
From: Debby Kriegel
To: Salek Shafiqullah; Beverley A Everson
Subject: Fw: Rosemont Mine - Information Needs for Horst
Date: 11/17/2009 07:30 AM

Horst is asking for specific information to be available during his first visit.  I don't
know how to proceed with getting this stuff.  Can you advise me or let me know
what is available?

----- Forwarded by Debby Kriegel/R3/USDAFS on 11/17/2009 07:26 AM -----

"Horst"
<hjschor@jps.net> 

11/16/2009 07:17 PM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>

cc

Subject RE: Rosemont Mine - Information Needs

Debby,

 
At this point in time I have all the information I need prior to our upcoming meetings.  Whatever
Deb can find I will look at when I am there on my fact finding mission.

 
The most important documents I will need at that time is in large scale:

 
1.      The topographic map (or maps) of the area to be mined and some of the surrounding
topo – in particular downstream
2.      An aerial photo to the same scale as the topo map
3.      The grading plan for the proposed mine tailings/overburden structure (same scale)

 
The first two I need to familiarize myself with the geomorphology of the area in question to
understand what is there now, the third one to better understand how the current mine plans impact
that geomorphology.

 
I am sure that Rosemont has had the entire area flown and has detailed, large scale
(1:100/1:200/1:400 scale?) topographic maps and photos prepared in order to do their exploration
and mine plans.  So they should all be available from them. We should not have to buy any maps
or photos.

 
The hydrology impacts I would like to discuss with your hydrologist and the geotechnical data I
should be able to find out from Tetra Tech if I can meet with these folks.  I would prefer to meet
with each specialty group separately rather than in one mass meeting where one cannot focus in
depth on a given issue and it just ties up everybody else’s time.

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES


 
The first such meeting should be with your agency and probably SWCA.

 
Horst

 
From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Monday, November 16, 2009 7:57 AM
To: hjschor@jps.net
Subject: Rosemont Mine - Information Needs

 

Horst, 

We want to ensure that you have all the materials you requested to get familiar with
the site and the proposed mine.  As you know, many items are available on the web
at http://www.rosemonteis.us/ 

Please read Bev's message below, and let me know what else you need before your
first visit.  Bev will hopefully provide additional information about aerial photos. 

The vast majority of public comments have been against the mine.  We have reports
of public comments for each resource/issue if you'd like to review them.  There is a
report for visual quality. 

Of course, we will provide an overview of the project on your first day here. 

Thanks! 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

----- Forwarded by Debby Kriegel/R3/USDAFS on 11/16/2009 08:38 AM ----- 

Beverley A Everson/R3/USDAFS 

http://www.rosemonteis.us/


11/13/2009 01:28 PM 
To Debby Kriegel/R3/USDAFS@FSNOTES 
cc

Subject information for Horst

 

Hi Deb, 

Per our discussion just now, I understand that there are several things that Horst has
asked for relative to his visit to Tucson and understanding of the project and you're
not sure how to respond to the request.  Here are some suggestions, in italics. 

Information requested includes the following: 

Maps of the existing topography and hydrology, aerial photos, mine grading and
drainage plans and proposals, available geologic and soils maps and any
geotechnical reports and findings, EIS documents and anything else that would help
him formulate a picture of the situation and to arrive at possible alternative approach
concepts to it.  Refer him to MPO and technical reports available at Rosemont's
website and on ours for most of this information.  You can give him a list of quads that
cover the project area, and let him purchase what he needs.  As for aerial photos,
there is an R.O. specialist who knows where these can be purchased, and which
ones he will need...I'll see if I can find this information for you, as I helped one of
Rosemont's consultants find the info several months ago. 

Also: 

1.        A brief  history of events that led to the current stage (project area has a long
history of mineral exploration and small scale mining, with interest in the Rosemont or
deposit by large mining companies beginning in the 1960s; Rosmont's MPO was
submitted in July 2007, and EIS analysis begun in March 2008. 

2.        The mine proponent’s position regarding his proposal (what does he mean by
this? Do we need to ask him to contact the company?) 

3.        A summary of the various inputs both pro and con that have been received so
far - summarize for him and refer him to public comments on the website 



4.        The local, regional, state and federal agency positions and politics of this
proposed project -  refer him to public comments on the websit and to the list of
cooperating agencies that are involved.  May want to explain our lack of discretion on
the No Action alternative. 

I'll get you a list of the cooperating agencies. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Roger D Congdon
To: Salek Shafiqullah
Subject: Fw: Rosemont Mine Site Groundwater Model Update Conference Call
Date: 03/30/2010 01:25 PM
Attachments: 20100317_Hydro mtg_DO_VU.doc

----- Forwarded by Roger D Congdon/WO/USDAFS on 03/30/2010 02:24 PM -----

"Ugorets, Vladimir"
<vugorets@srk.com> 

03/29/2010 11:43 AM

To Dale Ortman PE <daleortmanpe@live.com>

cc "Stone, Claudia" <cstone@srk.com>, "Cope, Larry"
<lcope@srk.com>, "Sieber, Mike"
<msieber@srk.com>, Roger D Congdon
<rcongdon@fs.fed.us>, 'Hale Barter'
<hbarter@elmontgomery.com>

Subject RE: Rosemont Mine Site Groundwater Model Update
Conference Call

Dale,

 
My edits to your notes for the March 17

th
 call are attached. If you have any questions, please let me

know.

 
Best regards,
Vladimir Ugorets, Ph.D.
Principal Hydrogeologist
SRK Consulting (U.S.), Inc.
7175 West Jefferson Avenue, Suite 3000
Lakewood, Colorado 80235
303.962.4996 (direct)
303.748.5434 (cell)
vugorets@srk.com
This transmission is intended for the sole use of the addressee, and may contain information that by its privileged and
confidential nature is exempt from disclosure under applicable law.  You are hereby notified that any dissemination,
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Proposed Rosemont Copper Project 


DRAFT- DELIBERATIVE- NOT FOR PUBLIC DISTRIBUTION 


Hydrology Team Meeting


March 17, 2010

2:00 pm – 3:10 pm


Attendees:


		Forest Service

		SWCA

		Other



		Salek Shafiqullah

		Dale Ortman

		Hale Barter- Montgomery & Assoc



		Roger Congdon

		Melissa Reichard

		Mark Thomasson- Montgomery & Assoc



		

		Mike Sieber- SRK

		John Wittier- Montgomery & Assoc



		

		Claudia Stone- SRK

		Derek Blazer- Montgomery & Assoc



		

		Vladimir Ugorets- SRK

		Grady O’Brien- TetraTech



		

		Larry Cope- SRK

		





 


Topics Discussed:


Boundary conditions

Transient calibration of the model to 30 day pump test data

Projection timeframe for model

 


Progress  Made:


Montgomery updated boundary conditions- 

· Western boundary has extended to the west at the distance of about ½ mile and GHB has assigned; western model boundary has not moved furthere due precence of alluvial sediments with high hydraulic conductivity which might affect GHB conditions

· Fixed head location where no projected impacts


· GHB conditios changed to constant head boundary conditions in areas where no impact is predicted

· Eliminating alternating boundary

 


Issues Raised:


· Vladimir- Alluvium contributions to groundwater beyond the ½ mile

· Vladimir- has doubts on the use of PEST when reviewing transient results and wants to see reasonable conductivity in all layers without the use of delineated zones


· Roger- Hydraulic connectivity is unique and he doesn’t want to see “bullseyes”- dealing with a variable fractured system- not specific zones


· Project Timeframe – Transient calibration will not be complete by April 9 meeting, but adequate progress will have been made to allow review of work and to discuss any problems encountered in the calibration.

 


Issues Resolved & Agreements:


· Put no  flow boundary condition at the eastern model boundary to simulate  maximum impact to groundwater levels.

· Keep constant head boundary conditions in areas where no impact is predicted but observe change in flux of boundary conditions during predictive simulation, and adjust boundary conditions accordingly, if necessary.

· Still consider and calibrate to a lack of response on those wells to ensure correct vertical distribution to include all the layers.

 


Next Steps/Assignments:


· Conference Call at 2pm (Arizona time) on 3/31/2010

· Meeting at Montgomery’s office on 4/9/2010


· Montgomery- Technical memorandum with brief description of transient calibration with larger report of sensitivity analysis and model to follow
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From: Beverley A Everson
To: Reta Laford; Jeanine Derby; tfurgason@swca.com; mreichard@swca.com; Andrea W Campbell; Salek

Shafiqullah; Keith L Graves; Teresa Ann Ciapusci; John Able; Heidi Schewel; Mary M Farrell; Roger D Congdon
Subject: Fw: ROSEMONT PLANNING MEETING, AGENDA
Date: 04/07/2008 01:51 PM

Please see Reta's message below.  Tomorrow's meeting is optional except for the
core group (Jeanine, Reta, Bev and SWCA).

Note that there is some prework and homework (hi-lited in Reta's
message) for everyone, regardless or whether or not you will be attending
tomorrow's meeting.

Also, we are asking that by 10:00 tomorrow morning (Tuesday, April 8th),
each of you email to me and cc Reta all dates in April, May and June that
you are NOT available for a public meeting and dates     that you may
have other potential conflicts

Please see below for other prework and homework needed from each of you.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 04/07/2008 01:24 PM -----

Reta
Laford/R3/USDAFS 

04/07/2008 12:27 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc

Subject ROSEMONT PLANNING MEETING, AGENDA

I apologize for the short notice .  . .   Note that there is prework and homework
related to this meeting.

ROSEMONT PLANNING MEETING, Tuesday, April 8th, 1-3 p.m., 6V6

Attendance
Optional for all except Jeanine, Reta, Bev, SWCA (Tom).  Those unable to attend in
person, may participate by phone.  
However,  if you will not be attending or calling in, please email Bev and cc Reta
your input before 10:00 a.m. Tuesday April 8th.

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Jeanine Derby/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:mreichard@swca.com
mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Keith L Graves/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Roger D Congdon/OU=R3/O=USDAFS@FSNOTES


Agenda
Public Meeting Scheduling Options Identification (15 minutes)

Prework - By 10:00 am Tuesday April 8th, email Bev and CC  Reta dates in April,
May, and June dates that you are not available for a public meeting AND dates
that may have other potential 
conflicts.
Meeting Action - Compile dates and discuss preferred public meeting dates.
Decision to be Made - Jeanine will make a consulting decision at or after the
meeting.

Vail After Action Review (15 minutes)
Prework - None for attendees.  Those not attending should email Bev and cc
Reta their input.
Meeting Action - Conduct after action review of Vail Open House.
Decision to be Made - None, informational.

Future Public Meeting Brainstorming (15 minutes)
Prework - None for attendees.  Those not attending should email Bev and cc
Reta their input.
Meeting Action - Brainstorm potential format and content elements of future open
houses and hearings.
Decision to be Made - None, informational.  Format will be discussed further at a
future planning meeting.

Future Planning Subgroup Standing Meetings Calendaring (15 minutes)
Prework - None for attendees.
Meeting Action - Set dates for subgroup standing meetings to be attended by
Bev, SWCA, CATT, DFS or FS
Decision to be Made - Set dates for subgroup standing meeting.

Other business (NTE 1 hour)

Homework
Task - Individually draft potential talking points and Q&As based on your area of
expertise as well as what you have been gleaning from the scoping efforts.
Due Date - April 11th COB, email to Bev and cc Reta.



From: Tom Furgason
To: Salek Shafiqullah
Cc: Walter Keyes; dkriegel@fs.fed.us; Beverley A Everson; Dale Ortman PE
Subject: FW: Rosemont Precipitation Information
Date: 02/02/2010 02:40 PM
Attachments: 040709_Design Storm and Precipitation.pdf

Salek,
 
I’m just forwarding this in case you have not seen this document.  Mindee informed me that you
and Walt have raised concerns about using the 100-year storm event for analysis (again).
 Responding to this memo may be a good approach from the Coronado, but I’ll leave that up to
you.  
 
Tom
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, December 03, 2009 11:19 AM
To: 'Annandale, George'
Cc: Tom Furgason; Melissa Reichard
Subject: Rosemont Precipitation Information
 
George,
 
Attached is a TetraTech memo summarizing the precipitation data for the project.
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:tfurgason@swca.com
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mailto:wkeyes@fs.fed.us
mailto:dkriegel@fs.fed.us
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:daleortmanpe@live.com



 


Tetra Tech 
3031 West Ina Road, Tucson, AZ 85741  


Tel 520.297.7723 Fax 520.297.7724 www.tetratech.com 
 


Technical Memorandum 
 


To: Daniel Roth – M3 


Cc: Jamie Joggerst – Tt 


From: Joel Carrasco 


Doc #: 057/09-320807-5.3 


Subject:   Rosemont Copper Project Design Storm and Precipitation 
Data/Design Criteria 


Date: April 7, 2009 
 
 


1.0 Introduction 
This memo was developed in order to solidify various design criteria for use at the 
Rosemont Copper Project (Project) site by various consulting groups. The goal of this 
analysis was to review information generated from various weather stations and select 
appropriate precipitation and pan evaporation data applicable to the Project site. 
Baseline information provided in Tetra Tech’s Stormwater Management Plan (2007) was 
supplemented with updated weather station information. Hydraulic design parameters 
needed to update the site-wide stormwater management plan is required as a 
supplement to this memorandum. 
 


2.0 Precipitation and Pan Evaporation 
Meteorological records for the immediate vicinity of the Rosemont Project site are of 
limited use for selecting appropriate precipitation and pan evaporation data. A 
meteorological station was installed at the Rosemont site in early-2006 to record 
precipitation. Pan evaporation was added to this station in mid-2008. The station is 
located at the center of the proposed open pit at an elevation of 5,350 feet above mean 
sea level (amsl). 
 
Weather stations located within an approximate 30 mile radius of the Project site are 
shown on Figure 1 and listed in Table 2.1. 
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Figure 1: Meteorology Station Locations 
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Table 2.1: Station Summary 


Name ID No. Latitude Longitude 
Elevation 


(feet amsl) 
Period of 
Record 


Canelo 1 NW 021231 310 33’ 1100 32’ 5,010 1910 – 2007 


Helvetia 023981 310 52’ 1100 47’ 4,300 1916 – 1950 


Santa Rita  027593 310 46’ 1100 51’ 4,300 1950 – 2005 


Tucson U of A 028815 320 15’ 1100 57’ 2,440 1894 – 2007 


Nogales 6 N 025924 310 25’ 1100 57’ 3,560 1952 – 2007 
Note:   The on-site Rosemont weather station is at 5,350’ amsl. 


The Santa Rita station has inconsistent readings from 2006-2007; therefore 
these years were not used in any analysis. 


Canelo is located about 23 miles to the southeast of the Project site at an elevation of 
5,010 feet amsl. Helvetia is located 5 miles to the west at an elevation of 4,300 feet 
amsl. The Santa Rita Experimental Range, located about 11 miles to the southwest of 
the site, is at 4,300 feet amsl. The Tucson U of A station is located about 31 miles to the 
north at an elevation of 2,440 feet amsl, and Nogales 6 N, located about 34 miles 
southeast, is at an elevation of 3,560 feet amsl. 


The annual average precipitation for the Rosemont area, estimated by Sellers 
(University of Arizona, 1977) for the period 1931 through 1970, was approximately 16 
inches. Based on records available from the Western Regional Climate Center (WRCC, 
2006), the average annual precipitation for Helvetia for the period 1916 through 1950 
was 19.72 inches. 


For comparison with more recent information, the average annual precipitation recorded 
at the Santa Rita Experimental Range station for the period from 1971 through 2005 was 
22.19 inches. Average annual precipitation for Canelo for the period 1971 through 2007 
was 18.10 inches. Average annual precipitation for the Tucson U of A station for the 
period from 1894 through 2007 was 11.13 inches, and the average annual precipitation 
for Nogales 6 N for the period from 1952 through 2007 was 17.37 inches (WRCC, 2006). 


Precipitation and evaporation summary data for the five (5) off-site stations shown in 
Figure 1 are summarized in Tables 2.2 and 2.3, respectively. 
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Table 2.2: Average Monthly Total Precipitation Summary (in) 


Month 


Tucson 
U of A 


(1894-2007) 
Nogales 


(1952-2007) 
Canelo 1 NW 


(1910-2007) 
Helvetia 


(1916-1950) 


Santa Rita 
Experimental 


Range 
(1950-2005) 


JAN 0.88 1.10 1.22 1.58 1.63 


FEB 0.83 0.85 1.17 1.72 1.46 


MAR 0.76 0.90 0.93 1.14 1.48 


APR 0.39 0.39 0.45 0.52 0.69 


MAY 0.18 0.22 0.20 0.28 0.24 


JUNE 0.26 0.47 0.72 0.67 0.62 


JULY 2.06 4.34 4.41 4.05 4.87 


AUG 2.15 4.13 4.04 4.15 4.32 


SEPT 1.15 1.55 1.70 2.19 2.15 


OCT 0.74 1.33 1.03 0.68 1.62 


NOV 0.77 0.66 0.84 1.22 1.15 


DEC 0.96 1.43 1.39 1.52 1.96 


TOTAL 11.13 17.37 18.10 19.72 22.19 
  Note: Average over recorded history. 


Only two of the stations, U of A and Nogales, recorded pan evaporation data over an 
extended period of time. This data is shown in Table 2.2. 
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Table 2.3: Average Monthly Pan Evaporation Summary (in) 


Month 


Tucson 
U of A 


(1894-2007) 
Nogales 


(1952-2007) 


JAN 3.25 3.59 


FEB 4.57 4.46 


MAR 6.95 7.01 


APR 9.88 9.35 


MAY 12.87 11.91 


JUNE 14.91 13.31 


JULY 13.17 10.00 


AUG 11.65 8.28 


SEPT 10.35 8.06 


OCT 7.81 7.17 


NOV 4.73 4.49 


DEC 3.37 3.57 


TOTAL 103.51 91.20 
   Note:  U of A Station is at 2,440’ amsl. 
              Nogales Station is at 3,560’ amsl. 
                                              Rosemont Station is at 5,350’ amsl. 
 
As indicated, Rosemont Copper installed an on-site monitoring station that began 
recording meteorological data in April 2006. This station is monitored by Applied 
Environmental Consultants (AEC), and the monitoring program includes data processing 
and instrument audits, calibrations, and maintenance. Measurements of pan evaporation 
were added at the Rosemont Weather Station in June 2008.  However, they were not 
included in any analysis due to the short period of recorded data.   
 
The Rosemont meteorological monitoring site is located at the center of the proposed 
open pit at an elevation of 5,350 feet amsl. Table 2.4 summarizes the average monthly 
precipitation for the data recorded over the last two (2) years (April 2006 through 
September 2008). Detailed precipitation information, as needed, can be found on the 
quarterly reports provided by AEC. Data is recorded daily and provided to Rosemont on 
a quarterly basis. 
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 Table 2.4: Average Monthly Precipitation Summary (in) 


Month 


Rosemont 
Station 


(2006-2008) 


JAN 0.59 
FEB 0.79 
MAR 0.45 
APR 0.45 
MAY 0.51 
JUNE 0.98 
JULY 5.51 
AUG 3.74 
SEPT 1.62 
OCT 0.24 
NOV 1.11 
DEC 1.16 


TOTAL 17.12 
   Note:  Rosemont Station is at 5,350’ amsl. 
 


3.0 Climatology 
Rainfall totals for various rainfall events were taken from the online National Oceanic 
and Atmospheric Administration (NOAA) site. The methods used to determine the 
temporal distribution of the various rainfall events are discussed in Appendix A1 of Atlas 
14 (NOAA, 2004). Arizona lies in the convective precipitation area (Figure A.1.1 from 
Atlas 14), and 52% of the convective storms have the majority of rainfall occurring in the 
first quartile (first one and a half hours) of the rainfall event. Figure A.1.9.A from Atlas 14 
was used for the temporal distribution. Pertinent climatology data derived from the 
NOAA Atlas is presented in the Attachment A of this memo. 
 
Table 3.1 presents the flood frequency analysis rainfall depths from the NOAA Atlas, i.e. 
rainfall depths recommended for the use of the Rosemont Copper Project. The temporal 
distributions for runoff modeling are derived from the 6-hr temporal distributions 
compressed into a 1-hr distribution and are summarized in Table 3.2. Attachment A 
provides backup information from the NOAA Atlas. 
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Table 3.1: Flood Frequency Storm Precipitation Summary (in) 


Event 1-Hour 3-Hour 6-Hour 24-Hour 


2-Year 1.42 1.60 1.83 2.21 


5-Year 1.85 2.03 2.30 2.75 


10-Year 2.16 2.38 2.68 3.18 


25-Year 2.57 2.86 3.22 3.77 


50-Year 2.87 3.24 3.66 4.23 


100-Year 3.17 3.63 4.12 4.75 


500-Year 3.84 4.59 5.24 6.00 


1000-Year 4.14 5.03 5.76 6.57 


 


Table 3.2: 1-hr Flood Frequency Design Precipitation Hyetographs 


% of % of Time Storm Depth (in) 
Duration Rainfall (min) 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 


0.0% 0.0% 0 0.00 0.00 0.00 0.00 0.00 


8.3% 23.1% 5 0.33 0.43 0.50 0.59 0.73 


16.7% 44.8% 10 0.64 0.83 0.97 1.15 1.42 


25.0% 65.0% 15 0.92 1.20 1.40 1.67 2.06 


33.3% 81.6% 20 1.16 1.51 1.76 2.10 2.59 


41.7% 90.1% 25 1.28 1.67 1.95 2.32 2.86 


50.0% 93.6% 30 1.33 1.73 2.02 2.41 2.97 


58.3% 96.5% 35 1.37 1.79 2.08 2.48 3.06 


66.7% 98.6% 40 1.40 1.82 2.13 2.53 3.13 


75.0% 99.7% 45 1.42 1.84 2.15 2.56 3.16 


83.3% 99.9% 50 1.42 1.85 2.16 2.57 3.17 


91.7% 100.0% 55 1.42 1.85 2.16 2.57 3.17 


100.0% 100.0% 60 1.42 1.85 2.16 2.57 3.17 


Storm depths and temporal distributions illustrated above were based on the latitude and 
longitude of the Rosemont Project site. These values are applicable to sizing stormwater 
conveyance channels, etc. 
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4.0 Results 
Data derived from the Nogales weather station was selected to represent the long-term 
weather conditions at the Rosemont site. In comparison to Rosemont, the total average 
annual rainfall for the Nogales station is 17.37 inches which is less than a 2% difference 
(0.25 inches) of the Rosemont station. Although the Nogales station is located at an 
elevation of 3,560 feet amsl versus 5,350 feet amsl for the Rosemont station, the 
Nogales station is the closest station to the Rosemont that includes more than 50 years 
of continuous data for both precipitation and evaporation measurements. Pan 
evaporation data from the Nogales was adjusted to the Rosemont project site based on 
a linear trend with the each station’s elevation.  Table 4.1 summaries the Nogales station 
meteorological measurements and the projected Rosemont pan evaporation values. 
This data is recommended where precipitation and pan evaporation data is required, 
such as infiltration modeling.  


Table 4.1: Average Monthly Nogales Station Summary (in) 


Month Precipitation Pan 
Evaporation


Rosemont Projected 
Pan Evaporation 


JAN 1.10 3.59 4.13 


FEB 0.85 4.46 4.28 


MAR 0.90 7.01 7.11 


APR 0.39 9.35 8.50 


MAY 0.22 11.91 10.38 


JUNE 0.47 13.31 10.75 


JULY 4.34 10.00 4.93 


AUG 4.13 8.28 2.89 


SEPT 1.55 8.06 4.40 


OCT 1.33 7.17 6.15 


NOV 0.66 4.49 4.11 


DEC 1.43 3.57 3.89 


TOTAL 17.37 91.20 71.52 
Note:  Nogales Station is at 3,560’ amsl. 


              Rosemont Station is at 5,350’ amsl. 
 


5.0 Hydrology Methodology 
Rosemont Copper site can be divided into two (2) types of areas for hydrologic 
purposes. The two (2) types of areas include small watersheds and large watersheds.   
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One hour storms will be utilized for the peak design flow for sizing of channels. 24-hour 
storms will be utilized where volume design is required such as pond sizing.   


Small Watersheds (5 acres or less): 


The Rational Method will be used for estimating peak run-off rates from small 
watersheds such as building roofs, walkways, parking lots, and other small structures. 
For volume design requirements, the 24-hour storm should be used.   


The Peak Flow Rate can be estimated using: 
Q =CIA 


 
Q  = Flow rate, ft3/s 
C = Run-off Coefficient 
I     = Rainfall Intensity, in/hr 
A = Area, acres 


 


Large Watersheds (more than 5 acres): 


The SCS procedure will be utilized for watershed basins greater than 5 acres. The SCS 
procedure consists of selecting a design storm and computing direct run-off with the use 
of curve numbers and numerous soil cover combinations.  


Lag Time equation: 


5.0


7.08.0


1900
)1(


y
SLLg +


=  


 
 


Lg = Lag Time, hrs. 
L = Distance of the Longest Watercourse, ft. 
Y = Average watercourse slope, %. 
 


101000
−=


CN
S  


Curve Number 


The Natural Resource Conservation Service (NRCS) has developed a widely 
used curve number procedure for estimating run-off. This procedure will be used 
to estimate the direct runoff for each watershed basin.  


 
Rainfall infiltration losses depend primarily on soil characteristics and land use 
(surface cover). The NRCS method uses a combination of soil conditions and 
land use to assign run-off factors known as run-off curve numbers. These 
represent the run-off potential of an area when the soil is not frozen (i.e. the 
higher the CN, the higher the run-off potential). 
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Hydrologic soil data is compiled by the NRCS as part of soil surveys developed 
for the through the United States. The data used is from the detailed Soil Survey 
Geographic Database (SSURGO) data set. The hydrologic soil group is an 
indication of the run-off potential of the soil. Soils are classified A, B, C, D 
according to run-off potential. 'A' type soils, such as sandy soil, have very low 
run-off potential. Heavy clay and mucky soils are of type 'D' and have very high 
run-off potential.  Land use areas are tabulated in the SCS TR-55 manual and 
correspond to specific curve numbers based on soil types. These curve numbers 
are applicable to average antecedent moisture conditions. 
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Monthly Total Precipitation Date: 12/19/2008


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
Nogales 6 N 1.1 0.85 0.9 0.39 0.22 0.47 4.34 4.13 1.55 1.33 0.66 1.43 17.37


Tucson U of A 0.88 0.83 0.76 0.39 0.18 0.26 2.06 2.15 1.15 0.74 0.77 0.96 11.13
Rosemont Copper 0.59 0.79 0.45 0.45 0.51 0.98 5.51 3.74 1.62 0.24 1.11 1.16 17.15


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html


Total Precipitation(in)


Average Monthly Precipitation


0


1


2


3


4


5


6


Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec


Month


Pr
ec


ip
 (i


n)


Nogales 6 N Tucson U of A Rosemont Copper


Tetra Tech December 2008







Site Water Management Rosemont Copper


CLIENT: Rosemont Copper  
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Annual Total Precipitation Date: 12/19/2008


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
Nogales 6 N 1.1 0.85 0.9 0.39 0.22 0.47 4.34 4.13 1.55 1.33 0.66 1.43 17.37


Tucson U of A 0.88 0.83 0.76 0.39 0.18 0.26 2.06 2.15 1.15 0.74 0.77 0.96 11.13
Rosemont Copper 0.59 0.79 0.45 0.45 0.51 0.98 5.51 3.74 1.62 0.24 1.11 1.16 17.15


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Monthly Pan Evaporation Date: 1/16/2009


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total Elevation
Tucson U of A 3.25 4.57 6.95 9.88 12.87 14.91 13.17 11.65 10.35 7.81 4.73 3.37 103.51 2440


Nogales 6 N 3.59 4.46 7.01 9.35 11.91 13.31 9.89 8.28 8.06 7.17 4.49 3.57 91.09 3560
Rosemont Copper (Measured) 4.77 2.92 4.11 2.32 2.20 2.22 18.53 5350


Rosemont (Projected) 4.13 4.28 7.11 8.5 10.38 10.75 4.93 2.89 4.4 6.15 4.11 3.89 71.52 5350


                                                                                                                                     


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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POINT PRECIPITATION
FREQUENCY ESTIMATES


FROM NOAA ATLAS 14
Arizona 31.862 N 110.692 W 4429 feet


from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley


NOAA, National Weather Service, Silver Spring, Maryland, 2006
Extracted: Fri Dec 19 2008


Precipitation Frequency Estimates (inches)
ARI*


(years)
5


min
10
min


15
min


30
min


60
min


120
min 3 hr 6 hr 12 hr 24 hr 48 hr 4


day 7 day 10
day


20
day


30
day


45
day


60
day


1 0.35 0.54 0.66 0.89 1.10 1.22 1.27 1.47 1.72 1.77 1.98 2.37 2.84 3.30 4.54 5.76 7.17 8.48
2 0.45 0.69 0.85 1.15 1.42 1.55 1.60 1.83 2.15 2.21 2.47 2.95 3.55 4.13 5.67 7.19 8.95 10.57
5 0.59 0.90 1.11 1.49 1.85 1.99 2.03 2.30 2.68 2.75 3.07 3.69 4.46 5.15 7.01 8.80 10.84 12.78
10 0.69 1.04 1.30 1.75 2.16 2.33 2.38 2.68 3.11 3.18 3.57 4.31 5.20 5.97 8.03 10.02 12.23 14.38
25 0.82 1.24 1.54 2.08 2.57 2.80 2.86 3.22 3.72 3.77 4.26 5.19 6.24 7.09 9.39 11.58 13.97 16.36
50 0.91 1.39 1.72 2.32 2.87 3.16 3.24 3.66 4.20 4.23 4.81 5.90 7.07 7.96 10.42 12.73 15.22 17.77


100 1.01 1.53 1.90 2.56 3.17 3.53 3.63 4.12 4.71 4.75 5.39 6.65 7.94 8.87 11.46 13.86 16.44 19.13
200 1.10 1.68 2.08 2.80 3.46 3.90 4.04 4.59 5.23 5.28 5.99 7.44 8.85 9.81 12.49 14.97 17.61 20.43
500 1.22 1.86 2.31 3.10 3.84 4.40 4.59 5.24 5.94 6.00 6.82 8.55 10.12 11.09 13.86 16.39 19.09 22.06
1000 1.32 2.00 2.48 3.35 4.14 4.79 5.03 5.76 6.50 6.57 7.47 9.45 11.14 12.09 14.90 17.45 20.18 23.25


* These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting forces estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)


ARI**
(years)


5
min


10
min


15
min


30
min


60
min


120
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20
day


30
day


45
day


60
day


1 0.40 0.60 0.75 1.00 1.24 1.37 1.42 1.65 1.92 1.93 2.17 2.60 3.13 3.64 4.97 6.28 7.80 9.22
2 0.51 0.77 0.96 1.29 1.60 1.74 1.79 2.06 2.40 2.42 2.71 3.25 3.92 4.56 6.22 7.85 9.74 11.50
5 0.66 1.00 1.24 1.67 2.07 2.23 2.27 2.58 2.99 3.00 3.37 4.07 4.92 5.68 7.69 9.61 11.81 13.92
10 0.77 1.17 1.45 1.95 2.41 2.60 2.66 3.01 3.47 3.48 3.92 4.74 5.74 6.58 8.82 10.95 13.33 15.67
25 0.91 1.39 1.72 2.31 2.86 3.12 3.19 3.62 4.15 4.19 4.67 5.70 6.90 7.83 10.32 12.68 15.25 17.87
50 1.02 1.55 1.93 2.59 3.21 3.53 3.62 4.12 4.70 4.75 5.29 6.49 7.83 8.80 11.47 13.95 16.66 19.45


100 1.13 1.72 2.14 2.88 3.56 3.96 4.08 4.66 5.30 5.35 5.93 7.33 8.82 9.84 12.64 15.22 18.04 21.00
200 1.24 1.89 2.35 3.16 3.91 4.40 4.57 5.22 5.93 5.99 6.63 8.24 9.87 10.93 13.84 16.48 19.38 22.49
500 1.40 2.12 2.63 3.55 4.39 5.01 5.25 6.03 6.82 6.88 7.60 9.55 11.36 12.43 15.46 18.16 21.12 24.43
1000 1.52 2.32 2.87 3.87 4.79 5.52 5.83 6.70 7.54 7.61 8.38 10.60 12.60 13.64 16.72 19.42 22.44 25.88


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)


ARI**
(years)


5
min


10
min


15
min


30
min


60
min


120
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20
day


30
day


45
day


60
day


1 0.32 0.48 0.60 0.80 0.99 1.10 1.15 1.31 1.55 1.62 1.82 2.17 2.60 3.02 4.16 5.29 6.61 7.79
2 0.41 0.62 0.77 1.03 1.28 1.40 1.45 1.64 1.93 2.03 2.27 2.71 3.24 3.77 5.20 6.61 8.24 9.71
5 0.52 0.80 0.99 1.33 1.65 1.78 1.83 2.05 2.39 2.52 2.82 3.38 4.06 4.69 6.41 8.07 9.98 11.73
10 0.61 0.93 1.15 1.55 1.92 2.07 2.13 2.38 2.77 2.91 3.27 3.93 4.72 5.42 7.33 9.17 11.24 13.18
25 0.72 1.09 1.36 1.83 2.26 2.47 2.54 2.83 3.28 3.43 3.88 4.69 5.63 6.41 8.54 10.57 12.80 14.95
50 0.80 1.21 1.50 2.02 2.50 2.76 2.83 3.18 3.67 3.82 4.34 5.29 6.34 7.15 9.43 11.58 13.89 16.20


100 0.87 1.32 1.64 2.21 2.74 3.05 3.14 3.52 4.05 4.22 4.83 5.92 7.07 7.91 10.30 12.56 14.93 17.38
200 0.94 1.43 1.77 2.39 2.96 3.32 3.43 3.86 4.43 4.62 5.32 6.56 7.81 8.66 11.15 13.48 15.91 18.47
500 1.02 1.56 1.93 2.60 3.22 3.67 3.81 4.30 4.93 5.14 5.98 7.41 8.79 9.65 12.24 14.63 17.12 19.80
1000 1.08 1.65 2.05 2.76 3.41 3.93 4.09 4.63 5.29 5.54 6.48 8.08 9.56 10.41 13.05 15.46 17.98 20.75


* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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Maps -
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These maps were produced using a direct map request from the
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.


Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief and camera tilts has been removed. It combines the image
characteristics of a photograph with the geometric qualities of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study,
please refer to NOAA Atlas 14 Document.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:
 ...OR...  of this location (31.862/-110.692). Digital ASCII data can be obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway
Silver Spring, MD 20910
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer
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3 of 3 12/19/2008 4:05 PM







 


  
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U.S. Department 


of Commerce 
 


National Oceanic 
and Atmospheric 


Administration 
 


National Weather 
Service 


 
Silver Spring, 


Maryland, 2004 
revised 2006 


 
 
 


NOAA Atlas 14 
 
Precipitation-Frequency Atlas 
of the United States  
 
 
Volume 1 Version 4.0: Semiarid Southwest (Arizona, 


Southeast California, Nevada, New Mexico, 
Utah) 


 
 
 
Geoffrey M. Bonnin, Deborah Martin, Bingzhang Lin, Tye 
Parzybok, Michael Yekta, David Riley 







 
NOAA Atlas 14 Volume 1 Version 4.0 A.1-1


Appendix A.1.  Temporal distributions of heavy precipitation associated with NOAA Atlas 14 
Volume 1 
 
1. Introduction  
Temporal distributions of heavy precipitation are provided for use with precipitation frequency 
estimates from NOAA Atlas 14 Volume 1 for 6-, 12-, 24- and 96-hour durations covering the 
semiarid southwestern United States.  The temporal distributions are expressed in probabilistic terms 
as cumulative percentages of precipitation and duration at various percentiles.  The starting time of 
precipitation accumulation was defined in the same fashion as it was for precipitation frequency 
estimates for consistency. 


The project area was divided into two sub-regions based on the seasonality of observed heavy 
precipitation events.  Figure A.1.1 shows the areal divisions for the temporal distribution regions. 


Temporal distributions for each duration are presented in Figures A.1.2 and A.1.3.  The data were 
also subdivided into quartiles based on where in the distribution the most precipitation occurred in 
order to provide more specific information on the varying distributions that were observed.  Figures 
A.1.4 through A.1.11 depict temporal distributions for each quartile for the four durations.  Digital 
data to generate all temporal distribution curves are available at 
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_temporal.html.  Table A.1.1 lists the number and proportion 
of cases in each quartile for each duration and region.  
 
2. Methodology.  This project largely followed the methodology used by the Illinois State Water 
Survey (Huff, 1990) except in the definition of the precipitation accumulation.  This project computed 
precipitation accumulations for specific (6-, 12-, 24- and 96-hour) time periods as opposed to single 
events or storms in order to be consistent with the way duration was defined in the associated 
precipitation frequency project.  As a result, the accumulation cases may contain parts of one, or more 
than one precipitation event.  Accumulation computations were made moving from earlier to later in 
time resulting in an expected bias towards front loaded distributions when compared with 
distributions for single storm events. 


The General and Convective Precipitation Areas (Figure A.1.1) were established using factors set 
forth in previous work (Gifford et al., 1967; NOAA, 1989), including the seasonality of maximum 
precipitation and event types.  Maximum events in the General Precipitation Area were dominated by 
cool season precipitation while maximum events in the Convective Precipitation Area occurred in the 
warm season. 


For every precipitation observing station in the project area that recorded precipitation at least 
once an hour, the three largest precipitation accumulations were selected for each month in the entire 
period of record and for each of the four durations.  A minimum threshold was applied to make sure 
only heavier precipitation cases were being captured.  The precipitation with an average recurrence 
interval (ARI) of 2 years at each observing station for each duration was used as the minimum 
threshold at that station.   


A minimum threshold of 25-year ARI was tested.  It was found to produce results similar to using 
a 2-year ARI minimum threshold.  The 25-year ARI threshold was rejected because it reduced the 
number of samples sufficiently to cause concern for the stability of the estimates. 


Each of the accumulations was converted into a ratio of the cumulative hourly precipitation to the 
total precipitation for that duration, and a ratio of the cumulative time to the total time.  Thus, the last 
value of the summation ratios always had a value of 100%.  Within the General Area, and separately 
within the Convective Precipitation Area, the data were combined, cumulative deciles of precipitation 
were computed at each time step, and then results were plotted to provide the graphs presented in 
Figures A.1.2 and A.1.3.  The data were also separated into categories by the quartile in which the 
greatest percentage of the total precipitation occurred and the procedure was repeated for each 
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quartile category to produce the graphs shown in Figures A.1.4 through A.1.11.   A moving window 
weighted average smoothing technique was performed on each curve.   


 
3. Interpreting the Results 
Figures A.1.2 and A.1.3 present cumulative probability plots of temporal distributions for the 6-, 12-, 
24- and 96-hour durations for the General and the Convective Precipitation Areas.  Figures A.1.4 
through A.1.11 present the same information but for categories based on the quartile of most 
precipitation.  The x-axis is the cumulative percentage of the time period.  The y-axis is the 
cumulative percentage of total precipitation. 


The data on the graph represent the average of many events illustrating the cumulative probability 
of occurrence at 10% increments.  For example, the 10% of cases in which precipitation is 
concentrated closest to the beginning of the time period will have distributions that fall above and to 
the left of the 10% curve.  At the other end of the spectrum, only 10% of cases are likely to have a 
temporal distribution falling to the right and below the 90% curve.  In these latter cases the bulk of 
the precipitation falls toward the end of the time period.   The 50% curve represents the median 
temporal distribution on each graph. 


First-quartile graphs consist of cases where the greatest percentage of the total precipitation fell 
during the first quarter of the time period, i.e., the first 1.5 hours of a 6-hour period, the first 3 hours 
of a 12-hour period, etc.  The second, third and fourth quartile plots, similarly are for cases where the 
most precipitation fell in the second, third or fourth quarter of the time period. 


The time distributions consistently show a greater spread, and therefore greater variation, 
between the 10% and 90% probabilities as the duration increases.  Longer durations are more likely to 
have captured more than one event separated by drier periods; however, this has not been objectively 
tested as the cause of the greater variation at longer durations.  The median of the distributions 
gradually becomes steeper at longer durations.  The cases of the Convective Precipitation Area had 
steeper gradients than the cases of the General Precipitation Area for all durations and quartiles. 


The following is an example of how to interpret the results using Figure A.1.8a and Table A.1.1.  
Of the 1,728 cases in the General Precipitation Area, 630 of them were first-quartile events: 


• In 10% of these cases, 50% of the total rainfall (y-axis) fell in the first 1.8 hours of 
event time (7.5% on the x-axis).  By the 12th hour (50% on the x-axis), all of the 
precipitation (100% on the y-axis) had fallen. 


• A median case of this type will drop half of its total rain (50% on the y-axis) in 5.4 
hours (22.5% on the x-axis). 


• In 90 percent of these events, 50% of the total precipitation fell by 10.2 hours (42.5% 
on the x-axis). 


 
4. Application of Results 
Care should be taken in the use of these data.  The data are presented in order to show the range of 
possibilities and to show that the range can be broad.  The data should be used in a way that reflects 
the goals of the user.  For example while all cases represented in the data will preserve volume, there 
will be a broad range of peak flow that could be computed.  In those instances where peak flow is a 
critical design criterion, users should consider temporal distributions likely to produce higher peaks 
rather than the 50th percentile or median cases, for example.  In addition, users should consider 
whether using results from one of the quartiles rather than from the "all cases" sample might achieve 
more appropriate results for their situation. 
 
5. Summary and General Findings 
The results presented here can be used for determining temporal distributions of heavy precipitation 
at particular durations and amounts and at particular levels of probability.  The results are designed 
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for use with precipitation frequency estimates and may not be the same as the temporal distributions 
of single storms or single precipitation events.  A majority of the cases analyzed were first-quartile 
cases regardless of precipitation area or duration (Table A.1.1).  Fewer and fewer cases fell into each 
of the subsequent quartile categories with the fourth quartile containing the fewest number of cases.  
The time distributions show a greater spread between the percentiles with increasing duration.  The 
median of the distributions becomes steeper with increasing duration.   Overall, the Convective 
Precipitation Area distributions showed a steeper gradient and therefore depicted more initially 
intense precipitation than the General Precipitation Area distributions regardless of duration. 
 
 
 
Table A.1.1.  Numbers and proportion of cases in each quartile for each duration and temporal 
distribution region associated with NOAA Atlas 14 Volume 1. 


Convective Precipitation Area 
 


1st Quartile 2nd Quartile 3rd Quartile 4th Quartile 
Total number 


of cases 
6-hour 1679 (52%) 744 (23%) 509 (16%) 284 (9%) 3216 


12-hour 1753 (51%) 769 (22%) 567 (17%) 354 (10%) 3443 
24-hour 1751 (50%) 645 (19%) 571 (17%) 492 (14%) 3459 
96-hour 1952 (63%) 707 (19%) 530 (14%) 527 (14%) 3716 


 
General Precipitation Area 
 


1st Quartile 2nd Quartile 3rd Quartile 4th Quartile 
Total number 


of cases 
6-hour 669 (36%) 471 (26%) 468 (25%) 243 (13%) 1851 


12-hour 596 (33%) 465 (26%) 469 (26%) 277 (15%) 1807 
24-hour 630 (36%) 442 (26%) 380 (22%) 276 (16%) 1728 
96-hour 841 (46%) 376 (21%) 292 (16%) 320 (17%) 1829 
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FIGURE A.1.5 
TEMPORAL DISTRIBUTION: 6-HOUR DURATION  


CONVECTIVE PRECIPITATION AREA 
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From: Dale Ortman
To: Debby Kriegel; Salek Shafiqullah - USFS
Cc: Tom Furgason - SWCA; Jonathan Rigg
Subject: Fw: Rosemont Progress Update Teleconference
Date: 03/03/2010 07:21 AM

Debby & Salek,

Horst wants to move teleconference to Monday.  Does this work for you?
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: "Dale Ortman PE" <daleortmanpe@live.com>
Date: Wed, 3 Mar 2010 14:18:28 
To: Horst Schor<hjschor@jps.net>
Subject: Re: Rosemont Progress Update Teleconference

Horst,
Monday should be OK, but I'm checking with the CNF about a time... will get back to you.

As for the graphics, if all files are PDF's the easiest thing would be to email them to us ahead 
of the teleconference.  Let me know if this works for you.
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: Horst <hjschor@jps.net>
Date: Wed, 3 Mar 2010 01:20:32 
To: <daleortmanpe@live.com>
Subject: RE: Rosemont Progress Update Teleconference

Dale, 
  
I am sorry I did not get back to you sooner but I was "huddled" with my designer to work on the 
Landform design and earth/rock work calcs. for Rosemont. 
  
Please let me know how we can put the plan on for you on your respective computers while we 
discuss the overall concept, the design details and some of the complication created by the 
current tailings layout.   The plan will be in PDF format. 
  
I will have my design engineer Dave Davis participate in the presentation as we need to both hear 
CFN's and your reactions so we "fine tune" for the final round. 
  
Also, if everybody could give until Monday I could have a more complete update presentation. 
  
Thanks, 
  
Horst 
  
  
  
  
  
  
  
 
 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
 Sent: Monday, March 01, 2010 6:11 AM
 To: Horst Schor
 Cc: 'Debby Kriegel'
 Subject: Rosemont Progress Update Teleconference 
  
Horst, 
  
Task 2 of the SOW includes a teleconference to update the CNF on the progress in developing a 
landform design for the Upper Barrel Alternative.  Please let us know when you are available for 
the update and we will schedule a teleconference. 
  
  
  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com <mailto:daleortmanpe@live.com> 
  

mailto:daleortmanpe@live.com
mailto:dkriegel@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
mailto:jrigg@swca.com


PO Box 1233 
Oracle, AZ  85623 
 



From: Dale Ortman
To: Horst Schor
Cc: Debby Kriegel; Salek Shafiqullah - USFS; Tom Furgason - SWCA; Jonathan Rigg
Subject: Fw: Rosemont Progress Update Teleconference
Date: 03/02/2010 03:11 PM

Horst,

Does 2:00 PM Thursday work for you?
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: "Dale Ortman PE" <daleortmanpe@live.com>
Date: Tue, 2 Mar 2010 22:09:36 
To: Debby Kriegel<dkriegel@fs.fed.us>; Salek Shafiqullah - USFS<sshafiqullah@fs.fed.us>
Cc: Tom Furgason - SWCA<tfurgason@swca.com>; Jonathan Rigg<jrigg@swca.com>
Subject: Re: Rosemont Progress Update Teleconference

I'll propose 2:00 PM Thursday to Horst and let you know.
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: Debby Kriegel <dkriegel@fs.fed.us>
Date: Tue, 2 Mar 2010 17:49:56 
To: <daleortmanpe@live.com>
Subject: Re: Rosemont Progress Update Teleconference

Dale, 
 
I have a webinar from noon to 1:00 on Thursday.  Give me a few minutes to walk down to SWCA....so 
any time after about 1:15 would work great.   
 
Thanks. 

 ~~~~~~~~~~~~~~~~~~~~~~~~~
 Debby Kriegel, RLA
 Landscape Architect
 Coronado National Forest
 300 W. Congress
 Tucson, AZ 85701
 (520) 388-8427
 Fax (520) 388-8305
 www.fs.fed.us/r3/coronado/
 dkriegel@fs.fed.us
 
 
 
 
 
 "Dale Ortman " <daleortmanpe@live.com> 
03/02/2010 07:10 AM 
 
To "Horst Schor " <hjschor@jps.net> 
 
cc "Debby Kriegel " <dkriegel@fs.fed.us>, "Tom Furgason - SWCA " <tfurgason@swca.com>, "Jonathan 
Rigg " <jrigg@swca.com>, "Bev Everson - USFS " <beverson@fs.fed.us>, "Salek Shafiqullah - USFS " 
<sshafiqullah@fs.fed.us> 
 
Subject Re: Rosemont Progress Update Teleconference 
 
 
 
 
 
Horst,
 
 Let's tentatively schedule Thursday; I'll contact the CNF regarding a time.  We'll let you know 
the conference call number.  Will you want a computer connection to present text or graphic items?
 ______________
 
 Dale Ortman PE
 Cell: (520) 449-7307
 Office/Home: (520) 896-2404
 
 Sent Via Blackberry
 
 -----Original Message-----
 From: Horst <hjschor@jps.net>
 Date: Mon, 1 Mar 2010 21:53:39 
 To: <daleortmanpe@live.com>
 Subject: RE: Rosemont Progress Update Teleconference
 
 Dale, 
   

mailto:daleortmanpe@live.com
mailto:hjschor@jps.net
mailto:dkriegel@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
mailto:jrigg@swca.com


 This Wednesday afternoon or Thursday am or pm. 
   
 Horst 
   
 
 
 From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
 Sent: Monday, March 01, 2010 6:11 AM
 To: Horst Schor
 Cc: 'Debby Kriegel'
 Subject: Rosemont Progress Update Teleconference 
   
 Horst, 
   
 Task 2 of the SOW includes a teleconference to update the CNF on the progress in developing a 
landform design for the Upper Barrel Alternative.  Please let us know when you are available for 
the update and we will schedule a teleconference. 
   
 Regards, 
   
 Dale 
 _______________________ 
   
 Dale Ortman PE PLLC 
 Consulting Engineer 
   
 (520) 896-2404 - Arizona Office 
 (520) 449-7307 - Mobile 
 (435) 682-2777 - Utah Office 
   
 daleortmanpe@live.com <mailto:daleortmanpe@live.com> 
   
 PO Box 1233 
 Oracle, AZ  85623 
  



From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: Rosemont Rock Types and Tonnages
Date: 08/03/2010 05:24 PM
Attachments: RCC CNF Rock Tonnage Summary_03Aug2010.pdf

Let's discuss.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 08/03/2010 05:23 PM -----

"Krizek, David"
<David.Krizek@tetratech.com> 

08/03/2010 03:41 PM

To Beverley A Everson <beverson@fs.fed.us>

cc Tom Furgason <tfurgason@swca.com>,
'Kathy Arnold'
<karnold@rosemontcopper.com>, "Larsen,
Eric" <Eric.Larsen@tetratech.com>

Subject Rosemont Rock Types and Tonnages

 

 
Bev,

 
Good Afternoon!

 
Please find attached the rock types and tonnages for waste rock, sulfide ore, and
oxide ore associated with the P673 Rosemont pit configuration.

 
Also included in the attached tech memo are general geochem testing summaries.

 
Sincerely,

 

 
David Krizek | Principal 

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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Tucson Office 
  3031 West Ina Road 


Tucson, AZ  85741 
Tel 520.297.7723   Fax 520.297.7724  


www.tetratech.com 


 


Technical Memorandum 
 


To: Beverly Everson From: David Krizek 


Company: Coronado National Forest Date: August 3, 2010 


Re: Rosemont Rock Types and Tonnages Doc #: 203/10-320878-5.3 


CC: Tom Furgason (SWCA); Kathy Arnold (RCC)  


1.0 Introduction 


This Technical Memorandum provides information regarding the percentages of rock types 
(waste rock, sulfide ore, and oxide ore) associated with the planned Rosemont Copper Project 
(Project). 


2.0 Waste Rock Types and Tonnages 


Table 1 provides a summary of the waste rock types and associated tonnages. The number of 
acid base accounting (ABA) tests performed on the various rock types are also shown as well 
as short term leaching tests such as Synthetic Precipitation Leaching Procedure (SPLP) and 
Meteoric Water Mobility Procedure (MWMP). 


 


Table 1      Summary of Rosemont Waste Rock Types and Tonnages 


Rock Type Tons of Material 
Percent of 
Material 


(by weight) 


No. of 
ABA 
Tests 


No. 
SPLP 
Tests 


No. 
MWMP 
Tests 


Arkose  546,336,000 44.38% 55 8 8 


Tertiary Gravel  141,227,000 11.47% 5 0 0 


Abrigo  113,815,000 9.24% 6 5 0 


Horquilla  87,141000 7.08% 26 8 2 


Glance  80,841,000 6.57% 4 0 0 


Andesite  49,118,000 3.99% 38 4 6 


Concha  34,107,000 2.77% 6 1 1 


Martin  32,304,000 2.62% 7 4 0 


Earp  29,577,000 2.40% 14 6 0 


Epitaph  27,150,000 2.21% 16 6 0 


Escabrosa  22,859,000 1.86% 10 4 0 


Bolsa  23,447,000 1.90% 13 6 0 


Colina  16,145,000 1.31% 11 4 0 


Quartz Monzonite 
Porphyry  


13,047,000 1.06% 9 2 1 


Scherrer  8,524,000 0.69% 0 0 0 
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Table 1      Summary of Rosemont Waste Rock Types and Tonnages 


Rock Type Tons of Material 
Percent of 
Material 


(by weight) 


No. of 
ABA 
Tests 


No. 
SPLP 
Tests 


No. 
MWMP 
Tests 


Pre-Cambrian 
Granodiorite 


4,203,000 0.34% 0 0 0 


Undefined  941,000 0.08% 0 0 0 


Overburden  391,000 0.03% 6 2 2 


Total Amounts 1,231,173,000 100% 226 60 20 


 


The rock tonnage information provided in Table 1 shows updated information based on the 
current P673 pit configuration. The testing information provided in Table 1 was derived from 
Tables 2.01 and 2.02 of Technical Memorandum titled Evaluation of Rosemont Geochemical 
Testing Results and Local Water Quality dated May 5, 2009 by Tetra Tech. Other tests have 
been performed on the waste rock materials such as whole rock analysis and humidity cell 
testing. Humidity cell testing was performed on the following samples:  


 Two (2) Earp samples. 


 Eight (8) Andesite samples.  


 Four (4) Arkose samples. 


 Two (2) Bolsa samples. 


 One (1) Epitaph sample. 


3.0 Tailings Rock Types and Tonnages 


Table 2 provides a summary of the rock types comprising the sulfide ore rock types and 
associated tonnages. The composition of the tailings samples generated in 2006 and 2007 are 
also shown on Table 2. 


 


Table 2      Summary of Rosemont Sulfide Ore Rock Types and Tonnages 
(2006 and 2007 Samples) 


Sulfide 
Rock Type 


Tons of Material 
Percent of 


Material 
(by weight) 


May 2006 
Sample 


February 
2007 


Sample 


June 
2007 


Sample 


July 2008 
Sample 


(Year 0 to 3 
Composite) 


Horquilla 259,251,000 47.45% 100% 100% 100% 72.9% 


Earp  91,218,000 16.70% - - - 21.3% 


Colina  79,220,000 14.50% - - - - 


Epitaph  47,993,000 8.78% - - - - 


Escrabrosa  19,812,000 3.63% - - - 5.8% 


Andesite 12,836,000 2.35% - - - - 







 


 3


Table 2      Summary of Rosemont Sulfide Ore Rock Types and Tonnages 
(2006 and 2007 Samples) 


Sulfide 
Rock Type 


Tons of Material 
Percent of 


Material 
(by weight) 


May 2006 
Sample 


February 
2007 


Sample 


June 
2007 


Sample 


July 2008 
Sample 


(Year 0 to 3 
Composite) 


Quartz 
Monzonite 
Porphyry  


10,407,000 1.90% - - - - 


Arkose  10,363,000 1.90% - - - - 


Abrigo 7,321,000 1.34% - - - - 


Martin 2,606,000 0.48% - - - - 


Concha 2,308,000 0.42% - - - - 


Glance 1,614,000 0.30% - - - - 


Bolsa 1,109,000 0.20% - - - - 


Pre-
Cambrian 


Granodiorite 
268,000 0.05%  - - - 


Scherrer 11,000 0.00%  - - - 


Total 
Amounts 


546,337,000 100% 100% 100% 100% 100% 


 


Table 3 shows the testing performed on the tailings samples generated in 2006 and 2007. 


 


Table 3      Tailings Test Protocols (2006 and 2007 Samples) 


Sample Date ABA NAG Whole Rock SPLP MWMP Kinetic 


May 2006 X X X X   


February 2007 X X X   X 


June 2007 X X X X X  


July 2008 X  X X X X 


 


The sulfide rock type tonnages were derived from the current P673 configuration. Tailings 
testing information was derived from the Technical Memorandum titled Tailings Geochemistry 
dated March 24, 2009 by Tetra Tech. 


4.0 Oxide Rock Types and Tonnages 


Table 4 provides a summary of the rock types comprising the oxide ore and associated 
tonnages. 
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Table 4      Summary of Rosemont Oxide Ore Rock Types and 
Tonnages 


Oxide Rock Type Tons of Material Percent of Material (by weight) 


Arkose 44,269,000 63.26% 


Quartz Latite Porphyry  14,436,000 20.63% 


Andesite 11,270,000 16.11% 


Total Amounts 69,975,000 100% 


 


The oxide rock type tonnages were derived from the current P673 pit configuration 
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Tetra Tech 
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PLEASE NOTE: This message, including any attachments, may include privileged,
confidential and/or inside information. Any distribution or use of this communication by
anyone other than the intended recipient is strictly prohibited and may be unlawful. If
you are not the intended recipient, please notify the sender by replying to this
message and then delete it from your 
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Technical Memorandum 
 


To: Beverly Everson From: David Krizek 


Company: Coronado National Forest Date: August 3, 2010 


Re: Rosemont Rock Types and Tonnages Doc #: 203/10-320878-5.3 


CC: Tom Furgason (SWCA); Kathy Arnold (RCC)  


1.0 Introduction 


This Technical Memorandum provides information regarding the percentages of rock types 
(waste rock, sulfide ore, and oxide ore) associated with the planned Rosemont Copper Project 
(Project). 


2.0 Waste Rock Types and Tonnages 


Table 1 provides a summary of the waste rock types and associated tonnages. The number of 
acid base accounting (ABA) tests performed on the various rock types are also shown as well 
as short term leaching tests such as Synthetic Precipitation Leaching Procedure (SPLP) and 
Meteoric Water Mobility Procedure (MWMP). 


 


Table 1      Summary of Rosemont Waste Rock Types and Tonnages 


Rock Type Tons of Material 
Percent of 
Material 


(by weight) 


No. of 
ABA 
Tests 


No. 
SPLP 
Tests 


No. 
MWMP 
Tests 


Arkose  546,336,000 44.38% 55 8 8 


Tertiary Gravel  141,227,000 11.47% 5 0 0 


Abrigo  113,815,000 9.24% 6 5 0 


Horquilla  87,141000 7.08% 26 8 2 


Glance  80,841,000 6.57% 4 0 0 


Andesite  49,118,000 3.99% 38 4 6 


Concha  34,107,000 2.77% 6 1 1 


Martin  32,304,000 2.62% 7 4 0 


Earp  29,577,000 2.40% 14 6 0 


Epitaph  27,150,000 2.21% 16 6 0 


Escabrosa  22,859,000 1.86% 10 4 0 


Bolsa  23,447,000 1.90% 13 6 0 


Colina  16,145,000 1.31% 11 4 0 


Quartz Monzonite 
Porphyry  


13,047,000 1.06% 9 2 1 


Scherrer  8,524,000 0.69% 0 0 0 







 


 2


Table 1      Summary of Rosemont Waste Rock Types and Tonnages 


Rock Type Tons of Material 
Percent of 
Material 


(by weight) 


No. of 
ABA 
Tests 


No. 
SPLP 
Tests 


No. 
MWMP 
Tests 


Pre-Cambrian 
Granodiorite 


4,203,000 0.34% 0 0 0 


Undefined  941,000 0.08% 0 0 0 


Overburden  391,000 0.03% 6 2 2 


Total Amounts 1,231,173,000 100% 226 60 20 


 


The rock tonnage information provided in Table 1 shows updated information based on the 
current P673 pit configuration. The testing information provided in Table 1 was derived from 
Tables 2.01 and 2.02 of Technical Memorandum titled Evaluation of Rosemont Geochemical 
Testing Results and Local Water Quality dated May 5, 2009 by Tetra Tech. Other tests have 
been performed on the waste rock materials such as whole rock analysis and humidity cell 
testing. Humidity cell testing was performed on the following samples:  


 Two (2) Earp samples. 


 Eight (8) Andesite samples.  


 Four (4) Arkose samples. 


 Two (2) Bolsa samples. 


 One (1) Epitaph sample. 


3.0 Tailings Rock Types and Tonnages 


Table 2 provides a summary of the rock types comprising the sulfide ore rock types and 
associated tonnages. The composition of the tailings samples generated in 2006 and 2007 are 
also shown on Table 2. 


 


Table 2      Summary of Rosemont Sulfide Ore Rock Types and Tonnages 
(2006 and 2007 Samples) 


Sulfide 
Rock Type 


Tons of Material 
Percent of 


Material 
(by weight) 


May 2006 
Sample 


February 
2007 


Sample 


June 
2007 


Sample 


July 2008 
Sample 


(Year 0 to 3 
Composite) 


Horquilla 259,251,000 47.45% 100% 100% 100% 72.9% 


Earp  91,218,000 16.70% - - - 21.3% 


Colina  79,220,000 14.50% - - - - 


Epitaph  47,993,000 8.78% - - - - 


Escrabrosa  19,812,000 3.63% - - - 5.8% 


Andesite 12,836,000 2.35% - - - - 
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Table 2      Summary of Rosemont Sulfide Ore Rock Types and Tonnages 
(2006 and 2007 Samples) 


Sulfide 
Rock Type 


Tons of Material 
Percent of 


Material 
(by weight) 


May 2006 
Sample 


February 
2007 


Sample 


June 
2007 


Sample 


July 2008 
Sample 


(Year 0 to 3 
Composite) 


Quartz 
Monzonite 
Porphyry  


10,407,000 1.90% - - - - 


Arkose  10,363,000 1.90% - - - - 


Abrigo 7,321,000 1.34% - - - - 


Martin 2,606,000 0.48% - - - - 


Concha 2,308,000 0.42% - - - - 


Glance 1,614,000 0.30% - - - - 


Bolsa 1,109,000 0.20% - - - - 


Pre-
Cambrian 


Granodiorite 
268,000 0.05%  - - - 


Scherrer 11,000 0.00%  - - - 


Total 
Amounts 


546,337,000 100% 100% 100% 100% 100% 


 


Table 3 shows the testing performed on the tailings samples generated in 2006 and 2007. 


 


Table 3      Tailings Test Protocols (2006 and 2007 Samples) 


Sample Date ABA NAG Whole Rock SPLP MWMP Kinetic 


May 2006 X X X X   


February 2007 X X X   X 


June 2007 X X X X X  


July 2008 X  X X X X 


 


The sulfide rock type tonnages were derived from the current P673 configuration. Tailings 
testing information was derived from the Technical Memorandum titled Tailings Geochemistry 
dated March 24, 2009 by Tetra Tech. 


4.0 Oxide Rock Types and Tonnages 


Table 4 provides a summary of the rock types comprising the oxide ore and associated 
tonnages. 
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Table 4      Summary of Rosemont Oxide Ore Rock Types and 
Tonnages 


Oxide Rock Type Tons of Material Percent of Material (by weight) 


Arkose 44,269,000 63.26% 


Quartz Latite Porphyry  14,436,000 20.63% 


Andesite 11,270,000 16.11% 


Total Amounts 69,975,000 100% 


 


The oxide rock type tonnages were derived from the current P673 pit configuration 
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From: Robert Lefevre
To: Jonathan Rigg
Cc: Beverley A Everson; Erica Gaddis; Sue Wilmot; Salek Shafiqullah; Reta Laford
Subject: Fw: Rosemont study boundaries (for air quality assessment)
Date: 07/09/2010 10:21 AM
Attachments: airREV.pdf

Below is an email from Dennis Haase, who together with me developed the study
area for air quality.  
Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373
----- Forwarded by Robert Lefevre/R3/USDAFS on 07/09/2010 10:11 AM -----

Robert
Lefevre/R3/USDAFS 

07/09/2010 09:57 AM

To Robert Lefevre/R3/USDAFS@FSNOTES

cc

Subject Fw: Rosemont study boundaries

Robert E Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
520-388-8373
----- Forwarded by Robert Lefevre/R3/USDAFS on 07/09/2010 09:57 AM -----

"VSIENV"
<vsienv@cox.net> 

06/13/2009 03:56 PM

To "Robert Lefevre" <rlefevre@fs.fed.us>

cc

Subject Fw: Rosemont study boundaries

 
----- Original Message ----- 
From: VSIENV 
To: Robert Lefevre 
Sent: Friday, June 12, 2009 2:24 PM
Subject: Rosemont study boundaries

Mr. Lefevre-
    I'm attaching a map with the original boundary we discussed (in green) and the
revision I'm suggesting. After getting the map from SWCA yesterday, I felt that the
area needed to expand more to the east and we don't necessarily need the area
above Sahuarita Rd. Lowering the upper bondary to Sahuarita Rd does not elimate
many populated areas;Corona de Tucson is still covered. I expanded to the east to

mailto:CN=Robert Lefevre/OU=R3/O=USDAFS
mailto:jrigg@swca.com
mailto:beverson@fs.fed.us
mailto:egaddis@swca.com
mailto:swilmot@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:vsienv@cox.net
mailto:rlefevre@f.us
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include Sonoita and a large portion of Las Cienegas National Conservation Area. With
these dimensions,  the mine area is more centrally located within the study
boundaries.
    I would appreciate your thoughts. I will call you on Monday to discuss.
thank you
dennis haase

VSI




!


BOUNDS OF ANALYSIS


CORONA  DE
TUCSON


CONTINENTAL


PIMA  COUNTY


SANTA CRUZ  COUNTY


¦19


¦10


(83


(82


PATAGONIA


AMADO


TUCSON


HELVETIA


VAIL


SAHUARITA


GREEN VALLEY


TUBAC


SONOITA
ELGIN


C
ie


ne
ga


C
re


e
k


S
an


ta
C


ru
z


R
iv


er


PROPOSED MINE FOOTPRINT


Rosemont Copper Project
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From: Julia Fonseca
To: Teresa Ann Ciapusci; rlaford@fs.fed.us; mroth@fs.fed.us; blefevre@fs.fed.us; sshafiqullah@fs.fed.us; Tom

Furgason
Subject: FW: Rosemont Water Forum
Date: 10/30/2009 10:54 AM
Attachments: Rosemont Water Forum 102709.doc

Rosemont Water Forum 1026090001.pdf

Your NEPA scoping identified that one of the biggest issues concerning Rosemont is the water
impacts  These excellent notes by Kathy Chavez provide a lot of insights into the players and
perspectives relating to the Rosemont wellfields and potential for connecting to the CAP.

Julia Fonseca

<<Rosemont Water Forum 102709.doc>> <<Rosemont Water Forum 1026090001.pdf>>

Rosemont Copper's water forum Tuesday 
Arizona Daily Star 
Tucson, Arizona | Published: 10.26.2009 
Rosemont Copper will sponsor a forum on water issues in southern Pima County on Tuesday
at the Green Valley Recreation West Center, 111 Via Arcoiris.

The forum will deal with how development, agriculture and mining affect the area's water
supply. It will be hosted by the Green Valley Sahuarita Chamber of Commerce and run from
6 to 8 p.m.

A panel of speakers will address the forum. Each speaker will talk seven minutes, and
afterward the entire panel will answer questions from the audience. Confirmed panelists so
far include attorney Mike Pearce, counsel to Rosemont Copper; Hugh Holub, an attorney
representing United Sahuarita Well Owners; Nancy Freeman, a Green Valley-based
community activist; Virgil Davis, director and secretary, Community Water Co. of Green
Valley; Tom Ward, special assistant to Pima County Supervisor Ray Carroll; and Nan
Walden, vice president and counsel, Farmers Investment Co. and Farmers Water Co.
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Forum on Water Issues facing Southern Pima County


October 27, 2009


Green Valley Recreation West Center


Notes


Introduction: 

Kevin Jordan, President of the Green Valley Sahuarita Chamber of Commerce, welcomed the panel and the public. Randy Graf, Chair of the Government Relations Committee, introduced the six panel members who made introductory remarks. 

Introductory Remarks:


Tom Ward (TW) representing Supervisor Ray Carroll predicted that Rosemont Mine will not be developed due to three forces:


1. USFS-Rosemont is a different mine. The tailings will be larger than Freeport and no action alternative can be considered


2. Congressional Action-Hearings on Grijalva’s bill to withdraw the Coronado Forest from mining will be heard next week


3. Legal Actions-lawsuits have been filed and will continue to be filed


Nancy Freeman (NF), community activist defined the problem as follows:


1. The Groundwater Management Act is inadequate


2. There is no disclosure of declining groundwater levels

3. Lack of help in water management; ADWR says it lacks authority; AWS certification has no scientific basis and no calculations of subsidence. 


She recommended changes in state law and regulations, changes to the Groundwater Water Replenishment District (GRD), more open space land and a recreational lake that captures flood flows east of Sahuarita


Nan Walden (NW), FICO emphasized the need to work together. The Upper Santa Cruz Users Providers Group has worked during the year to prepare an assessment of water use. Agriculture is a significant water user, but FICO’s water use has been decreasing due to improved efficiency and less farmland. FICO has a groundwater savings facility permit and can use CAP leaving groundwater in place. The mines have less water use restrictions. Rosemont’s plan of operation states water use will be over 20-25 years, but experience shows mines last 50-75 years which will mean more water use. Community Water Company’s proposed recharge of CAP water has been challenged by the Central Arizona Water Conservation District (CAWCD). Rosemont is replenishing in Marana where it has no benefit. There also needs to be assurances that water quality will not be impacted.

Hugh Holub (HH) representing over 100 well owners east of Sahuarita noted his involvement began when Rosemont drilled a 1,000 foot well across the street from one of the residents. He noted mines and farms have screaming exemptions from water regulations. FICO and Rosemont are not mandated to recharge. Similarly, golf courses are not mandated to use effluent. The Santa Cruz Active Management Area has a mandate to maintain safe yield. The Tucson Active Management Area goal should be changed to prohibit groundwater declines. Large CAP recharge facilities owned by a public entity, such as CAWCD are needed in the Green Valley area. Wells drilled by Rosemont did not require hydrologic studies. No one has a right to depth or groundwater. The Sahuarita Well owners are discussing with Rosemont replacing wells if Rosemont’s activities adversely impact them. The 1872 Mining Act needs reform. There are no laws protecting water quality. Freeport has contaminated wells in the Green Valley area. His focus is on protection the Sahuarita wells owners. The public must be involved.

Art Gabaldón (AG), Community Water Company, stated that water, unlike air quality or landscapes, is not a visual resource. The Groundwater Management Act does not protect the aquifer. There is no shared community goal and no funding. Green Valley will not run out of water. The current depth to groundwater is 200 feet, while the statutory limit is 1,000 feet. Stakeholders have no obligation to achieve safe yield Leadership is needed and a major program to address a future water problem is needed. People are paying for CAP and getting no benefit. The Upper Santa Cruz Users Providers Group is working toward sustainability and is looking for creative ways to bring CAP water. The Central Arizona Water Conservation Districts efforts to acquire, develop and deliver new water should be supported. The proposed pipeline has been delayed while they look for an alternative recharge site. The Bureau of Reclamation will re-issue the draft environmental assessment in February 2010. The Central Arizona Water Conservation District has been very supportive of the project. They have an opportunity to have a delivery system to provide 7,000 acre-feet of CAP water at no cost to the users.

Mike Pearce (MP) representing Rosemont Copper noted he has represented many interests. In his experience one party is usually looking to protect his/her own interests. There are many competing interests for water. Arizona is running out of water. In Phoenix, all the water is spoken for. The issues are large, but the problem can be solved. Rosemont can get water without harming the environment.


Question and Answer Period:


Randy Graf moderated the q&a. Questions were submitted on note cards before and during the meeting. The following questions were addressed:


How can we get CAP here?


TW: The County can help get CAP water. The Board is prepared to form a Community Facilities District (CFD). There is sufficient CAP water for 30,000 acre-feet. The users must agree to share capital costs and the major water providers should contribute funding to the district to bring CAP water. 


HH: The CAP delivery system must be extended. CFD’s are a good idea. There is insufficient water in the Colorado River. We are running out of cheap water.


Can Rosemont use CAP directly?


MP: Yes, but the water is not available where it is needed. Also, the canal shuts down periodically and an alternate supply is needed. The remedy is to recharge. The problem is getting CAP water from the terminus at Pima Mine Road to the mine.


NW: The problem is Rosemont has no CAP allocation. They are “borrowing” water from the community. Local users can work together, but the wrinkle is there is now a new user-Rosemont and it is frustrating efforts to get the aquifer in balance. There is a hole in the groundwater code with respect to the Groundwater Replenishment District. The fairness of the law should be addressed.

AG: We need to sustain water for the future. Community Water Company has found funding for the CAP pipeline and it would be a shame if the funding wasn’t used.


NW: Noted the funding source is Rosemont.

Is the fact that Green Valley on the fringe of the Tucson AMA an issue?


NF: Recharge basins are located in Arva Valley where there is a small connection to Green Valley and get no benefit. The Santa Cruz Active Management Area does not want their water entering the Tucson Active Management Area because they perceive we don’t know how to mange water

HH: The Santa Cruz River has a lot of history and used to flow at Congress. The valley was destroyed by the 1930’s. He referred to the water energy nexus and emphasized the water table must be stabilized now.


Will CAP availability stay with us and what is the relationship to NAFTA?


HH: There is no direct relationship to NAFTA, but the US does have an obligation to deliver 1.5 million acre-feet of Colorado River water to the Republic of Mexico. The bottom line is we will pay more for water. California has a 4.4 million acre-foot Colorado River allocation and about 0.1 million acre-feet is used for municipal purposes by Metropolitan Water of Los Angeles. The rest is used for agriculture. There is no national policy on water and what’s needed for municipal use versus agriculture. Currently economics dictates.

TW: California has four desalination plants under construction. He predicts we will take water from the Sea of Cortez and deliver it through the CAP canal. We will pay more and desalination requires high power. We should be maximizing solar power.


How much water will Rosemont use?


MP: The Rosemont Plan of Operation calls for 5,000 acre-feet. The extraction permit allows pumping of up to 6,000 acre-feet to meet peaking use. Over the life of the mine, between 100,000 and 150,000 acre-feet of water will be needed. Rosemont is mitigating the impacts by locating wells where they have the least impact and by taking care of the neighbors. They want to bring CAP water to Green Valley’s doorstep. There are 45,000 acre-feet of CAP water banked in Avra Valley. It is an asset in the bank
 and can be moved to Green Valley. He stated agriculture is an important industry to Arizona

NW: Agriculture is losing land to urban development. If Rosemont felt agriculture is important, it would not be locating extraction wells adjacent to FICO’s farmland. Rosemont is proposing to use a dry tailing method that has limited application. If it doesn’t work, the mine’s water use will increase. If there is a bankruptcy, all promises will be void.


How much water does FICO use?


FICO is permitted to use 34,000 acre-feet, but average use is between 28-29,000 acre-feet. Twenty-five percent goes back to the groundwater, 75% goes to the nut and transpiration which cools the area.

How will subsidence be addressed?


HH: Some of the subsidence occurring in the Tucson area was mapped and as a result Tucson Water laid off the pumping. The problem is where will the cracks be? Sewer lines could flow backward. There is a benefit to stopping groundwater mining.

AG: ADWR has conducted Insar imagining including the Green Valley area. It includes areas in Green Valley. He encourages contacting ADWR for an explanation.


NW: The County determined it is ideal to bring CAP to Canoa Ranch where recharge can do the most good. A CAP pipeline should be phased. They are looking for funding through the county and federal sources. FICO is also working with the Town of Sahuarita and Pima County on a river management plan that includes restoration and trails.


TW: It is important that the CAP pipeline be extended to Canoa Ranch. If a community facilities district is more than 600 acres it can create its own governing board.


What is the water quality impact to Davidson Canyon?

NF: Davidson Canyon is unique and it drains to the Santa Cruz River. The Corp of Engineers is involved. She doesn’t trust the County; they were an obstacle to Clean Water Act enforcement, they have consolidated their wastewater treatment into large regional facilities making it cost prohibitive to pump reclaimed water back up to golf courses and parks. There is now too much effluent at Roger Road so they are building a new pipeline to Ina Road. They should be investing in sub-regional plants. 

TW: He trusts the County. Davidson Canyon affects the Santa Cruz Watershed. Pima County is taking action on the proposed Portland plant-the other mine. The Board of Supervisors asked for an environmental assessment. The County is fighting to make sure this mine is not built.


NW: The Rosemont Mine will impact public lands. Rosemont has claims on both sides of the ridge.


In one word, what is the top water priority?

TW: People


NF: People and environment


NW: Sustainability

HH: People


AG: Communication-we’re talking to each other


MP: Water for people


Would Green Valley have more of a voice if it were incorporated?

NF: Yes and it will miss out on federal funding opportunities


HH: The area is missing out on huge opportunities by not making their own decisions


TW: Reminded the moderator that the topic of the forum was water that incorporation is a good subject for a future forum.


Conclusion:


Randy Graf thanked the panel and the attendees.

� Prepared by Kathleen Chavez, Water Policy Manager, Pima County





�In other words, those credits can be used to pump groundwater in the Green Valley area that will have the legal character of CAP.  So, the credits can be used, legally, to increase the depth to water in the Green Valley area.
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From: Teresa Ann Ciapusci
To: Reta Laford; Teresa Ann Ciapusci; John Able; Andrea W Campbell; Jennifer Ruyle; Beverley A Everson; Walter

Keyes; Salek Shafiqullah; Debby Kriegel; Keith L Graves; Deborah K Sebesta; Tami Emmett; George McKay;
Robert Lefevre; Shane Lyman; Eli Curiel; Christopher C LeBlanc; William B Gillespie; Mary M Farrell; Alan
Belauskas; Kendall Brown; Thomas Skinner; Larry Jones; Kendra L Bourgart; Janet Jones; Roxane M Raley;
Heidi Schewel; tfurgason@swca.com; mreichard@swc.com; gsoroka@swca.com; kcox@swca.com;
rbowers@swca.com; jmacivor@swca.com; Charles A Blair

Subject: Fw: San Manuel Field Trip, Wednesday, August 20, leaving at 7:00 a.m. from Federal Building
Date: 08/18/2008 01:10 PM
Signed by: CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS

Just a reminder that the bus will stop at a restaurant for lunch with this field trip. 
Location to be determined but likely in the San Manuel area.

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 08/18/2008 01:09 PM -----

Beverley A
Everson/R3/USDAFS 

08/14/2008 01:18 PM

To Reta Laford/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, Christopher C
LeBlanc/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Alan
Belauskas/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Thomas
Skinner/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Kendra L
Bourgart/WO/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Roxane M
Raley/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, tfurgason@swca.com,
mreichard@swc.com, gsoroka@swca.com,
kcox@swca.com, rbowers@swca.com,
jmacivor@swca.com, Charles A
Blair/R3/USDAFS@FSNOTES

cc

Subject San Manuel Field Trip, Wednesday, August 20, leaving
at 7:00 a.m. from Federal Building
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Hi Everyone,

We will be departing from in front of the Federal Building by bus for San Manuel
promptly at 7:00 a.m. next Wednesday.  Please let me know if you live in the Oro
Valley area and prefer to meet the bus there at the Home Depot Store at 10855 N.
Oracle Rd.  We will look for you between Home Depot and Sports Authority at
around 7:30.

Most of Arizona's metal mines were operated in the late 1800s, typically as
underground operations.  San Manuel is no exception, however, large scale
underground mining did not begin until 1952.  Open pit mining began in 1985, and
all operations ceased in 1999 due to low copper prices.  Surface reclamation of the
area began a couple of years later and was completed at a cost of $59 million in
May of 2006 (though some reworking of the reclamation areas has continued).   The
reclamation was a "topographic based" design where reclaimed areas were
recountoured to blend with the surrounding natural topography and then
revegetated.  

The San Manuel operation was a very important part of the economy and history of
the area for multiple generations.  The toppling of the smelter stacks associated with
the operation in January of 2007 was seen as progress to some, and the sad end of
an era for others.  We will learn a little more about the history of the operation with
the site visit along with seeing the interesting reclamation techniques.

I will be forwarding a white paper comparing San Manuel and the proposed
Rosemont Copper Project to you once I receive it from the company.

See you Wednesday.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie; Beverley A Everson

Subject: Fw: September 9 EXTENDED TEAM meeting
Date: 09/08/2009 03:49 PM
Attachments: Issue_Resource Matrix_Lefevre.docx

Enclosed is Bob Lefevre's matrix which is a good example of what I was asking the team for.   

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 09/08/2009 03:48 PM ----- 
Robert Lefevre/R3/USDAFS

09/08/2009 02:46 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc

Subject Re: September 9 EXTENDED TEAM meetingLink

Good afternoon, Bev.  Here is my version of the matrix. 
Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373
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Issues Resource Matrix Demonstrating the Interrelation of Impacts Upon Each Resource

(i.e. “Does the quantity or quality of the numbered Issue affect the items listed in the top row?”)





		Issue to drive alternatives

		Air Quality

		Heritage Resources

		Night Skies

		Noise & Vibration

		Recreation

		Riparian

		Plants & Animals

		Trans-portation

		Water

		Visual

		Reclamation Plan

		Soils



		1. Air

		Concentration of Particulates,  Concentration of NAAQs

		

		Concentration of Particulates (PM-10 or PM-2.5)

		

		Concentration of Particulates (PM-10 or PM-2.5)

		

		

		

		Concentration of NAAQs (potential for deposition on surface water during precipitation events)

		Concentration of Particulates (PM-10 or PM-2.5)

		

		Concentration of NAAQs (potential for deposition on soil during precipitation events)



		2. Heritage Resources

		

		

		

		

		

		

		

		

		

		

		

		



		3. Night Skies

		

		

		

		

		

		

		

		

		

		

		

		



		4. Noise & Vibration

		

		

		

		

		

		

		

		

		

		

		

		



		5. Recreation

		

		

		

		

		

		

		

		

		

		

		

		



		6. Riparian Habitat

		

		

		

		

		

		Acres lost, Acres disturbed

		Acres lost, Acres disturbed

		

		Acres lost, Acres disturbed

		Acres lost, Acres disturbed

		

		



		7. Plants & Animals

		

		

		

		

		

		

		

		

		

		

		

		



		8. Transportation

		

		

		

		

		

		

		

		

		

		

		

		



		9. Water

		

		

		

		

		Concentrations of ADEQ-listed contaminants 

		Elevation of the water table 

		Elevation of the water table,  Concentrations of ADEQ-listed contaminants 

		

		Elevation of the water table,  Concentrations of ADEQ-listed contaminants, Groundwater chemistry 

		

		

		 



		10. Visual

		

		

		

		

		

		

		

		

		

		

		

		



		11. Reclam.  Plan

		

		

		

		

		

		

		

		

		Presence of pit lake

		

		

		



		12. Soils

		Acres of soil disturbance (wind erosion) 

		

		Acres of soil disturbance (wind erosion) 

		

		Acres of soil disturbance (wind erosion)

		

		Cubic yards of topsoil removed and stockpiled, Change in chemical composition of soil 

		

		 

		Acres of soil disturbance (wind erosion)

		

		Acres of soil disturbance, Cubic yards of topsoil removed and stockpiled, Change in chemical composition of soil









From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@fs.fed.us; Walter Keyes; William B Gillespie; Kent C Ellett;
mreichard@swca.com; tfurgason@swca.com; ccolyle@swca.com

Subject: Fw: Smithsonian Comments on Alternatives_08.31.09
Date: 08/31/2009 03:28 PM

FYI, in case you are interested.
<https://rosemonteis.webexone.com/r.asp?a=5&id=153070>
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From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: SOW Suggestions from IDT, 6.16.10
Date: 06/22/2010 06:02 PM

Hi again,

Please see the email below.  Did you have any suggestions for the SOW?

Thanks,

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/22/2010 06:00 PM -----

Beverley A
Everson/R3/USDAFS

06/17/2010 10:40 AM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc abelauskas@fs.fed.us, aelek@fs.fed.us,
cablair@fs.fed.us, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,
hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
Melinda D Roth/R3/USDAFS@FSNOTES,
mfarrell@fs.fed.us, mreichard@swca.com,
rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

Subject Re: Fw: SOW Suggestions from IDT, 6.16.10

Okay, more on the SOW suggestions document.  I have received quite a bit of input
via email, and to make sure that all suggestions are captured, and accurately, I
would still like for everyone to record their ideas in a single document.  Because
several people are having trouble with the WebEx link (and I can't access the
internet this morning to try to figure out what's going on in WebEx), you will soon
be getting info on where to find the document on the J Drive.  Stay tuned.

Please be sure to put your comments in the one document, and don't create new
ones of your own.

Beverley A. Everson
Forest Geologist

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/0725784200769118/0/81875BFB6FD6922007257842007821BF


Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

06/16/2010 06:20 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us,
cablair@fs.fed.us, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,
hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
Melinda D Roth/R3/USDAFS@FSNOTES,
mfarrell@fs.fed.us, mreichard@swca.com,
rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

cc

Subject Fw: SOW Suggestions from IDT, 6.16.10

Rosemont IDT members,

Thanks for a productive, well-attended meeting today.  For those of you who were
not in the meeting, Mindee and I asked today for suggestions for needs with a new
scope of work that SWCA is putting together for funding (by Rosemont) for work on
the project.

Please see the link below for a place to add your suggestions for work needed, to be
included in the scope of work.  Your suggestions will be forwarded for review
internally, and then by SWCA starting on Monday.  If you would like your ideas to be
considered, you will need to add them to the document in WebEx (link below) by
COB on Friday.

Call me if you need help accessing the document, or editing, though I think it's
pretty straightforward...

Thank you.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701



Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/16/2010 06:09 PM -----

Beverly Everson
<beverson@fs.fed.us> 
Sent by: rosemonteis
<notify@weboffice.com>

06/16/2010 06:07 PM

To Beverley Everson <beverson@fs.fed.us>

cc

Subject SOW Suggestions from IDT, 6.16.10

Here's something on Rosemont Copper Project EIS that I'd like you to see. To go directly to
the item, click the link below or paste it into your web browser. Please note that some email
clients require that all the letters and numbers in the link appear on one line, or else it won't
go to the right place.

<https://rosemonteis.webexone.com/r.asp?a=5&id=171008> 

https://rosemonteis.webexone.com/r.asp?a=5&id=171008


From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: SOW Suggestions from IDT, 6.16.10
Date: 06/24/2010 03:38 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/24/2010 03:38 PM -----

Beverley A
Everson/R3/USDAFS 

06/22/2010 06:02 PM

To Salek Shafiqullah/R3/USDAFS

cc

Subject Fw: SOW Suggestions from IDT, 6.16.10

Hi again,

Please see the email below.  Did you have any suggestions for the SOW?

Thanks,

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/22/2010 06:00 PM -----

Beverley A
Everson/R3/USDAFS

06/17/2010 10:40 AM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc abelauskas@fs.fed.us, aelek@fs.fed.us,
cablair@fs.fed.us, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,
hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
Melinda D Roth/R3/USDAFS@FSNOTES,
mfarrell@fs.fed.us, mreichard@swca.com,
rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

Subject Re: Fw: SOW Suggestions from IDT, 6.16.10

Okay, more on the SOW suggestions document.  I have received quite a bit of input
via email, and to make sure that all suggestions are captured, and accurately, I
would still like for everyone to record their ideas in a single document.  Because
several people are having trouble with the WebEx link (and I can't access the
internet this morning to try to figure out what's going on in WebEx), you will soon
be getting info on where to find the document on the J Drive.  Stay tuned.

Please be sure to put your comments in the one document, and don't create new
ones of your own.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

06/16/2010 06:20 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us,
cablair@fs.fed.us, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,
hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
Melinda D Roth/R3/USDAFS@FSNOTES,
mfarrell@fs.fed.us, mreichard@swca.com,
rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

cc

Subject Fw: SOW Suggestions from IDT, 6.16.10

Rosemont IDT members,

Thanks for a productive, well-attended meeting today.  For those of you who were
not in the meeting, Mindee and I asked today for suggestions for needs with a new
scope of work that SWCA is putting together for funding (by Rosemont) for work on
the project.

notes://entr3b/0725784200769118/0/81875BFB6FD6922007257842007821BF


Please see the link below for a place to add your suggestions for work needed, to be
included in the scope of work.  Your suggestions will be forwarded for review
internally, and then by SWCA starting on Monday.  If you would like your ideas to be
considered, you will need to add them to the document in WebEx (link below) by
COB on Friday.

Call me if you need help accessing the document, or editing, though I think it's
pretty straightforward...

Thank you.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/16/2010 06:09 PM -----

Beverly Everson
<beverson@fs.fed.us> 
Sent by: rosemonteis
<notify@weboffice.com>

06/16/2010 06:07 PM

To Beverley Everson <beverson@fs.fed.us>

cc

Subject SOW Suggestions from IDT, 6.16.10

Here's something on Rosemont Copper Project EIS that I'd like you to see. To go directly to
the item, click the link below or paste it into your web browser. Please note that some email
clients require that all the letters and numbers in the link appear on one line, or else it won't
go to the right place.

<https://rosemonteis.webexone.com/r.asp?a=5&id=171008> 

https://rosemonteis.webexone.com/r.asp?a=5&id=171008


From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: SOW Suggestions from IDT, 6.16.10
Date: 06/24/2010 03:40 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/24/2010 03:40 PM -----

Beverley A
Everson/R3/USDAFS 

06/24/2010 03:38 PM

To Salek Shafiqullah/R3/USDAFS

cc

Subject Fw: SOW Suggestions from IDT, 6.16.10

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/24/2010 03:38 PM -----

Beverley A
Everson/R3/USDAFS 

06/22/2010 06:02 PM

To Salek Shafiqullah/R3/USDAFS

cc

Subject Fw: SOW Suggestions from IDT, 6.16.10

Hi again,

Please see the email below.  Did you have any suggestions for the SOW?

Thanks,

Bev

Beverley A. Everson
Forest Geologist

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/22/2010 06:00 PM -----

Beverley A
Everson/R3/USDAFS

06/17/2010 10:40 AM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc abelauskas@fs.fed.us, aelek@fs.fed.us,
cablair@fs.fed.us, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,
hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
Melinda D Roth/R3/USDAFS@FSNOTES,
mfarrell@fs.fed.us, mreichard@swca.com,
rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

Subject Re: Fw: SOW Suggestions from IDT, 6.16.10

Okay, more on the SOW suggestions document.  I have received quite a bit of input
via email, and to make sure that all suggestions are captured, and accurately, I
would still like for everyone to record their ideas in a single document.  Because
several people are having trouble with the WebEx link (and I can't access the
internet this morning to try to figure out what's going on in WebEx), you will soon
be getting info on where to find the document on the J Drive.  Stay tuned.

Please be sure to put your comments in the one document, and don't create new
ones of your own.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

06/16/2010 06:20 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us,
cablair@fs.fed.us, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,

notes://entr3b/0725784200769118/0/81875BFB6FD6922007257842007821BF


hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
Melinda D Roth/R3/USDAFS@FSNOTES,
mfarrell@fs.fed.us, mreichard@swca.com,
rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

cc

Subject Fw: SOW Suggestions from IDT, 6.16.10

Rosemont IDT members,

Thanks for a productive, well-attended meeting today.  For those of you who were
not in the meeting, Mindee and I asked today for suggestions for needs with a new
scope of work that SWCA is putting together for funding (by Rosemont) for work on
the project.

Please see the link below for a place to add your suggestions for work needed, to be
included in the scope of work.  Your suggestions will be forwarded for review
internally, and then by SWCA starting on Monday.  If you would like your ideas to be
considered, you will need to add them to the document in WebEx (link below) by
COB on Friday.

Call me if you need help accessing the document, or editing, though I think it's
pretty straightforward...

Thank you.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/16/2010 06:09 PM -----

Beverly Everson
<beverson@fs.fed.us> 
Sent by: rosemonteis
<notify@weboffice.com>

06/16/2010 06:07 PM

To Beverley Everson <beverson@fs.fed.us>

cc

Subject SOW Suggestions from IDT, 6.16.10



Here's something on Rosemont Copper Project EIS that I'd like you to see. To go directly to
the item, click the link below or paste it into your web browser. Please note that some email
clients require that all the letters and numbers in the link appear on one line, or else it won't
go to the right place.

<https://rosemonteis.webexone.com/r.asp?a=5&id=171008> 

https://rosemonteis.webexone.com/r.asp?a=5&id=171008


From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Fw: SOW Suggestions from IDT, 6.16.10
Date: 06/16/2010 06:20 PM

Rosemont IDT members, 

Thanks for a productive, well-attended meeting today.  For those of you who were not in the meeting,
Mindee and I asked today for suggestions for needs with a new scope of work that SWCA is putting
together for funding (by Rosemont) for work on the project. 

Please see the link below for a place to add your suggestions for work needed, to be included in the
scope of work.  Your suggestions will be forwarded for review internally, and then by SWCA starting on
Monday.  If you would like your ideas to be considered, you will need to add them to the document in
WebEx (link below) by COB on Friday. 

Call me if you need help accessing the document, or editing, though I think it's pretty straightforward... 

Thank you. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/16/2010 06:09 PM ----- 
Beverly Everson <beverson@fs.fed.us> 
Sent by: rosemonteis <notify@weboffice.com>

06/16/2010 06:07 PM

To Beverley Everson <beverson@fs.fed.us>
cc

Subject SOW Suggestions from IDT, 6.16.10

Here's something on Rosemont Copper Project EIS that I'd like you to see. To go
directly to the item, click the link below or paste it into your web browser. Please
note that some email clients require that all the letters and numbers in the link
appear on one line, or else it won't go to the right place.

<https://rosemonteis.webexone.com/r.asp?a=5&id=171008>
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From: Beverley A Everson
To: Salek Shafiqullah; Michael A Linden; Eli Curiel; Walter Keyes; Mark E Schwab; Roger D Congdon
Subject: Fw: SRK review of geochemical test work prepared for Rosemont Copper
Date: 09/24/2009 05:28 PM
Attachments: Rosemont_PrelimGeochem_Review_183101_20090924_rb-ckh_FNL.pdf

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 09/24/2009 05:27 PM -----

"Tom Furgason"
<tfurgason@swca.com> 

09/24/2009 03:43 PM

To "Beverley A Everson" <beverson@fs.fed.us>,
"Melinda D Roth" <mroth@fs.fed.us>

cc "Charles Coyle" <ccoyle@swca.com>, "Dale Ortman
PE" <daleortmanpe@live.com>, "Hoag, Cori"
<choag@srk.com>, "Melissa Reichard"
<mreichard@swca.com>

Subject FW: SRK review of geochemical test work prepared
for Rosemont Copper

Bev,

 
Attached is SRK’s review of the Preliminary Trip Report and Phase 1 Sampling and Analysis Plan
(Vector, 2006) and Baseline Geochemical Characterization – Rosemont Copper (main text,
Appendix A, and Appendix B) (Tetra Tech, 2007) submitted by Rosemont.  Would it be possible
for the CNF have its review of this document completed by the end of next week (Oct. 2) so that
we may respond to SRK in a timely manner such that they can respond to any comments from
your staff?  Specifically, we need your specialists to comment on SRK’s work in presenting their
professional opinion, not on what additional information, if any, may be required from Rosemont. 
At the end of our comment period we will request SRK to edit their memo or accept it as final.
Should there be comments for SRK to consider, we anticipate their response to take one week. 
Then, based on the memo we may elect to pursue additional input from SRK and/or information
from Rosemont.  Feel free to contact Dale or me if you have any questions.  

 
Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
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SRK Consulting (U.S.), Inc. 
3275 West Ina Road, Suite 240 
Tucson, Arizona 
USA 85741 
 
choag@srk.com 
www.srk.com 
 


Tel:   520.544.3688 
Fax:  520.544.9853 
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Document for Deliberative Purposes Only – Not for Public Distribution 


Technical Memorandum 
 


To: Charles Coyle, SWCA Date: September 24, 2009 


cc: Tom Ferguson, SWCA; Dale Ortman From: Rob Bowell, Eur.Geol, C.Chem MRS
S, C.Geol. FGS 


Corolla Hoag, R.G. 


Subject: Preliminary Geochemistry Review – 
Proposed Rosemont Copper Project 


Project #: 183101 


 
The following comments are related to two documents provided by SWCA concerning geochemical test 
work performed on rock and tailings materials at the Augusta Resource Rosemont Copper Project.  These 
documents include the Preliminary Trip Report and Phase 1 Sampling and Analysis Plan (Vector, 2006) and 
Baseline Geochemical Characterization – Rosemont Copper (main text, Appendix A, and Appendix B) 
(Tetra Tech, 2007).  SWCA requested that SRK review these documents and provide a concise professional 
opinion as to whether the test assumptions, test procedures, analytical methods used, types of data collected, 
and results presented in each document are reasonable and in conformance with standard industry accepted 
practice.  The review was limited to reading the documents provided.  An extensive review of the laboratory 
analytical reports included in Tetra Tech (2007) was not performed.  Additionally, it is difficult for the senior 
author (Bowell) to confirm complete applicability of the test work not having been to the site and not being 
personally familiar with the site conditions. 
   
SRK was not provided with several documents that likely exist and that would have been helpful in this 
review.  These documents include a formal Sampling and Analysis Plan with sampling and test work 
protocols and the follow-up reports of the results of tailings geochemical test work completed after February 
2007.  General comments on the test program (methods used) and specific comments about the suitability of 
the methods are provided below.  


1 Assessment of Investigation Methods and Protocols 


A brief assessment is provided below of the methods used in the geochemical characterization 
investigation.  Documentation was not provided to answer all questions.  Some assumptions were 
made based on the authors knowledge of the background, training, reputation, and/or professionalism 
of the geologists, environmental scientists, and geochemists associated with the Rosemont Copper 
Project from previous personal experience and/or from experience from other exploration- or 
mining-related projects unrelated to the Rosemont Copper Project. 
 
The assumptions, sampling collection methods, tests, and analytical methods referenced in these 
reports are in conformance with industry standard practice, and the results presented are reasonable 
given the background data available based on these reports.  The scopes of the geochemical 
programs detailed in these two documents, however, do have some deficiencies related to the 
characterization the materials present at the mine site and their long-term geochemical behavior.  
These deficiencies may have been addressed in later studies and reports not available to SRK for 
review. 
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1.1 Sample Collection Methods and Representativeness 


Summary – The methods used to collect representative geologic materials for geochemical testing 
follow standard industry practices.  The samples collected for the geochemical investigation do 
appear to represent the rock types to be encountered during the mine life in appropriate percentages.  
Documentation to assess the representativeness of the mineralization and oxidation types sampled 
was not specifically provided.   
 
As stated in the two reviewed reports, the goal of the geochemical investigation program was to 
perform test work that would characterize the geochemistry of potential leachates related to mine 
waste rock materials, the spent heap leach materials, tailings, and the rock remaining in the pit walls 
and then assess risks related to the leachates.  The geochemical sampling program was intended to 
represent the range of geologic materials including lateral and vertical variation that would influence 
the types and percentages of rocks and minerals to be encountered during the life-of-mine.   
 
The Rosemont geologic model assigns a rock type, grade, and material type (waste, leach ore, sulfide 
mill ore) to each model block based on the results of surface mapping and drilling.  The three-
dimensional block model was used to estimate the percentages of various rock types that will be 
future waste material and to identify the drill core intervals within the proposed pit area that contain 
the rock types in the percentages required for representative geochemical analysis.  Composite 
samples representing 50-foot mine benches at various depths were prepared from coarse rejects using 
appropriate drilling intervals selected by qualified geologists familiar with the site-specific geology 
and mineralogy. 
 
The plan maps (Figures 2 and 3) and Table A.1 shown in Tetra Tech (2007) document the rock types 
sampled and the depth of the bench composite samples, which ranges between 0 and 1820 feet below 
ground surface.  The sample data are clustered primarily in the center portion of the pit area but do 
appear to represent the major and minor rock types to be encountered within the pit area.  The 
samples also appear to represent various bench elevations based the available figures and table.  A 
plan map with labeled elevation contours for the proposed pit and the sample depths listed in feet 
above sea level or a profile section with the drillhole sample locations would have been helpful to 
verify the vertical distribution of the samples collected.   
 
The two reports do not provide relevant information for SRK to comment on the representativeness 
of the mineralization and oxidation types and percentages within each rock type or material class.  
For example, approximately 30 percent of the samples (25 of 94) submitted for acid-base accounting 
(ABA) and sulfur speciation analyses (Tetra Tech, 2007, Table A.2) have one or more components 
that exceed the criteria developed by the Arizona Department of Environmental Quality (ADEQ) 
(2005) to classify the material as non-acid generating mine rock material.  No sample descriptions 
were provided to verify what mineralization was tested or the representativeness of the mineral types 
tested.  Sample descriptions listing the rock type, mineralogy, and percentages of oxide and sulfide 
minerals were likely prepared but were not included in the documentation provided to SRK. 


1.2 Leaching Tests – Laboratory and Field Procedures 


Two types of kinetic tests were performed on waste materials – 20-week humidity cells under 
laboratory conditions and 21-week on-site column tests under field conditions.  The humidity cells 
tests were conducted on 14 samples using an industry standard method published by American 
Society for Testing and Materials (ASTM).  The laboratory performing the humidity cell tests was 
not provided in Vector 2007, but the tests were presumably performed by a qualified laboratory.   
 
Tetra Tech (2007) provides only a limited description of the construction of the 6 on-site column 
tests and operational protocols, but SRK accepts the general test approach.  Details on the column 
dimensions, the size fractions and volumes of materials loaded into the columns, and protocols for 
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manual irrigation and leachate sample collection were not provided.  Three tests were performed on 
splits of andesitic waste and on leach ore material tested by the humidity cell tests.  The field 
columns were to be subjected to ambient rainfall, sun, and temperature conditions but were manually 
irrigated weekly using one liter of distilled water over a period of several hours; no details were 
provided on this field procedure.  SRK assumes that field personnel performing the work received 
proper training to ensure consistency in irrigation methods and that field instrument calibration was 
performed.   
 


1.3 Laboratories, Analytical Methods, and QA/QC Protocols 


The primary and sub-contracted laboratories used during this investigation are certified by the 
Arizona Department of Health Services to perform these types of environmental geochemical 
analyses in Arizona.  The methods used for chemical analyses were standard test methods developed 
by the U.S. Environmental Protection Agency (EPA), ASTM, or by recognized academic experts.  In 
addition, the static and kinetic (humidity cell) test work is approved by ADEQ for the classification 
of discharges related to mined materials as described in Arizona Mining Guidance Manual – 
BADCT, Appendix B Solution, Ore and Waste Characterization by ADEQ (2005). 
 
The analytical method detection limits reported by the laboratories were appropriate with two 
exceptions – the Synthetic Precipitation Leaching Procedure (EPA Method 1312) test work 
performed in May 2006 by Turner Labs (Tetra Tech, 2007, Table 6.1) and the thallium results 
reported for the 2007 humidity cells test analyses by SVL Analytical (Tetra Tech, 2007, Table A-6).  
The method detection limits for all 7 of the leachate parameters analyzed for the May 2006 event 
were above the Arizona Aquifer Water Quality Standards (AWQS).  Generally, a method detection 
limit that is below the AWQS (or other water quality relevant standard) is preferred.  The method 
detection limit for the 2007 thallium analyses was equal to the 0.002 mg/L AWQS for thallium; the 
majority of the results are reported as <0.002 mg/L”.  The Turner Labs results for May 2006 and the 
2007 SVL humidity cell thallium results should therefore not be used to assess compliance with 
AWQS. 
 
The consulting reports reviewed did not list any duplicate samples that may have been sent for 
analysis to the primary laboratory or to a secondary laboratory.  Although not required for test work, 
duplicates are typically taken as a minimum standard protocol at least one per every 20 samples.  
SRK was not provided with companion documents that address protocols for QA/QC or field 
instrument calibration but assume they exist. 


2 Preliminary Trip Report and Phase 1 Sampling and Analysis Plan, Vector 
Arizona, June 2006 


The 2006 Vector memorandum is essentially a trip report and general work plan for Phase I of 
geochemical characterization.  A general work approach and outline of the sampling and analysis 
plan is presented; a formal sampling and analysis plan is not attached.  A detailed work plan for the 
later phases, if available, was not provided for review.  Specific comments and concerns are 
provided below.  The geochemical investigation has already been executed, however, and some 
concerns expressed here may have been addressed in later reports that were not made available to 
SRK. 
 


1. No mineralogical assessment is proposed during the program.  This is an oversight because without 
it the results can only be interpreted as generalities, and will not be site-specific.   


 
2. SPLP and Meteoric Water Mobility Procedure (ASTM E2242-02) analyses are proposed for 


approximately 20 percent of the waste rock samples.  Although these methods are industry standard 
tests, application of the SPLP test will likely give a dilute result that is not really representative given 
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the fresh nature and low pyrite content of the waste rock material described.  A more aggressive 
static leach test is required, such as analysis of Net Acid Generation (NAG) metals and/or MWMP-
type extraction. 
 


3. The high buffering nature of the material described will also likely give a positive (alkaline) bias to 
the results, especially with the low predicted sulfur.  SRK recommends that NAG tests should be run 
to confirm the predicted acid generation behavior.  Given the likely alkaline nature of the material, 
the generation of alkaline rock drainage (potentially still with water quality exceedances) may occur, 
and that salinity in the final pit lake may also be an issue.  These questions need to be addressed.  
 


4. Sobek and NAG pH, total metals, and SPLP analysis are proposed for tailings samples created 
during the metallurgical test program.  As noted above, application of the SPLP method to tailings is 
unsuitable, and SRK advocates using a more appropriate method for prediction of tailings leachate 
chemistry such as NAG metals and MWMP extraction. 
 


5. A review of the heap leach characterization program was not within SRK scope, but comments are 
provided based on the very brief description provided in the memorandum.  The method for selecting 
the test materials based on copper grade and the expected leach ore rock types within the pit is a 
reasonable approach.  The proposed program based on this work plan consists of analyzing the 
residues from three column leach tests performed by Mountain States R & D International for Sobek 
and NAG pH, whole rock analysis, and SPLP and MWMP extraction.  One humidity cell test is also 
proposed.  The proposed program will likely present a better impression of the resulting leachate 
chemistry than will actually occur.  The high ore alkalinity will have a high acid consumption factor 
– thus, high sulfate concentrations will be likely. 


 


2.1 Baseline Geochemical Study – Rosemont Copper, Tetra Tech, June 2007 


This report is a compilation of geochemical test work completed on 94 waste rock, leach ore, and 
mill ore samples and 2 tailings samples through February 2007.  The report includes a number of 
compilation tables, illustrations, figures, and two appendices.  Appendix A contains a compilation of 
test results.  Appendix B provides copies of the analytical reports prepared by SVL Analytical, Inc.  
and Transwest Geochem in 2006 and 2007; no laboratory reports were noted for analyses by Turner 
Lab in 2006.  Specific comments are provided below. 
 


1. The number of samples and geologic representativeness appears reasonable for the size and stage of 
the project. 


 
2. The section on mineralogy is poor and is based solely on published works, and thus is not site-


specific and is not directly applicable to the tested samples. 
 
3. The presentation of data is confusing.  For example, the bar-chart approach shown in Illustration 5.3 


to represent sulfur speciation is not a standard method.  The compiled analytical found in the main 
text and in Appendix A lack basic information such as the laboratory name, lab identifiers to match 
the compiled data to specific laboratory reports, and consistent reporting of analytical units.  
 


4. The data show a strong bias toward neutralizing conditions, but sample-specific mineralogy would 
have helped to confirm if the neutralizing conditions are directly related to carbonate-neutralizing 
potential (NP) or if some of the NP is an artifact of the test itself, as is common.  The NAG pH data 
helps and reveals two samples that are clearly acid-generating (not potentially acid-generating, as 
stated in the report).  The majority of the waste rock samples are neutralizing, although less strongly 
than predicted by the ABA results. 
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5. Whole rock chemistry indicates that elements mobile in alkaline environments (such as oxyanions, 
e.g. arsenic, antimony, molybdenum, and selenium) are strongly enriched in the deposit (see 
Illustration 5.6, p. 20).  As expected, SPLP extraction tests at such high dilution on unweathered 
rocks show low solute leaching.  Seven samples were analyzed after both SPLP and MWMP 
extractions were performed.  The inclusion of MWMP tests is useful, and the results for selected 
constituents are compared in Illustration 5.8.  The MWMP results reveal higher arsenic, selenium, 
and fluoride leaching than do the SPLP tests, although results for many other constituents are quite 
similar. 
 


6. On page 28, Tetra Tech states:  
 


“In general, approximately 73% of the material tested to date can be defined as inert based on the 
ADEQ draft policy titled “Policy for the Evaluation of Mining Rock Materials for the 
Determination of Inertness” (ADEQ, 1998).  This policy defines inert materials as having a total 
sulfur concentration of less than 0.3% and an NNP greater than 0 or an NPR greater than 3.  
Those materials that are defined as inert by this definition do not require additional testing.  
However, it should be noted that materials defined as inert can have metals concentrations. 
Based on the data available, zinc and arsenic are present in the rocks and may be of concern 
when placed in the waste rock dump.  Metals such as zinc, arsenic, and selenium can be mobile 
at alkaline pH values.” 
 


The reference in the unpublished ADEQ draft policy to what constitutes “inert” material should be 
replaced by the terminology used in guidance published by ADEQ in Appendix B of the Arizona 
Mining Guidance Manual BADCT on the characterization of solution, ore, and waste (ADEQ, 2005).  
Appendix B classifies material as “non-acid generating with a low risk for acid drainage to develop” 
if the ratio of neutralization potential and acid production potential is greater than 3.  Note that the 
ADEQ guidance only briefly addresses the potential to carry metals in solution under alkaline rock 
drainage conditions such as is discussed in Tetra Tech statement from page 28. 


 
7. Humidity cell tests are reported to 20 weeks, which may not be a sufficient duration to determine a 


trend or to develop meaningful estimates of leaching rates for some constituents.  Copper, 
manganese, arsenic, antimony, selenium, and possibly zinc were above detection and/or elevated in 
humidity cells, indicating potential for solute leaching and probable sulfide oxidation.  In comparison 
with Arizona AWQS standards, the leachates measured antimony and selenium in concentrations 
exceeding their respective limits.  Selenium initially exceeded the AWQS of 0.05 mg/L but was 
below detection for the remaining weeks; antimony showed elevated concentrations that exceeded 
the AWQS of 0.06 mg/L throughout the duration of the humidity cell tests.  The on-site column tests 
show a possible early decrease in sulfate concentrations for some columns, which may indicate that 
flushing of the reactive alkalinity has taken place.  It would be useful to see data obtained since the 
date of the June 2007 report. 


 
8. The use of SPLP on tailings and only 10 weeks of humidity cell testing is insufficient to draw 


conclusions concerning the leaching behavior of the tailings.  Additional data and the summary 
reports on test work and analyses completed after June 2007 are essential to complete a meaningful 
review.  These studies may have been completed but were not available for review by SRK. 
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Technical Memorandum 
 


To: Charles Coyle, SWCA Date: September 24, 2009 


cc: Tom Ferguson, SWCA; Dale Ortman From: Rob Bowell, Eur.Geol, C.Chem MRS
S, C.Geol. FGS 


Corolla Hoag, R.G. 


Subject: Preliminary Geochemistry Review – 
Proposed Rosemont Copper Project 


Project #: 183101 


 
The following comments are related to two documents provided by SWCA concerning geochemical test 
work performed on rock and tailings materials at the Augusta Resource Rosemont Copper Project.  These 
documents include the Preliminary Trip Report and Phase 1 Sampling and Analysis Plan (Vector, 2006) and 
Baseline Geochemical Characterization – Rosemont Copper (main text, Appendix A, and Appendix B) 
(Tetra Tech, 2007).  SWCA requested that SRK review these documents and provide a concise professional 
opinion as to whether the test assumptions, test procedures, analytical methods used, types of data collected, 
and results presented in each document are reasonable and in conformance with standard industry accepted 
practice.  The review was limited to reading the documents provided.  An extensive review of the laboratory 
analytical reports included in Tetra Tech (2007) was not performed.  Additionally, it is difficult for the senior 
author (Bowell) to confirm complete applicability of the test work not having been to the site and not being 
personally familiar with the site conditions. 
   
SRK was not provided with several documents that likely exist and that would have been helpful in this 
review.  These documents include a formal Sampling and Analysis Plan with sampling and test work 
protocols and the follow-up reports of the results of tailings geochemical test work completed after February 
2007.  General comments on the test program (methods used) and specific comments about the suitability of 
the methods are provided below.  


1 Assessment of Investigation Methods and Protocols 


A brief assessment is provided below of the methods used in the geochemical characterization 
investigation.  Documentation was not provided to answer all questions.  Some assumptions were 
made based on the authors knowledge of the background, training, reputation, and/or professionalism 
of the geologists, environmental scientists, and geochemists associated with the Rosemont Copper 
Project from previous personal experience and/or from experience from other exploration- or 
mining-related projects unrelated to the Rosemont Copper Project. 
 
The assumptions, sampling collection methods, tests, and analytical methods referenced in these 
reports are in conformance with industry standard practice, and the results presented are reasonable 
given the background data available based on these reports.  The scopes of the geochemical 
programs detailed in these two documents, however, do have some deficiencies related to the 
characterization the materials present at the mine site and their long-term geochemical behavior.  
These deficiencies may have been addressed in later studies and reports not available to SRK for 
review. 
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1.1 Sample Collection Methods and Representativeness 


Summary – The methods used to collect representative geologic materials for geochemical testing 
follow standard industry practices.  The samples collected for the geochemical investigation do 
appear to represent the rock types to be encountered during the mine life in appropriate percentages.  
Documentation to assess the representativeness of the mineralization and oxidation types sampled 
was not specifically provided.   
 
As stated in the two reviewed reports, the goal of the geochemical investigation program was to 
perform test work that would characterize the geochemistry of potential leachates related to mine 
waste rock materials, the spent heap leach materials, tailings, and the rock remaining in the pit walls 
and then assess risks related to the leachates.  The geochemical sampling program was intended to 
represent the range of geologic materials including lateral and vertical variation that would influence 
the types and percentages of rocks and minerals to be encountered during the life-of-mine.   
 
The Rosemont geologic model assigns a rock type, grade, and material type (waste, leach ore, sulfide 
mill ore) to each model block based on the results of surface mapping and drilling.  The three-
dimensional block model was used to estimate the percentages of various rock types that will be 
future waste material and to identify the drill core intervals within the proposed pit area that contain 
the rock types in the percentages required for representative geochemical analysis.  Composite 
samples representing 50-foot mine benches at various depths were prepared from coarse rejects using 
appropriate drilling intervals selected by qualified geologists familiar with the site-specific geology 
and mineralogy. 
 
The plan maps (Figures 2 and 3) and Table A.1 shown in Tetra Tech (2007) document the rock types 
sampled and the depth of the bench composite samples, which ranges between 0 and 1820 feet below 
ground surface.  The sample data are clustered primarily in the center portion of the pit area but do 
appear to represent the major and minor rock types to be encountered within the pit area.  The 
samples also appear to represent various bench elevations based the available figures and table.  A 
plan map with labeled elevation contours for the proposed pit and the sample depths listed in feet 
above sea level or a profile section with the drillhole sample locations would have been helpful to 
verify the vertical distribution of the samples collected.   
 
The two reports do not provide relevant information for SRK to comment on the representativeness 
of the mineralization and oxidation types and percentages within each rock type or material class.  
For example, approximately 30 percent of the samples (25 of 94) submitted for acid-base accounting 
(ABA) and sulfur speciation analyses (Tetra Tech, 2007, Table A.2) have one or more components 
that exceed the criteria developed by the Arizona Department of Environmental Quality (ADEQ) 
(2005) to classify the material as non-acid generating mine rock material.  No sample descriptions 
were provided to verify what mineralization was tested or the representativeness of the mineral types 
tested.  Sample descriptions listing the rock type, mineralogy, and percentages of oxide and sulfide 
minerals were likely prepared but were not included in the documentation provided to SRK. 


1.2 Leaching Tests – Laboratory and Field Procedures 


Two types of kinetic tests were performed on waste materials – 20-week humidity cells under 
laboratory conditions and 21-week on-site column tests under field conditions.  The humidity cells 
tests were conducted on 14 samples using an industry standard method published by American 
Society for Testing and Materials (ASTM).  The laboratory performing the humidity cell tests was 
not provided in Vector 2007, but the tests were presumably performed by a qualified laboratory.   
 
Tetra Tech (2007) provides only a limited description of the construction of the 6 on-site column 
tests and operational protocols, but SRK accepts the general test approach.  Details on the column 
dimensions, the size fractions and volumes of materials loaded into the columns, and protocols for 
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manual irrigation and leachate sample collection were not provided.  Three tests were performed on 
splits of andesitic waste and on leach ore material tested by the humidity cell tests.  The field 
columns were to be subjected to ambient rainfall, sun, and temperature conditions but were manually 
irrigated weekly using one liter of distilled water over a period of several hours; no details were 
provided on this field procedure.  SRK assumes that field personnel performing the work received 
proper training to ensure consistency in irrigation methods and that field instrument calibration was 
performed.   
 


1.3 Laboratories, Analytical Methods, and QA/QC Protocols 


The primary and sub-contracted laboratories used during this investigation are certified by the 
Arizona Department of Health Services to perform these types of environmental geochemical 
analyses in Arizona.  The methods used for chemical analyses were standard test methods developed 
by the U.S. Environmental Protection Agency (EPA), ASTM, or by recognized academic experts.  In 
addition, the static and kinetic (humidity cell) test work is approved by ADEQ for the classification 
of discharges related to mined materials as described in Arizona Mining Guidance Manual – 
BADCT, Appendix B Solution, Ore and Waste Characterization by ADEQ (2005). 
 
The analytical method detection limits reported by the laboratories were appropriate with two 
exceptions – the Synthetic Precipitation Leaching Procedure (EPA Method 1312) test work 
performed in May 2006 by Turner Labs (Tetra Tech, 2007, Table 6.1) and the thallium results 
reported for the 2007 humidity cells test analyses by SVL Analytical (Tetra Tech, 2007, Table A-6).  
The method detection limits for all 7 of the leachate parameters analyzed for the May 2006 event 
were above the Arizona Aquifer Water Quality Standards (AWQS).  Generally, a method detection 
limit that is below the AWQS (or other water quality relevant standard) is preferred.  The method 
detection limit for the 2007 thallium analyses was equal to the 0.002 mg/L AWQS for thallium; the 
majority of the results are reported as <0.002 mg/L”.  The Turner Labs results for May 2006 and the 
2007 SVL humidity cell thallium results should therefore not be used to assess compliance with 
AWQS. 
 
The consulting reports reviewed did not list any duplicate samples that may have been sent for 
analysis to the primary laboratory or to a secondary laboratory.  Although not required for test work, 
duplicates are typically taken as a minimum standard protocol at least one per every 20 samples.  
SRK was not provided with companion documents that address protocols for QA/QC or field 
instrument calibration but assume they exist. 


2 Preliminary Trip Report and Phase 1 Sampling and Analysis Plan, Vector 
Arizona, June 2006 


The 2006 Vector memorandum is essentially a trip report and general work plan for Phase I of 
geochemical characterization.  A general work approach and outline of the sampling and analysis 
plan is presented; a formal sampling and analysis plan is not attached.  A detailed work plan for the 
later phases, if available, was not provided for review.  Specific comments and concerns are 
provided below.  The geochemical investigation has already been executed, however, and some 
concerns expressed here may have been addressed in later reports that were not made available to 
SRK. 
 


1. No mineralogical assessment is proposed during the program.  This is an oversight because without 
it the results can only be interpreted as generalities, and will not be site-specific.   


 
2. SPLP and Meteoric Water Mobility Procedure (ASTM E2242-02) analyses are proposed for 


approximately 20 percent of the waste rock samples.  Although these methods are industry standard 
tests, application of the SPLP test will likely give a dilute result that is not really representative given 
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the fresh nature and low pyrite content of the waste rock material described.  A more aggressive 
static leach test is required, such as analysis of Net Acid Generation (NAG) metals and/or MWMP-
type extraction. 
 


3. The high buffering nature of the material described will also likely give a positive (alkaline) bias to 
the results, especially with the low predicted sulfur.  SRK recommends that NAG tests should be run 
to confirm the predicted acid generation behavior.  Given the likely alkaline nature of the material, 
the generation of alkaline rock drainage (potentially still with water quality exceedances) may occur, 
and that salinity in the final pit lake may also be an issue.  These questions need to be addressed.  
 


4. Sobek and NAG pH, total metals, and SPLP analysis are proposed for tailings samples created 
during the metallurgical test program.  As noted above, application of the SPLP method to tailings is 
unsuitable, and SRK advocates using a more appropriate method for prediction of tailings leachate 
chemistry such as NAG metals and MWMP extraction. 
 


5. A review of the heap leach characterization program was not within SRK scope, but comments are 
provided based on the very brief description provided in the memorandum.  The method for selecting 
the test materials based on copper grade and the expected leach ore rock types within the pit is a 
reasonable approach.  The proposed program based on this work plan consists of analyzing the 
residues from three column leach tests performed by Mountain States R & D International for Sobek 
and NAG pH, whole rock analysis, and SPLP and MWMP extraction.  One humidity cell test is also 
proposed.  The proposed program will likely present a better impression of the resulting leachate 
chemistry than will actually occur.  The high ore alkalinity will have a high acid consumption factor 
– thus, high sulfate concentrations will be likely. 


 


2.1 Baseline Geochemical Study – Rosemont Copper, Tetra Tech, June 2007 


This report is a compilation of geochemical test work completed on 94 waste rock, leach ore, and 
mill ore samples and 2 tailings samples through February 2007.  The report includes a number of 
compilation tables, illustrations, figures, and two appendices.  Appendix A contains a compilation of 
test results.  Appendix B provides copies of the analytical reports prepared by SVL Analytical, Inc.  
and Transwest Geochem in 2006 and 2007; no laboratory reports were noted for analyses by Turner 
Lab in 2006.  Specific comments are provided below. 
 


1. The number of samples and geologic representativeness appears reasonable for the size and stage of 
the project. 


 
2. The section on mineralogy is poor and is based solely on published works, and thus is not site-


specific and is not directly applicable to the tested samples. 
 
3. The presentation of data is confusing.  For example, the bar-chart approach shown in Illustration 5.3 


to represent sulfur speciation is not a standard method.  The compiled analytical found in the main 
text and in Appendix A lack basic information such as the laboratory name, lab identifiers to match 
the compiled data to specific laboratory reports, and consistent reporting of analytical units.  
 


4. The data show a strong bias toward neutralizing conditions, but sample-specific mineralogy would 
have helped to confirm if the neutralizing conditions are directly related to carbonate-neutralizing 
potential (NP) or if some of the NP is an artifact of the test itself, as is common.  The NAG pH data 
helps and reveals two samples that are clearly acid-generating (not potentially acid-generating, as 
stated in the report).  The majority of the waste rock samples are neutralizing, although less strongly 
than predicted by the ABA results. 
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5. Whole rock chemistry indicates that elements mobile in alkaline environments (such as oxyanions, 
e.g. arsenic, antimony, molybdenum, and selenium) are strongly enriched in the deposit (see 
Illustration 5.6, p. 20).  As expected, SPLP extraction tests at such high dilution on unweathered 
rocks show low solute leaching.  Seven samples were analyzed after both SPLP and MWMP 
extractions were performed.  The inclusion of MWMP tests is useful, and the results for selected 
constituents are compared in Illustration 5.8.  The MWMP results reveal higher arsenic, selenium, 
and fluoride leaching than do the SPLP tests, although results for many other constituents are quite 
similar. 
 


6. On page 28, Tetra Tech states:  
 


“In general, approximately 73% of the material tested to date can be defined as inert based on the 
ADEQ draft policy titled “Policy for the Evaluation of Mining Rock Materials for the 
Determination of Inertness” (ADEQ, 1998).  This policy defines inert materials as having a total 
sulfur concentration of less than 0.3% and an NNP greater than 0 or an NPR greater than 3.  
Those materials that are defined as inert by this definition do not require additional testing.  
However, it should be noted that materials defined as inert can have metals concentrations. 
Based on the data available, zinc and arsenic are present in the rocks and may be of concern 
when placed in the waste rock dump.  Metals such as zinc, arsenic, and selenium can be mobile 
at alkaline pH values.” 
 


The reference in the unpublished ADEQ draft policy to what constitutes “inert” material should be 
replaced by the terminology used in guidance published by ADEQ in Appendix B of the Arizona 
Mining Guidance Manual BADCT on the characterization of solution, ore, and waste (ADEQ, 2005).  
Appendix B classifies material as “non-acid generating with a low risk for acid drainage to develop” 
if the ratio of neutralization potential and acid production potential is greater than 3.  Note that the 
ADEQ guidance only briefly addresses the potential to carry metals in solution under alkaline rock 
drainage conditions such as is discussed in Tetra Tech statement from page 28. 


 
7. Humidity cell tests are reported to 20 weeks, which may not be a sufficient duration to determine a 


trend or to develop meaningful estimates of leaching rates for some constituents.  Copper, 
manganese, arsenic, antimony, selenium, and possibly zinc were above detection and/or elevated in 
humidity cells, indicating potential for solute leaching and probable sulfide oxidation.  In comparison 
with Arizona AWQS standards, the leachates measured antimony and selenium in concentrations 
exceeding their respective limits.  Selenium initially exceeded the AWQS of 0.05 mg/L but was 
below detection for the remaining weeks; antimony showed elevated concentrations that exceeded 
the AWQS of 0.06 mg/L throughout the duration of the humidity cell tests.  The on-site column tests 
show a possible early decrease in sulfate concentrations for some columns, which may indicate that 
flushing of the reactive alkalinity has taken place.  It would be useful to see data obtained since the 
date of the June 2007 report. 


 
8. The use of SPLP on tailings and only 10 weeks of humidity cell testing is insufficient to draw 


conclusions concerning the leaching behavior of the tailings.  Additional data and the summary 
reports on test work and analyses completed after June 2007 are essential to complete a meaningful 
review.  These studies may have been completed but were not available for review by SRK. 
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From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; ccolyle@swca.com; dkriegel@fs.fed.us; dsebesta@fs.fed.us;

ecuriel@fs.fed.us; gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; Kent C Ellett;
ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth; mrlefevre@fs.fed.us; sldavis@fs.fed.us;
sshafiqullah@fs.fed.us; temmett@fs.fed.u; Walter Keyes; William B Gillespie; Roger D Congdon; Michael A
Linden; Mark E Schwab; tfurgason@swca.com; Barbara Hoag; Cori" <choag@srk.com

Subject: Fw: SRK review of geochemical test work prepared for Rosemont Copper
Date: 09/24/2009 05:26 PM

Disregard if you are not interested in this.  Otherwise, please let me know of your availability for a
conference call before Sept. 30.  Also, please me know if I haven't forwarded the referenced report to
you, and you would like a copy. 

Thank you. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 09/24/2009 05:22 PM ----- 
"Hoag, Cori" <choag@srk.com>

09/24/2009 04:08 PM

To Tom Furgason <tfurgason@swca.com>, Beverley A Everson
<beverson@fs.fed.us>, Melinda D Roth <mroth@fs.fed.us>

cc Charles Coyle <ccoyle@swca.com>, Dale Ortman PE
<daleortmanpe@live.com>, Melissa Reichard
<mreichard@swca.com>

Subject RE: SRK review of geochemical test work prepared for Rosemont
Copper

All, 
Dr. Rob Bowell is in the U.S. until Sept. 30 and may be available for a few minutes via
telephone to discuss any concerns you have, answer any general geochemistry questions, or
explain something in more detail.  I’d have to organize this in advance as he is on a tight
schedule. 
Regards, Cori   
  
Corolla K Hoag, R.G. 
Principal Geologist 
SRK Consulting (U.S.), Inc. 
3275 W. Ina Rd. Suite 240 
Tucson, AZ 85741 
Work: (520) 544-3688 

Fax: (520) 544-9853 
Mobile: (520) 400-4135 
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From: Tom Furgason [mailto:tfurgason@swca.com] 
Sent: Thursday, September 24, 2009 3:42 PM
To: Beverley A Everson; Melinda D Roth
Cc: Charles Coyle; Dale Ortman PE; Hoag, Cori; Melissa Reichard
Subject: FW: SRK review of geochemical test work prepared for Rosemont Copper 
  
Bev, 
  
Attached is SRK’s review of the Preliminary Trip Report and Phase 1 Sampling and Analysis Plan (Vector, 2006)
and Baseline Geochemical Characterization – Rosemont Copper (main text, Appendix A, and Appendix B) (Tetra
Tech, 2007) submitted by Rosemont.  Would it be possible for the CNF have its review of this document completed
by the end of next week (Oct. 2) so that we may respond to SRK in a timely manner such that they can respond to
any comments from your staff?  Specifically, we need your specialists to comment on SRK’s work in presenting
their professional opinion, not on what additional information, if any, may be required from Rosemont.  At the end
of our comment period we will request SRK to edit their memo or accept it as final. Should there be comments for
SRK to consider, we anticipate their response to take one week.  Then, based on the memo we may elect to pursue
additional input from SRK and/or information from Rosemont.  Feel free to contact Dale or me if you have any
questions.   
  
Tom Furgason 
Program Director 

SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, AZ 85701

(520) 325-9194 ext.  110 
(520) 820-5178 mobile 
(520) 325-2033 fax 
 

From: Hoag, Cori [mailto:choag@srk.com] 
Sent: Thursday, September 24, 2009 11:54 AM
To: Charles Coyle; Tom Furgason
Cc: Dale Ortman PE; Bowell, Rob; Stone, Claudia
Subject: SRK review of geochemical test work prepared for Rosemont Copper 
  
Charles and Tom, 
Please find attached the review by SRK Consulting of two reports prepared by Vector (2006) and Tetra Tech
(2007) on the geochemical test work performed for Rosemont Copper.  Please let me know if you have any

questions. 
  
Regards, Cori 
  
  
Corolla K Hoag, R.G. 
Principal Geologist 
SRK Consulting (U.S.), Inc. 
3275 W. Ina Rd. Suite 240 
Tucson, AZ 85741 
Work: (520) 544-3688 

Fax: (520) 544-9853 
Mobile: (520) 400-4135 



  
  
  
  
  
 



From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Fw: State - Arizona Department of Water Resources
Date: 09/03/2009 05:43 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

<https://rosemonteis.webexone.com/r.asp?a=5&id=153358>
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From: Melinda D Roth
To: Salek Shafiqullah; Walter Keyes; Debby Kriegel; Robert Lefevre
Cc: Melinda D Roth
Subject: Fw: Stormwater evaluation for Scholefield Alternative
Date: 06/03/2010 07:47 AM
Attachments: Scholefield_Wash Avoidance Alternative SW_31March2010.pdf

Please share with others as needed.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 06/03/2010 07:42 AM -----

Brian Lindenlaub
<blindenlaub@westlandresources.com> 

05/26/2010 04:59 PM

To Melinda D Roth
<mroth@fs.fed.us>

cc Melissa Reichard
<mreichard@swca.com>, Dale
Ortman
<daleortmanpe@live.com>, 'Kathy
Arnold'
<karnold@rosemontcopper.com>

Subject Stormwater evaluation for
Scholefield Alternative

Mindee,

 
Attached please find the stormwater evaluation for the revised Scholefield
Alternative.

 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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3031 West Ina Road 


Tucson, AZ 85741 
Tel 520.297.7723  Fax 520.297.7724 


www.tetratech.com 


Technical Memorandum 
Scholefield Tailings/Wash Avoidance Alternative 


Stormwater Assessment 
 


To: Kathy Arnold From: David R. Krizek, P.E. 


Company: Rosemont Copper Company Date: March 31, 2010 


CC: Mike Zeller (Tetra Tech) Doc #: 089/10-320842-5.3 


1.0 Introduction 
This Technical Memorandum presents a Stormwater Assessment of the Scholefield 
Tailings/Wash Avoidance Alternative being considered by the United States Army Corps of 
Engineers (USACE) for the proposed Rosemont Copper Project (Project). This analysis 
quantifies the potential impact of the Scholefield Tailings/Wash Avoidance Alternative on 
downstream stormwater flows and average-annual runoff. 


In order to determine the potential stormwater impact associated with the Scholefield 
Tailings/Wash Avoidance Alternative, predictions were made for the 100-year regulatory flood-
peak [in cubic feet per second (cfs)] and the average-annual runoff (in acre-feet) at a common 
point associated with the affected drainages. The affected drainages on the east side of the 
Santa Rita Mountains converge at the United States Geological Survey (USGS) Gauging 
Station No. 09484580 before storm flows pass beneath State Route 83 (SR 83) in a double-
barrel box culvert. Per information associated with the station, the contributing watershed area 
is calculated to be 14 square miles in size. Figure 1 shows the watershed areas contributing to 
this gauging station. 


2.0 Pre-Mining/Baseline Hydrology 
Figure 1 shows the pre-mining or baseline watershed conditions associated with the Scholefield 
Tailings/Wash Avoidance Alternative. These contributing watershed areas drain to the USGS 
Gauging Station prior to storm flows passing beneath SR 83. The baseline stormwater analysis 
associated with this location is detailed in the Technical Memorandum titled Mine Plan of 
Operations Stormwater Assessment (Tetra Tech, 2010) prepared as part of the alternatives 
analysis for the Project. 
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The baseline assessment for this alternative is assumed to be the same for all the alternatives 
being considered by the Forest Service as part of the Environmental Impact Service (EIS) 
process, including the Mine Plan of Operations (MPO), for storm flows generated on the east 
side of the Santa Rita Mountains. An additional baseline assessment was made for the 
Sycamore Tailings and Barrel Waste Alternative. This is the only alternative being considered 
by the Forest Service with facilities located on the west side of the Santa Rita Mountains. 


Table 1.0 shows the pre-mining results for the 100-year regulatory flood-peak and the average-
annual runoff arriving at USGS Gauging Station No. 09484580, based on the analysis 
performed for the MPO stormwater assessment. These values also apply to the baseline or pre-
mining conditions associated with the Scholefield Tailings/Wash Avoidance Alternative. 


Table 1.0 Scholefield Tailings/Wash Avoidance Baseline Hydrology Results 


Baseline Conditions (DA = 14.0 square miles) 
Point of Concentration Peak Discharge Average-Annual Runoff 
USGS Gauging Station 8072 cfs 1407 acre-feet 


DA = Discharge Area 


3.0 Post-Mining Watershed Conditions 
For the Scholefield Tailings/Wash Avoidance Alternative, it was assumed that the following 
stormwater controls would be applied: 


 Stormwater drainage benches would be placed at every 100 feet of vertical rise on 
the outer slopes of the Dry Stack Tailings Facility. Stormwater would flow off these 
benches to stilling pools/drop-structures, located on the outer slopes of the tailings 
area, to natural ground, or to drainage benches located on the face of the Waste 
Rock Storage Area. Stormwater flow from these drainage benches would drain to the 
USGS Gauging Station. 


 Stormwater drainage benches would be placed at every 100 feet of vertical rise on 
the outer slopes of the Waste Rock Storage Area. Stormwater would flow off these 
benches to stilling pools/drop-structures on the outer slopes of the Waste Rock 
Storage Area, or to natural ground. Stormwater flow from these drainage benches 
would drain to the USGS Gauging Station. Due to the configuration of the Waste 
Rock Storage Area, contouring and the creation of wide benches to pond stormwater 
runoff may not be achievable under this alternative. Additionally, large sediment 
control structures will likely be required between the toe of the Waste Rock Storage 
Area and McCleary Canyon drainage. 


 Decant structures would be installed on top of the Dry Stack Tailings Facility to pass 
stormwater to stilling pools/drop-structures, or to natural ground, for flows in excess 
of the 500-year, 24-hour storm event. Storm flows less than this event would be 
retained on top of the Dry Stack Tailings Facility in large, depressed areas. 
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 Decant structures would be installed on top of the Waste Rock Storage Area to pass 
stormwater to stilling pools/drop-structures, or to natural ground, for flows in excess 
of the 500-year, 24-hour storm event. Storm flows less than this event would be 
retained on top of the Waste Rock Storage Area in large, depressed areas. 


 Construction of a portion of the AMEC Earth & Environment, Inc. (AMEC) diversion 
channel is assumed. This diversion channel would be revised to route stormwater 
runoff around the Plant Site and draining into McCleary Canyon and to the USGS 
Gauging Station. 


 The Pit Diversion, located to the south of the Open Pit, is expected to discharge to 
the upper reach of the Barrel Canyon Basin, eventually draining to the USGS 
Gauging Station. 


Waste rock will be placed over the Heap Leach Facility to achieve closure. Waste rock would be 
placed to achieve a minimum cover thickness over the heap surface and to achieve 3H:1V 
reclamation side slopes. 


As indicated above, creating wide areas and contouring of the benches of the Waste Rock 
Storage Area is likely not possible. Additionally, haul road access to the Dry Stack Tailings 
Facility, and to the Waste Rock Storage Facility, would likely be on the south face of the Waste 
Rock Storage Area. Concurrent reclamation of these access road areas may not be achievable 
until area-wide closure and reclamation. 


4.0 Post-Mining Hydrology 
Figure 2 depicts the estimated post-mining watershed area draining to the USGS Gauging 
Station for the Scholefield Tailings/Wash Avoidance Alternative. The contributing basin shown 
on Figure 2 (about 11.05 square miles) is only applicable to the 100-year regulatory flood and to 
the average-annual runoff, based on the following assumptions: 


 The top of the dry stack tailings is assumed to contain storm runoff from up to the 
500-year, 24-hour storm event. 


 The top of the Waste Rock Storage Area is assumed to contain storm runoff from up 
to the 500-year, 24-hour storm event. 


Table 2.0 shows the anticipated post-mining results for the 100-year regulatory flood-peak and 
for the average-annual runoff arriving at USGS Gauging Station No. 09484580 for the 
Scholefield Tailings/Wash Avoidance Alternative. Attachment 1 provides the backup data for the 
post-mining stormwater assessment. 


Table 2.0 Scholefield Tailings/Wash Avoidance Post-Mining Hydrology Results 


Post-Mining Conditions (DA = 11.05 square miles) 
Point of Concentration Peak Discharge Average-Annual Runoff 
USGS Gauging Station 5731 cfs 1148 acre-feet 
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5.0 Conclusions 
The results of the baseline and post-mining hydrology assessment for the Scholefield 
Tailings/Wash Avoidance Alternative indicate that flood-peaks generated by the 100-year 
regulatory event, and arriving at the USGS Gauging Station, would likely be reduced by 29.0%, 
when compared to pre-mining conditions. Correspondingly, the average-annual runoff would 
likely be reduced by 18.4%, when compared to pre-mining conditions. 


6.0 References 
Krizek, David R., P.E. Tetra Tech (2010). Mine Plan of Operations Stormwater Assessment. 


Technical Memorandum to Kathy Arnold, Rosemont Copper Company. Technical 
Memorandum dated March 05, 2010. 
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Technical Memorandum 
Scholefield Tailings/Wash Avoidance Alternative 


Stormwater Assessment 
 


To: Kathy Arnold From: David R. Krizek, P.E. 


Company: Rosemont Copper Company Date: March 31, 2010 


CC: Mike Zeller (Tetra Tech) Doc #: 089/10-320842-5.3 


1.0 Introduction 
This Technical Memorandum presents a Stormwater Assessment of the Scholefield 
Tailings/Wash Avoidance Alternative being considered by the United States Army Corps of 
Engineers (USACE) for the proposed Rosemont Copper Project (Project). This analysis 
quantifies the potential impact of the Scholefield Tailings/Wash Avoidance Alternative on 
downstream stormwater flows and average-annual runoff. 


In order to determine the potential stormwater impact associated with the Scholefield 
Tailings/Wash Avoidance Alternative, predictions were made for the 100-year regulatory flood-
peak [in cubic feet per second (cfs)] and the average-annual runoff (in acre-feet) at a common 
point associated with the affected drainages. The affected drainages on the east side of the 
Santa Rita Mountains converge at the United States Geological Survey (USGS) Gauging 
Station No. 09484580 before storm flows pass beneath State Route 83 (SR 83) in a double-
barrel box culvert. Per information associated with the station, the contributing watershed area 
is calculated to be 14 square miles in size. Figure 1 shows the watershed areas contributing to 
this gauging station. 


2.0 Pre-Mining/Baseline Hydrology 
Figure 1 shows the pre-mining or baseline watershed conditions associated with the Scholefield 
Tailings/Wash Avoidance Alternative. These contributing watershed areas drain to the USGS 
Gauging Station prior to storm flows passing beneath SR 83. The baseline stormwater analysis 
associated with this location is detailed in the Technical Memorandum titled Mine Plan of 
Operations Stormwater Assessment (Tetra Tech, 2010) prepared as part of the alternatives 
analysis for the Project. 
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The baseline assessment for this alternative is assumed to be the same for all the alternatives 
being considered by the Forest Service as part of the Environmental Impact Service (EIS) 
process, including the Mine Plan of Operations (MPO), for storm flows generated on the east 
side of the Santa Rita Mountains. An additional baseline assessment was made for the 
Sycamore Tailings and Barrel Waste Alternative. This is the only alternative being considered 
by the Forest Service with facilities located on the west side of the Santa Rita Mountains. 


Table 1.0 shows the pre-mining results for the 100-year regulatory flood-peak and the average-
annual runoff arriving at USGS Gauging Station No. 09484580, based on the analysis 
performed for the MPO stormwater assessment. These values also apply to the baseline or pre-
mining conditions associated with the Scholefield Tailings/Wash Avoidance Alternative. 


Table 1.0 Scholefield Tailings/Wash Avoidance Baseline Hydrology Results 


Baseline Conditions (DA = 14.0 square miles) 
Point of Concentration Peak Discharge Average-Annual Runoff 
USGS Gauging Station 8072 cfs 1407 acre-feet 


DA = Discharge Area 


3.0 Post-Mining Watershed Conditions 
For the Scholefield Tailings/Wash Avoidance Alternative, it was assumed that the following 
stormwater controls would be applied: 


 Stormwater drainage benches would be placed at every 100 feet of vertical rise on 
the outer slopes of the Dry Stack Tailings Facility. Stormwater would flow off these 
benches to stilling pools/drop-structures, located on the outer slopes of the tailings 
area, to natural ground, or to drainage benches located on the face of the Waste 
Rock Storage Area. Stormwater flow from these drainage benches would drain to the 
USGS Gauging Station. 


 Stormwater drainage benches would be placed at every 100 feet of vertical rise on 
the outer slopes of the Waste Rock Storage Area. Stormwater would flow off these 
benches to stilling pools/drop-structures on the outer slopes of the Waste Rock 
Storage Area, or to natural ground. Stormwater flow from these drainage benches 
would drain to the USGS Gauging Station. Due to the configuration of the Waste 
Rock Storage Area, contouring and the creation of wide benches to pond stormwater 
runoff may not be achievable under this alternative. Additionally, large sediment 
control structures will likely be required between the toe of the Waste Rock Storage 
Area and McCleary Canyon drainage. 


 Decant structures would be installed on top of the Dry Stack Tailings Facility to pass 
stormwater to stilling pools/drop-structures, or to natural ground, for flows in excess 
of the 500-year, 24-hour storm event. Storm flows less than this event would be 
retained on top of the Dry Stack Tailings Facility in large, depressed areas. 
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 Decant structures would be installed on top of the Waste Rock Storage Area to pass 
stormwater to stilling pools/drop-structures, or to natural ground, for flows in excess 
of the 500-year, 24-hour storm event. Storm flows less than this event would be 
retained on top of the Waste Rock Storage Area in large, depressed areas. 


 Construction of a portion of the AMEC Earth & Environment, Inc. (AMEC) diversion 
channel is assumed. This diversion channel would be revised to route stormwater 
runoff around the Plant Site and draining into McCleary Canyon and to the USGS 
Gauging Station. 


 The Pit Diversion, located to the south of the Open Pit, is expected to discharge to 
the upper reach of the Barrel Canyon Basin, eventually draining to the USGS 
Gauging Station. 


Waste rock will be placed over the Heap Leach Facility to achieve closure. Waste rock would be 
placed to achieve a minimum cover thickness over the heap surface and to achieve 3H:1V 
reclamation side slopes. 


As indicated above, creating wide areas and contouring of the benches of the Waste Rock 
Storage Area is likely not possible. Additionally, haul road access to the Dry Stack Tailings 
Facility, and to the Waste Rock Storage Facility, would likely be on the south face of the Waste 
Rock Storage Area. Concurrent reclamation of these access road areas may not be achievable 
until area-wide closure and reclamation. 


4.0 Post-Mining Hydrology 
Figure 2 depicts the estimated post-mining watershed area draining to the USGS Gauging 
Station for the Scholefield Tailings/Wash Avoidance Alternative. The contributing basin shown 
on Figure 2 (about 11.05 square miles) is only applicable to the 100-year regulatory flood and to 
the average-annual runoff, based on the following assumptions: 


 The top of the dry stack tailings is assumed to contain storm runoff from up to the 
500-year, 24-hour storm event. 


 The top of the Waste Rock Storage Area is assumed to contain storm runoff from up 
to the 500-year, 24-hour storm event. 


Table 2.0 shows the anticipated post-mining results for the 100-year regulatory flood-peak and 
for the average-annual runoff arriving at USGS Gauging Station No. 09484580 for the 
Scholefield Tailings/Wash Avoidance Alternative. Attachment 1 provides the backup data for the 
post-mining stormwater assessment. 


Table 2.0 Scholefield Tailings/Wash Avoidance Post-Mining Hydrology Results 


Post-Mining Conditions (DA = 11.05 square miles) 
Point of Concentration Peak Discharge Average-Annual Runoff 
USGS Gauging Station 5731 cfs 1148 acre-feet 


 







 


4 


5.0 Conclusions 
The results of the baseline and post-mining hydrology assessment for the Scholefield 
Tailings/Wash Avoidance Alternative indicate that flood-peaks generated by the 100-year 
regulatory event, and arriving at the USGS Gauging Station, would likely be reduced by 29.0%, 
when compared to pre-mining conditions. Correspondingly, the average-annual runoff would 
likely be reduced by 18.4%, when compared to pre-mining conditions. 


6.0 References 
Krizek, David R., P.E. Tetra Tech (2010). Mine Plan of Operations Stormwater Assessment. 


Technical Memorandum to Kathy Arnold, Rosemont Copper Company. Technical 
Memorandum dated March 05, 2010. 
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From: Beverley A Everson
To: Salek Shafiqullah; Walter Keyes
Subject: Fw: Supplemental Mitigation (Coop Agencies)
Date: 01/06/2010 04:50 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 01/06/2010 04:50 PM -----

Tom Furgason
<tfurgason@swca.com> 
Sent by: rosemonteis
<notify@weboffice.com>

12/23/2009 02:29 PM

To Beverley Everson <beverson@fs.fed.us>

cc Melissa Reichard <mreichard@swca.com>, Tom
Furgason <tfurgason@swca.com>

Subject Supplemental Mitigation (Coop Agencies)

Bev,

 

Here's the supplemental mitigation table: <https://rosemonteis.webexone.com/r.asp?
a=5&id=161636> .

 

Tom

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
https://rosemonteis.webexone.com/r.asp?a=5&id=161636
https://rosemonteis.webexone.com/r.asp?a=5&id=161636


From: Robert Lefevre
To: Salek Shafiqullah
Subject: Fw: surfacewater.pdf
Date: 07/07/2009 01:20 PM
Attachments: surfacewater.pdf

Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373
----- Forwarded by Robert Lefevre/R3/USDAFS on 07/07/2009 12:50 PM -----

"Rion Bowers"
<rbowers@swca.com> 

07/07/2009 11:34 AM

To <rlefevre@fs.fed.us>

cc

Subject surfacewater.pdf

mailto:CN=Robert Lefevre/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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From: Melinda D Roth
To:
Cc: Teresa Ann Ciapusci; Reta Laford; Beverley A Everson
Bcc: Salek Shafiqullah
Subject: Fw: SWCA - Introduction to NEPA webinar recording links
Date: 08/20/2009 12:35 PM

see below for links to recorded NEPA training session...

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 08/20/2009 12:31 PM -----

"Aura Poulsen"
<APoulsen@swca.com> 

08/18/2009 05:03 PM

To "Training" <Training@swca.com>

cc

Subject SWCA - Introduction to NEPA webinar recording links

Good afternoon,

 
Thank for you attending SWCA’s Introduction to NEPA webinar on July 29-30, 2009.  Information to
access the archived webinar is provided below. If you have further questions or are interested in a
future training course, please don’t hesitate to contact me directly or email training@swca.com. 

 
Best regards,

 
Aura Poulsen
Training Manager
SWCA Environmental Consultants
3033 N. Central Avenue, Suite 145
Phoenix, AZ 85012
P 602.274.3831 x 1147
F 602.274.3958
http://www.swca.com/
Sound Science. Creative Solutions.®

 

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:training@swca.com
http://www.swca.com/


P Please consider the environment before printing this email. 

 

 
This training course will be available online until October 30, 2009.

 
https://cc.readytalk.com/play?id=478383 - Day 1
https://cc.readytalk.com/play?id=f8n72v - Day 2

 
For additional instructions on playback, click here:

 
https://core.readytalk.com/help/ArchivePlaybackInfo.html

 
Note: Recording playback requires Flash. If you do not have Flash installed, you will be prompted
to install it before playback begins.

 

 

 

https://cc.readytalk.com/play?id=478383
https://cc.readytalk.com/play?id=f8n72v
https://core.readytalk.com/help/ArchivePlaybackInfo.html


From: Beverley A Everson
To: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie; Reta Laford

Subject: Fw: Tech Report Tracking database link
Date: 03/22/2010 04:07 PM

All - 

Here's the link to the tech report tracking sheet for Rosemont in WebEx (scroll down).  Note that it has
been updated, and contains some new report titles.  Please review the list and let me know of
any technical reports you think are necessary for the project but are not on the list.
 This input is due by COB on March 31. 

Please use this tracking sheet to document that you've completed report reviews and add your
comments (or, if comments are written in a separate memo or other document,  note the name of that
document and where it can be found).  Your documentation and the reviews are due by
COB on April 7.  Most of you have already reviewed the bulk of the documents in your resource
area(s), and so the April 7 deadline should be attainable, but if not, please see or call me and we'll
negotiate. 

Also note that there are additional tech reports from Rosemont expected this week.  New review
deadlines will be assigned once the reports are recieved. 

Thank you, 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

<https://rosemonteis.webexone.com/r.asp?a=1760737&vid=55823>

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:aelek@fs.fed.us
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:dkriegel@fs.fed.us
mailto:ecuriel@fs.fed.us
mailto:gmckay@fs.fed.us
mailto:kbrown03@fs.fed.us
mailto:kellett@fs.fed.us
mailto:ljones02@fs.fed.us
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:rlefevre@fs.fed.us
mailto:sldavis@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:temmett@fs.fed.us
mailto:tfurgason@swca.com
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
https://rosemonteis.webexone.com/r.asp?a=1760737&vid=55823


From: Beverley A Everson
To: mreichard@swca.com; tfurgason@swca.com; Salek Shafiqullah
Subject: Fw: Technical scopes of work
Date: 08/26/2009 01:08 PM
Attachments: attachment 10 SOWs.pdf

Mel, can you please tell me if the attached document is in the record?  Thanks.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 08/26/2009 01:07 PM -----

Salek
Shafiqullah/R3/USDAFS

08/26/2009 10:02 AM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc

Subject Re: Fw: Technical scopes of work

Hello Bev,
Yes, I think that is the document.  I am not sure if it is missing, I just couldn't find
it.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

08/24/2009 06:02 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: Technical scopes of work

Sal, is this what you think is missing from the project record?

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:mreichard@swca.com
mailto:tfurgason@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/072575990061BACB/0/CFD3E799CFBC57380725766600560C24



Attachment 10:  Draft scopes of work to determine environmental impacts  







Green Valley-Sahuarita Area Hydrogeological and Solute Transport Studies   
Scope of Work 
 
 
The US Forest Service should evaluate the direct, indirect and cumulative impacts of the 
proposed Rosemont Copper Project on existing wells, water levels, subsidence and water quality 
in the Upper Santa  Cruz Basin in the Sahuarita/Green Valley, Arizona area, as required by the 
National Environmental Policy Act.  (The attached figure summarizes some of the project 
features).  Such studies should be funded by the Forest Service and/or Rosemont.  Rosemont’s 
consultants should not perform the study.  Instead, an independent consultant should be found 
and contracted by Town of Sahuarita or some other entity. The U. S. Geological Survey or 
University of Arizona Hydrology Department would be suitable.  If a private consultant is selected, 
then a panel of qualified hydrogeologists, selected by the citizen panel to be convened by the 
Forest Service, should review proposals to select the consultant for the Forest Service.  The 
same panel would review the conduct of the studies.  
 
 
Task 1:  Scenario Planning 
 
The study area should encompass a range of potential Rosemont well field(s), the Sierrita sulfate 
plume, a range of potential CAP and effluent recharge sites, the Mission Mine, FICO pumping, 
and the likely drawdown impact area at 20- ,50- 100-years and steady-state.    
 
A series of without-project scenarios should be developed and discussed to take into account 
reasonably foreseeable regional recharge (including tribal recharge), changes in the adjacent 
existing mine pumping rates, municipal demands, and CAP utilization options for non-Rosemont 
uses.  A base case depicting future water use would be established without Rosemont pumping 
or CAP pipelines.   
 
A range of with-project scenarios should also be developed.  At least one of these should include 
all of the foreseeable indirect project features.  A range of Rosemont CAP utilization options 
should be discussed, quantified and mapped, including recharge in the Community Water Service 
area and at pecan groves, as well as the direct use of CAP by the mine.  With-project effects 
should be superimposed over the without-project scenarios. Pumping with different well-field 
configurations and locations should be studied, along with a scenario that extends the pumping 
beyond the stated 20-year life of the mine, to 50 and 100 years.  The range of with-project 
pumping rates should encompass the possibility that water recovery at the mine site is no better 
than average for the region. 
 
A Technical Memorandum summarizing this task and proposed scenarios should be released for 
public review and comment for a period of at least 30 days prior to completion of the proposed 
impact analysis. 
 
Task 2:   Existing Conditions and Proposed Impact Analysis 
 
Existing hydrogeological and geochemical information should be reviewed and summarized, 
including isotopic data, geophysical models, drill logs, and water quality data. Location, direction 
and rates of movement of known contaminant plumes should be discussed.  Land uses should be 
identified. 
  
Previous and ongoing modeling in the area should be reviewed and discussed.  The ADWR- 
TAMA and Sierrita Mine contaminant plume models should be reviewed to see how they could be 
adapted to the study area.  
 
A well inventory map for the entire study area should be prepared.  Prepare a more detailed 
inventory of existing wells within at least a three-mile radius of the proposed Rosemont well fields, 
identifying registration number, location, well type, use, status, owner, and construction. 
Construction, location and condition of existing wells within this area should be field-verified and 


 







Green Valley-Sahuarita Area Hydrogeological and Solute Transport Studies   
Scope of Work 
 
evaluated for use as monitor wells for pump tests, water level and/or groundwater quality 
monitoring sites.  Owner refusals of inspection should also be noted. 
 
A detailed, current water-level contour map should be prepared to serve as a basis for steady-
state calibration. Describe different directions of flow that may exist around existing recharge and 
pumping centers, and any evidence for multiple aquifers.  Inferences of directions and rates of 
flow from contaminant plumes should be discussed as well. 
 
Analyses should use numerical modeling methods to identify drawdown contours for without-
project and with-project conditions, and alterations to contaminant plume directions of flow and 
water quality.  Model selection should be justified. A public domain model should be utilized so 
independent review is accessible. The ADWR-TAMA model may be a starting point to modify for 
the local region since it has been previously calibrated and sensitivity tests have been run. 
Modifications to the ADWR-TAMA model should include any improvements since inception and 
additional aquifer test data recently obtained from Rosemont well field testing and other 
developments in the area.  
 
Scenarios and time intervals to be used should be explicitly described in this report.  The effects 
of the pumping should be modeled for at least another 50 years after use of the mineral extraction 
wells ceases.  Steady-state and transient condition modeling should be discussed conceptually. 
 
Previous aquifer tests and well construction methods should be included with documentation. 
Recent aquifer tests submitted to ADWR for Assured Water Supply and recharge studies  in the 
area should be added, including pump depths, pumping rates, recharge and drawdown rates and 
amounts, aquifer parameters, observation monitor well locations and drawdown rates, etc.  Well 
design and data generated during construction of any new wells by Rosemont should be 
provided, including screened intervals and all geologic and geophysical logs and their 
interpretations regarding stratigraphic units and hydraulic parameters.  If 72-hour tests were not 
performed previously at the proposed Rosemont Mine water supply well field with monitoring of 
observation wells, this study should include them and the results. 
 
Describe geologic formations, aquifer, recharge sources, and locations of evapotranspiration. A 
conceptual model of the aquifer’s inputs, outputs and boundary conditions should be based on 
known data.  Variations in aquifer conditions based on the existing literature review should be 
noted and mapped. The parameters of transmissivity and storage coefficient for each model layer 
to be used in the analysis should be discussed in detail, and referenced appropriately.  Boundary 
and layer selection should be justified.  Proposed values and range of uncertainty for underflow, 
river-bed recharge, mountain front recharge and artificial recharge should be discussed.  Cell size 
selection should be identified. Proposed sites used to monitor transient simulations should be 
chosen based on their relevance to impact analysis. Proposed sensitivity analyses should be 
described. 


The summary report for this task should be released for public review for at least 30 days prior to 
running the model. 


Task 3. Aquifer Model Results and Discussion 


Present and discuss results of the numerical aquifer model with text, tables and graphics. 
Graphics should include grid and boundary conditions for each layer,   Tabularize the relationship 
between initial horizontal (and vertical) conductivity and formations.  The effects of the pumping 
should be modeled for at least another 50 years after use of the mineral extraction wells ceases.  
Steady-state condition model results should be described, including the relationship between 
observed and computed groundwater levels at specific locations, and any adjustments to 
hydraulic parameters. Transient condition modeling should take into the account the time period 


 







Green Valley-Sahuarita Area Hydrogeological and Solute Transport Studies   
Scope of Work 
 
needed to steady state and what water levels and fluxes would be at steady state.  Sensitivity 
analyses should be described in text and graphics. 
 
Map drawdown for each model layer by year.  Deliverables should include a depiction of the 
areas exceeding a 4 foot per year rate of decline.  Also needed is a map of areas affected by the 
5-year, 10 foot drawdown around wells which are a direct or indirect consequence of the project.  
Graphically depict the water level in wells chosen for a representation of impacts.  A discussion of 
wells potentially affected should mention the amount of drawdown that will occur as a result of the 
Rosemont pumping and the current water level decline based on the existing pumping in the area 
and future expected other additional pumping in the area.  
 
Based on drawdowns, identify wells that are likely to go dry during without-project and with-
project scenarios.  Based on drawdowns and known geology, identify likely rates and locations of  
differential subsidence.  Discuss and recommend mitigation options. 
 
Final selection of the link with a solute transport study should be determined. 
 
A summary report will describe the modeling of the scenarios described in Task 1 with the input 
parameters and model inputs and configuration described in Task 2. The above text, graphics, 
figures and tables will be presented in the report. 
 
 
Task 4.  Geochemical/Solute Transport Model Impacts 
 
Rosemont Copper’s recharge and pumping activities have the potential to alter the 
concentrations, direction and/or velocity of flow of existing contaminant plumes in the Green 
Valley-Sahuarita area.  The extent to which these may affect impact public and private supply 
wells, should be determined.  Geochemical impacts may also result from recharging CAP water.   
 
Once Rosemont’s recharge and pumping locations are reasonably certain, nearby wells should 
be identified and the chemical composition of groundwater likely to be affected should be 
discussed.  The range of past water quality data should be discussed for each well.  If few data 
are available for the well, then the well should be sampled and reported in order to develop 
baseline data.    Isotopic samples (O, H, S) should be obtained and data should also be reported. 
 
Chemical composition in the aquifer should be modeled with- and without-project and projected 
over time.  Model inputs should reflect variations in aquifer characteristics noted earlier, for a 
study area large enough to reduce the influence of boundary conditions on the areas of the 
plumes.  Initial aquifer parameters should be specified, including initial conditions assumed.  The 
model should be calibrated for any changes in the study area boundary.  A sensitivity analysis 
should be performed. 
 
Water quality monitoring wells should be selected, including wells which should not be affected 
unless the assumed direction or magnitude of flow varies beyond what is reasonably anticipated.  
Recommendations for monitored constituents should be developed.  Triggers for re-analyzing the 
model should be established. 
 
 
 
 


 


 


 







Rosemont Mine Hydrologic, Hydraulic, and Geomorphic Study 
 


Scope of Work 
 
Study Purpose 
 
The purpose of the Rosemont Mine Hydrologic, Hydraulic, and Geomorphic Study (Study) is to 
provide a comprehensive analysis of the hydrology, surface water hydraulics, sediment transport 
and channel stability found within the Davidson Canyon watershed.  The study will provide a 
solid understanding of existing conditions and probable changes to the watershed if the 
Rosemont mining operations occurred as planned.  Mining has been known to significantly 
disrupt surface and groundwater movement and the habitat dependent on the stability of those 
systems. Analyzing the existing conditions will establish the baseline for comparison of probable 
changes to the watershed, over time, with the mine’s proposed land use alterations.  This study is 
necessary to ensure continued public safety and habitat protection and provide information for 
the Environmental Impact Statement.  The analysis can also help to identify appropriate 
mitigation measures needed to protect the natural resources and public and private infrastructure 
downstream should the proposed mining operations occur. 
 
Study Description 
 
This scope of work is for professional engineering services necessary for the identification of 
existing hydrologic, hydraulic and geomorphic conditions in the area;  identification and 
quantification of changes to the hydrology, hydraulics and geomorphology within the watershed 
as a result of the mining operations;  identification and quantification of changes to the 
hydrology, hydraulics and geomorphology within the watershed as a result of  proposed action 
undertaken for mine closure; and identification and quantification of changes to the hydrology, 
hydraulics and geomorphology within the watershed which would be anticipated  several 
decades after the mine is closed and maintenance ceases on the remaining infrastructure.   
 
Location 
  
The Study area should, at a minimum, include all of the Davidson Canyon Watershed (including 
tributaries) to its confluence with Cienega Creek.  If however, any of the computer models used 
in the analysis reflect continued change between existing and proposed conditions at this 
confluence, then the analysis should extend further downstream to a logical conclusion.  
 
Study Categories and Tasks 
 
The Study has a number of tasks to be performed in several categories, including: 
 
I  Hydrology 


I a.  Existing Conditions Hydrologic Analysis  This task is to identify the various discharge 
values expected at strategic concentration points within the study area given current 
vegetation, soils, topographic relief, and adjusted for various spatial and temporal rainfall 
events. At a minimum, guidelines for establishment of concentration points should be where 
two washes converge and the smaller of the drainage areas equals or exceeds 20 acres. 







Rosemont Mine Hydrologic, Hydraulic, and Geomorphic Study 
 


Utilization of the US Army Corps of Engineers (USACE), HEC-HMS computer model with 
precipitation sources from the National Oceanic and Atmospheric Administration XIV upper 
90% confidence interval to establish rainfall distribution patterns would be encouraged.  
Hydrologic modeling from seasonal rainfall events, to establish existing soil moisture 
conditions in the local vadose zone, through to the Probable Maximum Flood (PMF) to 
analyze catastrophic flood and erosion hazards would be expected.   This would include, at a 
minimum, assessment of the four individual seasonal rains as well as the 1-year 1-hour 
storm, 2-year 1-hour storm, 5-year 1- and 3-hour storms, 10-year 1- and 3-hour storms, 25-
year 1-, 6-, and 24 hour storms, 50-year 1-, 6-, and 24 hour storms, 100-year 1-, 6-, and 24 
hour storms, 500-year 1-, 6-, 24-, and 72-hour storms, and the PMF.  Durations of six hours 
or less are to assume an SCS Type II distribution, while durations greater than six hours 
should assume an SCS Type 1 distribution storm.  Methods shall otherwise follow Pima 
County Regional Flood Control District Draft Technical Policy 018. 
 
I b. 20-years With Project Hydrology, Hydrologic Change Attributable to Mining Utilizing 
the hydrologic computer model developed in Task Ia (presumably HEC-HMS), the 
consultant will simulate the hydrologic changes in the watershed that would be expected if 
the mine is in full operation, 20 years after opening.  Model runs will include the return 
periods cited above and will require the same deliverables.  Compare the results from this run 
to the base line model established in Task Ia and document the changes.  Potential hydrologic 
changes that will be documented include but are not limited to changes in watershed area, 
changes in soil conditions, changes in vegetative cover, increased amount of impervious 
surfaces, flow path changes, changes to attenuation of flow resulting from retention and 
detention within the mine project site, and changes in flow duration and magnitude of 
perennial and intermittent watercourse reaches in the study area due to alteration of 
subsurface flows.   
 
I c. 10-years post project Hydrology  Utilizing the same hydrologic computer model 
(presumably HEC-HMS) with all of the flow events referenced in Task Ia, simulate the 
hydrologic changes that would be expected once the proposed mine is closed but is still 
maintained; ten years after closing.  Document all changes. 
 
I d. 100-years post project Hydrology  Utilizing the same hydrologic computer model 
(presumably HEC-HMS) with all of the flow events referenced in Task Ia, simulate the 
hydrologic changes that would be expected once the proposed mine is closed and there is no 
maintenance occurring; 100 years after closing.  Document all changes. 
 


II  Soil Moisture 
II a.  Existing Conditions Continuous Simulation of Soil Moisture and Evapotranspiration 
(ET) Continuous simulation modeling of the changes in soil moisture and ET should be 
undertaken using the HEC-HMS computer model to the existing conditions soil moisture and 
variability. Use daily soil moisture accounting using the 105 years of daily rainfall at 
University of Arizona to determine impact to soil moisture in riparian areas across the range 
of observed rainfall. Because the mine will be at a higher elevation than the University of 
Arizona, daily rainfall should be increased to account for the orographic effects noted in 
NOAA 14. The simulation should document all changes in soil moisture using the 105 years 
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of observed rainfall data to identify periods where soil moisture drops below the Permanent 
Wilting Point of riparian vegetation indicating the risk of loss of riparian vegetation and 
habitat.   
 
II b.  20-years With Project Soil Moisture and Evapotranspiration   Utilizing the same model 
(HEC-HMS) developed above, simulate the soil moisture conditions that would be expected 
if the mine is in full operations 20 years after opening. Potential hydrologic changes that will 
be documented include but are not limited to changes in watershed area, changes in soil 
conditions, changes in vegetative cover, increased amount of impervious surfaces, flow path 
changes, retention and detention within the mine, and changes in baseflows of perennial and 
semi perennial watercourses due to alterations of subsurface flows.  The analysis should 
compare results with the existing conditions simulation (Task IIa) to determine if periods of 
soil moisture below the Permanent Wilting Point become more frequent or extended, which 
will indicate an increased risk of loss of riparian vegetation and habitat.  
 
II c.  10-years Post Project Soil Moisture and Evapotranspiration   Utilizing the same model 
(HEC-HMS) developed above, simulate the soil moisture conditions that would be expected 
once the proposed mine is closed but is still maintained.  Document all changes and potential 
impacts to riparian vegetation and habitat. 
 
II d.  100-years Post Project Soil Moisture and Evapotranspiration   Utilizing the same model 
(HEC-HMS) developed above, simulate the soil moisture conditions that would be expected 
once the proposed mine is closed and there is no maintenance occurring; say 100 years after 
closing.  Document all changes and potential impacts to riparian vegetation and habitat. 
 


III  Hydraulics 
III a.  Existing Conditions Hydraulic Analysis  This task will identify the flow depths, 
velocities and floodplain delineations for various flow regimes expected along the 
downstream watercourse reaches. The various flow regimes discharges would be established 
from existing conditions hydrology as discussed in Task Ia.  Utilization of the USACE HEC-
RAS computer model with locally acceptable parameters on model variables such as 
roughness and expansion contraction for all of the rainfall events from seasonal to the PMF 
would be encouraged.  The hydraulic analysis shall determine the footprint of the inundated 
area for each of the rainfall events described in Task Ia.  Methods shall otherwise follow 
RFCD Draft Tech Policy 019. 
 
III b.  20-years With Project Hydraulics Utilizing the same hydraulic computer model 
(presumably HEC-RAS) for all of the flow events referenced in Task IIIa simulate the 
hydraulic changes that would be expected if the mine is in full operations, 20 years after 
opening.  Compare the results from this run to the base line model established in Task IIIa 
and document the changes. Of particular importance is documenting the change in the 
frequency of overbank flows and velocity of channel flows.   
 
III c.  10-years Post Project Hydraulics Utilizing the same hydraulic computer model 
(presumably HEC-RAS) for all of the flow events referenced in Task IIIa simulate the 
hydraulic changes that would be expected once the proposed mine is closed but is still 
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maintained; ten years after closing.  Document all changes. Of particular importance is 
documenting the change in the frequency of overbank flows and velocity of channel flows.   
 
III d.  100-years Post Project Hydraulics Utilizing the same hydraulic computer model 
(presumably HEC-RAS) for all of the flow events referenced in Task IIIa simulate the 
hydraulic changes that would be expected once the proposed mine is closed and there is no 
maintenance occurring; say 100 years after closing.  Document all changes. Of particular 
importance is documenting the change in the frequency of overbank flows and velocity of 
channel flows.   
 
III e.  Catastrophic Event  Under a “Worst Condition Scenario” (tailing dams at there tallest 
height, watershed under saturated condition and all reservoirs full) simulate dam breaks 
utilizing the USACE Dam Break (or compatible) computer model.  Document the impacts.    


 
IV  Geomorphology: Degradation/Aggradation 


IV a.  Existing Conditions Geomorphic Analysis  Existing Conditions Geomorphic Analysis 
is to establish a base line that simulates long term channel bed elevation changes 
(degradation/ aggradation) and lateral channel bank stability along Davidson Canyon Wash 
and appropriate tributaries under a without mine scenario.  The existing conditions shall 
determine the channel-maintaining sediment flux of bed-load and suspended load.  The 
assessment should be based on existing soils and surficial geologic mapping, interpretation of 
recent and historical aerial photographs and field investigations and modeled utilizing the 
USACE HEC-6 (or compatible) computer program.     
 
IV b.  20-years With Project Geomorphology  Utilizing the same geomorphic computer 
model (presumably HEC-6) developed in Task Three, simulate the geomorphic changes that 
would be expected if the mine is in full operations, 20 years after opening.  Compare the 
results from this run to the base line model established in Task IVa and document the 
changes.  Changes in degradation/aggradation and changes in timing and nature of the 
sediment fluxes of bed load and suspended shall be specifically addressed.  
 
IV c.  10-years Post Project Geomorphology  utilizing the same geomorphic computer model 
(presumably HEC-6) developed in Task Three, simulate the geomorphic changes that would 
be expected once the proposed mine is closed but is still maintained; ten years after closing.  
Document all changes. Changes in degradation/aggradation and changes in timing and nature 
of the sediment fluxes of bed load and suspended shall be specifically addressed.  
 
IVd.  100-years Post Project Geomorphology  Utilizing the same geomorphic computer 
model (presumably HEC-6) developed in Task IVa, simulate the geomorphic changes that 
would be expected once the proposed mine is closed and there is no maintenance occurring; 
say 100 years after closing.  Document all changes. Changes in degradation/aggradation and 
changes in timing and nature of the sediment fluxes of bed load and suspended shall be 
specifically addressed.  


 
 
Results and Deliverables 
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Based upon the above hydrologic, hydraulic, geomorphologic, and soil moisture analysis, access 
all adverse impacts anticipated as a result of the proposed mining operation and recommend 
measure to mitigate these impacts.  Note the with-project effects to on-site, adjacent, and 
downstream features or improvements including roads, culverts, habitat conditions, wildlife 
corridors, and/or any other public or private noteworthy features. 
 
Document procedures, justify parameters, explain any discrepancies, and summarize results.  
 
Electronic Data specifications should meet the Forest Service standards and needs for data use 
and possible follow-up modeling. Recommendations could include: 
 


• Final deliverables of the hydrologic data shall include digital line point and polygon 
features in ArcView shape file format.   


• Line files shall be for the stream length segments.  Attributes are to include stream length 
identification number from the HEC model, length, elevation change, slope, routing 
method used (if applicable) and comment field (if applicable). 


• Point files shall be for the discharge concentration points.  Attributes are to include 100-
year and 500-year discharge values, time to peak, location description and comment field if 
necessary.   


• Polygon files are to be for the watershed and sub-basin boundaries.  Attributes are to 
include drainage area, hydrologic basin factors and comment field if necessary. 
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Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 08/24/2009 06:02 PM -----

"Julia Fonseca"
<Julia.Fonseca@rfcd.pima.gov> 

11/05/2008 03:27 PM

To "Beverley A Everson"
<beverson@fs.fed.us>,
sshafiqullah@fs.fed.us

cc "Jennifer Becker"
<Jennifer.Becker@rfcd.pima.gov>

Subject Technical scopes of work

Hi, Jennifer Becker mentioned that you may not have realized that we
included detailed  scopes of work for additional technical studies that
we requested as part of the County's scoping comments. These were
prepared by Pima County and transmitted to the Forest Service in July as
part of the NEPA scoping process.  Of course, I know this is a small
part of the thousands of comments the Forest Service received.

I attach the technical study scopes of work here for your convenience.
There were two, one to address some of the groundwater impacts of the
proposed water developments in the Tucson Basin, and another for the
surface water impacts in the Davidson watershed.  Had you seen these
previously?  

Julia Fonseca, Environmental Planning Manager
Pima County Office of Conservation Science
3500 W. River Road
Tucson, AZ 85741
877-6000
FAX 877-6006
Julia.Fonseca@rfcd.pima.gov

http://www.pima.gov/cmo/sdcp/
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Green Valley-Sahuarita Area Hydrogeological and Solute Transport Studies   
Scope of Work 
 
 
The US Forest Service should evaluate the direct, indirect and cumulative impacts of the 
proposed Rosemont Copper Project on existing wells, water levels, subsidence and water quality 
in the Upper Santa  Cruz Basin in the Sahuarita/Green Valley, Arizona area, as required by the 
National Environmental Policy Act.  (The attached figure summarizes some of the project 
features).  Such studies should be funded by the Forest Service and/or Rosemont.  Rosemont’s 
consultants should not perform the study.  Instead, an independent consultant should be found 
and contracted by Town of Sahuarita or some other entity. The U. S. Geological Survey or 
University of Arizona Hydrology Department would be suitable.  If a private consultant is selected, 
then a panel of qualified hydrogeologists, selected by the citizen panel to be convened by the 
Forest Service, should review proposals to select the consultant for the Forest Service.  The 
same panel would review the conduct of the studies.  
 
 
Task 1:  Scenario Planning 
 
The study area should encompass a range of potential Rosemont well field(s), the Sierrita sulfate 
plume, a range of potential CAP and effluent recharge sites, the Mission Mine, FICO pumping, 
and the likely drawdown impact area at 20- ,50- 100-years and steady-state.    
 
A series of without-project scenarios should be developed and discussed to take into account 
reasonably foreseeable regional recharge (including tribal recharge), changes in the adjacent 
existing mine pumping rates, municipal demands, and CAP utilization options for non-Rosemont 
uses.  A base case depicting future water use would be established without Rosemont pumping 
or CAP pipelines.   
 
A range of with-project scenarios should also be developed.  At least one of these should include 
all of the foreseeable indirect project features.  A range of Rosemont CAP utilization options 
should be discussed, quantified and mapped, including recharge in the Community Water Service 
area and at pecan groves, as well as the direct use of CAP by the mine.  With-project effects 
should be superimposed over the without-project scenarios. Pumping with different well-field 
configurations and locations should be studied, along with a scenario that extends the pumping 
beyond the stated 20-year life of the mine, to 50 and 100 years.  The range of with-project 
pumping rates should encompass the possibility that water recovery at the mine site is no better 
than average for the region. 
 
A Technical Memorandum summarizing this task and proposed scenarios should be released for 
public review and comment for a period of at least 30 days prior to completion of the proposed 
impact analysis. 
 
Task 2:   Existing Conditions and Proposed Impact Analysis 
 
Existing hydrogeological and geochemical information should be reviewed and summarized, 
including isotopic data, geophysical models, drill logs, and water quality data. Location, direction 
and rates of movement of known contaminant plumes should be discussed.  Land uses should be 
identified. 
  
Previous and ongoing modeling in the area should be reviewed and discussed.  The ADWR- 
TAMA and Sierrita Mine contaminant plume models should be reviewed to see how they could be 
adapted to the study area.  
 
A well inventory map for the entire study area should be prepared.  Prepare a more detailed 
inventory of existing wells within at least a three-mile radius of the proposed Rosemont well fields, 
identifying registration number, location, well type, use, status, owner, and construction. 
Construction, location and condition of existing wells within this area should be field-verified and 
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Scope of Work 
 
evaluated for use as monitor wells for pump tests, water level and/or groundwater quality 
monitoring sites.  Owner refusals of inspection should also be noted. 
 
A detailed, current water-level contour map should be prepared to serve as a basis for steady-
state calibration. Describe different directions of flow that may exist around existing recharge and 
pumping centers, and any evidence for multiple aquifers.  Inferences of directions and rates of 
flow from contaminant plumes should be discussed as well. 
 
Analyses should use numerical modeling methods to identify drawdown contours for without-
project and with-project conditions, and alterations to contaminant plume directions of flow and 
water quality.  Model selection should be justified. A public domain model should be utilized so 
independent review is accessible. The ADWR-TAMA model may be a starting point to modify for 
the local region since it has been previously calibrated and sensitivity tests have been run. 
Modifications to the ADWR-TAMA model should include any improvements since inception and 
additional aquifer test data recently obtained from Rosemont well field testing and other 
developments in the area.  
 
Scenarios and time intervals to be used should be explicitly described in this report.  The effects 
of the pumping should be modeled for at least another 50 years after use of the mineral extraction 
wells ceases.  Steady-state and transient condition modeling should be discussed conceptually. 
 
Previous aquifer tests and well construction methods should be included with documentation. 
Recent aquifer tests submitted to ADWR for Assured Water Supply and recharge studies  in the 
area should be added, including pump depths, pumping rates, recharge and drawdown rates and 
amounts, aquifer parameters, observation monitor well locations and drawdown rates, etc.  Well 
design and data generated during construction of any new wells by Rosemont should be 
provided, including screened intervals and all geologic and geophysical logs and their 
interpretations regarding stratigraphic units and hydraulic parameters.  If 72-hour tests were not 
performed previously at the proposed Rosemont Mine water supply well field with monitoring of 
observation wells, this study should include them and the results. 
 
Describe geologic formations, aquifer, recharge sources, and locations of evapotranspiration. A 
conceptual model of the aquifer’s inputs, outputs and boundary conditions should be based on 
known data.  Variations in aquifer conditions based on the existing literature review should be 
noted and mapped. The parameters of transmissivity and storage coefficient for each model layer 
to be used in the analysis should be discussed in detail, and referenced appropriately.  Boundary 
and layer selection should be justified.  Proposed values and range of uncertainty for underflow, 
river-bed recharge, mountain front recharge and artificial recharge should be discussed.  Cell size 
selection should be identified. Proposed sites used to monitor transient simulations should be 
chosen based on their relevance to impact analysis. Proposed sensitivity analyses should be 
described. 


The summary report for this task should be released for public review for at least 30 days prior to 
running the model. 


Task 3. Aquifer Model Results and Discussion 


Present and discuss results of the numerical aquifer model with text, tables and graphics. 
Graphics should include grid and boundary conditions for each layer,   Tabularize the relationship 
between initial horizontal (and vertical) conductivity and formations.  The effects of the pumping 
should be modeled for at least another 50 years after use of the mineral extraction wells ceases.  
Steady-state condition model results should be described, including the relationship between 
observed and computed groundwater levels at specific locations, and any adjustments to 
hydraulic parameters. Transient condition modeling should take into the account the time period 
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needed to steady state and what water levels and fluxes would be at steady state.  Sensitivity 
analyses should be described in text and graphics. 
 
Map drawdown for each model layer by year.  Deliverables should include a depiction of the 
areas exceeding a 4 foot per year rate of decline.  Also needed is a map of areas affected by the 
5-year, 10 foot drawdown around wells which are a direct or indirect consequence of the project.  
Graphically depict the water level in wells chosen for a representation of impacts.  A discussion of 
wells potentially affected should mention the amount of drawdown that will occur as a result of the 
Rosemont pumping and the current water level decline based on the existing pumping in the area 
and future expected other additional pumping in the area.  
 
Based on drawdowns, identify wells that are likely to go dry during without-project and with-
project scenarios.  Based on drawdowns and known geology, identify likely rates and locations of  
differential subsidence.  Discuss and recommend mitigation options. 
 
Final selection of the link with a solute transport study should be determined. 
 
A summary report will describe the modeling of the scenarios described in Task 1 with the input 
parameters and model inputs and configuration described in Task 2. The above text, graphics, 
figures and tables will be presented in the report. 
 
 
Task 4.  Geochemical/Solute Transport Model Impacts 
 
Rosemont Copper’s recharge and pumping activities have the potential to alter the 
concentrations, direction and/or velocity of flow of existing contaminant plumes in the Green 
Valley-Sahuarita area.  The extent to which these may affect impact public and private supply 
wells, should be determined.  Geochemical impacts may also result from recharging CAP water.   
 
Once Rosemont’s recharge and pumping locations are reasonably certain, nearby wells should 
be identified and the chemical composition of groundwater likely to be affected should be 
discussed.  The range of past water quality data should be discussed for each well.  If few data 
are available for the well, then the well should be sampled and reported in order to develop 
baseline data.    Isotopic samples (O, H, S) should be obtained and data should also be reported. 
 
Chemical composition in the aquifer should be modeled with- and without-project and projected 
over time.  Model inputs should reflect variations in aquifer characteristics noted earlier, for a 
study area large enough to reduce the influence of boundary conditions on the areas of the 
plumes.  Initial aquifer parameters should be specified, including initial conditions assumed.  The 
model should be calibrated for any changes in the study area boundary.  A sensitivity analysis 
should be performed. 
 
Water quality monitoring wells should be selected, including wells which should not be affected 
unless the assumed direction or magnitude of flow varies beyond what is reasonably anticipated.  
Recommendations for monitored constituents should be developed.  Triggers for re-analyzing the 
model should be established. 
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Scope of Work 
 
Study Purpose 
 
The purpose of the Rosemont Mine Hydrologic, Hydraulic, and Geomorphic Study (Study) is to 
provide a comprehensive analysis of the hydrology, surface water hydraulics, sediment transport 
and channel stability found within the Davidson Canyon watershed.  The study will provide a 
solid understanding of existing conditions and probable changes to the watershed if the 
Rosemont mining operations occurred as planned.  Mining has been known to significantly 
disrupt surface and groundwater movement and the habitat dependent on the stability of those 
systems. Analyzing the existing conditions will establish the baseline for comparison of probable 
changes to the watershed, over time, with the mine’s proposed land use alterations.  This study is 
necessary to ensure continued public safety and habitat protection and provide information for 
the Environmental Impact Statement.  The analysis can also help to identify appropriate 
mitigation measures needed to protect the natural resources and public and private infrastructure 
downstream should the proposed mining operations occur. 
 
Study Description 
 
This scope of work is for professional engineering services necessary for the identification of 
existing hydrologic, hydraulic and geomorphic conditions in the area;  identification and 
quantification of changes to the hydrology, hydraulics and geomorphology within the watershed 
as a result of the mining operations;  identification and quantification of changes to the 
hydrology, hydraulics and geomorphology within the watershed as a result of  proposed action 
undertaken for mine closure; and identification and quantification of changes to the hydrology, 
hydraulics and geomorphology within the watershed which would be anticipated  several 
decades after the mine is closed and maintenance ceases on the remaining infrastructure.   
 
Location 
  
The Study area should, at a minimum, include all of the Davidson Canyon Watershed (including 
tributaries) to its confluence with Cienega Creek.  If however, any of the computer models used 
in the analysis reflect continued change between existing and proposed conditions at this 
confluence, then the analysis should extend further downstream to a logical conclusion.  
 
Study Categories and Tasks 
 
The Study has a number of tasks to be performed in several categories, including: 
 
I  Hydrology 


I a.  Existing Conditions Hydrologic Analysis  This task is to identify the various discharge 
values expected at strategic concentration points within the study area given current 
vegetation, soils, topographic relief, and adjusted for various spatial and temporal rainfall 
events. At a minimum, guidelines for establishment of concentration points should be where 
two washes converge and the smaller of the drainage areas equals or exceeds 20 acres. 
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Utilization of the US Army Corps of Engineers (USACE), HEC-HMS computer model with 
precipitation sources from the National Oceanic and Atmospheric Administration XIV upper 
90% confidence interval to establish rainfall distribution patterns would be encouraged.  
Hydrologic modeling from seasonal rainfall events, to establish existing soil moisture 
conditions in the local vadose zone, through to the Probable Maximum Flood (PMF) to 
analyze catastrophic flood and erosion hazards would be expected.   This would include, at a 
minimum, assessment of the four individual seasonal rains as well as the 1-year 1-hour 
storm, 2-year 1-hour storm, 5-year 1- and 3-hour storms, 10-year 1- and 3-hour storms, 25-
year 1-, 6-, and 24 hour storms, 50-year 1-, 6-, and 24 hour storms, 100-year 1-, 6-, and 24 
hour storms, 500-year 1-, 6-, 24-, and 72-hour storms, and the PMF.  Durations of six hours 
or less are to assume an SCS Type II distribution, while durations greater than six hours 
should assume an SCS Type 1 distribution storm.  Methods shall otherwise follow Pima 
County Regional Flood Control District Draft Technical Policy 018. 
 
I b. 20-years With Project Hydrology, Hydrologic Change Attributable to Mining Utilizing 
the hydrologic computer model developed in Task Ia (presumably HEC-HMS), the 
consultant will simulate the hydrologic changes in the watershed that would be expected if 
the mine is in full operation, 20 years after opening.  Model runs will include the return 
periods cited above and will require the same deliverables.  Compare the results from this run 
to the base line model established in Task Ia and document the changes.  Potential hydrologic 
changes that will be documented include but are not limited to changes in watershed area, 
changes in soil conditions, changes in vegetative cover, increased amount of impervious 
surfaces, flow path changes, changes to attenuation of flow resulting from retention and 
detention within the mine project site, and changes in flow duration and magnitude of 
perennial and intermittent watercourse reaches in the study area due to alteration of 
subsurface flows.   
 
I c. 10-years post project Hydrology  Utilizing the same hydrologic computer model 
(presumably HEC-HMS) with all of the flow events referenced in Task Ia, simulate the 
hydrologic changes that would be expected once the proposed mine is closed but is still 
maintained; ten years after closing.  Document all changes. 
 
I d. 100-years post project Hydrology  Utilizing the same hydrologic computer model 
(presumably HEC-HMS) with all of the flow events referenced in Task Ia, simulate the 
hydrologic changes that would be expected once the proposed mine is closed and there is no 
maintenance occurring; 100 years after closing.  Document all changes. 
 


II  Soil Moisture 
II a.  Existing Conditions Continuous Simulation of Soil Moisture and Evapotranspiration 
(ET) Continuous simulation modeling of the changes in soil moisture and ET should be 
undertaken using the HEC-HMS computer model to the existing conditions soil moisture and 
variability. Use daily soil moisture accounting using the 105 years of daily rainfall at 
University of Arizona to determine impact to soil moisture in riparian areas across the range 
of observed rainfall. Because the mine will be at a higher elevation than the University of 
Arizona, daily rainfall should be increased to account for the orographic effects noted in 
NOAA 14. The simulation should document all changes in soil moisture using the 105 years 
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of observed rainfall data to identify periods where soil moisture drops below the Permanent 
Wilting Point of riparian vegetation indicating the risk of loss of riparian vegetation and 
habitat.   
 
II b.  20-years With Project Soil Moisture and Evapotranspiration   Utilizing the same model 
(HEC-HMS) developed above, simulate the soil moisture conditions that would be expected 
if the mine is in full operations 20 years after opening. Potential hydrologic changes that will 
be documented include but are not limited to changes in watershed area, changes in soil 
conditions, changes in vegetative cover, increased amount of impervious surfaces, flow path 
changes, retention and detention within the mine, and changes in baseflows of perennial and 
semi perennial watercourses due to alterations of subsurface flows.  The analysis should 
compare results with the existing conditions simulation (Task IIa) to determine if periods of 
soil moisture below the Permanent Wilting Point become more frequent or extended, which 
will indicate an increased risk of loss of riparian vegetation and habitat.  
 
II c.  10-years Post Project Soil Moisture and Evapotranspiration   Utilizing the same model 
(HEC-HMS) developed above, simulate the soil moisture conditions that would be expected 
once the proposed mine is closed but is still maintained.  Document all changes and potential 
impacts to riparian vegetation and habitat. 
 
II d.  100-years Post Project Soil Moisture and Evapotranspiration   Utilizing the same model 
(HEC-HMS) developed above, simulate the soil moisture conditions that would be expected 
once the proposed mine is closed and there is no maintenance occurring; say 100 years after 
closing.  Document all changes and potential impacts to riparian vegetation and habitat. 
 


III  Hydraulics 
III a.  Existing Conditions Hydraulic Analysis  This task will identify the flow depths, 
velocities and floodplain delineations for various flow regimes expected along the 
downstream watercourse reaches. The various flow regimes discharges would be established 
from existing conditions hydrology as discussed in Task Ia.  Utilization of the USACE HEC-
RAS computer model with locally acceptable parameters on model variables such as 
roughness and expansion contraction for all of the rainfall events from seasonal to the PMF 
would be encouraged.  The hydraulic analysis shall determine the footprint of the inundated 
area for each of the rainfall events described in Task Ia.  Methods shall otherwise follow 
RFCD Draft Tech Policy 019. 
 
III b.  20-years With Project Hydraulics Utilizing the same hydraulic computer model 
(presumably HEC-RAS) for all of the flow events referenced in Task IIIa simulate the 
hydraulic changes that would be expected if the mine is in full operations, 20 years after 
opening.  Compare the results from this run to the base line model established in Task IIIa 
and document the changes. Of particular importance is documenting the change in the 
frequency of overbank flows and velocity of channel flows.   
 
III c.  10-years Post Project Hydraulics Utilizing the same hydraulic computer model 
(presumably HEC-RAS) for all of the flow events referenced in Task IIIa simulate the 
hydraulic changes that would be expected once the proposed mine is closed but is still 
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maintained; ten years after closing.  Document all changes. Of particular importance is 
documenting the change in the frequency of overbank flows and velocity of channel flows.   
 
III d.  100-years Post Project Hydraulics Utilizing the same hydraulic computer model 
(presumably HEC-RAS) for all of the flow events referenced in Task IIIa simulate the 
hydraulic changes that would be expected once the proposed mine is closed and there is no 
maintenance occurring; say 100 years after closing.  Document all changes. Of particular 
importance is documenting the change in the frequency of overbank flows and velocity of 
channel flows.   
 
III e.  Catastrophic Event  Under a “Worst Condition Scenario” (tailing dams at there tallest 
height, watershed under saturated condition and all reservoirs full) simulate dam breaks 
utilizing the USACE Dam Break (or compatible) computer model.  Document the impacts.    


 
IV  Geomorphology: Degradation/Aggradation 


IV a.  Existing Conditions Geomorphic Analysis  Existing Conditions Geomorphic Analysis 
is to establish a base line that simulates long term channel bed elevation changes 
(degradation/ aggradation) and lateral channel bank stability along Davidson Canyon Wash 
and appropriate tributaries under a without mine scenario.  The existing conditions shall 
determine the channel-maintaining sediment flux of bed-load and suspended load.  The 
assessment should be based on existing soils and surficial geologic mapping, interpretation of 
recent and historical aerial photographs and field investigations and modeled utilizing the 
USACE HEC-6 (or compatible) computer program.     
 
IV b.  20-years With Project Geomorphology  Utilizing the same geomorphic computer 
model (presumably HEC-6) developed in Task Three, simulate the geomorphic changes that 
would be expected if the mine is in full operations, 20 years after opening.  Compare the 
results from this run to the base line model established in Task IVa and document the 
changes.  Changes in degradation/aggradation and changes in timing and nature of the 
sediment fluxes of bed load and suspended shall be specifically addressed.  
 
IV c.  10-years Post Project Geomorphology  utilizing the same geomorphic computer model 
(presumably HEC-6) developed in Task Three, simulate the geomorphic changes that would 
be expected once the proposed mine is closed but is still maintained; ten years after closing.  
Document all changes. Changes in degradation/aggradation and changes in timing and nature 
of the sediment fluxes of bed load and suspended shall be specifically addressed.  
 
IVd.  100-years Post Project Geomorphology  Utilizing the same geomorphic computer 
model (presumably HEC-6) developed in Task IVa, simulate the geomorphic changes that 
would be expected once the proposed mine is closed and there is no maintenance occurring; 
say 100 years after closing.  Document all changes. Changes in degradation/aggradation and 
changes in timing and nature of the sediment fluxes of bed load and suspended shall be 
specifically addressed.  


 
 
Results and Deliverables 
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Based upon the above hydrologic, hydraulic, geomorphologic, and soil moisture analysis, access 
all adverse impacts anticipated as a result of the proposed mining operation and recommend 
measure to mitigate these impacts.  Note the with-project effects to on-site, adjacent, and 
downstream features or improvements including roads, culverts, habitat conditions, wildlife 
corridors, and/or any other public or private noteworthy features. 
 
Document procedures, justify parameters, explain any discrepancies, and summarize results.  
 
Electronic Data specifications should meet the Forest Service standards and needs for data use 
and possible follow-up modeling. Recommendations could include: 
 


• Final deliverables of the hydrologic data shall include digital line point and polygon 
features in ArcView shape file format.   


• Line files shall be for the stream length segments.  Attributes are to include stream length 
identification number from the HEC model, length, elevation change, slope, routing 
method used (if applicable) and comment field (if applicable). 


• Point files shall be for the discharge concentration points.  Attributes are to include 100-
year and 500-year discharge values, time to peak, location description and comment field if 
necessary.   


• Polygon files are to be for the watershed and sub-basin boundaries.  Attributes are to 
include drainage area, hydrologic basin factors and comment field if necessary. 





		Attachment 10.pdf

		GV scope of work 6-27.pdf

		Rosemont Mine SOW Final 062008.pdf

		Scope of Work 

		 

		Location 









From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: Tetra Tech Groundwater Modeling tech memos
Date: 07/12/2010 01:07 PM

FYI.  Did you receive hard copies?

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 07/12/2010 01:06 PM -----

"Jonathan Rigg"
<jrigg@swca.com> 

07/12/2010 12:53 PM

To "Kathy Arnold" <karnold@rosemontcopper.com>

cc "Beverley A Everson" <beverson@fs.fed.us>, "Tom
Furgason" <tfurgason@swca.com>, "Melissa Reichard"
<mreichard@swca.com>, "Dale Ortman PE"
<daleortmanpe@live.com>

Subject Tetra Tech Groundwater Modeling tech memos

Hi Kathy,

 
Just wanted to let you know that we received the Hydraulic Property Estimates and Hydrologic
Framework Model technical memos from Tetra Tech on Friday.  I will have Melissa post the
electronic versions on WebEx and deliver the FS’s copy to them.  

 
Best,

 
Jonathan Rigg
Environmental Planner
SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona
Phone: (520) 325-9194
Fax: (520) 325-2033
Email: jrigg@swca.com

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


From: Craig P Wilcox
To: Robert Lefevre; Salek Shafiqullah; Randall A Smith; Christopher H Stetson; Anne Casey;

DHodges@skyislandalliance.org; Steve.Marlatt@pinalenopartnership.org; czugmeyer@yahoo.com;
Marit_Alanen@fws.gov

Subject: Fw: The GWP is a finalist in the Miller/Coors River Network Grant Competition and we need your help!
Date: 03/02/2010 05:00 PM

Here is a way to help out the Gila Watershed Partnership, they have been very
helpful to our Pinaleño Partnership and the Frisco/Blue River area is an area in need
of cleaning up.
Craig
----- Forwarded by Craig P Wilcox/R3/USDAFS on 03/02/2010 04:52 PM -----

Jan Holder
<watershedholder@yahoo.com> 

03/02/2010 01:53 PM

To Barron Orr <barron@email.arizona.edu>,
Crystal&Cash Noland
<nolandranch@hughes.net>, DeAnne Rietz
<drietz@swca.com>, Deborah Mendelsohn
<dmen@simpsonhotel.com>, Eddie Foster
<Eddie.Foster@az.usda.gov>, Gerald
Schmidt <gschmidt@graham.az.gov>,
Harry Quinsler <hquinsler@cox.net>,
Marshall Lehman
<malehman32@yahoo.com>, Mary Reece
<mreece@usbr.gov>, Matt Schultz
<matthew.schultz@state.nm.us>, Mel
Taylor <taylor.melvin@azdeq.gov>, Robert
Porter <robert.porter@soudermiller.com>,
Terry Cooper <tcooper@graham.az.gov>,
Terry Hubbard
<flagstaff.terry@gmail.com>, Tom Whitmer
<tgwhitmer@azwater.gov>, Victoria
Harriman <ccp@vtc.net>, Candice
Rupprecht <candicer@cals.arizona.edu>,
channa rock <channah@ag.arizona.edu>,
Charlie Ester <ceester@srpnet.com>,
Damon McRae <damon_mcrae@blm.gov>,
Heath Brown <hbrown@thatcher.az.gov>,
Jeannie Godaire <jgodaire@do.usbr.gov>,
John Korolsky <john_korolsky@fmi.com>,
Jony Cockman
<joneen_cockman@blm.gov>, "Kasha L.
Steinke" <Steinke.Kasha@azdeq.gov>,
Keith Alexander <keith@factorybuilt.com>,
Khristine Uhlman
<kuhlman@Ag.arizona.edu>, Kris Randall
<Kris_Randall@fws.gov>, Lance Brady
<lance_r_brady@blm.gov>, Mark Crites
<mark_crites@fws.gov>, Mark Herrington
<mherrington@graham.az.gov>, Mark
Briggs <mkbriggs@msn.com>, Marlo
Draper <marlo_draper@blm.gov>, Michael
Bryce <mbryce@graham.az.gov>, Mike
Looby <looby@aznex.net>, Mitchell Haws
<mhaws@lc.usbr.gov>, Neil Karnes
<nkarnes@graham.az.gov>, nicholas
homann <thomann505@hotmail.com>, Phil
Ronnerud <pronnerud@co.greenlee.az.us>,
Rob Chesley <rchesley@ci.safford.az.us>,
Steve Marlatt <smarlatt@usa.net>, Tom
Engel <TEngel@azdot.gov>, Vivian
Gonzales <vgonzales@usbr.gov>, Amy
Herbert <aherbert_99@yahoo.com>, Bill
Brandau <wbrandau@cals.arizona.edu>,
Chase Caldwell <chase.caldwell@cox.net>,
Chuck Duncan <cduncan@fs.fed.us>, Craig

mailto:CN=Craig P Wilcox/OU=R3/O=USDAFS
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Randall A Smith/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Christopher H Stetson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Anne Casey/OU=R3/O=USDAFS@FSNOTES
mailto:DHodges@skyislandalliance.org
mailto:Steve.Marlatt@pinalenopartnership.org
mailto:czugmeyer@yahoo.com
mailto:Marit_Alanen@fws.gov


Wilcox <cpwilcox@fs.fed.us>, Cynthia
Stefanovic <cstefanovic@land.az.gov>,
Dan Levish <dlevish@do.usbr.gov>, Darrin
Gordon <DGordon@ci.safford.az.us>, Dave
Henson <dave.henson@eac.edu>, Devin
Skinner <dskinner@azgfd.gov>, Diane
Saunders <diane@eacourier.com>, Donna
Matthews
<donna.matthews@az.usda.gov>, Drew
John <djohn@graham.az.gov>, Duane
Aubuchon <DAubuchon@azgfd.gov>,
Elizabeth Boettcher
<boettcher.elizabeth@azdeq.gov>, Eric P
Schwennesen
<eschwennesen@gmail.com>, Frank Hayes
<hayes_8287@yahoo.com>, George
Lemen <glemen2001@yahoo.com>, Heidi
Blasius <heidi_blasius@blm.gov>, Jason
Douglas <jason_douglas@fws.gov>, Jay
Howe <JHowe@ci.safford.az.us>, Jeff Conn
<jeffery_conn@blm.gov>, Jennifer Edwards
<Edwards.Jennifer@azdeq.gov>, Jennifer
Varin <jennifer.varin@az.usda.gov>, Jim
and Clarice Holder
<holderranch@yahoo.com>, Jody Latimer
<jlatimer@land.az.gov>, John Fortune
<jlfortune@azwater.gov>, Rod Wittler
<rjwittler@mp.usbr.gov>, Amy McCoy
<amccoy@sonoran.org>, Christopher
Morris <Christopher_Morris@blm.gov>,
Lockett DeGraaf
<DeGraaf.Lockett@azdeq.gov>

cc Matt Burke <MBurke@rivernetwork.org>

Subject The GWP is a finanlist in the Miller/Coors
River Network Gant Competion and we
need your help!

Dear Gila Watershed Partnership members: 

 
We are finalists in a national grant competition - and we need your help! Not only is this a
great honor, but the funds will be used towards one of our projects - the E.coli Reduction on
the San Francisco and Blue Rivers project.

 
PLEASE read the following information on the generous sponsors of the grant and vote for
us on the web site below. Please encourage your friends and supporters of our community
and the Gila WatershedPartnership to vote too.Thanks for your support!

 
MillerCoors and River Network, a national non-profit group, have created a grant program
for local non-profits across the country that are focused on agricultural and water issues. 
Eight finalists have been chosen and will be posted on River Network’s website.  
Today through March 26, the public will be encouraged to vote for their favorite project. The
organization with the most votes will receive $25,000, the runner-up will receive $15,000,
and the third place winner will receive $5,000.  These grants must be used toward the



projects outlined in their proposals. The remaining five finalists will each receive a $1,000
general support grant.
We have the opportunity to win a $25,000 grant from MillerCoors, which partnered with
River Network, a national non-profit, to support water sustainability and agriculture efforts
on a local level.  All you have to do is vote for us on River Network’s website:
www.rivernetwork.org”

This grant competition was made possible by a donation from MillerCoors to River Network. 
MillerCoors believes that with great beer, comes great responsibility, and has designated
water conservation and quality as a key sustainable development priority.  River Network’s
strength comes from its more that 600 affiliated partner groups located in every state and
larger network of 5,000 entities focused on water issues nationwide. The company shares
River Network’s commitment to helping communities understand, protect and restore rivers
and watersheds.  You can learn more about what MillerCoors is doing at
GreatBeerGreatResponsibility.com. Find out how you can get involved in your community by
visiting www.rivernetwork.org. 

 
http://www.rivernetwork.org/millercoors-watershed-grants-2010-finalists-project-
summaries
 
"I long to accomplish a great and noble task, but it is my chief duty to accomplish small tasks
as if they were great and noble"   - Helen Keller

 
Jan Holder
Gila Watershed Partnership 
Office: 520-395-2499
Cell: 520-419-0374
Fax: 520-829-3660

http://www.rivernetwork.org/
http://www.greatbeergreatresponsibility.com/
http://www.rivernetwork.org/
http://www.rivernetwork.org/millercoors-watershed-grants-2010-finalists-project-summaries
http://www.rivernetwork.org/millercoors-watershed-grants-2010-finalists-project-summaries


From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: Transmittal of Documents on Water Rights and CAP Briefing Notes
Date: 06/14/2010 06:02 PM
Attachments: Transmittal Memo 6-14-10 Water Rights and CAP Transmittal.pdf

Permit-Objection-Response-Decision on Mineral Extraction Permit for Rosemont.pdf
Briefing Notes - Use of Central Arizona Project Water.pdf

FYI

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/14/2010 06:01 PM -----

Kathy Arnold
<karnold@rosemontcopper.com> 

06/14/2010 05:28 PM

To Beverley Everson <beverson@fs.fed.us>

cc Tom Furgason <tfurgason@swca.com>,
Jamie Sturgess
<jsturgess@augustaresource.com>

Subject Transmittal of Documents on Water Rights
and CAP Briefing Notes

Bev - 
Attached are the documents Rosemont promised on the Water Rights and decisions made by
ADWR.  Also attached is a briefing paper on CAP that we thought you might find useful.

Regards,
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
file:////c/karnold@rosemontcopper.com
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Memorandum	  
	  


To:	   Beverly	  Everson	  


Cc:	   Tom	  Furgason	  


From:	   Kathy	  Arnold	  


Doc	  #:	   023/10	  –	  15.3.2	  


Subject:	  	  	  
Transmittal	  of	  Record	  for	  Mineral	  Extraction	  Permit	  and	  Briefing	  Notes	  on	  the	  
Use	  of	  Central	  Arizona	  Project	  Water	  


Date:	   June	  14,	  2010	  	  
Rosemont	   is	   pleased	   to	   transmit	   the	   record	   associated	  with	   the	  Mineral	   Extraction	   Permit	   for	  Water	  
Rights	  as	  issued	  by	  the	  Arizona	  Department	  of	  Water	  Resources.	  	  Because	  there	  are	  no	  figures	  or	  color	  
documents	   associated	   with	   this	   record,	   Rosemont	   is	   transmitting	   only	   the	   electronic	   version	   of	   this	  
document.	  	  	  


In	  addition,	  Rosemont	  is	  submitting	  a	  copy	  of	  a	  briefing	  paper	  that	  discusses	  the	  use	  of	  Central	  Arizona	  
Project	  Water.	  	  Again	  this	  document	  is	  in	  electronic	  form	  only.	  
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Memorandum	  
	  


To:	   Beverly	  Everson	  


Cc:	   Tom	  Furgason	  


From:	   Kathy	  Arnold	  


Doc	  #:	   023/10	  –	  15.3.2	  


Subject:	  	  	  
Transmittal	  of	  Record	  for	  Mineral	  Extraction	  Permit	  and	  Briefing	  Notes	  on	  the	  
Use	  of	  Central	  Arizona	  Project	  Water	  


Date:	   June	  14,	  2010	  	  
Rosemont	   is	   pleased	   to	   transmit	   the	   record	   associated	  with	   the	  Mineral	   Extraction	   Permit	   for	  Water	  
Rights	  as	  issued	  by	  the	  Arizona	  Department	  of	  Water	  Resources.	  	  Because	  there	  are	  no	  figures	  or	  color	  
documents	   associated	   with	   this	   record,	   Rosemont	   is	   transmitting	   only	   the	   electronic	   version	   of	   this	  
document.	  	  	  


In	  addition,	  Rosemont	  is	  submitting	  a	  copy	  of	  a	  briefing	  paper	  that	  discusses	  the	  use	  of	  Central	  Arizona	  
Project	  Water.	  	  Again	  this	  document	  is	  in	  electronic	  form	  only.	  


	  


	  


	  


	  


	  


	  



























































































































































































From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: Transmittal of Documents on Water Rights and CAP Briefing Notes
Date: 06/14/2010 06:02 PM
Attachments: Transmittal Memo 6-14-10 Water Rights and CAP Transmittal.pdf

Permit-Objection-Response-Decision on Mineral Extraction Permit for Rosemont.pdf
Briefing Notes - Use of Central Arizona Project Water.pdf

FYI

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/14/2010 06:01 PM -----

Kathy Arnold
<karnold@rosemontcopper.com> 

06/14/2010 05:28 PM

To Beverley Everson <beverson@fs.fed.us>

cc Tom Furgason <tfurgason@swca.com>,
Jamie Sturgess
<jsturgess@augustaresource.com>

Subject Transmittal of Documents on Water Rights
and CAP Briefing Notes

Bev - 
Attached are the documents Rosemont promised on the Water Rights and decisions made by
ADWR.  Also attached is a briefing paper on CAP that we thought you might find useful.

Regards,
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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Memorandum	  
	  


To:	   Beverly	  Everson	  


Cc:	   Tom	  Furgason	  


From:	   Kathy	  Arnold	  


Doc	  #:	   023/10	  –	  15.3.2	  


Subject:	  	  	  
Transmittal	  of	  Record	  for	  Mineral	  Extraction	  Permit	  and	  Briefing	  Notes	  on	  the	  
Use	  of	  Central	  Arizona	  Project	  Water	  


Date:	   June	  14,	  2010	  	  
Rosemont	   is	   pleased	   to	   transmit	   the	   record	   associated	  with	   the	  Mineral	   Extraction	   Permit	   for	  Water	  
Rights	  as	  issued	  by	  the	  Arizona	  Department	  of	  Water	  Resources.	  	  Because	  there	  are	  no	  figures	  or	  color	  
documents	   associated	   with	   this	   record,	   Rosemont	   is	   transmitting	   only	   the	   electronic	   version	   of	   this	  
document.	  	  	  


In	  addition,	  Rosemont	  is	  submitting	  a	  copy	  of	  a	  briefing	  paper	  that	  discusses	  the	  use	  of	  Central	  Arizona	  
Project	  Water.	  	  Again	  this	  document	  is	  in	  electronic	  form	  only.	  
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Memorandum	  
	  


To:	   Beverly	  Everson	  


Cc:	   Tom	  Furgason	  


From:	   Kathy	  Arnold	  


Doc	  #:	   023/10	  –	  15.3.2	  


Subject:	  	  	  
Transmittal	  of	  Record	  for	  Mineral	  Extraction	  Permit	  and	  Briefing	  Notes	  on	  the	  
Use	  of	  Central	  Arizona	  Project	  Water	  


Date:	   June	  14,	  2010	  	  
Rosemont	   is	   pleased	   to	   transmit	   the	   record	   associated	  with	   the	  Mineral	   Extraction	   Permit	   for	  Water	  
Rights	  as	  issued	  by	  the	  Arizona	  Department	  of	  Water	  Resources.	  	  Because	  there	  are	  no	  figures	  or	  color	  
documents	   associated	   with	   this	   record,	   Rosemont	   is	   transmitting	   only	   the	   electronic	   version	   of	   this	  
document.	  	  	  


In	  addition,	  Rosemont	  is	  submitting	  a	  copy	  of	  a	  briefing	  paper	  that	  discusses	  the	  use	  of	  Central	  Arizona	  
Project	  Water.	  	  Again	  this	  document	  is	  in	  electronic	  form	  only.	  


	  


	  


	  


	  


	  


	  



























































































































































































From: Beverley A Everson
To: Faye Fentiman; Andrea W Campbell; Salek Shafiqullah; Keith L Graves; Roger D Congdon;

tfurgason@SWCA.com; jsturgess@augustaresource.com; Jeanine Derby; karnold@augustaresource.com
Subject: Fw: Tuesday meeting to discuss public meeting strategies
Date: 03/06/2008 10:40 AM

The meeting is scheduled for 9:00.  Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 03/06/2008 10:38 AM -----

Beverley A
Everson/R3/USDAFS 

03/05/2008 09:19 PM

To Faye Fentiman/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES,
tfurgason@SWCA.com,
jsturgess@augustaresource.com, Jeanine
Derby/R3/USDAFS, karnold@augustaresource.com

cc

Subject Tuesday meeting to discuss public meeting strategies

Hi All,

There will be a meeting on Tuesday, March 11 to strategize and plan for the
Rosemont public meetings the following week.  The meeting will be on the 6th floor
of the CNF Supervisor's Office (in 6V6).  Please let me know of your availability to
attend (Roger, I don't think you'll need to attend, but will let you know if we'd would
like to have you try to call in).

Thanks, everyone.

Bev  

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: Unpatented Claim Block
Date: 10/01/2009 09:14 AM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 10/01/2009 09:14 AM -----

"Tom Furgason"
<tfurgason@swca.com> 

09/30/2009 04:21 PM

To "Kathy Arnold" <karnold@rosemontcopper.com>

cc "Beverley A Everson" <beverson@fs.fed.us>

Subject RE: Unpatented Claim Block

We have it.  I’ll follow up with her.

 
Tom

 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, September 30, 2009 4:17 PM
To: Tom Furgason
Subject: Unpatented Claim Block

 
Bev is looking for this item – do I need to find and send to her? Or do you have it?

 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com

 

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

 

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:karnold@augustaresource.com
http://www.rosemontcopper.com/


PLEASE NOTE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.

 

 



From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: Unpatented Claim Block
Date: 10/01/2009 09:01 AM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 10/01/2009 09:00 AM -----

"Tom Furgason"
<tfurgason@swca.com> 

09/30/2009 04:21 PM

To "Kathy Arnold" <karnold@rosemontcopper.com>

cc "Beverley A Everson" <beverson@fs.fed.us>

Subject RE: Unpatented Claim Block

We have it.  I’ll follow up with her.

 
Tom

 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, September 30, 2009 4:17 PM
To: Tom Furgason
Subject: Unpatented Claim Block

 
Bev is looking for this item – do I need to find and send to her? Or do you have it?

 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com

 

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

 

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:karnold@augustaresource.com
http://www.rosemontcopper.com/


PLEASE NOTE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.

 

 



From: Melinda D Roth
To: dkriegel@fs.fed.us; dsebesta@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; wkeyes@fs.fed.us;

temmett@fs.fed.us; gmckay@fs.fed.us; rlefevre@fs.fed.us; aelek@fs.fed.us; abelauskas@fs.fed.us;
ecuriel@fs.fed.us; mfarrell@fs.fed.us; wgillespie@fs.fed.us; ccleblanc@fs.fed.us; seanlockwood@fs.fed.us;
ljones02@fs.fed.us; cablair@fs.fed.us; kbrown03@fs.fed.us

Cc: jrigg@swca.com
Subject: Fw: Updated Rosemont Mitigation Table
Date: 02/10/2010 04:27 PM
Attachments: 1-22-09 Total Compilation.docx

Here is the mitigation table for your review and input.  Follow Jonathan's direction below about
coordinating significant changes with Rosemont so we can finalize this document and apply it to the
alternatives.  Bev has set a due date of next Friday, Feb. 19th.  Direct your notes to Bev and me and
we will compile them and forward to Jonathan at SWCA.  Thanks all. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 02/10/2010 04:18 PM ----- 
"Jonathan Rigg" <jrigg@swca.com>

01/22/2010 01:48 PM

To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>,
<rlaford@fs.fed.us>, <jsturgess@rosemontcopper.com>,
<karnold@rosemontcopper.com>

cc "Tom Furgason" <tfurgason@swca.com>
Subject Updated Rosemont Mitigation Table

Good afternoon all, 
  
My apologies on getting this out a bit later than noon- The Rosemont mitigation table has been updated per our
meetings over the last few weeks.  Please review the table and let me know if there is anything that I missed or
deviates significantly from what the group agreed upon. Per our discussions, any mitigation land items have been
pulled from their respective resource section (although still identified in the resource’s Category 5 subsection)
and accumulated into a separate “Off-Site Mitigation Land” section toward the end of the list.  These items have
not yet been codified due to potential conflicts of which resources the off-site mitigation lands may mitigate (i.e.
hunting vs. wildlife preservation), although the ACOE requirements can be codified as a 1.   I also copied any
monitoring related mitigation measures into a compilation list at the bottom of the list as well.   The monitoring

compilation list is not intended to be a complete list, just what came up in this table. 
  
I highlighted the measures that need further clarification or editing in the Comment column and the person in
charge of the clarification/edit .  If these edits, or any others, change the disposition category of the measure or
results in a significant change, please correspond with the counterpart at RCC (Kathy and/or Jamie)  or Coronado
(Bev, Reta, and/or Mindee) to obtain agreement on the updated measure prior to resubmitting.  Obtaining the
agreement before submitting will help document control and avoid having to create more versions of the table

than is necessary.   
  

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:dkriegel@fs.fed.us
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Rosemont Copper Project PDEIS: Chapter 2 Mitigation Comment Compilation

1=Covered under law, regulation, and policy; 2=Covered/addressed in MPO; 3=RCC considered and accepted; 4= Clarification/more information needed; 5=Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward



		Updated Item #

		Initial #

		Proposed Mitigation Measure

		To which Alt(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Comment

		Disp.

		Other Resource Benefit



		

		      

		Air

		



		

		 

		Covered under law, regulation, and policy

		



		

		5

		Onsite dust control on Rosemont facilities shall be maintained on access, haul, service, and maintenance roads on site during construction, operation, and closure periods through uses of:

· gravel, 

· water spray, 

· treatment with dust control agents, 

· otherwise as specified in the Air Quality Permit

Specifications for each class of facility to be according to the Air Quality Permit and documented in a Dust Control Plan to maintain compliance with PDEQ air quality regulations or other applicable regulation.

		 

		FS

		Clean Air Act regulations as delegated to Pima County Department Environmental Quality,

		Dust Control Plan to be updated as needed to comply with PDEQ permit

		1

		



		

		8

		Set and enforce speed limits within project area

		 

		FS

		 

		 

		1

		



		

		12

		Rosemont shall use dust control technology at material transfer points and other point sources at crushing, conveyor, and bulk material handling facilities, as required in the air quality permit, these technologies include:

· water sprays, 

· cover, 

· wind barriers, 

· mechanical controls, or other appropriate measures.

		 

		FS

		Clean Air Act and PDEQ permit

		Shall be specified and monitored as per the PDEQ permit requirement

		1

		



		

		14             

		Apply soil stabilizers to tails as required by the Air Quality Permit

		 

		FS

		 

		 

		1

		



		

		15

		Rosemont shall maintain MSDS sheets on site as appropriate for chemical materials used onsite, such as:

· chemical or physical dust control agents, 

· organics, 

· inorganic binders, or 

· stabilizing polymers.

Materials to be used on site shall be subject to review and approval as part of the Materials Management Plan/Procedures

		 

		FS

		Mine Safety and Health Act 

		

		1

		



		

		17

		Monitor and report on air quality monitoring

		 

		FS

		 

		 

		1

		



		

		18

		Develop and update the Dust Control Plan as required in the air quality permit or as needed, to modify or supplement air quality mitigation measures to address compliance during construction, operation, or closure

		 

		FS

		

		

		1

		



		

		19             

		Use acid mist controls in electrowinning tank house as required by the Air Quality Permit

		 

		FS

		 

		 

		1

		



		

		22

		Rosemont shall stipulate to usage of low-sulfur diesel fuel on-site for all stationary equipment as per Clean Air Act, and as per the Mine Plan of Operations for mobile equipment

		 

		FS

		Clean Air Act,

PDEQ Air Permit



Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not. To be researched.

		

		1

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		13

		Compact the tails as specified in the Tailings Operations and Maintenance Plan as they are placed in selected locations within the tailings facilities 



Compaction specifications shall be dependent on location within the tailings area, as specified in the Tailings Operations and Management Plan, to meet both geotechnical stability 

		 

		FS

		

		

		2

		



		

		16             

		Use emitters, similar to drip irrigation, to apply the acid leaching solution to the heap

		 

		FS

		 

		 

		2

		



		

		21             

		Establish truck specifications to reduce emissions

		 

		FS

		 

		 

		2

		



		

		24             

		RCC shall develop a Transportation Reduction Plan to include a Park and Ride Program  and van pooling for workers during all phases of the project to reduce the number of personal vehicle miles driven to and from the project.

		 

		FS

		 

		 

		2

		



		

		25             

		Construct electric lines as a first step in developing the time to eliminate the need for on-site electrical generation

		 

		FS

		 

		 

		2

		



		

		26             

		Use alternative methods for power generation such as solar for administration buildings

		 

		FS

		 

		 

		2

		



		

		32             

		Minimize construction-related trips of workers and equipment, including trucks and heavy equipment.

		All

		Public

		

		 

		2

		



		

		 

		RCC considered and accepted 

		



		

		6

		Offsite dust management on access road includes development and implementation of a Dust Control Plan for:

· the unpaved section of Santa Rita Road

· dedicated BLM roads used for access

· Forest Service access roads used for access other areas used for Rosemont project activities on the west side of the Santa Rita Mountains.

		 

		FS

		

		To be included in Dust Control Plan

		3

		



		

		20

		Use modern design, progressive operation methods and air quality control strategies as appropriate to the contemporary equipment specified for use at site

		 

		FS

		

		

		3

		



		

		23

		Operational considerations such as energy, water, and fuel conservation shall be considered as well as dust management at the facility.  Therefore, Rosemont shall select and operate mobile equipment in a manner that takes into consideration the number of road miles driven, and balance the dust control efforts to the activities and miles driven (more haul truck miles = more water truck miles)

		 

		FS

		

		

		3

		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		34             

		Employ periodic, unscheduled inspections to ensure that construction equipment is properly maintained at all times and does not unnecessarily idle, is tured to manufacturer's specifications, and is not modified to increase horsepower except in accordance with established specifications.

		All

		Public

		 

		Needs rewording 

		4

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		2

		Mix tails with a dust suppressant instead of polymers

		 

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 

Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		Redundant of #5 and #12

		5

		



		

		3                

		Use permeable concrete as a dust suppressant instead of polymers.

		 

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 

Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carry the force of law.

		 Redundant of #18

		5

		



		

		4

		Cover dry stack tailings conveyor at transfer points, as required in Air Quality Permit

		 

		FS

		  Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from conveying facilities, but does not specify how to do it.

		 Redundant with #12

		5

		



		

		7

		Design and operate the mine haul road system to facilitate dust control through use of water trucks or other management measures.  Dust generation is a function of many variables, including atmospheric conditions, road miles traveled, tons of material hauled, type of material processed, and control treatment utilized.  The Dust Control Plan shall adjust and integrate these techniques as needed to optimize effectiveness.

		 

		FS

		

		Redundant with Number 5

		5

		



		

		9

		Use water sprays on gravel access road

		 

		FS

		 

		Duplicates #5

		5

		



		

		10

		Use surface binders on all mine roads

		 

		FS

		 

		Duplicates #5

		5

		



		

		11

		Use dust collectors, water sprays, or other dust controls on the crusher and cover conveyor facilities, as required in the Air Quality Permit

		 

		FS

		 

		Redundant with #12

		5

		



		

		27

		Modify or supplement air quality mitigation measures to address concerns

		 

		FS

		

		Duplicative of #18

		5

		



		

		28

		Mix tailings with biodegradable material that maintains retention, instead of polymers.

		All

		Public

		

		 Redundant with #5

		5

		



		

		29          

		Pave roads.

		All

		Public

		 

		 Not carried forward due to preference of other dust control methods

		5

		



		

		30

		Point sources and non-point sources of potential air emissions are to be evaluated and controlled as required by Clean Air Act or other regulation, using particulate traps and other appropriate and approved controls to reduce emissions of particulate matter and other air pollutants.

		All

		Public

		Clean Air Act, PDEQ air permit

		Duplicative of #5 and #12

		5

		



		

		31             

		Use diesel fuel with the lowest sulfur content available, or other suitable alternative diesel fuel, which substantially reduces DPM emissions.

		All

		Public

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		Redundant of #22



*that is commercially available 

		5

		



		

		33      

		Lease or buy newer, cleaner equipment (1996 or newer model)

		All

		Public

		 

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		5

		



		

		35

		A Dust Control Plan and an Air Monitoring and Reporting Plan shall be developed and implemented following the terms of the permit and will evaluate compliance with air quality standards by the Rosemont Operations. 



Should monitoring results indicate that compliance with the permit is not being met, appropriate action as required by the air permit shall be taken.

		All

		Public

		Clean Air Act, PDEQ Permit





		Redundant of #18



Dust Control and Air Monitoring and Reporting Plans to be included in a Rosemont Consolidated Monitoring Plan

		5

		



		

		38     

		Plants and Animals (Formerly Biology)

		



		

		 

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		S8

		Rosemont Reclamation Plan to include specific provisions to prepare seedbed, reseed any project-related disturbances along Pima County ROW or roadway.

		

		CA

		

		Added to Reclamation section as well

		2

		

		



		

		

		RCC considered and accepted

		



		

		40

		Rosemont shall finalize and implement a Rosemont Reclamation Plan that includes planting of native grasses, Palmer agave, shrubs, and trees. Non-native species may be used with FS approval. 



The Rosemont Reclamation Plan will integrate the requirements of State Mine Inspector, BLM, and USFS, as well as the reclamation-related requirements of cooperating agencies.



Whereas specific plans may apply differently to private, state and federal lands, Rosemont has committed to reclaim all lands to the highest standards identified in the respective plans.

		 

		FS

		BLM, USFS, SMI, USFWS, AZG&F permit requirements

		 

		3

		



		

		41

		Rosemont shall develop a Noxious Weed and Invasive Species Management Plan  that includes periodic monitoring and eradication of designated noxious plants on Forest Lands. 



The Noxious Weed and Invasive Species Management Plan shall be reviewed periodically and adjusted as needed to apply to all project-related land disturbances on Forest Lands.

		 

		FS

		 

		 

		3

		



		

		42

		Rosemont shall develop a Water Source Enhancement and Mitigation Plan within the expanse of the Rosemont Ranch lands that surround the Helvetia and Rosemont Mining District.



The RWSEMP shall demonstrate no net loss in numbers of surface water sources for livestock and wildlife.  



For each individual source of seasonal or permanent surface water lost to wildlife or grazing use, whether through direct or indirect project-related impact, sufficient mitigation sources shall be created to provide a replacement water source in the area impacted.  



The sustainable sources shall be created by a combination of methods, to include:

· well drilling,

· solar pumps, 

· windmills, 

· earth fill dams, 

· sumps, 

· impoundments, 

· guzzlers, 

· storage tanks

· rain-harvesting, 

· or other means as practicable.



Piping and other appropriate conveyance shall be used to transport sustainable sources of water to storage or distribution sites.



Where access allows, the Water Source Enhancement and Mitigation Plan shall incorporate the concept of standing water catchments along surface water and storm water diversions, preferably with slow flow-through design.  



These structures shall allow for seeps, springs, and extended seasons of surface water available to wildlife from release of base-flow storage.  (Such structures shall not be located close to the mineral processing facilities).

		 

		FS

		 

		 SWCA to reword

		3

		



		

		46

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		 

		FS

		 

		Should go into the monitoring report

		3

		



		

		52

		Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, shall be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety.   Location and construction criteria for project facilities shall prevent deleterious exposure of livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations.

		All

		Public

		

		

		3

		



		

		60 (new)

		Rosemont shall provide funds to relocate AZ trail away from existing bat roost.

		

		

		

		

		3

		



		

		167          

		Fence off selected exclusion areas of highest-value riparian habitat to restrict livestock access from critical breeding areas for sensitive wildlife species within the Rosemont Ranch land system,

		 

		FS, FWS, ACOE

		 

		(from original Range/Grazing section)

		3

		



		

		178          

		The Noxious Weed Control Program shall include specifics on reducing noxious weed introduction and weed control throughout the project area. The Reclamation Plan shall acknowledge that noxious weed prevention is preferable to remedial action, and include provisions to this effect. 



If noxious weeds invade revegetated areas, Rosemont shall be responsible to remove by hand, spray, mechanical, or other approved methods as included in the noxious weed control plan. The effectiveness of the noxious weed control plan shall be reported as specified in the approved MPO/Reclamation Plan.

		 

		FS

		 

		

		3

		



		

		 

		Needs Clarification

		



		

		51

		If Karst features are discovered, work will halt, and the biological monitor and other specialists will investigate before work can be re-initiated.

		

		FS

		

		FS to define this term and reword the sentence, as needed.

		4

		



		

		58

		Restoration of fragmented corridors of native biological communities.

		All

		Public

		 

		RCC to reword

		4 

		



		

		New

		Protect rocky hillsides, such as talus features, from sloughing downhill

		All

		FS

		

		RCC to reword

		4

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		S9

		Mitigate at a 100% level, where feasible, for actual or potential habitat losses through the development of a Habitat Compensation Plan per the AGFD Wildlife Habitat Compensation Procedures (Department Policy I2.3).



The habitat impacted by the project includes Resource Categories I (highest habitat value), II (high habitat value), and III (high to medium habitat value). Mitigation goals (again, where feasible) for impacts to these Resource Categories are as follows:

· Resource Category I (Cienega Creek area, springs, and riparian habitat): all potential losses of existing habitat be prevented

· Resource Categories II and III (facility footprint): all potential losses be avoided or minimized. If significant losses are likely to occur, AGFD recommends that alternatives to immediately rectify, reduce, or eliminate these losses over time be developed. Such alternatives might include mitigation lands of equal or higher value be purchased or made accessible for public benefit.

		

		CA

		AGFD’s Wildlife Habitat Compensation Procedures (Department Policy I2.3)

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		S10

		Develop and provide for implementation of a Rosemont Mitigation Land Plan to show details of efforts to:

· Mitigate loss of public trust lands, water resources, riparian lands, wildlife habitat, and recreational access, in cooperation with the CNF, ACOE,  AZ Game Fish, US Fish Wildlife, with input from other cooperating agencies.

· Include specific parcels, areas, or types of lands for non-development agreements, conservation easements, acquisition or exclusion of public access, and Cooperative Land Owner Programs.

Include specific criteria from agencies with applicable regulations to identify lands that may be suitable for direct or cooperative acquisition efforts where high-value lands may be available for purchase.

		

		CA

		

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		39

		Federal, state, or local land or habitat management agencies may require or recommend compensatory land provisions, acre-for-acre habitat offsets, or other programs for mitigating habitat loss.



Rosemont shall work with relevant agencies to develop an integrated regional habitat mitigation solution as near to the impacted areas as possible. 



Agencies shall provide Rosemont with recommended selection criteria to allow Rosemont to negotiate for applicable lands that meet the agency criteria.

		 

		FS

		ACOE, AZ Game Fish, USFWS

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



Duplicative of #142



		5

		



		

		43



		FS Reworded: All waters potentially affected by contamination must be covered or otherwise excluded from exposure to wildlife.

		

		FS

		

		Redundant of #52

		5

		



		

		44

		Areas of the northern Santa Ritas that are not within the proposed project footprint will have non-essential roads, trails, and structures decommissioned or obliterated (and no new features will be developed)

		 

		FS

		 

		The FS Travel Management Analysis will identify which roads to maintain and which will be obliterated after mine operations have ceased.



Jones: This is something that needs to be negotiated between members of ID Team, as it isn’t a mitigation, but other mitigations could compromise this concept of wildlife corridor  retention 



Salek:  “Non-essential” must be defined, and allowance for new technology of management techniques must be made before prohibiting new features.

		5

		



		

		45

		Where access allows, the Water Source Enhancement and Mitigation Plan shall incorporate the concept of standing water catchments along surface water and storm water diversions, preferably with slow flow-through design.  



These structures shall allow for seeps, springs, and extended seasons of surface water available to wildlife from release of base-flow storage.  (Such structures shall not be located close to the mineral processing facilities).

		 

		FS

		 

		 Combined with #42

		5

		



		

		47

		Provide endowment for managing invasive species.

		

		FS

		

		Moved to Monitoring Reports section

		5

		



		

		48

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		Moved to Monitoring Reports section

		5

		



		

		49

		All mitigations that reduce the amount of light outside the footprint (as per the mitigation table).

		

		FS

		

		Redundant of #63, #65 and #67

		5

		



		

		50

		Mitigation that will reduce the threat of catastrophic deposition of sediments and resource damage during “100-year” flood events.

		

		FS

		

		Redundant of #115, #116, and #119

		5

		



		

		53

		The goals of the onsite and offsite mitigation plans are to provide replacement quantity and quality habitat to users of the USFS, BLM, State, and private lands in the area.  The mitigated uses of these lands include recreational opportunities enjoyed by surrounding communities for the displaced habitat, species, and tourist activities that will attend the proposed project.

		All

		Public

		

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



Duplicative of #142

		5

		



		

		54

		Prevent exposure of migratory waterfowl and other wildlife to all toxic waters used in or resulting from processing the ore.

		All

		Public

		

		Redundant of #52

		5

		



		

		55

		According to the County’s Conservation Lands System, portions of the project area are determined to be Biological Core Management Areas. The CLS requires as mitigation that least 80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 4:1 ratio.

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



		5

		



		

		56

		According to the County’s Conservation Lands System, portions of the project area are determined to be Important Riparian Area. The CLS requires as mitigation that least 95 percent of the total acreage of lands within this designation shall be conserved in a natural and undisturbed condition.

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



		5

		



		

		57

		According to the County’s Conservation Lands System, portions of the project area are determined to be Multiple Use Management Area. The CLS requires as mitigation that least 66 2/3 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 2:1 ratio

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



		5

		



		

		59

		Mitigation land purchase adjacent to the CNF of equal size and wildlife values

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		62     

		Dark/Night Skies

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		



		

		63

		Design and operate exterior and access route lighting to recognize and achieve the goals of the 2006 City of Tucson/Pima County Outdoor Lighting Code, while also protecting the safety of the workers and visitors to the project facilities.



Where safety requirements allow outdoor lighting shall use:

· appropriate shields, 

· dimmers and/or full cutoff lighting fixtures

· directional lighting

· limited spectrum technologies

· minimum lumens practicable

		All

		FS

		Corridor Management Plan for the Patagonia-Sonoita Scenic Road objective 3, page 53 bullet 4

		MSHA requires a certain level of safety lighting.

		2

		



		

		69 (new)

		RCC shall develop a lighting plan for operational lights, shall identify MSHA lighting requirements, and shall identify Pima County Outdoor Lighting Code applicable measures.

		

		

		

		

		2

		



		

		 

		RCC considered and accepted 

		



		

		 

		Needs clarification

		 

		 

		 

		 

		 

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		64

		Limit mine activities to daytime only.

		All

		Public

		 

		Infeasible due to continuous nature of operations (addressed in alternatives review)

		5

		



		

		65

		Where safety requirements allow outdoor lighting shall use:

· appropriate shields, 

· dimmers and/or full cutoff lighting fixtures

· directional lighting

· limited spectrum technologies

minimum lumens practicable

		All

		Public

		 

		Combined with #63 

		5

		



		

		66

		Use 55 watt induction lamps with motion sensor controls on all roads and parking lots to reduce energy consumption and light pollution

		All

		Public

		 

		Infeasible due to safety regulations

		5

		



		

		67

		Exterior lighting on buildings or trailers should be appropriately directed and/or shielded using the lowest level of light sufficient for the purpose.

		All

		Public

		 

		Duplicative of #63

		5

		



		

		68

		Augusta should voluntarily comply with the Pima County Outdoor Lighting Code even though it is exempt.

		All

		Public

		 

		Duplicative of #63  



		5

		



		

		72     

		Energy

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		76 

		Solar panels shall be used for energy needs of administrative building.

		

		

		

		2

		



		

		 

		RCC considered and accepted 

		



		

		73             

		Initial construction of the project facilities to include an Energy Conservation and Sustainable Source Demonstration Plan. The ECSSD Plan shall consider:

· the use of alternative energy sources such as solar, wind and geothermal to power or supplement energy needs of administrative activities of the mining operations.  

· The project administration building shall be designed to showcase use of LEED and sustainable energy concepts.

		All

		Public

		

		LEED certification guidelines

		3

		



		

		

		Clarification/more information needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		74             

		Place solar panels on tailings and pit after mining operations.

		All

		Public

		 

		Does not mitigate an impact. Would require future study.

		5

		



		

		75             

		Use natural gas to power mining operations.

		All

		Public

		 

		Unavailable energy source. Would require pipeline constructed to site. Not feasible for some mining equipment energy needs.

		5

		



		

		78     

		Hazardous Materials

		



		

		

		Covered under law, regulation, and policy

		



		

		80             

		Hazardous materials and substances to be managed and contained within appropriately designed, constructed, and maintained facilities. 



These facilities to include as appropriate secondary containment concrete, asphalt, synthetic, clay lining, and adequate stormwater management and drainage systems to prevent contamination outside of containment areas.  



MSHA regulations require Rosemont to maintain MSDS sheets available to workers.  As required under EPCRA and/or CERCLA MSDS information shall be provided to appropriate emergency response departments, hospitals, and available for visitors entering the site

		All

		Public

		MSHA, RCRA, EPCRA, DOT (site specific)

		

		1

		



		

		 

		Covered/addressed in MPO

		



		

		79             

		RCC shall describe and commit to measures to identify and ensure isolation of potentially acid generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. This will include the development of a plan to identify and manage materials using geo-chemical analysis and acid-base accounting methods. Areas of potential acid generation on the interim and ultimate pit wall shall be identified and appropriate management strategies developed.

		All

		Public

		 

		Partially described in MPO but no details RE: where in waste rock or tails acid generating materials will be placed, and at what stage of the operation.

		2

		



		

		 

		RCC considered and accepted 

		



		

		

		Clarification/more information needed

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		84     

		Heritage

		



		

		 

		Covered under law, regulation, and policy

		



		

		85

		Complete Archaeological Inventory survey for all parts of the Area of Potential Effect not surveyed in the SWCA survey of the initial MPO area and evaluate National Register eligibility for additional sites that are recorded.



Prior to ground disturbing activities for the selected alternative, the FS shall conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.



Under the programmatic agreement, the FS shall conduct archaeological data recovery at National Register-eligible sites within the project footprint

		 Selected Alt.

		FS & Public

		 National Historic Preservation Act of 1966, as amended (NHPA)

		 

		1

		



		

		90

		Where human burials can’t be excluded from the project disturbance areas, recover and repatriate remains to appropriate Native American tribe or nation following the provisions of the Native American Graves Protection and Repatriation Act and according to a project-specific burial treatment plan.

		 Selected Alt.

		FS

		 NHPA and Native American Graves Protection and Repatriation Act (NAGPRA)

		 

		1

		



		

		91

		Protect the Ball court Site (AZ EE:2:105) where waste rock or tailings deposition does not affect the site, backfill previously excavated pithouses, and prevent incursions into the site by fencing the perimeter and closing the road across the site.  Complete an archival record of traditional uses, through on-site oral interviews with tribal members.

		 Barrel Canyon

Alt.

		FS

		 NHPA

		

		1

		



		

		 

		Covered/addressed in MPO

		



		

		97

		The proposed Santa Rita Mountains Community Endowment Trust is structured to be accessible to heritage and traditional uses and users in the area.  Grants to be made from the annual funds available from the SRMCET can be utilized to:

· provide educational and economic opportunities for public and tribal members 

· Sponsor education or training for tribal students 

· place interns in fields like wildlife biology, hydrology, cultural resource management, impact analysis and mitigation, business, mining technology, and other natural resource-related fields) 

· Develop cultural programs related to the heritage resources in the Santa Rita Mountain area.

· Develop displays and educational materials related to heritage resources in the Santa Rita Mountain area.

· Consideration of heritage resources- visual, wildlife, range management, livestock, etc., for the post-mining land use.

		 All

		FS

		FS American Indian Relations Policy

		 

		2

		



		

		 

		RCC considered and accepted

		



		

		92

		RCC shall provide notification of access to tribal interests to facilitate harvesting of traditional food, medicinal, and basketry plants (e.g. agave, beargrass) and traditionally used clays and pigments (generally found in natural cutbanks at springs) before project disturbance.

		 

		FS

		 

		 

		3

		



		

		99

		Through consultations with tribal experts, identify whether any plants in the project area could be feasibly/practicably transplanted to tribal lands. Plants may include Palmer agave, yucca, beargrass, oak, mesquite and juniper.

		 

		FS

		FS American Indian Relations Policy

		

		3

		



		

		100 (new)

		Complete an archival record of traditional uses shall be developed through on-site oral interviews with tribal members.

		

		FS

		

		

		3

		



		

		 

		Clarification Needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward	

		



		

		86

		Conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.

		 

		FS

		 

		Combined with #85 and #87 

		5

		



		

		87

		Under the programmatic agreement, the FS shall conduct archaeological data recovery at National Register-eligible sites within the project footprint

		 

		FS & Public

		 

		 Combined with #85 and #86

		5

		



		

		88

		Design waste dump and tailings piles to minimize impacts on properties eligible for the National Register of Historic Places and traditional collection areas.

		 

		FS

		 

		Considered and dismissed during alternative development

		5

		



		

		89

		Minimize impacts to human burials from disturbance or dumping.

		 

		FS

		 

		Considered and dismissed during alternative development

		5

		



		

		93

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		 

		FS

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		94

		Ensure protection of springs, riparian areas, and ground water to the extent possible.

		 

		FS

		 FS American Indian Relations Policy

		 Redundant of #206, #208, and S9

		5

		



		

		95

		Ensure reclamation of project-disturbed areas to allow achievement of identified post mining land uses that are appropriate and compatible with the surrounding natural landscape to the extent possible.

		 

		FS

		 

		Redundant with #96 (in Reclamation)

		5

		



		

		96

		The Rosemont Reclamation Plan to include specifications for:

· selection of plants and planting methods for trees and shrubs, 

· Selection of native plant species as well as important existing grasses during reclamation. 

· Species of trees and shrubs to be considered include those important to traditional native American cultural uses in the area, including mesquite, juniper, and oak.  

· Traditional and heritage livestock and wildlife uses of local plant species shall be considered in selection of plant species to be used in site revegetation.

· Plant species selection will, as necessary, balance heritage use species with natural environment and stabilization criteria.

		 

		FS

		 

		Moved to Reclamation

		5

		



		

		98

		Consider Partial or complete backfilling of the pit or transportation of materials of other, previously opened pits.

		 

		FS

		 

		Alternative being considered

		5

		



		

		102   

		Hydrology

		



		

		 

		Covered under law, regulation, and policy

		



		

		110

		As required by ADEQ under Aquifer Protection Permit rules and individual facility permit, Rosemont has accepted the design criteria and permit limits as needed to protect groundwater resources. A thorough engineering evaluation was completed for facilities to determine the appropriate Best Available Demonstrated Control Technology (BADCT) required for design.  Rosemont will develop a Groundwater Monitoring and Reporting Plan as per the terms of the APP permit.

		 

		FS

		 

		Salek to combine with #127





		1

		



		

		116

		Obtain coverage under the AZPDES Construction General Permit and/or Multi-Sector General Permit, as applicable, to control the discharge of pollutants, including sediment, in stormwater discharges from the project. Best management practices associated with these permits include, among others:

· erosion and sediment control,

· good housekeeping,

· routine inspections and maintenance,

		 

		FS

		 

		 AZPDES



Salek to integrate with #120,  #124 and #128

		1

		



		

		117

		As needed for each of the alternatives under comparative analysis and design review, Rosemont shall provide for appropriate capacity of process water and tailings storage to protect against flooding or overtopping.



The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.



Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. ***



		

		FS

		ADEQ APP,

MSHA, AZ State Dam Safety Permits

		Combined with #115 and #119



*** RCC to provide examples

		1

		



		

		120

		Maintain stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.

		 

		FS

		 

		  Salek to combine with #116,  #124 and #128

		1

		



		

		124

		Use non-point source sediment control measures including: 

		 

		FS

		 

		  Salek to combine with #120,  #120 and #128

		See 3rd Column

		



		

		

		o   Prepare and implement erosion control actions before starting surface disturbing activities.

		1

		

		

		

		

		



		

		

		o   Disturb the smallest area practical.

		1

		

		

		

		

		



		

		

		o   Implement concurrent reclamation when feasible.

		2

		

		

		

		

		



		

		

		o   Manage runoff from disturbed areas to reduce sediment from leaving the site.

		1

		

		

		

		

		



		

		

		o   Use berms and ditches to control runoff from road surfaces.

		Brian to reword per ACOE reqs

		

		

		

		

		



		

		

		o   Install settling basins, hay bales, and/or silt fences to control sediment in ditches.

		Brian to reword per ACOE reqs

		

		

		

		

		



		

		

		o   Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.

		1

		

		

		

		

		



		

		

		o   Seed road cuts with an approved seed mix.

		2

		

		

		

		

		



		

		

		o   Use hydroseeding on steep or more erodible cuts and fills as appropriate.

		2

		

		

		

		

		



		

		

		o   Maintain sediment control measures after storm events.

		1* reword

		

		

		

		

		



		

		

		o   Monitor effectiveness of ongoing erosion and sediment control measures and modify where appropriate.

		1

		

		

		

		

		



		

		126

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement a Local Groundwater Mitigation Plan.  The target of the Local Plan is the area south of the CAP terminus, north of Green Valley, and east of the Santa Cruz River.  The Local Plan goal is to mitigate impacts to the local aquifer including steps to implement:

· Residential Well Protection Agreement for protection of residential wells in the unincorporated Sahuarita Heights Area.

· Local CAP recharge in Sahuarita/Green Valley near as practicable to the Rosemont supply well field in the area of the cone of depression caused by Rosemont water withdrawal.

· If feasible and practicable, a manner allowing for use of CAP direct delivery to mine site via supply pipeline from CAP terminus (Pima Mine Road Recharge Project).

· If feasible and practicable, a manner allowing for use of waste water effluent direct delivery to mine site via supply pipeline from Green Valley Wastewater Reclamation Facility 

		 

		FS

		 

		FICO facility and Secretary of Interior effluent from TO



Salek to reword

		1

		



		

		127

		Obtain and maintain an Aquifer Protection Program permit from the ADEQ that determines the requirements to reduce or eliminate the potential for discharge of pollutants to the aquifer through the employment of Best Available Demonstrated Control Technology and monitoring at the Points of Compliance. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by ADEQ that will be relied upon by the ADEQ to issue the authorizing or regulatory permit.



As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to comply with enforceable groundwater protection permit conditions of the ADEQ APP.



The APP permit conditions are issued by the State of Arizona and include to:

· Thorough geotechnical and geological site evaluation as part of engineering design review,

· Review by ADEQ that includes designs that include a demonstration of Best Available Demonstrated Control Technology suitable to the site and to the application.  

· Prefunding or guarantee of independent sources of funding for all costs for decommissioning plant facilities with potential to discharge pollutants to groundwater

· Monitor plant operations for compliance with permit standards 

· Build and operate monitor wells for groundwater quality at compliance points required by the APP permit throughout facility operations and after closure.

· Pay all expenses related to groundwater protection, monitoring, and as may be necessary to maintain compliance with permit standards

· Prepare a Groundwater Monitoring and Reporting Plan that includes requirements in the permit.



Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.







		All

		CA

		 

		 Salek to combine with #110

















		1

		



		

		128

		Obtain a Multi-sector General Permit from ADEQ’s Arizona Pollutant Discharge Elimination System program that regulates stormwater discharges associated with industrial activity. Obtaining this permit includes the preparation of a stormwater pollution prevention plan and implementation of control measures as outlined by ADEQ’s AZPDES MSGP program.

		All

		CA

		 

		  Salek to integrate with #120,  #124 and #116

		1

		



		

		129

		Use gray water, wastewater, and/or effluent in place of or to supplement the use of groundwater.

		All

		Public

		 

		

		1

		



		

		130

		Use CAP water for mine operations.

		All

		Public

		 

		

		1

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		 

		RCC considered and accepted 

		



		

		103

		As applicable to waste rock and tailings disposal siting alternatives, small retention structures shall facilitate infiltration of storm water on-site to contribute to local groundwater recharge.  These retention, infiltration basins shall be managed to optimize maintenance of surface and ground water quality.

		 

		FS

		 

		Reword to state alternative dependent

		3

		



		

		104

		Where stormwater rules and management plans allow, diversions consistent with topography shall be designed and operated to route storm water efficiently through or around project facilities and to transport runoff water to downstream watersheds.

		 

		FS

		 

		Reword to state alternative dependent

		3

		



		

		108

		In the vicinity of the Rosemont water supply wells, Rosemont has agreed to a program to mitigate the potential effects of Rosemont pumping on residential water supply wells in the Sahuarita Heights neighborhood.  The USWO Rosemont USWO agreement includes:

· A legally binding instrument negotiated and implemented by the United Sahuarita Well Owners group and Rosemont. 

· Rosemont has agreed to implement and maintain this residential well protection plan throughout the life of its mineral production operations.  

· The USWO/Rosemont agreement has detailed terms related to pump inspection, pump maintenance, pump replacement, well inspection, well maintenance, and well replacement.

· Costs for the USWO/Rosemont agreement are born by Rosemont for the benefit of the USWO members and Rosemont.  

· The agreement has been signed and recorded in Pima County.  

· A third-party insurance company administers the obligations of Rosemont to protect pumps, wells, and water supply to residential wells under the USWO agreement. 

· The benefits of the USWO/Rosemont agreement are transferable to successors of interest to USWO participants.

· The USWO/Rosemont agreement is binding on successors in interest to Rosemont. 

· The right to pump water from the Rosemont Wells is subject to the requirement of the Mineral Extraction Water Right from ADWR.

· The ADWR permitted water right has been pledged as security for the implementation and continued compliance with the USWO/Rosemont agreement.

		 

		FS

		 ADWR

		 

		3

		



		

		114

		Monitor pit water quality and minimize impacts of pit dewatering during operations. Monitor pit water quality and make adjustments to mine management based on results.

		 

		FS

		 

		 

		3

		



		

		121

		To minimize infiltration, Rosemont shall either grade the top surface of the tailings storage facility to minimize surface water ponding and infiltration, or grade the surface of the tailings to maximize retention for evaporation without infiltration.

		 

		FS

		  ADEQ APP,

MSHA

		

		3

		



		

		123

		Monitor groundwater levels and make adjustments to mine management based on results. Monitor groundwater levels and minimize impacts to water levels and quality during reclamation.

		 

		FS

		 

		 

		3

		



		

		125

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement Regional Groundwater Mitigation within the TAMA, including plans implemented or to be implemented for:

· Utilize available CAP water as a source to conduct recharge within Tucson Active Management Area (Lower Santa Cruz).

· To the extent practicable, balance CAP storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use.

· Maintain water storage and use inventory records to show that CAP recharge credits are balanced against groundwater removed from the TAMA, and that the offset-credits are extinguished and not recoverable.



		 

		FS

		 

		 

		3

		



		

		138

		Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.

		All

		Public

		 

		

		3

		



		

		145      

		Clarification/more information needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		105

		Recharge groundwater in Davidson Basin with supply water from the TAMA.

		 

		FS

		 

		 TAMA law with verification. Salek to reword.

		5

		



		

		106

		Where springs or seeps are documented as lost, create three new water sources of similar characteristics.

		 

		FS

		 

		Reword to match #42

		5

		



		

		107

		Purchase and set aside areas of off-site mitigation to comply with ACOE and/or ESA requirements.

		 

		FS

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

Duplicative of #142

		5

		



		

		109

		Monitor groundwater levels and make adjustments to mine management based on results.

		 

		FS

		 

		Combined with #114

		5

		



		

		110

		As required by ADEQ under Aquifer Protection Permit rules and individual facility permit, Rosemont has accepted the design criteria and permit limits as needed to protect groundwater resources. A thorough engineering evaluation was completed for facilities to determine the appropriate Best Available Demonstrated Control Technology (BADCT) required for design.  Rosemont will develop a Groundwater Monitoring and Reporting Plan as per the terms of the APP permit.

		 

		FS

		 

		Salek to combine with #127





		5

		



		

		111

		Construct large retention structure downstream of the disturbance footprint.

		 

		FS

		 

		 Salek to reword

		5

		



		

		112

		Partial or complete backfill of the pit.

		 

		FS

		 

		Alternative being developed

		5

		



		

		113

		Install storm water diversions surrounding the pit.

		 

		FS

		 

		 Duplicative of #104

		5

		



		

		115

		The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.

		 

		FS

		  MSHA, AZ State Dam Safety Permits

		 Combined with #117 and #119

		5

		



		

		118

		Install erosion control measures to prevent erosion and retain sediment on site if erosion does occur.

		 

		FS

		 

		 See Item 116 (7.1.2)

		5

		



		

		119

		Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities.

		 

		FS

		AZ Dam Safety Permit

		 Combined with #115 and #117

		5

		



		

		122

		Use waste rock buttress design to prevent tailings facility failures

		 

		FS

		 

		 Duplicative of #110

		5

		



		

		131

		Place a lining under the waste rock and tailings piles.

		All

		Public

		 

		To be determined by technical review as required by the APP

		5

		



		

		132

		Use desalinated ocean water for mining operations.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		133

		Store CAP water in a new reservoir close to mine that can serve mine’s water needs and be used for Public recreation.

		All

		Public

		 

		Infeasible

		5

		



		

		134

		Monitor water quality and collect/dispose of pollutants in the runoff from waste rock and tailings piles.

		Public

		Public

		 

		Duplicative of #124/#128

		5

		



		

		135

		Guarantee water for my home.

		All

		Public

		 

		Duplicates Item 126

		5

		



		

		136

		Explicit Performance Standards must be established and continuously monitored by an independent entity at the ongoing expense of Augusta to ensure that the existing water quantity and quality is met during and following reclamation and closure. Such monitoring shall continue through the term required in the permit.  

		All

		Public

		 

		 Duplicates Item 127 (7.1.5) This is a requirement of the APP program, ADEQ is the “independent entity”

		5

		



		

		137

		As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to comply with enforceable groundwater protection permit conditions of the ADEQ APP.



The APP permit conditions are issued by the State of Arizona and include to:

· Thorough geotechnical and geological site evaluation as part of engineering design review,

· Review by ADEQ that includes designs that include a demonstration of Best Available Demonstrated Control Technology suitable to the site and to the application.  

· Prefunding or guarantee of independent sources of funding for all costs for decommissioning plant facilities with potential to discharge pollutants to groundwater

· Monitor plant operations for compliance with permit standards 

· Build and operate monitor wells for groundwater quality at compliance points required by the APP permit throughout facility operations and after closure.

· Pay all expenses related to groundwater protection, monitoring, and as may be necessary to maintain compliance with permit standards

· Prepare a Groundwater Monitoring and Reporting Plan that includes requirements in the permit.

		All

		Public

		 

		Combined with #127 and #110

		5

		



		

		139

		Require that mitigation measures be subjected to greater scientific rigor; that predictions of impacts be based in part on performance in past predictions and experience at other mines

		All

		Public

		 

		Refer to APP

		5

		



		

		140

		Require that mitigation measures be designed by persons with the requisite technical expertise and experience, and that all proposed mitigation measures be subjected to independent review and determination of the risk of failure and the likelihood of success.

		All

		Public

		 

		Required by NEPA

		5

		



		

		141

		All mitigation measures should be subjected to a "worst-plausible case scenario" so that the adverse effects of plausible worst-case scenarios are explicitly studied and considered.

		All

		Public

		 

		SWCA to reword

		5

		



		

		142 and S29

		Mitigate for loss of waters of the U.S. in accordance with the April 10, 2008 Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (73 FR 19594), including, potentially, the purchase and set-aside of offsite mitigation areas, payment in-lieu to an established restoration program, and/or permittee-responsible onsite mitigation.  As examples of this requirement, Rosemont shall:

· Work with Department of Game and Fish, US Fish and Wildlife Service, US Army Corps of Engineers, US Forest Service, Bureau of Land Management, and cooperating agencies as appropriate, to evaluate the potential for inclusion of purchase or assignment of surface water rights for Cienega Creek

· Work with private interests  and/or other interested parties in the Rosemont Mitigation Program as described elsewhere in this mitigation summary table.

· Work with regional Land Trusts, The Nature Conservancy, The Audubon Society, and other non-profits and Non-Governmental Organizations as may be interested in land set-asides, water conservation, habitat restoration, and habitat protection.

		 

		 

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		S30

		Activities and construction on non-federal lands that might obstruct, retard or divert the flow of water in a watercourse would require a floodplain permit with project specific mitigation measures (tailings dams and waste piles are exempt from floodplain regulations per ARS 48-3613).

		

		CA

		

		Construction and diversion activities are the tailings and waste piles that are exempt

		

		



		

		S31

		Comply with the five permit conditions as described in RCC’s Permit to Withdraw Groundwater for Mineral Extraction and Metallurgical Processing (ME Permit No. 59-215979.0000)

		

		

		

		Duplicate Item 108

		5

		



		

		S32

		Comply with the recharge and recovery requirements set forth in the ARS 45-801.01 if RCC seeks to modify its ME permit wells to allow them to operate as recovery wells (as noted on Page 43 of the MPO). Particular requirements and conditions may pertain to an individual permit, based on the information submitted in the permit application.

		

		

		

		Duplicate Item 125 and speculative

		5

		



		

		145      

		Land Use

		



		

		 

		Covered under law, regulation, and policy

		 

		 

		 

		 

		 

		



		

		149          

		The status and locations of corners and monuments shall be determined during the course of a dependent resurvey performed by the BLM to protect and perpetuate the original corner positions that control property boundaries between NFS and private lands as well as corners for current and future administrative or management purposes. The BLM dependent resurvey shall be completed prior to any ground-disturbing activities occurring on NFS lands. All survey costs shall be borne by the RCC.

		 

		FS

		 43 USC 2 (BLM), 43 USC 722, 43 USC 1364*; Forest Service Manual 7152.03 3(a)(b); ARS 33-103 (D & (E)

		*may have been repealed

		1

		



		

		150          

		A well-monumented control network set outside of the disturbance area using survey grade Global Positioning System (GPS) referenced to the property corner monuments or postions (mineral survey, section, and quarter corners) shall be established by the BLM during the dependent resurvey and completed prior to any ground-disturbing management activities occurring on NFS lands. Costs shall be borne by the RCC.

		 

		FS

		 Title 18, USC Sec 1858 (62 Stat. 789)

		

		1

		



		

		153          

		The approved field notes and plats for the dependent resurvey and control network are filed in the BLM public room and become official records in the public land system.

		 

		FS

		 43 USC 2 (BLM)

		 

		1

		



		

		New

		During reclamation of the Rosemont Copper operations, or as needed during operation, and to a standard satisfactory to the Forest Supervisor, re-establish, monument and re-monument all corners that control the property boundaries between NFS and private lands and other surveyed lines needed for administrative or management purposes and post the property line to Forest Service standard.



At minimum, the relocation or reestablishment of corner monuments and posting of the property line between the NFS and the private land shall comply with the following: applicable land surveying principles, procedures and standards as set forth in the appropriate GLO and BLM Manual of Surveying Instructions, publications, and circulars; current USDI BLM Standards and Guidelines for Cadastral Surveys using GPS Methods; current Arizona Boundary Survey Minimum Standards; appropriate local and state laws and regulations; and monument and posting specifications provided by the FS.

		

		

		Title 18, USC Sec 1858 (62 Stat. 789); 43 USC 2 (BLM), 43 USC 722, 43 USC 1364*; Forest Service Manual 7152.03 3(a)(b); ARS 33-103 (D & (E);  Forest Service Manual 7152.3- Land Line Location Program Priorities; ARS 33-103(D); ARS 33-103(E)

		

		1

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		147          

		 Facilitate future management associated with irregularly shaped mineral survey fractions that will more or less become an integral part of the adjoining private land and improve administration and management efficiency of NFS lands via the Small Tracts Act of January 12, 1983.



Rosemont shall make a fair market offer for the mineral survey fractions as allowed by the Small Tracts Act (>40 acres and price not to exceed $150,000).

		 All

		FS

		Forest Service Manual 5571.12; 36 CFR 254 Subpart C; Small Tracts Act of 1/12/1983 P.L. 97-465.

		 











		3 

		



		

		New

		Rosemont shall agree to work with the FS regarding administrative control on the Rosemont Ranch parcels under the facility footprint.

		

		

		

		

		

		



		

		182          

		Following completion of NEPA process, and as may be applicable at that time, Rosemont and the CNF shall work together to effect transfer of surface ownership and/or surface development rights of the fee land parcels within the waste rock and tailings area footprint that belong to Rosemont Ranch to the Coronado NF to ensure that final or interim reclamation of the waste rock and tailings pile would not be compromised by future non-mineral development or the need for public or private access to these property parcels following completion of approved Rosemont operations.

		 

		FS

		 

		

		3



		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		146          

		Rosemont shall consider providing public access across private lands within or adjacent to public lands.

		 All

		FS

		 None

		 Moved to “Other” section

		5

		



		

		151          

		Re-establish and monument all corner monuments destroyed and/or buried during ground disturbing activities which control the property boundaries between NFS and private lands and other surveyed lines and monuments needed for administrative or management purposes as needed during operation and during reclamation.

		 

		FS

		 

		Duplicative of “New” in  “Covered under law, regulation, and policy”

		5

		



		

		154          

		Transport waste rock and tailings offsite (i.e. other mines, Canada) to retain current land uses on FS lands.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		155          

		Land administration controls (fee, lease, etc) and land mitigation commitments shall be recorded and/or enforceable as specified in the land mitigation plan.

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		161   

		Public Health and Safety

		



		

		

		Covered under law, regulation, and policy

		



		

		S42

		Rosemont will maintain a Site Safety and Health Plan and complete the required site-specific training during operations.

		

		FS

		MSHA

		

		1

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		163          

		Rosemont shall prepare a Production and Operation Blasting Plan as part of the Final MPO. The Blasting Plan shall include acknowledgement that approval of the Rosemont Final MPO includes a condition that Rosemont and any successors in interest or ownership of the Mine shall be required to repair or otherwise pay for all damages to area residential, historical, or other structures due to blasting at the Mine. A blast monitoring program shall be included in the blasting plan with monitoring points located between the areas to be blasted, and sensitive receptor sites.  Results of blast monitoring shall be available on request to agencies and local residents.

		All

		Public

		 

		Pending effects determination

		3

		



		

		S43

		Coronado to hire, at RCC expense, an outside company to conduct spot check noise monitoring.

		All

		FS

		

		Include in monitoring and reporting

		3

		



		

		162          

		RCC shall work with local emergency service providers to maintain or increase appropriate level of service.

		All

		Public

		

		

		3

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		S41

		Because Coronado National Forest Employees would be required to inspect/ visit/ hold meetings at the mining site, RCC shall provide initial MSHA safety training and recertification safety training for Coronado employees starting in 2010 at the expense of RCC.

		

		FS

		

		Free training is available through the AZ State Mine Inspector’s Office. RCC on-site training will provide continual training as needed.

		5

		



		

		165   

		Range/Grazing

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		166          

		At least one sustainable surface water source shall be identified in the plan for each of the permanent pastures within the Rosemont Ranch. 

		 All

		FS

		 

		

		3

		



		

		

		Clarification/more information needed

		



		

		

		



		

		170   

		Reclamation

		



		

		 

		Covered under law, regulation, and policy

		 

		 

		 

		 

		 

		



		

		183          

		Annually, Rosemont Copper Company shall submit a summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, plans that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Rosemont Copper Company and the Coronado NF would meet to review the MPO and annual report, and the Forest Service administrator would conduct an annual inspection of site reclamation.  Modify or supplement the MPO as necessary to address reclamation issues.

		 All

		FS

		 

		 

		1

		



		

		190          

		Require that reclamation performance guarantees be provided upfront.

		All

		Public

		 

		 

		1

		



		

		188          

		Upon finalizing a reclamation plan for the operations, the costs of implementing the plan must be established as per FS funding requirements and other applicable agencies.

		All

		Public

		 

		 

		1

		



		

		187          

		The Final Rosemont Reclamation Plan shall include a mutually acceptable method for phasing in reclamation performance guarantees and requirements over the life of the approved project.  The Final Reclamation Plan shall also include a mutually acceptable method for phased adjustment of reclamation performance guarantees and requirements over the life of the approved project. 

		All

		Public

		 

		 

		1

		



		

		

		Covered/addressed in MPO

		



		11.1.1

		172

		Design slopes on waste rock and tailings piles that are flat enough to support successful revegetation where applicable

		All

		FS

		

		

		2

		



		

		 

		RCC considered and accepted 

		



		

		96

		The Rosemont Reclamation Plan to include specifications for:

· selection of plants and planting methods for trees and shrubs, 

· Selection of native plant species as well as important existing grasses during reclamation. 

· Species of trees and shrubs to be considered include those important to traditional native American cultural uses in the area, including mesquite, juniper, and oak.  

· Traditional and heritage livestock and wildlife uses of local plant species shall be considered in selection of plant species to be used in site revegetation.

· Plant species selection will, as necessary, balance heritage use species with natural environment and stabilization criteria.

		 All

		FS

		 

		Moved from Heritage Resources

		3

		



		

		S8

		Rosemont Reclamation Plan to include specific provisions to prepare seedbed, reseed any project-related disturbances along Pima County ROW or roadway.

		All

		CA

		

		Included in Plants and Animals section as well

		3

		



		

		173          

		Rosemont shall contour and blend edges of topographic disturbances with adjacent undisturbed land to avoid sharp topographic breaks wherever practicable

		 All

		FS

		 

		 

		3

		



		

		174          

		The updated Rosemont Reclamation Plan shall include provisions to treat major erosion and slope failures on reclaimed areas promptly and as they occur.  The Reclamation Plan shall acknowledge that erosion prevention is preferable to remedial action, and include provisions to this effect.  RCC shall provide details in the Reclamation Plan that defines what erosion conditions would require action and how problems shall be addressed.

		 All

		FS

		 

		

		3

		



		

		176          

		Identify reference sites in the Rosemont mine vicinity to determine native species occurrence, density, and cover to develop a long-term reclamation plan.  Consider aspect, elevation, and location (ridge vs. canyon bottom).  Based on reference site data, provide appropriate native seed mixes and plant lists for Coronado NF approval prior to any site revegetation.  Select species capable of being self-sustaining on the selected site and include species with the ability to provide erosion control and stability.  Establish vegetation re-establishment criteria for reclaimed areas and ensure that all areas meet criteria prior to bond release.

		 All

		FS

		 

		 Kriegel: This is not yet addressed in the MPO

		3

		



		

		179          

		Rosemont Reclamation Plan shall include provisions for field surveys as needed to record species composition, seed mixes used, canopy cover of seeded/planted and “volunteer species” in selected representative areas as reclamation proceeds.  If seeded/planted species have failed to establish following the first two years, the plan shall provide for supplemental seeding and/or replanting.  

		 All

		FS

		 

		Should go into Monitoring Report



Jones: Combine with #178

		3 & 4

		



		

		180          

		RCC shall monitor revegetation annually for the life of the mine operations until successful revegetation is confirmed by the Coronado NF.

		All

		FS

		 

		

		3

		



		

		181          

		The Rosemont Reclamation Plan shall include specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas to provide sufficient cover on all disturbed areas to be reclaimed.  Unless otherwise specified, Rosemont shall:

· provide for a minimum of  1 foot of growth media cover over

· final waste rock slopes,

· waste rock surfaces,

· waste rock benches,

· completed tailings buttress,

· water diversion fill slopes,

· plant site fill slopes,

· construction laydown areas,

· facility plant-site following final removal of equipment.

· Temporary roads

· The areas to be revegetated shall be contoured, graded, prepared, and seeded in accordance with the specifications in the approved Reclamation Plans.



The Rosemont Reclamation Plan shall provide for conservation of growth media on site.  The details for storage of growth media shall require: 

· Placement of growth media stockpiles in locations that are stable, isolated from surface water, gently sloping, and well drained. 

· Growth media stockpiles shall be convex in shape and have no steeper than three to one slopes.  

· Stockpiles shall be revegetated with native species no later than the first growth season following construction to minimize erosion.

· No persistent non-native species shall be used in reclamation except as allowed in the approved Reclamation Plan, where some locally important non-native species may already be established.  

· Install sediment control structures or other Best Management Practices (BMPs) as needed to protect growth media from loss.

· Use growth media stockpiles quickly during concurrent reclamation to minimize the length of storage time.

		 All

		FS

		 

		 

		3 & 4

		



		

		187          

		The Forest Service may authorize a phased bond adjustment as needed according to reclamation plan stipulations. 



The Final Reclamation Plan shall include well-defined criteria for determining successful completion for each stage and type of reclamation activity and a reasonable amount of holdback for phased bond release to provide assurance of reclamation success.  These criteria to be as developed or approved by the Forest Service.

		All

		Public

		 

		 

		3

		



		

		

		Clarification/more information needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		171          

		Provide concurrent reclamation throughout mining operations to establish landforms and native vegetation and maintain water quality.

		 

		FS

		 

		Duplicative of #234 and #235

		5

		



		

		175          

		Provide sediment and erosion control measures to prevent erosion to the extent possible on reclaimed surfaces, and to retain sediment onsite if erosion does occur.  All sediment control measures shall be maintained by Rosemont Copper Company until the reclamation effort has met established standards and bonds have been released.

		 

		FS

		 

		 Included in Hydrology Section #124 and#128

		5

		



		

		177          

		Utilize native species or short-lived non-native species such as annual grasses or forbs for short-term reclamation such as seeding topsoil stockpiles.  Avoid the use of any persistent non-native species shall in reclamation.

		 

		FS

		 

		Seeding is supplied by the CNF

Kriegel: What does this mean?

		5

		



		

		178          

		The Noxious Weed Control Program shall include specifics on reducing noxious weed introduction and weed control throughout the project area. The Reclamation Plan shall acknowledge that noxious weed prevention is preferable to remedial action, and include provisions to this effect. 

		 

		FS

		 

		Moved to Plants and Animals Section



		5

		



		

		182          

		Following completion of NEPA process, and as may be applicable at that time, Rosemont and the CNP shall work together to effect transfer of surface ownership and/or surface development rights of the fee land parcels within the waste rock and tailings area footprint that belong to Rosemont Ranch to the Coronado NF to ensure that final or interim reclamation of the waste rock and tailings pile would not be compromised by future non-mineral development or the need for public or private access to these property parcels following completion of approved Rosemont operations.

		 

		FS

		 

		Moved to Land Use Section

		

		



		

		184          

		Backfill the pit after mining operations are finished.

		All

		Public

		 

		Alternative being developed

		5

		



		

		185          

		Use waste rock and tailings piles as a location for solar arrays after mining operations are complete.

		All

		Public

		 

		Does not mitigate an impact. Would require future study.

		5

		



		

		186          

		Create a lake out of the pit after mining operations for fish habitat and recreation

		AAll

		Public

		 

		Alternative considered and dismissed; safety issue

		5

		



		

		189          

		The costs of mine closure must be estimated and included in the reclamation bond estimate.



These costs must be included in the reclamation bond cost estimate since the Forest Service must rely upon the reclamation bond to accomplish mine closure in the event that Augusta does not. Well-defined criteria for determining successful completion of mine closure must be developed by the Forest Service.

		

		Public

		 

		 Duplicative of #190 and #188

		5

		



		

		

		

		

		

		

		

		

		



		

		193   

		Recreation

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		194          

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for Public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		 All

		FS

		FSM 2330.2, FSM 2310.2, FSM 2311, LMP Goals p 9 Rec 1

		 Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		2

		



		

		 

		RCC considered and accepted 

		



		

		196          

		Relocate or restore access to Arizona Trail and OHV trailheads impacted by the mine. This could include parking, a restroom, OHV loading ramps, and other appropriate facilities.

		 

		FS

		 

		Jones: These should not be relocated in the same area because it conflicts with the P/A needs of having some contiguous habitat left that hasn’t been altered by the mine.  This same comment applies to the next several.  If carried out, these would be anti-P/A mitigations.

		3

		



		

		197          

		A Rosemont Recreation Improvement Management Plan (RRIMP) shall be prepared as part of the Final MPO.

· The RRIMP shall include provisions for the Los Colinas Segment of the Arizona Trail. 

· The RRIMP shall provide for a sustainable water station for use by pack stock and horses along the Los Colinas segment of the Arizona Trail.

· Relocate portions of the Arizona Trail as needed to provide a trail for users throughout the mine life and post-mine.

		 

		FS

		FSM 2350.2, FSM 2350.3, FSM 2353.02, FSM 2353.03, FSM 2353.04g, FSM 2353.04i, FSM 2353.11, FSM 2353.25, FSM 2354.43c, National Trails System Act (16 USC 1241)

		 

		3

		



		

		198          

		The RRIMP shall include and schedule details for installation and maintenance of interpretive signs along the Arizona Trail and at the viewpoint on State Route (SR) 83 where mining activity is visible.

· Sign topics, text, graphics, design, materials locations, and installation requirements shall be reviewed and approved by the Coronado NF.

· Installation of signs on SR 83 shall be coordinated with Arizona Department of Transportation.

· During the time period of mine operations under the MPO, maintenance of signs shall be funded by Rosemont Copper Company.

		 

		FS

		FSM 2353.32

FSM 2333.58

		

		3

		



		

		201          

		RCC shall provide:

· A perimeter road reconstructed per FS specifications on the west side of waste rock and tailings pile (east of the pit) that provides both north-south  post-mine legal public access through the site and access for RCC closure monitoring.

· A perimeter road on the east side of the waste rock and tailings pile that provides only administrative access for RCC closure monitoring and is not open to the public (in order to protect the non-motorized setting for the Arizona Trail).

		 All

		FS

		FSM 2350.2, FSM 2350.3, FSM 2353.02, FSM 2353.03, FSM 2353.04g, FSM 2353.04i, FSM 2353.11, FSM 2353.25

		

		3

		



		

		

		Create a multi-use trailhead facility that would:

· Relocate the Rosemont OHV trailhead to a location that better serves OHV users, Arizona Trail users, and Highway 83 travelers.

· Include parking, a restroom OHV loading ramps, and other appropriate facilities.

		All

		FS

		

		

		3

		



		

		241          

		When consistent with CNF travel management goals, mine roads that are no longer needed for mine operations or access shall be naturalized by restoring natural contours, placing growth media, and revegetating with native plants.

		 

		FS

		 

		  Moved from Visual Resources section

		3

		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		195          

		Relocate portions of the Arizona Trail as needed to provide a trail for users throughout the mine life and post-mine.

		 

		FS

		

		 Added as last bullet of #197

		5

		



		

		199          

		Wherever practicable and subject to public and employee safety concerns, the RCC shall provide for: 

· Public access to RCC private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) 

· Costs for providing and maintaining public access provisions and/or easements to be the responsibility of Rosemont during the period of mine operations under the approved Final MPO.

· Provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, wildlife, hikers, and pack stock under the Primary Rosemont Access Road where the Arizona Trail crosses the access road.  It is understood that equestrians and bicyclists may be required to dismount for passage.

		 All

		FS

		 

		Moved to transportation Section

		5

		



		

		199      

		·   Public access easements.

· Public road access across the Santa Rita Mountain ridge, either at Gunsight Pass, Lopez Pass, or other location in the vicinity



		 

		 

		 

		These two of the four original bullets of #199 are  Duplicative of #214

		 5

		



		

		200          

		Maintain Public road access across the Santa Rita Mountains at Gunsight Pass.

		 

		FS

		 

		FS and RCC to follow up regarding Lopez Pass  Duplicates Item 199

		5

		



		

		202          

		Provide an underpass large enough to accommodate equestrians under the access road where the Arizona Trail crosses this road.

		 

		Public

		  FSM 2353.28b

		 Duplicates Item 198

		5

		



		

		203          

		Mitigate for loss of hunting on Unit 34A

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5 

		



		

		205      

		Riparian

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		208          

		As a fundamental effort to protect and allow recovery of riparian areas and sensitive habitat, Rosemont shall design, construct, and operate its transportation system (excluding haul roads) and ancillary systems (pump stations, access roads, etc.) to minimize or remove all project access roads from drainages within waters of the U.S., seasonal tributaries to these jurisdictional waters, and sensitive high value riparian areas.



Mitigation of existing and potential future impacts to riparian areas within the project area may include but not be limited to:

· Fencing to exclude livestock

· Minimize impacts from project activity

· Barriers to public recreational vehicle use

· Notification signage

· Establishment of riparian vegetation where appropriate



		All

		Public

		 

		

		3

		



		

		207        

		The Final Rosemont Reclamation Plan shall identify specific areas to be developed for the post mining land use of “Riparian Habitat and Surface Water Drainage.”  Specify density and sizes of native riparian species to plant along artificial diversions commensurate with the types of vegetation that would naturally occur with that type of flow regime. Specify reclamation goals and methods for that post mining conditions.

		 

		FS

		 

		

		3

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward



		

		206      

		Mitigation and/or compensation of habitat losses are anticipated as requirement of several agencies for impacts to riparian areas, waters of the U.S., Fish and Wildlife habitat, permanent and seasonal springs, seeps, and livestock and wildlife water sources.  Mitigation of these impacts is included in other areas of the mitigation plan including biology, hydrology, land use, heritage resources, and recreation. 



For offsite mitigation, banking, or habitat restoration or acquisition, Rosemont Riparian mitigation plan shall specify the third parties besides Rosemont that could be ultimately responsible for the plan's success.	

		 

		FS

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		210      

		Transportation

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		216          

		Rosemont shall cooperate with ADOT to address SR 83 improvement issues related to mine traffic.

		 

		FS

		P.L. 109-59; AASHTO “Geometric Design of Highways and Streets”, current edition.



		

		2

		



		

		227          

		Rosemont shall develop a comprehensive Rosemont Copper Project Transportation Plan consistent with applicable law and USFS regulations and, to the extent possible, policy for all project-related roads on USFS land:

· Maintenance standards

· Levels of appropriate use, 

· Methods to maintain the roadways sufficiently to prevent washboard, rutting and drainage problems

· Commitment to replace surfacing lost to drainage

· Commitment to repair roads damaged by use 

· Install and maintain wildlife-crossing structures (e.g. Corrugated Metal Pipes)  under primary access road at locations of known wildlife concentration. 

		All

		Public

		 

		Carpooling option will be provided, per the MPO

		2 & 3

		



		

		 

		RCC considered and accepted 

		



		

		199          

		Wherever practicable and subject to public and employee safety concerns, the RCC shall provide for: 

· Public access to RCC private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) 

· Costs for providing and maintaining public access provisions and/or easements to be the responsibility of Rosemont during the period of mine operations under the approved Final MPO.

· Provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, wildlife, hikers, and pack stock under the Primary Rosemont Access Road where the Arizona Trail crosses the access road.  It is understood that equestrians and bicyclists may be required to dismount for passage.

		 All

		FS

		 

		Moved from Recreation Section

		3

		



		

		214 A       

		RCC shall cooperate with CNF travel management goals where feasible on roads under USFS control/jurisdiction within the project area. Travel management details are subject to yearly modification by the USFS.



		

		FS

		36 CFR 212 (Travel Management Rule).



		

		3

		



		

		214 B

		RCC shals dedicate a perpetual public road easement across RCC private lands for the primary and secondary access roads (Gunsight, Lopez, or other) or equivelant feasible routing, to ensure post-mine legal access to USFS lands.

		

		FS

		

		

		3

		



		

		228          

		Rosemont shall include in the Rosemont Copper Project Transportation Plan details that:

· Identify carpooling opportunities for employees 

· Establish shifts that reduce peak-hour traffic 

· Distribute peak travel operations during the morning and evening commute periods to minimize congestion

· Manage trucking to minimize loss of level of service to SR83  and minimize overlap with school traffic to the extent possible

		All

		Public

		 

		Clarify per MPO language



Larry to Reword

		3

		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		230          

		To minimize truck traffic on SR 83, Rosemont shall evaluate a slurry pipeline carrying concentrate from the mine to the west side of the Santa Rita Mountains to a newly constructed dewatering plant. This evaluation to be completed prior to initiation of plant construction. The evaluation to compare alternatives for:

· Optimum routing

· Cost,

· Truck miles

· Truck numbers

· Truck routes.

· Employment

· Dust control issues

· Spill control issues

· Other issues related to a concentrate dewatering plant on the west side of the divide



		 

		 

		 

		Keyes:  This potential mitigation requires a western terminal for the slurry pipeline and either a rail spur, location along an existing rail line, or trucking from the western terminal to the final destination (possibly not be rail).  The impacts are likely to be significant in areas with no or little infrastructure, whereas additional truck use of SR 83 is an incremental change easily accommodated by the managing agency (ADOT).



Kathy to review previous records and studies.

		4

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		211          

		For roads on USFS land, apply dust palliative other than water, water, or shall pave the road.

		 

		FS

		 

		Addressed in AQ section

		5

		



		

		212          

		Rosemont shall develop a comprehensive Rosemont Ranch Transportation Plan that specifies for all non-project-related access roads on USFS land:

· Maintenance standards

· Levels of appropriate use, 

· Methods to maintain the roadways sufficiently to prevent washboard, rutting and drainage problems

· Commitment to replace surfacing lost to drainage

· Commitment to repair roads damaged by use

· Accommodates public access on roads identified by CNF Travel Management Plan as long as those roads are not in conflict with plans to exclude the public from operational areas

		 

		FS

		 

		Duplicative of #227. Included as part of grazing permit.

		5

		



		

		213          

		FS:  For roads with a preponderance of Company traffic on USFS land (i.e. primary access road), install and maintain wildlife crossing structures at locations of known wildlife concentration (if any).

		 All

		FS

		 

		Duplicative of #227:  



		5

		



		

		215          

		Alter trucking schedule around school busses to the extent determined reasonable by ADOT.

		 

		FS

		  P.L. 109-59; AASHTO “Geometric Design of Highways and Streets”, current edition.



		Duplicative of #228

		5

		



		

		217          

		Include construction labor in the Travel Reduction Program envisioned for employees.

		 

		FS

		

		Duplicative of #24

		5

		



		

		218        

		Transport ore via railroad instead of truck.

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		219          

		Hold off on construction until ADOT improves SR83 in order to better accommodate truck traffic.

		All

		Public

		 

		Infeasible, ADOT responsibility 

		5

		



		

		220          

		Construct rail spur along I-19 and reduce truck traffic on SR83 by having trucks travel over the mountain to I-19 to a 

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		221          

		Construct a system of private roads on FS land to be used for mining operations and to keep trucks off of SR83 and other Public roads.

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		222          

		Transport ore via conveyor to rail spur.

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		223          

		Use existing Rosemont Junction Road as primary road instead of creating new access road.

		All

		Public

		 

		Inconsistent with ACOE regulations and riparian goals. 

		5

		



		

		224          

		Improve the interchange at Highway 83 and U.S. Interstate 10 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		225          

		Improve the intersections at all roads serving residential properties along SR83 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		226          

		Provide additional driving lanes on Highway 83 between mile marker 44 and U.S. Interstate 10

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		229          

		Suspend travel operations during the morning and evening commute periods and during travel times for all school buses

		All

		Public

		 

		Duplicate of #228

		5

		



		

		New

		Kriegel:  As mine site areas are returned to public use, use barriers (such as boulders, vegetation, and when necessary, fences) to confine vehicles to roads and parking areas and limit cross-country traffic.

		

		

		FSM 2333.31 (1), LMP Goals p 9 Rec 1 & 7

		Duplicative of #214A

		5

		



		

		233   

		Visual Quality

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		



		

		235 A

		RCC shall revegetate tailings and waste rock piles to return to near natural conditions as described in the Reclamation Plan to minimize the spread of noxious weeds. Revegetation will include the use of species and plant distributions from the surrounding landscape.

		All

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 R LMP S&G p28 visual resource mgmt 1-3ec 7,  LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management

		

		2

		Recreation



		

		 

		RCC considered and accepted 

		



		

		234          

		 Provide a reclamation plan that shapes the tailings and waste rock piles to mimic natural landforms from the surrounding landscape and encourages revegetation of the mine site with native plant species in densities, distributions, and sizes similar to the surrounding landscape. This will include:



· Avoiding landforms that create monolithic forms, extensive flat tops, long horizontal benches, and monotonous, even side slopes

· Incorporating natural, dendritic drainage patterns on all sides of the new piles that release stormwater off the site and allow it to flow downstream.

· Armoring channels as necessary with rock, but avoiding evenly spaced or linear channels, and utilizing rock that is weathered or treated with desert varnish to achieve darkness similar to weathered rock adjacent to the project area. ***

· Blending edges of the landform with adjacent undisturbed land to avoid sharp topographic breaks.

· Varying the grades along the new drainageways on tailings and waste rock piles, with random flagger areas to slow and/or hold water, which will help support vegetation growth.

· Create topography on side slopes that include warping, random ledges, and varying slope lengths and angles.

· Installing boulders and rocky patches on side slopes that mimic rockform in the surrounding landscape.



		All

		FS

		 Title 36 CFR Part 219 Subpart A, Title 36 CFR part 228 subpart A, Title 36 CFR Part 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management, Corridor Management Plan for the Patagonia-Sonoita Scenic Road objective #3 (p 52-53)

		*** Use of desert varnish needs to be clarified/researched

		3

		Recreation



		

		235 B     

		 Replant with a seed mix that includes grasses, forbs, shrubs, and tree species, and plant larger plants (seedlings, transplants, and container plants) in key areas such as highly visible slopes, and where needed for stability.  Container plants will generally be no larger than 5 gallon size.



Provide irrigation to plants in specific areas for the first dry season as needed for successful revegetation. This applies to larger plants (seedlings, transplants, and container plants), not seeding. Irrigation may be via drip irrigation, DryWater, or other.

		All





		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 R LMP S&G p28 visual resource mgmt 1-3ec 7,  LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management

		 

		3

		Recreation



		

		239          

		 Paint or stain buildings or use of other materials for major facilities non-reflective flat shean earth tones (except facilities where this is prohibited by MSHA or other specific requirements, i.e. water tanks) approved by the CNF.

		 All

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		As admissible per MSHA requirements





		3

		Recreation



		

		240          

		At the end of mine operations, remove all unneeded ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing tgrowth media on the areas, and revegetating with native grasses, trees, and shrubs.

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed

		 Duplicative of #235A

		3

		Recreation



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		236

		If required by CNF biologists, grow seedlings and container plants from seeds collected onsite. This may require propagation one or more years prior to planting.

		All

		FS

		

		

		4

		Recreation



		

		237

		Apply desert varnish or other treatments to exposed rock faces (tailings and waste rock piles, road cuts, etc.) when exposed rock is lighter than adjacent weathered rock.

		All

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		*** Use of desert varnish needs to be clarified/researched

		4

		Recreation



		

		238          

		Treat all portions of the pit wall that are visible from Concern Level 1 and 2 travelways and residential areas by applying desert varnish to darken rock to match weathered rock on the ridge at the conclusion of operations.



If possible, plant vegetation on broken ledges on visible parts of pit wall.

		





		FS

























		 Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management

		Debbie to reword



According to MSHA regulations, cannot enter the pit after closure

		4

		Recreation



		

		243          

		Provide funding to the FS for a landscape architect to monitor landforming, revegetation, and other visual quality mitigation throughout the project, and modify or supplement visual quality mitigation measures to address concerns. 

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		Should go into Monitoring Report

		4

		Recreation



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		240          

		At the end of mine operations, remove all unneeded ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing topsoil on the areas, and revegetating with native plants.

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed

		 Duplicative of # 235

		5

		Recreation



		

		241          

		When consistent with CNF travel management goals, mine roads that are no longer needed for mine operations or access shall be naturalized by restoring natural contours, placing growth media, and revegetating with native plants.

		 

		FS

		 

		  Moved to Reclamation Section

		5

		Recreation



		

		242          

		Rosemont shall include considerations in its Rosemont Lighting Plan (see area 62) that:

· Apply mitigation required for night skies to minimize visual impacts at night.

· Review and monitoring of mitigation measures to achieve dark skies environment as observed by neighboring communities of Sonoita, Patagonia, Green Valley, Sahuarita, Vail, Corona del Tucson, Hilton Ranch Road, Singing Valley North, and Greaterville Road.



		 

		FS

		 

		Duplicative of Night Skies mitigation section

		5

		Recreation



		

		244

		Initiate visual mitigation measures during the construction period, continue visual mitigation and reclamation measures throughout the operations period, and complete reclamation at the end of operations.

		All

		FS

		

		Redundant with Reclamation section

		5

		Recreation



		1. 

		233   

		Off-site Mitigation Land

		



		1.1.1. 

		S9

		Mitigate at a 100% level, where feasible, for actual or potential habitat losses through the development of a Habitat Compensation Plan per the AGFD Wildlife Habitat Compensation Procedures (Department Policy I2.3).



The habitat impacted by the project includes Resource Categories I (highest habitat value), II (high habitat value), and III (high to medium habitat value). Mitigation goals (again, where feasible) for impacts to these Resource Categories are as follows:

· Resource Category I (Cienega Creek area, springs, and riparian habitat): all potential losses of existing habitat be prevented

· Resource Categories II and III (facility footprint): all potential losses be avoided or minimized. If significant losses are likely to occur, AGFD recommends that alternatives to immediately rectify, reduce, or eliminate these losses over time be developed. Such alternatives might include mitigation lands of equal or higher value be purchased or made accessible for public benefit.

		

		CA

		AGFD’s Wildlife Habitat Compensation Procedures (Department Policy I2.3)

		SWCA to combine with S10

		

		



		1.1.2. 

		S10

		Develop and provide for implementation of a Rosemont Mitigation Land Plan to show details of efforts to:

· Mitigate loss of public trust lands, water resources, riparian lands, wildlife habitat, and recreational access, in cooperation with the CNF, ACOE,  AZ Game Fish, US Fish Wildlife, with input from other cooperating agencies.

· Include specific parcels, areas, or types of lands for non-development agreements, conservation easements, acquisition or exclusion of public access, and Cooperative Land Owner Programs.

· Include specific criteria from agencies with applicable regulations to identify lands that may be suitable for direct or cooperative acquisition efforts where high-value lands may be available for purchase.

		

		CA

		

		SWCA to combine with S9

		

		



		1.1.3. 

		39

		Federal, state, or local land or habitat management agencies may require or recommend compensatory land provisions, acre-for-acre habitat offsets, or other programs for mitigating habitat loss.



Rosemont shall work with relevant agencies to develop an integrated regional habitat mitigation solution as near to the impacted areas as possible. 



Agencies shall provide Rosemont with recommended selection criteria to allow Rosemont to negotiate for applicable lands that meet the agency criteria.

		 

		FS

		ACOE, AZ Game Fish, USFWS

		Duplicative of #142



		

		



		1.1.4. 

		53

		The goals of the onsite and offsite mitigation plans are to provide replacement quantity and quality habitat to users of the USFS, BLM, State, and private lands in the area.  The mitigated uses of these lands include recreational opportunities enjoyed by surrounding communities for the displaced habitat, species, and tourist activities that will attend the proposed project.

		All

		Public

		

		Duplicative of #142



		

		



		1.1.5. 

		55

		According to the County’s Conservation Lands System, portions of the project area are determined to be Biological Core Management Areas. The CLS requires as mitigation that least 80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 4:1 ratio.

		All

		Public

		 

		

		

		



		1.1.6. 

		56

		According to the County’s Conservation Lands System, portions of the project area are determined to be Important Riparian Area. The CLS requires as mitigation that least 95 percent of the total acreage of lands within this designation shall be conserved in a natural and undisturbed condition.

		All

		Public

		 

		

		

		



		1.1.7. 

		57

		According to the County’s Conservation Lands System, portions of the project area are determined to be Multiple Use Management Area. The CLS requires as mitigation that least 66 2/3 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 2:1 ratio

		All

		Public

		 

		

		

		



		1.1.8. 

		59

		Mitigation land purchase adjacent to the CNF of equal size and wildlife values

		All

		Public

		 

		

		

		



		1.1.9. 

		93

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		 

		FS

		 

		

		

		



		1.1.10. 

		107

		Purchase and set aside areas of off-site mitigation to comply with ACOE and/or ESA requirements.

		 

		FS

		 

		Duplicative of #142

		

		



		1.1.11. 

		142 and S29

		Mitigate for loss of waters of the U.S. in accordance with the April 10, 2008 Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (73 FR 19594), including, potentially, the purchase and set-aside of offsite mitigation areas, payment in-lieu to an established restoration program, and/or permittee-responsible onsite mitigation.  As examples of this requirement, Rosemont shall:

· Work with Department of Game and Fish, US Fish and Wildlife Service, US Army Corps of Engineers, US Forest Service, Bureau of Land Management, and cooperating agencies as appropriate, to evaluate the potential for inclusion of purchase or assignment of surface water rights for Cienega Creek

· Work with private interests  and/or other interested parties in the Rosemont Mitigation Program as described elsewhere in this mitigation summary table.

· Work with regional Land Trusts, The Nature Conservancy, The Audubon Society, and other non-profits and Non-Governmental Organizations as may be interested in land set-asides, water conservation, habitat restoration, and habitat protection.

		 

		 

		 

		

		

		



		1.1.12. 

		155          

		Land administration controls (fee, lease, etc) and land mitigation commitments shall be recorded and/or enforceable as specified in the land mitigation plan.

		All

		Public

		 

		

		

		



		1.1.13. 

		194          

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for Public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		 All

		FS

		FSM 2330.2, FSM 2310.2, FSM 2311, LMP Goals p 9 Rec 1

		 

		

		



		1.1.14. 

		203       

		Mitigate for loss of hunting on Unit 34A

		All

		Public

		 

		

		

		



		2. 

		233   

		Other

		



		2.1.1. 

		146          

		Rosemont shall consider providing public access across private lands within or adjacent to public lands.

		 All

		FS

		 None

		 

		3 

		



		3. 

		233   

		Monitoring Compilation

		



		3.1.1. 

		17

		Monitor and report on air quality monitoring

		 

		FS

		 

		 

		1

		



		3.1.2. 

		18

		Develop and update the Dust Control Plan as required in the air quality permit or as needed, to modify or supplement air quality mitigation measures to address compliance during construction, operation, or closure

		 

		FS

		

		

		

		



		3.1.3. 

		41

		Rosemont shall develop a Noxious Weed and Invasive Species Management Plan  that includes periodic monitoring and eradication of designated noxious plants on Forest Lands. 



The Noxious Weed and Invasive Species Management Plan shall be reviewed periodically and adjusted as needed to apply to all project-related land disturbances on Forest Lands.

		 

		FS

		 

		 

		3

		



		3.1.4. 

		46

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		 

		FS

		 

		

		

		



		3.1.5. 

		47

		Provide endowment for managing invasive species.

		

		FS

		

		

		

		



		3.1.6. 

		48

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		

		

		



		3.1.7. 

		110

		As required by ADEQ under Aquifer Protection Permit rules and individual facility permit, Rosemont has accepted the design criteria and permit limits as needed to protect groundwater resources. A thorough engineering evaluation was completed for facilities to determine the appropriate Best Available Demonstrated Control Technology (BADCT) required for design.  Rosemont will develop a Groundwater Monitoring and Reporting Plan as per the terms of the APP permit.

		 

		FS

		 

		Will be combined with #127





		

		



		3.1.8. 

		117

		As needed for each of the alternatives under comparative analysis and design review, Rosemont shall provide for appropriate capacity of process water and tailings storage to protect against flooding or overtopping.



The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.



Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. ***

		

		FS

		ADEQ APP,

MSHA, AZ State Dam Safety Permits

		Combined with #115 and #119



*** RCC to provide examples

		

		



		3.1.9. 

		163          

		Rosemont shall prepare a Production and Operation Blasting Plan as part of the Final MPO. The Blasting Plan shall include acknowledgement that approval of the Rosemont Final MPO includes a condition that Rosemont and any successors in interest or ownership of the Mine shall be required to repair or otherwise pay for all damages to area residential, historical, or other structures due to blasting at the Mine. A blast monitoring program shall be included in the blasting plan with monitoring points located between the areas to be blasted, and sensitive receptor sites.  Results of blast monitoring shall be available on request to agencies and local residents.

		All

		Public

		 

		Pending effects determination

		

		



		3.1.10. 

		179          

		Rosemont Reclamation Plan shall include provisions for field surveys as needed to record species composition, seed mixes used, canopy cover of seeded/planted and “volunteer species” in selected representative areas as reclamation proceeds.  If seeded/planted species have failed to establish following the first two years, the plan shall provide for supplemental seeding and/or replanting.  

		 All

		FS

		 

		Integrated into #178

		

		



		3.1.11. 

		243          

		Provide funding to the FS for a landscape architect to monitor landforming, revegetation, and other visual quality mitigation throughout the project, and modify or supplement visual quality mitigation measures to address concerns. 

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		

		

		Recreation



		

		S43

		Coronado to hire, at RCC expense, an outside company to conduct spot check noise monitoring.

		All

		FS

		

		

		

		



		3.1.12. 

		134

		Monitor water quality and collect/dispose of pollutants in the runoff from waste rock and tailings piles.

		Public

		Public

		 

		Duplicative of #124/#128
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Covered under law, regulation, and policy


 


 


1.0.1.


 


 


5


 


Onsite dust control on Rosemont fa


cilities shall be maintained on access, haul, 


service, and maintenance roads on site during construction, operation, and 


closure periods through uses of:


 


·


 


gravel, 


 


·


 


water spray, 


 


·


 


treatment with dust control agents, 


 


·


 


otherwise as specified in the Air Quality 


Permit


 


Specifications for each class of facility to be according to the Air Quality Permit 


and documented in a Dust Control Plan to maintain compliance with PDEQ air 


quality regulations or other applicable regulation.


 


 


 


FS


 


Clean Air Act regulations as 


dele


gated to Pima County 


Department Environmental 


Quality,


 


Dust Control Plan to be updated as 


needed to comply with PDEQ 


permit


 


1


 


 


1.0.2.


 


 


8


 


Set and enforce speed limits within project area


 


 


 


FS


 


 


 


 


 


1


 


 


1.0.3.


 


 


12


 


Rosemont shall use dust control technology at material tran


sfer points and 


other point sources at crushing, conveyor, and bulk material handling facilities, 


as required in the air quality permit, these technologies include:


 


·


 


water sprays, 


 


·


 


cover, 


 


·


 


wind barriers, 


 


·


 


mechanical controls, or other appropriate measures.


 


 


 


FS


 


Clean Air Act and PDEQ 


permit


 


Shall be specified and monitored as 


per the PDEQ permit requirement


 


1


 


 


1.0.4.


 


 


14


         


  


 


 


 


Apply soil stabilizers to tails as required by the Air Quality Permit


 


 


 


FS


 


 


 


 


 


1


 


 


1.0.5.


 


 


15


 


Rosemont shall maintain MSDS sheets on site a


s appropriate for chemical 


materials used onsite, such as:


 


·


 


chemical or physical dust control agents, 


 


·


 


organics, 


 


·


 


inorganic binders, or 


 


·


 


stabilizing polymers.


 


Materials to be used on site shall be subject to review and approval as part of 


the Materials Mana


gement Plan/Procedures


 


 


 


FS


 


Mine Safety and Health Act 


 


 


1
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Monitor and report on air quality monitoring
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1
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and 
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1


 


 


1.0.8.
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Use acid mist controls in electrowinning tank house
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Quality Permit


 


 


 


FS


 


 


 


 


 


1
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22


 


Rosemont shall stipulate to usage of


 


low


-


sulfur diesel fuel on


-


site for all 


stationary equipment as per Clean Air Act, and as per the Mine Plan of 


Operations for mobile equipment


 


 


 


FS


 


Clean Air Act,


 


PDEQ Air Permit


 


 


Arizona Revised Statutes 


Articles 2, 3, 5, and 7 


contain a lot of 


requiremen


ts for 


 


1


 


 




Other items that have yet to be completely fleshed out are: 
·         Citing specific laws, regulations, and policies 

·         Documenting the NEPA reasoning behind a measure not being carried forward 
·         “Other Resource Benefit” column 
  
If you have any questions, or have a recommendation on how to proceed with the editing, please let me and/or

Tom know.   
  
Have a great weekend! 

  
Jonathan Rigg 
Environmental Planner 
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 
Phone: (520) 325-9194 
Fax: (520) 325-2033 
Email: jrigg@swca.com



From: Beverley A Everson
To: aelek@fs.fed.us; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; Reta Laford; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Fw: Updated Rosemont Mitigation Table
Date: 01/24/2010 06:54 PM
Attachments: 1-22-09 Total Compilation.docx

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 01/24/2010 06:54 PM ----- 
"Jonathan Rigg" <jrigg@swca.com>

01/22/2010 01:49 PM

To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>,
<rlaford@fs.fed.us>, <jsturgess@rosemontcopper.com>,
<karnold@rosemontcopper.com>

cc "Tom Furgason" <tfurgason@swca.com>
Subject Updated Rosemont Mitigation Table

Good afternoon all, 
  
My apologies on getting this out a bit later than noon- The Rosemont mitigation table has been updated per our
meetings over the last few weeks.  Please review the table and let me know if there is anything that I missed or
deviates significantly from what the group agreed upon. Per our discussions, any mitigation land items have been
pulled from their respective resource section (although still identified in the resource’s Category 5 subsection)
and accumulated into a separate “Off-Site Mitigation Land” section toward the end of the list.  These items have
not yet been codified due to potential conflicts of which resources the off-site mitigation lands may mitigate (i.e.
hunting vs. wildlife preservation), although the ACOE requirements can be codified as a 1.   I also copied any
monitoring related mitigation measures into a compilation list at the bottom of the list as well.   The monitoring

compilation list is not intended to be a complete list, just what came up in this table. 
  
I highlighted the measures that need further clarification or editing in the Comment column and the person in
charge of the clarification/edit .  If these edits, or any others, change the disposition category of the measure or
results in a significant change, please correspond with the counterpart at RCC (Kathy and/or Jamie)  or Coronado
(Bev, Reta, and/or Mindee) to obtain agreement on the updated measure prior to resubmitting.  Obtaining the
agreement before submitting will help document control and avoid having to create more versions of the table

than is necessary.   
  
Other items that have yet to be completely fleshed out are: 
·         Citing specific laws, regulations, and policies 

·         Documenting the NEPA reasoning behind a measure not being carried forward 
·         “Other Resource Benefit” column 
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Rosemont Copper Project PDEIS: Chapter 2 Mitigation Comment Compilation

1=Covered under law, regulation, and policy; 2=Covered/addressed in MPO; 3=RCC considered and accepted; 4= Clarification/more information needed; 5=Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward



		Updated Item #

		Initial #

		Proposed Mitigation Measure

		To which Alt(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Comment

		Disp.

		Other Resource Benefit



		

		      

		Air

		



		

		 

		Covered under law, regulation, and policy

		



		

		5

		Onsite dust control on Rosemont facilities shall be maintained on access, haul, service, and maintenance roads on site during construction, operation, and closure periods through uses of:

· gravel, 

· water spray, 

· treatment with dust control agents, 

· otherwise as specified in the Air Quality Permit

Specifications for each class of facility to be according to the Air Quality Permit and documented in a Dust Control Plan to maintain compliance with PDEQ air quality regulations or other applicable regulation.

		 

		FS

		Clean Air Act regulations as delegated to Pima County Department Environmental Quality,

		Dust Control Plan to be updated as needed to comply with PDEQ permit

		1

		



		

		8

		Set and enforce speed limits within project area

		 

		FS

		 

		 

		1

		



		

		12

		Rosemont shall use dust control technology at material transfer points and other point sources at crushing, conveyor, and bulk material handling facilities, as required in the air quality permit, these technologies include:

· water sprays, 

· cover, 

· wind barriers, 

· mechanical controls, or other appropriate measures.

		 

		FS

		Clean Air Act and PDEQ permit

		Shall be specified and monitored as per the PDEQ permit requirement

		1

		



		

		14             

		Apply soil stabilizers to tails as required by the Air Quality Permit

		 

		FS

		 

		 

		1

		



		

		15

		Rosemont shall maintain MSDS sheets on site as appropriate for chemical materials used onsite, such as:

· chemical or physical dust control agents, 

· organics, 

· inorganic binders, or 

· stabilizing polymers.

Materials to be used on site shall be subject to review and approval as part of the Materials Management Plan/Procedures

		 

		FS

		Mine Safety and Health Act 

		

		1

		



		

		17

		Monitor and report on air quality monitoring

		 

		FS

		 

		 

		1

		



		

		18

		Develop and update the Dust Control Plan as required in the air quality permit or as needed, to modify or supplement air quality mitigation measures to address compliance during construction, operation, or closure

		 

		FS

		

		

		1

		



		

		19             

		Use acid mist controls in electrowinning tank house as required by the Air Quality Permit

		 

		FS

		 

		 

		1

		



		

		22

		Rosemont shall stipulate to usage of low-sulfur diesel fuel on-site for all stationary equipment as per Clean Air Act, and as per the Mine Plan of Operations for mobile equipment

		 

		FS

		Clean Air Act,

PDEQ Air Permit



Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not. To be researched.

		

		1

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		13

		Compact the tails as specified in the Tailings Operations and Maintenance Plan as they are placed in selected locations within the tailings facilities 



Compaction specifications shall be dependent on location within the tailings area, as specified in the Tailings Operations and Management Plan, to meet both geotechnical stability 

		 

		FS

		

		

		2

		



		

		16             

		Use emitters, similar to drip irrigation, to apply the acid leaching solution to the heap

		 

		FS

		 

		 

		2

		



		

		21             

		Establish truck specifications to reduce emissions

		 

		FS

		 

		 

		2

		



		

		24             

		RCC shall develop a Transportation Reduction Plan to include a Park and Ride Program  and van pooling for workers during all phases of the project to reduce the number of personal vehicle miles driven to and from the project.

		 

		FS

		 

		 

		2

		



		

		25             

		Construct electric lines as a first step in developing the time to eliminate the need for on-site electrical generation

		 

		FS

		 

		 

		2

		



		

		26             

		Use alternative methods for power generation such as solar for administration buildings

		 

		FS

		 

		 

		2

		



		

		32             

		Minimize construction-related trips of workers and equipment, including trucks and heavy equipment.

		All

		Public

		

		 

		2

		



		

		 

		RCC considered and accepted 

		



		

		6

		Offsite dust management on access road includes development and implementation of a Dust Control Plan for:

· the unpaved section of Santa Rita Road

· dedicated BLM roads used for access

· Forest Service access roads used for access other areas used for Rosemont project activities on the west side of the Santa Rita Mountains.

		 

		FS

		

		To be included in Dust Control Plan

		3

		



		

		20

		Use modern design, progressive operation methods and air quality control strategies as appropriate to the contemporary equipment specified for use at site

		 

		FS

		

		

		3

		



		

		23

		Operational considerations such as energy, water, and fuel conservation shall be considered as well as dust management at the facility.  Therefore, Rosemont shall select and operate mobile equipment in a manner that takes into consideration the number of road miles driven, and balance the dust control efforts to the activities and miles driven (more haul truck miles = more water truck miles)

		 

		FS

		

		

		3

		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		34             

		Employ periodic, unscheduled inspections to ensure that construction equipment is properly maintained at all times and does not unnecessarily idle, is tured to manufacturer's specifications, and is not modified to increase horsepower except in accordance with established specifications.

		All

		Public

		 

		Needs rewording 

		4

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		2

		Mix tails with a dust suppressant instead of polymers

		 

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 

Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		Redundant of #5 and #12

		5

		



		

		3                

		Use permeable concrete as a dust suppressant instead of polymers.

		 

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 

Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carry the force of law.

		 Redundant of #18

		5

		



		

		4

		Cover dry stack tailings conveyor at transfer points, as required in Air Quality Permit

		 

		FS

		  Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from conveying facilities, but does not specify how to do it.

		 Redundant with #12

		5

		



		

		7

		Design and operate the mine haul road system to facilitate dust control through use of water trucks or other management measures.  Dust generation is a function of many variables, including atmospheric conditions, road miles traveled, tons of material hauled, type of material processed, and control treatment utilized.  The Dust Control Plan shall adjust and integrate these techniques as needed to optimize effectiveness.

		 

		FS

		

		Redundant with Number 5

		5

		



		

		9

		Use water sprays on gravel access road

		 

		FS

		 

		Duplicates #5

		5

		



		

		10

		Use surface binders on all mine roads

		 

		FS

		 

		Duplicates #5

		5

		



		

		11

		Use dust collectors, water sprays, or other dust controls on the crusher and cover conveyor facilities, as required in the Air Quality Permit

		 

		FS

		 

		Redundant with #12

		5

		



		

		27

		Modify or supplement air quality mitigation measures to address concerns

		 

		FS

		

		Duplicative of #18

		5

		



		

		28

		Mix tailings with biodegradable material that maintains retention, instead of polymers.

		All

		Public

		

		 Redundant with #5

		5

		



		

		29          

		Pave roads.

		All

		Public

		 

		 Not carried forward due to preference of other dust control methods

		5

		



		

		30

		Point sources and non-point sources of potential air emissions are to be evaluated and controlled as required by Clean Air Act or other regulation, using particulate traps and other appropriate and approved controls to reduce emissions of particulate matter and other air pollutants.

		All

		Public

		Clean Air Act, PDEQ air permit

		Duplicative of #5 and #12

		5

		



		

		31             

		Use diesel fuel with the lowest sulfur content available, or other suitable alternative diesel fuel, which substantially reduces DPM emissions.

		All

		Public

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		Redundant of #22



*that is commercially available 

		5

		



		

		33      

		Lease or buy newer, cleaner equipment (1996 or newer model)

		All

		Public

		 

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		5

		



		

		35

		A Dust Control Plan and an Air Monitoring and Reporting Plan shall be developed and implemented following the terms of the permit and will evaluate compliance with air quality standards by the Rosemont Operations. 



Should monitoring results indicate that compliance with the permit is not being met, appropriate action as required by the air permit shall be taken.

		All

		Public

		Clean Air Act, PDEQ Permit





		Redundant of #18



Dust Control and Air Monitoring and Reporting Plans to be included in a Rosemont Consolidated Monitoring Plan

		5

		



		

		38     

		Plants and Animals (Formerly Biology)

		



		

		 

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		S8

		Rosemont Reclamation Plan to include specific provisions to prepare seedbed, reseed any project-related disturbances along Pima County ROW or roadway.

		

		CA

		

		Added to Reclamation section as well

		2

		

		



		

		

		RCC considered and accepted

		



		

		40

		Rosemont shall finalize and implement a Rosemont Reclamation Plan that includes planting of native grasses, Palmer agave, shrubs, and trees. Non-native species may be used with FS approval. 



The Rosemont Reclamation Plan will integrate the requirements of State Mine Inspector, BLM, and USFS, as well as the reclamation-related requirements of cooperating agencies.



Whereas specific plans may apply differently to private, state and federal lands, Rosemont has committed to reclaim all lands to the highest standards identified in the respective plans.

		 

		FS

		BLM, USFS, SMI, USFWS, AZG&F permit requirements

		 

		3

		



		

		41

		Rosemont shall develop a Noxious Weed and Invasive Species Management Plan  that includes periodic monitoring and eradication of designated noxious plants on Forest Lands. 



The Noxious Weed and Invasive Species Management Plan shall be reviewed periodically and adjusted as needed to apply to all project-related land disturbances on Forest Lands.

		 

		FS

		 

		 

		3

		



		

		42

		Rosemont shall develop a Water Source Enhancement and Mitigation Plan within the expanse of the Rosemont Ranch lands that surround the Helvetia and Rosemont Mining District.



The RWSEMP shall demonstrate no net loss in numbers of surface water sources for livestock and wildlife.  



For each individual source of seasonal or permanent surface water lost to wildlife or grazing use, whether through direct or indirect project-related impact, sufficient mitigation sources shall be created to provide a replacement water source in the area impacted.  



The sustainable sources shall be created by a combination of methods, to include:

· well drilling,

· solar pumps, 

· windmills, 

· earth fill dams, 

· sumps, 

· impoundments, 

· guzzlers, 

· storage tanks

· rain-harvesting, 

· or other means as practicable.



Piping and other appropriate conveyance shall be used to transport sustainable sources of water to storage or distribution sites.



Where access allows, the Water Source Enhancement and Mitigation Plan shall incorporate the concept of standing water catchments along surface water and storm water diversions, preferably with slow flow-through design.  



These structures shall allow for seeps, springs, and extended seasons of surface water available to wildlife from release of base-flow storage.  (Such structures shall not be located close to the mineral processing facilities).

		 

		FS

		 

		 SWCA to reword

		3

		



		

		46

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		 

		FS

		 

		Should go into the monitoring report

		3

		



		

		52

		Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, shall be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety.   Location and construction criteria for project facilities shall prevent deleterious exposure of livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations.

		All

		Public

		

		

		3

		



		

		60 (new)

		Rosemont shall provide funds to relocate AZ trail away from existing bat roost.

		

		

		

		

		3

		



		

		167          

		Fence off selected exclusion areas of highest-value riparian habitat to restrict livestock access from critical breeding areas for sensitive wildlife species within the Rosemont Ranch land system,

		 

		FS, FWS, ACOE

		 

		(from original Range/Grazing section)

		3

		



		

		178          

		The Noxious Weed Control Program shall include specifics on reducing noxious weed introduction and weed control throughout the project area. The Reclamation Plan shall acknowledge that noxious weed prevention is preferable to remedial action, and include provisions to this effect. 



If noxious weeds invade revegetated areas, Rosemont shall be responsible to remove by hand, spray, mechanical, or other approved methods as included in the noxious weed control plan. The effectiveness of the noxious weed control plan shall be reported as specified in the approved MPO/Reclamation Plan.

		 

		FS

		 

		

		3

		



		

		 

		Needs Clarification

		



		

		51

		If Karst features are discovered, work will halt, and the biological monitor and other specialists will investigate before work can be re-initiated.

		

		FS

		

		FS to define this term and reword the sentence, as needed.

		4

		



		

		58

		Restoration of fragmented corridors of native biological communities.

		All

		Public

		 

		RCC to reword

		4 

		



		

		New

		Protect rocky hillsides, such as talus features, from sloughing downhill

		All

		FS

		

		RCC to reword

		4

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		S9

		Mitigate at a 100% level, where feasible, for actual or potential habitat losses through the development of a Habitat Compensation Plan per the AGFD Wildlife Habitat Compensation Procedures (Department Policy I2.3).



The habitat impacted by the project includes Resource Categories I (highest habitat value), II (high habitat value), and III (high to medium habitat value). Mitigation goals (again, where feasible) for impacts to these Resource Categories are as follows:

· Resource Category I (Cienega Creek area, springs, and riparian habitat): all potential losses of existing habitat be prevented

· Resource Categories II and III (facility footprint): all potential losses be avoided or minimized. If significant losses are likely to occur, AGFD recommends that alternatives to immediately rectify, reduce, or eliminate these losses over time be developed. Such alternatives might include mitigation lands of equal or higher value be purchased or made accessible for public benefit.

		

		CA

		AGFD’s Wildlife Habitat Compensation Procedures (Department Policy I2.3)

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		S10

		Develop and provide for implementation of a Rosemont Mitigation Land Plan to show details of efforts to:

· Mitigate loss of public trust lands, water resources, riparian lands, wildlife habitat, and recreational access, in cooperation with the CNF, ACOE,  AZ Game Fish, US Fish Wildlife, with input from other cooperating agencies.

· Include specific parcels, areas, or types of lands for non-development agreements, conservation easements, acquisition or exclusion of public access, and Cooperative Land Owner Programs.

Include specific criteria from agencies with applicable regulations to identify lands that may be suitable for direct or cooperative acquisition efforts where high-value lands may be available for purchase.

		

		CA

		

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		39

		Federal, state, or local land or habitat management agencies may require or recommend compensatory land provisions, acre-for-acre habitat offsets, or other programs for mitigating habitat loss.



Rosemont shall work with relevant agencies to develop an integrated regional habitat mitigation solution as near to the impacted areas as possible. 



Agencies shall provide Rosemont with recommended selection criteria to allow Rosemont to negotiate for applicable lands that meet the agency criteria.

		 

		FS

		ACOE, AZ Game Fish, USFWS

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



Duplicative of #142



		5

		



		

		43



		FS Reworded: All waters potentially affected by contamination must be covered or otherwise excluded from exposure to wildlife.

		

		FS

		

		Redundant of #52

		5

		



		

		44

		Areas of the northern Santa Ritas that are not within the proposed project footprint will have non-essential roads, trails, and structures decommissioned or obliterated (and no new features will be developed)

		 

		FS

		 

		The FS Travel Management Analysis will identify which roads to maintain and which will be obliterated after mine operations have ceased.



Jones: This is something that needs to be negotiated between members of ID Team, as it isn’t a mitigation, but other mitigations could compromise this concept of wildlife corridor  retention 



Salek:  “Non-essential” must be defined, and allowance for new technology of management techniques must be made before prohibiting new features.

		5

		



		

		45

		Where access allows, the Water Source Enhancement and Mitigation Plan shall incorporate the concept of standing water catchments along surface water and storm water diversions, preferably with slow flow-through design.  



These structures shall allow for seeps, springs, and extended seasons of surface water available to wildlife from release of base-flow storage.  (Such structures shall not be located close to the mineral processing facilities).

		 

		FS

		 

		 Combined with #42

		5

		



		

		47

		Provide endowment for managing invasive species.

		

		FS

		

		Moved to Monitoring Reports section

		5

		



		

		48

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		Moved to Monitoring Reports section

		5

		



		

		49

		All mitigations that reduce the amount of light outside the footprint (as per the mitigation table).

		

		FS

		

		Redundant of #63, #65 and #67

		5

		



		

		50

		Mitigation that will reduce the threat of catastrophic deposition of sediments and resource damage during “100-year” flood events.

		

		FS

		

		Redundant of #115, #116, and #119

		5

		



		

		53

		The goals of the onsite and offsite mitigation plans are to provide replacement quantity and quality habitat to users of the USFS, BLM, State, and private lands in the area.  The mitigated uses of these lands include recreational opportunities enjoyed by surrounding communities for the displaced habitat, species, and tourist activities that will attend the proposed project.

		All

		Public

		

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



Duplicative of #142

		5

		



		

		54

		Prevent exposure of migratory waterfowl and other wildlife to all toxic waters used in or resulting from processing the ore.

		All

		Public

		

		Redundant of #52

		5

		



		

		55

		According to the County’s Conservation Lands System, portions of the project area are determined to be Biological Core Management Areas. The CLS requires as mitigation that least 80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 4:1 ratio.

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



		5

		



		

		56

		According to the County’s Conservation Lands System, portions of the project area are determined to be Important Riparian Area. The CLS requires as mitigation that least 95 percent of the total acreage of lands within this designation shall be conserved in a natural and undisturbed condition.

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



		5

		



		

		57

		According to the County’s Conservation Lands System, portions of the project area are determined to be Multiple Use Management Area. The CLS requires as mitigation that least 66 2/3 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 2:1 ratio

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)



		5

		



		

		59

		Mitigation land purchase adjacent to the CNF of equal size and wildlife values

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		62     

		Dark/Night Skies

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		



		

		63

		Design and operate exterior and access route lighting to recognize and achieve the goals of the 2006 City of Tucson/Pima County Outdoor Lighting Code, while also protecting the safety of the workers and visitors to the project facilities.



Where safety requirements allow outdoor lighting shall use:

· appropriate shields, 

· dimmers and/or full cutoff lighting fixtures

· directional lighting

· limited spectrum technologies

· minimum lumens practicable

		All

		FS

		Corridor Management Plan for the Patagonia-Sonoita Scenic Road objective 3, page 53 bullet 4

		MSHA requires a certain level of safety lighting.

		2

		



		

		69 (new)

		RCC shall develop a lighting plan for operational lights, shall identify MSHA lighting requirements, and shall identify Pima County Outdoor Lighting Code applicable measures.

		

		

		

		

		2

		



		

		 

		RCC considered and accepted 

		



		

		 

		Needs clarification

		 

		 

		 

		 

		 

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		64

		Limit mine activities to daytime only.

		All

		Public

		 

		Infeasible due to continuous nature of operations (addressed in alternatives review)

		5

		



		

		65

		Where safety requirements allow outdoor lighting shall use:

· appropriate shields, 

· dimmers and/or full cutoff lighting fixtures

· directional lighting

· limited spectrum technologies

minimum lumens practicable

		All

		Public

		 

		Combined with #63 

		5

		



		

		66

		Use 55 watt induction lamps with motion sensor controls on all roads and parking lots to reduce energy consumption and light pollution

		All

		Public

		 

		Infeasible due to safety regulations

		5

		



		

		67

		Exterior lighting on buildings or trailers should be appropriately directed and/or shielded using the lowest level of light sufficient for the purpose.

		All

		Public

		 

		Duplicative of #63

		5

		



		

		68

		Augusta should voluntarily comply with the Pima County Outdoor Lighting Code even though it is exempt.

		All

		Public

		 

		Duplicative of #63  



		5

		



		

		72     

		Energy

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		76 

		Solar panels shall be used for energy needs of administrative building.

		

		

		

		2

		



		

		 

		RCC considered and accepted 

		



		

		73             

		Initial construction of the project facilities to include an Energy Conservation and Sustainable Source Demonstration Plan. The ECSSD Plan shall consider:

· the use of alternative energy sources such as solar, wind and geothermal to power or supplement energy needs of administrative activities of the mining operations.  

· The project administration building shall be designed to showcase use of LEED and sustainable energy concepts.

		All

		Public

		

		LEED certification guidelines

		3

		



		

		

		Clarification/more information needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		74             

		Place solar panels on tailings and pit after mining operations.

		All

		Public

		 

		Does not mitigate an impact. Would require future study.

		5

		



		

		75             

		Use natural gas to power mining operations.

		All

		Public

		 

		Unavailable energy source. Would require pipeline constructed to site. Not feasible for some mining equipment energy needs.

		5

		



		

		78     

		Hazardous Materials

		



		

		

		Covered under law, regulation, and policy

		



		

		80             

		Hazardous materials and substances to be managed and contained within appropriately designed, constructed, and maintained facilities. 



These facilities to include as appropriate secondary containment concrete, asphalt, synthetic, clay lining, and adequate stormwater management and drainage systems to prevent contamination outside of containment areas.  



MSHA regulations require Rosemont to maintain MSDS sheets available to workers.  As required under EPCRA and/or CERCLA MSDS information shall be provided to appropriate emergency response departments, hospitals, and available for visitors entering the site

		All

		Public

		MSHA, RCRA, EPCRA, DOT (site specific)

		

		1

		



		

		 

		Covered/addressed in MPO

		



		

		79             

		RCC shall describe and commit to measures to identify and ensure isolation of potentially acid generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. This will include the development of a plan to identify and manage materials using geo-chemical analysis and acid-base accounting methods. Areas of potential acid generation on the interim and ultimate pit wall shall be identified and appropriate management strategies developed.

		All

		Public

		 

		Partially described in MPO but no details RE: where in waste rock or tails acid generating materials will be placed, and at what stage of the operation.

		2

		



		

		 

		RCC considered and accepted 

		



		

		

		Clarification/more information needed

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		84     

		Heritage

		



		

		 

		Covered under law, regulation, and policy

		



		

		85

		Complete Archaeological Inventory survey for all parts of the Area of Potential Effect not surveyed in the SWCA survey of the initial MPO area and evaluate National Register eligibility for additional sites that are recorded.



Prior to ground disturbing activities for the selected alternative, the FS shall conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.



Under the programmatic agreement, the FS shall conduct archaeological data recovery at National Register-eligible sites within the project footprint

		 Selected Alt.

		FS & Public

		 National Historic Preservation Act of 1966, as amended (NHPA)

		 

		1

		



		

		90

		Where human burials can’t be excluded from the project disturbance areas, recover and repatriate remains to appropriate Native American tribe or nation following the provisions of the Native American Graves Protection and Repatriation Act and according to a project-specific burial treatment plan.

		 Selected Alt.

		FS

		 NHPA and Native American Graves Protection and Repatriation Act (NAGPRA)

		 

		1

		



		

		91

		Protect the Ball court Site (AZ EE:2:105) where waste rock or tailings deposition does not affect the site, backfill previously excavated pithouses, and prevent incursions into the site by fencing the perimeter and closing the road across the site.  Complete an archival record of traditional uses, through on-site oral interviews with tribal members.

		 Barrel Canyon

Alt.

		FS

		 NHPA

		

		1

		



		

		 

		Covered/addressed in MPO

		



		

		97

		The proposed Santa Rita Mountains Community Endowment Trust is structured to be accessible to heritage and traditional uses and users in the area.  Grants to be made from the annual funds available from the SRMCET can be utilized to:

· provide educational and economic opportunities for public and tribal members 

· Sponsor education or training for tribal students 

· place interns in fields like wildlife biology, hydrology, cultural resource management, impact analysis and mitigation, business, mining technology, and other natural resource-related fields) 

· Develop cultural programs related to the heritage resources in the Santa Rita Mountain area.

· Develop displays and educational materials related to heritage resources in the Santa Rita Mountain area.

· Consideration of heritage resources- visual, wildlife, range management, livestock, etc., for the post-mining land use.

		 All

		FS

		FS American Indian Relations Policy

		 

		2

		



		

		 

		RCC considered and accepted

		



		

		92

		RCC shall provide notification of access to tribal interests to facilitate harvesting of traditional food, medicinal, and basketry plants (e.g. agave, beargrass) and traditionally used clays and pigments (generally found in natural cutbanks at springs) before project disturbance.

		 

		FS

		 

		 

		3

		



		

		99

		Through consultations with tribal experts, identify whether any plants in the project area could be feasibly/practicably transplanted to tribal lands. Plants may include Palmer agave, yucca, beargrass, oak, mesquite and juniper.

		 

		FS

		FS American Indian Relations Policy

		

		3

		



		

		100 (new)

		Complete an archival record of traditional uses shall be developed through on-site oral interviews with tribal members.

		

		FS

		

		

		3

		



		

		 

		Clarification Needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward	

		



		

		86

		Conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.

		 

		FS

		 

		Combined with #85 and #87 

		5

		



		

		87

		Under the programmatic agreement, the FS shall conduct archaeological data recovery at National Register-eligible sites within the project footprint

		 

		FS & Public

		 

		 Combined with #85 and #86

		5

		



		

		88

		Design waste dump and tailings piles to minimize impacts on properties eligible for the National Register of Historic Places and traditional collection areas.

		 

		FS

		 

		Considered and dismissed during alternative development

		5

		



		

		89

		Minimize impacts to human burials from disturbance or dumping.

		 

		FS

		 

		Considered and dismissed during alternative development

		5

		



		

		93

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		 

		FS

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		94

		Ensure protection of springs, riparian areas, and ground water to the extent possible.

		 

		FS

		 FS American Indian Relations Policy

		 Redundant of #206, #208, and S9

		5

		



		

		95

		Ensure reclamation of project-disturbed areas to allow achievement of identified post mining land uses that are appropriate and compatible with the surrounding natural landscape to the extent possible.

		 

		FS

		 

		Redundant with #96 (in Reclamation)

		5

		



		

		96

		The Rosemont Reclamation Plan to include specifications for:

· selection of plants and planting methods for trees and shrubs, 

· Selection of native plant species as well as important existing grasses during reclamation. 

· Species of trees and shrubs to be considered include those important to traditional native American cultural uses in the area, including mesquite, juniper, and oak.  

· Traditional and heritage livestock and wildlife uses of local plant species shall be considered in selection of plant species to be used in site revegetation.

· Plant species selection will, as necessary, balance heritage use species with natural environment and stabilization criteria.

		 

		FS

		 

		Moved to Reclamation

		5

		



		

		98

		Consider Partial or complete backfilling of the pit or transportation of materials of other, previously opened pits.

		 

		FS

		 

		Alternative being considered

		5

		



		

		102   

		Hydrology

		



		

		 

		Covered under law, regulation, and policy

		



		

		110

		As required by ADEQ under Aquifer Protection Permit rules and individual facility permit, Rosemont has accepted the design criteria and permit limits as needed to protect groundwater resources. A thorough engineering evaluation was completed for facilities to determine the appropriate Best Available Demonstrated Control Technology (BADCT) required for design.  Rosemont will develop a Groundwater Monitoring and Reporting Plan as per the terms of the APP permit.

		 

		FS

		 

		Salek to combine with #127





		1

		



		

		116

		Obtain coverage under the AZPDES Construction General Permit and/or Multi-Sector General Permit, as applicable, to control the discharge of pollutants, including sediment, in stormwater discharges from the project. Best management practices associated with these permits include, among others:

· erosion and sediment control,

· good housekeeping,

· routine inspections and maintenance,

		 

		FS

		 

		 AZPDES



Salek to integrate with #120,  #124 and #128

		1

		



		

		117

		As needed for each of the alternatives under comparative analysis and design review, Rosemont shall provide for appropriate capacity of process water and tailings storage to protect against flooding or overtopping.



The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.



Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. ***



		

		FS

		ADEQ APP,

MSHA, AZ State Dam Safety Permits

		Combined with #115 and #119



*** RCC to provide examples

		1

		



		

		120

		Maintain stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.

		 

		FS

		 

		  Salek to combine with #116,  #124 and #128

		1

		



		

		124

		Use non-point source sediment control measures including: 

		 

		FS

		 

		  Salek to combine with #120,  #120 and #128

		See 3rd Column

		



		

		

		o   Prepare and implement erosion control actions before starting surface disturbing activities.

		1

		

		

		

		

		



		

		

		o   Disturb the smallest area practical.

		1

		

		

		

		

		



		

		

		o   Implement concurrent reclamation when feasible.

		2

		

		

		

		

		



		

		

		o   Manage runoff from disturbed areas to reduce sediment from leaving the site.

		1

		

		

		

		

		



		

		

		o   Use berms and ditches to control runoff from road surfaces.

		Brian to reword per ACOE reqs

		

		

		

		

		



		

		

		o   Install settling basins, hay bales, and/or silt fences to control sediment in ditches.

		Brian to reword per ACOE reqs

		

		

		

		

		



		

		

		o   Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.

		1

		

		

		

		

		



		

		

		o   Seed road cuts with an approved seed mix.

		2

		

		

		

		

		



		

		

		o   Use hydroseeding on steep or more erodible cuts and fills as appropriate.

		2

		

		

		

		

		



		

		

		o   Maintain sediment control measures after storm events.

		1* reword

		

		

		

		

		



		

		

		o   Monitor effectiveness of ongoing erosion and sediment control measures and modify where appropriate.

		1

		

		

		

		

		



		

		126

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement a Local Groundwater Mitigation Plan.  The target of the Local Plan is the area south of the CAP terminus, north of Green Valley, and east of the Santa Cruz River.  The Local Plan goal is to mitigate impacts to the local aquifer including steps to implement:

· Residential Well Protection Agreement for protection of residential wells in the unincorporated Sahuarita Heights Area.

· Local CAP recharge in Sahuarita/Green Valley near as practicable to the Rosemont supply well field in the area of the cone of depression caused by Rosemont water withdrawal.

· If feasible and practicable, a manner allowing for use of CAP direct delivery to mine site via supply pipeline from CAP terminus (Pima Mine Road Recharge Project).

· If feasible and practicable, a manner allowing for use of waste water effluent direct delivery to mine site via supply pipeline from Green Valley Wastewater Reclamation Facility 

		 

		FS

		 

		FICO facility and Secretary of Interior effluent from TO



Salek to reword

		1

		



		

		127

		Obtain and maintain an Aquifer Protection Program permit from the ADEQ that determines the requirements to reduce or eliminate the potential for discharge of pollutants to the aquifer through the employment of Best Available Demonstrated Control Technology and monitoring at the Points of Compliance. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by ADEQ that will be relied upon by the ADEQ to issue the authorizing or regulatory permit.



As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to comply with enforceable groundwater protection permit conditions of the ADEQ APP.



The APP permit conditions are issued by the State of Arizona and include to:

· Thorough geotechnical and geological site evaluation as part of engineering design review,

· Review by ADEQ that includes designs that include a demonstration of Best Available Demonstrated Control Technology suitable to the site and to the application.  

· Prefunding or guarantee of independent sources of funding for all costs for decommissioning plant facilities with potential to discharge pollutants to groundwater

· Monitor plant operations for compliance with permit standards 

· Build and operate monitor wells for groundwater quality at compliance points required by the APP permit throughout facility operations and after closure.

· Pay all expenses related to groundwater protection, monitoring, and as may be necessary to maintain compliance with permit standards

· Prepare a Groundwater Monitoring and Reporting Plan that includes requirements in the permit.



Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.







		All

		CA

		 

		 Salek to combine with #110

















		1

		



		

		128

		Obtain a Multi-sector General Permit from ADEQ’s Arizona Pollutant Discharge Elimination System program that regulates stormwater discharges associated with industrial activity. Obtaining this permit includes the preparation of a stormwater pollution prevention plan and implementation of control measures as outlined by ADEQ’s AZPDES MSGP program.

		All

		CA

		 

		  Salek to integrate with #120,  #124 and #116

		1

		



		

		129

		Use gray water, wastewater, and/or effluent in place of or to supplement the use of groundwater.

		All

		Public

		 

		

		1

		



		

		130

		Use CAP water for mine operations.

		All

		Public

		 

		

		1

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		 

		RCC considered and accepted 

		



		

		103

		As applicable to waste rock and tailings disposal siting alternatives, small retention structures shall facilitate infiltration of storm water on-site to contribute to local groundwater recharge.  These retention, infiltration basins shall be managed to optimize maintenance of surface and ground water quality.

		 

		FS

		 

		Reword to state alternative dependent

		3

		



		

		104

		Where stormwater rules and management plans allow, diversions consistent with topography shall be designed and operated to route storm water efficiently through or around project facilities and to transport runoff water to downstream watersheds.

		 

		FS

		 

		Reword to state alternative dependent

		3

		



		

		108

		In the vicinity of the Rosemont water supply wells, Rosemont has agreed to a program to mitigate the potential effects of Rosemont pumping on residential water supply wells in the Sahuarita Heights neighborhood.  The USWO Rosemont USWO agreement includes:

· A legally binding instrument negotiated and implemented by the United Sahuarita Well Owners group and Rosemont. 

· Rosemont has agreed to implement and maintain this residential well protection plan throughout the life of its mineral production operations.  

· The USWO/Rosemont agreement has detailed terms related to pump inspection, pump maintenance, pump replacement, well inspection, well maintenance, and well replacement.

· Costs for the USWO/Rosemont agreement are born by Rosemont for the benefit of the USWO members and Rosemont.  

· The agreement has been signed and recorded in Pima County.  

· A third-party insurance company administers the obligations of Rosemont to protect pumps, wells, and water supply to residential wells under the USWO agreement. 

· The benefits of the USWO/Rosemont agreement are transferable to successors of interest to USWO participants.

· The USWO/Rosemont agreement is binding on successors in interest to Rosemont. 

· The right to pump water from the Rosemont Wells is subject to the requirement of the Mineral Extraction Water Right from ADWR.

· The ADWR permitted water right has been pledged as security for the implementation and continued compliance with the USWO/Rosemont agreement.

		 

		FS

		 ADWR

		 

		3

		



		

		114

		Monitor pit water quality and minimize impacts of pit dewatering during operations. Monitor pit water quality and make adjustments to mine management based on results.

		 

		FS

		 

		 

		3

		



		

		121

		To minimize infiltration, Rosemont shall either grade the top surface of the tailings storage facility to minimize surface water ponding and infiltration, or grade the surface of the tailings to maximize retention for evaporation without infiltration.

		 

		FS

		  ADEQ APP,

MSHA

		

		3

		



		

		123

		Monitor groundwater levels and make adjustments to mine management based on results. Monitor groundwater levels and minimize impacts to water levels and quality during reclamation.

		 

		FS

		 

		 

		3

		



		

		125

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement Regional Groundwater Mitigation within the TAMA, including plans implemented or to be implemented for:

· Utilize available CAP water as a source to conduct recharge within Tucson Active Management Area (Lower Santa Cruz).

· To the extent practicable, balance CAP storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use.

· Maintain water storage and use inventory records to show that CAP recharge credits are balanced against groundwater removed from the TAMA, and that the offset-credits are extinguished and not recoverable.



		 

		FS

		 

		 

		3

		



		

		138

		Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.

		All

		Public

		 

		

		3

		



		

		145      

		Clarification/more information needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		105

		Recharge groundwater in Davidson Basin with supply water from the TAMA.

		 

		FS

		 

		 TAMA law with verification. Salek to reword.

		5

		



		

		106

		Where springs or seeps are documented as lost, create three new water sources of similar characteristics.

		 

		FS

		 

		Reword to match #42

		5

		



		

		107

		Purchase and set aside areas of off-site mitigation to comply with ACOE and/or ESA requirements.

		 

		FS

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

Duplicative of #142

		5

		



		

		109

		Monitor groundwater levels and make adjustments to mine management based on results.

		 

		FS

		 

		Combined with #114

		5

		



		

		110

		As required by ADEQ under Aquifer Protection Permit rules and individual facility permit, Rosemont has accepted the design criteria and permit limits as needed to protect groundwater resources. A thorough engineering evaluation was completed for facilities to determine the appropriate Best Available Demonstrated Control Technology (BADCT) required for design.  Rosemont will develop a Groundwater Monitoring and Reporting Plan as per the terms of the APP permit.

		 

		FS

		 

		Salek to combine with #127





		5

		



		

		111

		Construct large retention structure downstream of the disturbance footprint.

		 

		FS

		 

		 Salek to reword

		5

		



		

		112

		Partial or complete backfill of the pit.

		 

		FS

		 

		Alternative being developed

		5

		



		

		113

		Install storm water diversions surrounding the pit.

		 

		FS

		 

		 Duplicative of #104

		5

		



		

		115

		The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.

		 

		FS

		  MSHA, AZ State Dam Safety Permits

		 Combined with #117 and #119

		5

		



		

		118

		Install erosion control measures to prevent erosion and retain sediment on site if erosion does occur.

		 

		FS

		 

		 See Item 116 (7.1.2)

		5

		



		

		119

		Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities.

		 

		FS

		AZ Dam Safety Permit

		 Combined with #115 and #117

		5

		



		

		122

		Use waste rock buttress design to prevent tailings facility failures

		 

		FS

		 

		 Duplicative of #110

		5

		



		

		131

		Place a lining under the waste rock and tailings piles.

		All

		Public

		 

		To be determined by technical review as required by the APP

		5

		



		

		132

		Use desalinated ocean water for mining operations.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		133

		Store CAP water in a new reservoir close to mine that can serve mine’s water needs and be used for Public recreation.

		All

		Public

		 

		Infeasible

		5

		



		

		134

		Monitor water quality and collect/dispose of pollutants in the runoff from waste rock and tailings piles.

		Public

		Public

		 

		Duplicative of #124/#128

		5

		



		

		135

		Guarantee water for my home.

		All

		Public

		 

		Duplicates Item 126

		5

		



		

		136

		Explicit Performance Standards must be established and continuously monitored by an independent entity at the ongoing expense of Augusta to ensure that the existing water quantity and quality is met during and following reclamation and closure. Such monitoring shall continue through the term required in the permit.  

		All

		Public

		 

		 Duplicates Item 127 (7.1.5) This is a requirement of the APP program, ADEQ is the “independent entity”

		5

		



		

		137

		As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to comply with enforceable groundwater protection permit conditions of the ADEQ APP.



The APP permit conditions are issued by the State of Arizona and include to:

· Thorough geotechnical and geological site evaluation as part of engineering design review,

· Review by ADEQ that includes designs that include a demonstration of Best Available Demonstrated Control Technology suitable to the site and to the application.  

· Prefunding or guarantee of independent sources of funding for all costs for decommissioning plant facilities with potential to discharge pollutants to groundwater

· Monitor plant operations for compliance with permit standards 

· Build and operate monitor wells for groundwater quality at compliance points required by the APP permit throughout facility operations and after closure.

· Pay all expenses related to groundwater protection, monitoring, and as may be necessary to maintain compliance with permit standards

· Prepare a Groundwater Monitoring and Reporting Plan that includes requirements in the permit.

		All

		Public

		 

		Combined with #127 and #110

		5

		



		

		139

		Require that mitigation measures be subjected to greater scientific rigor; that predictions of impacts be based in part on performance in past predictions and experience at other mines

		All

		Public

		 

		Refer to APP

		5

		



		

		140

		Require that mitigation measures be designed by persons with the requisite technical expertise and experience, and that all proposed mitigation measures be subjected to independent review and determination of the risk of failure and the likelihood of success.

		All

		Public

		 

		Required by NEPA

		5

		



		

		141

		All mitigation measures should be subjected to a "worst-plausible case scenario" so that the adverse effects of plausible worst-case scenarios are explicitly studied and considered.

		All

		Public

		 

		SWCA to reword

		5

		



		

		142 and S29

		Mitigate for loss of waters of the U.S. in accordance with the April 10, 2008 Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (73 FR 19594), including, potentially, the purchase and set-aside of offsite mitigation areas, payment in-lieu to an established restoration program, and/or permittee-responsible onsite mitigation.  As examples of this requirement, Rosemont shall:

· Work with Department of Game and Fish, US Fish and Wildlife Service, US Army Corps of Engineers, US Forest Service, Bureau of Land Management, and cooperating agencies as appropriate, to evaluate the potential for inclusion of purchase or assignment of surface water rights for Cienega Creek

· Work with private interests  and/or other interested parties in the Rosemont Mitigation Program as described elsewhere in this mitigation summary table.

· Work with regional Land Trusts, The Nature Conservancy, The Audubon Society, and other non-profits and Non-Governmental Organizations as may be interested in land set-asides, water conservation, habitat restoration, and habitat protection.

		 

		 

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		S30

		Activities and construction on non-federal lands that might obstruct, retard or divert the flow of water in a watercourse would require a floodplain permit with project specific mitigation measures (tailings dams and waste piles are exempt from floodplain regulations per ARS 48-3613).

		

		CA

		

		Construction and diversion activities are the tailings and waste piles that are exempt

		

		



		

		S31

		Comply with the five permit conditions as described in RCC’s Permit to Withdraw Groundwater for Mineral Extraction and Metallurgical Processing (ME Permit No. 59-215979.0000)

		

		

		

		Duplicate Item 108

		5

		



		

		S32

		Comply with the recharge and recovery requirements set forth in the ARS 45-801.01 if RCC seeks to modify its ME permit wells to allow them to operate as recovery wells (as noted on Page 43 of the MPO). Particular requirements and conditions may pertain to an individual permit, based on the information submitted in the permit application.

		

		

		

		Duplicate Item 125 and speculative

		5

		



		

		145      

		Land Use

		



		

		 

		Covered under law, regulation, and policy

		 

		 

		 

		 

		 

		



		

		149          

		The status and locations of corners and monuments shall be determined during the course of a dependent resurvey performed by the BLM to protect and perpetuate the original corner positions that control property boundaries between NFS and private lands as well as corners for current and future administrative or management purposes. The BLM dependent resurvey shall be completed prior to any ground-disturbing activities occurring on NFS lands. All survey costs shall be borne by the RCC.

		 

		FS

		 43 USC 2 (BLM), 43 USC 722, 43 USC 1364*; Forest Service Manual 7152.03 3(a)(b); ARS 33-103 (D & (E)

		*may have been repealed

		1

		



		

		150          

		A well-monumented control network set outside of the disturbance area using survey grade Global Positioning System (GPS) referenced to the property corner monuments or postions (mineral survey, section, and quarter corners) shall be established by the BLM during the dependent resurvey and completed prior to any ground-disturbing management activities occurring on NFS lands. Costs shall be borne by the RCC.

		 

		FS

		 Title 18, USC Sec 1858 (62 Stat. 789)

		

		1

		



		

		153          

		The approved field notes and plats for the dependent resurvey and control network are filed in the BLM public room and become official records in the public land system.

		 

		FS

		 43 USC 2 (BLM)

		 

		1

		



		

		New

		During reclamation of the Rosemont Copper operations, or as needed during operation, and to a standard satisfactory to the Forest Supervisor, re-establish, monument and re-monument all corners that control the property boundaries between NFS and private lands and other surveyed lines needed for administrative or management purposes and post the property line to Forest Service standard.



At minimum, the relocation or reestablishment of corner monuments and posting of the property line between the NFS and the private land shall comply with the following: applicable land surveying principles, procedures and standards as set forth in the appropriate GLO and BLM Manual of Surveying Instructions, publications, and circulars; current USDI BLM Standards and Guidelines for Cadastral Surveys using GPS Methods; current Arizona Boundary Survey Minimum Standards; appropriate local and state laws and regulations; and monument and posting specifications provided by the FS.

		

		

		Title 18, USC Sec 1858 (62 Stat. 789); 43 USC 2 (BLM), 43 USC 722, 43 USC 1364*; Forest Service Manual 7152.03 3(a)(b); ARS 33-103 (D & (E);  Forest Service Manual 7152.3- Land Line Location Program Priorities; ARS 33-103(D); ARS 33-103(E)

		

		1

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		147          

		 Facilitate future management associated with irregularly shaped mineral survey fractions that will more or less become an integral part of the adjoining private land and improve administration and management efficiency of NFS lands via the Small Tracts Act of January 12, 1983.



Rosemont shall make a fair market offer for the mineral survey fractions as allowed by the Small Tracts Act (>40 acres and price not to exceed $150,000).

		 All

		FS

		Forest Service Manual 5571.12; 36 CFR 254 Subpart C; Small Tracts Act of 1/12/1983 P.L. 97-465.

		 











		3 

		



		

		New

		Rosemont shall agree to work with the FS regarding administrative control on the Rosemont Ranch parcels under the facility footprint.

		

		

		

		

		

		



		

		182          

		Following completion of NEPA process, and as may be applicable at that time, Rosemont and the CNF shall work together to effect transfer of surface ownership and/or surface development rights of the fee land parcels within the waste rock and tailings area footprint that belong to Rosemont Ranch to the Coronado NF to ensure that final or interim reclamation of the waste rock and tailings pile would not be compromised by future non-mineral development or the need for public or private access to these property parcels following completion of approved Rosemont operations.

		 

		FS

		 

		

		3



		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		146          

		Rosemont shall consider providing public access across private lands within or adjacent to public lands.

		 All

		FS

		 None

		 Moved to “Other” section

		5

		



		

		151          

		Re-establish and monument all corner monuments destroyed and/or buried during ground disturbing activities which control the property boundaries between NFS and private lands and other surveyed lines and monuments needed for administrative or management purposes as needed during operation and during reclamation.

		 

		FS

		 

		Duplicative of “New” in  “Covered under law, regulation, and policy”

		5

		



		

		154          

		Transport waste rock and tailings offsite (i.e. other mines, Canada) to retain current land uses on FS lands.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		155          

		Land administration controls (fee, lease, etc) and land mitigation commitments shall be recorded and/or enforceable as specified in the land mitigation plan.

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		161   

		Public Health and Safety

		



		

		

		Covered under law, regulation, and policy

		



		

		S42

		Rosemont will maintain a Site Safety and Health Plan and complete the required site-specific training during operations.

		

		FS

		MSHA

		

		1

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		163          

		Rosemont shall prepare a Production and Operation Blasting Plan as part of the Final MPO. The Blasting Plan shall include acknowledgement that approval of the Rosemont Final MPO includes a condition that Rosemont and any successors in interest or ownership of the Mine shall be required to repair or otherwise pay for all damages to area residential, historical, or other structures due to blasting at the Mine. A blast monitoring program shall be included in the blasting plan with monitoring points located between the areas to be blasted, and sensitive receptor sites.  Results of blast monitoring shall be available on request to agencies and local residents.

		All

		Public

		 

		Pending effects determination

		3

		



		

		S43

		Coronado to hire, at RCC expense, an outside company to conduct spot check noise monitoring.

		All

		FS

		

		Include in monitoring and reporting

		3

		



		

		162          

		RCC shall work with local emergency service providers to maintain or increase appropriate level of service.

		All

		Public

		

		

		3

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		S41

		Because Coronado National Forest Employees would be required to inspect/ visit/ hold meetings at the mining site, RCC shall provide initial MSHA safety training and recertification safety training for Coronado employees starting in 2010 at the expense of RCC.

		

		FS

		

		Free training is available through the AZ State Mine Inspector’s Office. RCC on-site training will provide continual training as needed.

		5

		



		

		165   

		Range/Grazing

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		166          

		At least one sustainable surface water source shall be identified in the plan for each of the permanent pastures within the Rosemont Ranch. 

		 All

		FS

		 

		

		3

		



		

		

		Clarification/more information needed

		



		

		

		



		

		170   

		Reclamation

		



		

		 

		Covered under law, regulation, and policy

		 

		 

		 

		 

		 

		



		

		183          

		Annually, Rosemont Copper Company shall submit a summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, plans that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Rosemont Copper Company and the Coronado NF would meet to review the MPO and annual report, and the Forest Service administrator would conduct an annual inspection of site reclamation.  Modify or supplement the MPO as necessary to address reclamation issues.

		 All

		FS

		 

		 

		1

		



		

		190          

		Require that reclamation performance guarantees be provided upfront.

		All

		Public

		 

		 

		1

		



		

		188          

		Upon finalizing a reclamation plan for the operations, the costs of implementing the plan must be established as per FS funding requirements and other applicable agencies.

		All

		Public

		 

		 

		1

		



		

		187          

		The Final Rosemont Reclamation Plan shall include a mutually acceptable method for phasing in reclamation performance guarantees and requirements over the life of the approved project.  The Final Reclamation Plan shall also include a mutually acceptable method for phased adjustment of reclamation performance guarantees and requirements over the life of the approved project. 

		All

		Public

		 

		 

		1

		



		

		

		Covered/addressed in MPO

		



		11.1.1

		172

		Design slopes on waste rock and tailings piles that are flat enough to support successful revegetation where applicable

		All

		FS

		

		

		2

		



		

		 

		RCC considered and accepted 

		



		

		96

		The Rosemont Reclamation Plan to include specifications for:

· selection of plants and planting methods for trees and shrubs, 

· Selection of native plant species as well as important existing grasses during reclamation. 

· Species of trees and shrubs to be considered include those important to traditional native American cultural uses in the area, including mesquite, juniper, and oak.  

· Traditional and heritage livestock and wildlife uses of local plant species shall be considered in selection of plant species to be used in site revegetation.

· Plant species selection will, as necessary, balance heritage use species with natural environment and stabilization criteria.

		 All

		FS

		 

		Moved from Heritage Resources

		3

		



		

		S8

		Rosemont Reclamation Plan to include specific provisions to prepare seedbed, reseed any project-related disturbances along Pima County ROW or roadway.

		All

		CA

		

		Included in Plants and Animals section as well

		3

		



		

		173          

		Rosemont shall contour and blend edges of topographic disturbances with adjacent undisturbed land to avoid sharp topographic breaks wherever practicable

		 All

		FS

		 

		 

		3

		



		

		174          

		The updated Rosemont Reclamation Plan shall include provisions to treat major erosion and slope failures on reclaimed areas promptly and as they occur.  The Reclamation Plan shall acknowledge that erosion prevention is preferable to remedial action, and include provisions to this effect.  RCC shall provide details in the Reclamation Plan that defines what erosion conditions would require action and how problems shall be addressed.

		 All

		FS

		 

		

		3

		



		

		176          

		Identify reference sites in the Rosemont mine vicinity to determine native species occurrence, density, and cover to develop a long-term reclamation plan.  Consider aspect, elevation, and location (ridge vs. canyon bottom).  Based on reference site data, provide appropriate native seed mixes and plant lists for Coronado NF approval prior to any site revegetation.  Select species capable of being self-sustaining on the selected site and include species with the ability to provide erosion control and stability.  Establish vegetation re-establishment criteria for reclaimed areas and ensure that all areas meet criteria prior to bond release.

		 All

		FS

		 

		 Kriegel: This is not yet addressed in the MPO

		3

		



		

		179          

		Rosemont Reclamation Plan shall include provisions for field surveys as needed to record species composition, seed mixes used, canopy cover of seeded/planted and “volunteer species” in selected representative areas as reclamation proceeds.  If seeded/planted species have failed to establish following the first two years, the plan shall provide for supplemental seeding and/or replanting.  

		 All

		FS

		 

		Should go into Monitoring Report



Jones: Combine with #178

		3 & 4

		



		

		180          

		RCC shall monitor revegetation annually for the life of the mine operations until successful revegetation is confirmed by the Coronado NF.

		All

		FS

		 

		

		3

		



		

		181          

		The Rosemont Reclamation Plan shall include specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas to provide sufficient cover on all disturbed areas to be reclaimed.  Unless otherwise specified, Rosemont shall:

· provide for a minimum of  1 foot of growth media cover over

· final waste rock slopes,

· waste rock surfaces,

· waste rock benches,

· completed tailings buttress,

· water diversion fill slopes,

· plant site fill slopes,

· construction laydown areas,

· facility plant-site following final removal of equipment.

· Temporary roads

· The areas to be revegetated shall be contoured, graded, prepared, and seeded in accordance with the specifications in the approved Reclamation Plans.



The Rosemont Reclamation Plan shall provide for conservation of growth media on site.  The details for storage of growth media shall require: 

· Placement of growth media stockpiles in locations that are stable, isolated from surface water, gently sloping, and well drained. 

· Growth media stockpiles shall be convex in shape and have no steeper than three to one slopes.  

· Stockpiles shall be revegetated with native species no later than the first growth season following construction to minimize erosion.

· No persistent non-native species shall be used in reclamation except as allowed in the approved Reclamation Plan, where some locally important non-native species may already be established.  

· Install sediment control structures or other Best Management Practices (BMPs) as needed to protect growth media from loss.

· Use growth media stockpiles quickly during concurrent reclamation to minimize the length of storage time.

		 All

		FS

		 

		 

		3 & 4

		



		

		187          

		The Forest Service may authorize a phased bond adjustment as needed according to reclamation plan stipulations. 



The Final Reclamation Plan shall include well-defined criteria for determining successful completion for each stage and type of reclamation activity and a reasonable amount of holdback for phased bond release to provide assurance of reclamation success.  These criteria to be as developed or approved by the Forest Service.

		All

		Public

		 

		 

		3

		



		

		

		Clarification/more information needed

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		171          

		Provide concurrent reclamation throughout mining operations to establish landforms and native vegetation and maintain water quality.

		 

		FS

		 

		Duplicative of #234 and #235

		5

		



		

		175          

		Provide sediment and erosion control measures to prevent erosion to the extent possible on reclaimed surfaces, and to retain sediment onsite if erosion does occur.  All sediment control measures shall be maintained by Rosemont Copper Company until the reclamation effort has met established standards and bonds have been released.

		 

		FS

		 

		 Included in Hydrology Section #124 and#128

		5

		



		

		177          

		Utilize native species or short-lived non-native species such as annual grasses or forbs for short-term reclamation such as seeding topsoil stockpiles.  Avoid the use of any persistent non-native species shall in reclamation.

		 

		FS

		 

		Seeding is supplied by the CNF

Kriegel: What does this mean?

		5

		



		

		178          

		The Noxious Weed Control Program shall include specifics on reducing noxious weed introduction and weed control throughout the project area. The Reclamation Plan shall acknowledge that noxious weed prevention is preferable to remedial action, and include provisions to this effect. 

		 

		FS

		 

		Moved to Plants and Animals Section



		5

		



		

		182          

		Following completion of NEPA process, and as may be applicable at that time, Rosemont and the CNP shall work together to effect transfer of surface ownership and/or surface development rights of the fee land parcels within the waste rock and tailings area footprint that belong to Rosemont Ranch to the Coronado NF to ensure that final or interim reclamation of the waste rock and tailings pile would not be compromised by future non-mineral development or the need for public or private access to these property parcels following completion of approved Rosemont operations.

		 

		FS

		 

		Moved to Land Use Section

		

		



		

		184          

		Backfill the pit after mining operations are finished.

		All

		Public

		 

		Alternative being developed

		5

		



		

		185          

		Use waste rock and tailings piles as a location for solar arrays after mining operations are complete.

		All

		Public

		 

		Does not mitigate an impact. Would require future study.

		5

		



		

		186          

		Create a lake out of the pit after mining operations for fish habitat and recreation

		AAll

		Public

		 

		Alternative considered and dismissed; safety issue

		5

		



		

		189          

		The costs of mine closure must be estimated and included in the reclamation bond estimate.



These costs must be included in the reclamation bond cost estimate since the Forest Service must rely upon the reclamation bond to accomplish mine closure in the event that Augusta does not. Well-defined criteria for determining successful completion of mine closure must be developed by the Forest Service.

		

		Public

		 

		 Duplicative of #190 and #188

		5

		



		

		

		

		

		

		

		

		

		



		

		193   

		Recreation

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		194          

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for Public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		 All

		FS

		FSM 2330.2, FSM 2310.2, FSM 2311, LMP Goals p 9 Rec 1

		 Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		2

		



		

		 

		RCC considered and accepted 

		



		

		196          

		Relocate or restore access to Arizona Trail and OHV trailheads impacted by the mine. This could include parking, a restroom, OHV loading ramps, and other appropriate facilities.

		 

		FS

		 

		Jones: These should not be relocated in the same area because it conflicts with the P/A needs of having some contiguous habitat left that hasn’t been altered by the mine.  This same comment applies to the next several.  If carried out, these would be anti-P/A mitigations.

		3

		



		

		197          

		A Rosemont Recreation Improvement Management Plan (RRIMP) shall be prepared as part of the Final MPO.

· The RRIMP shall include provisions for the Los Colinas Segment of the Arizona Trail. 

· The RRIMP shall provide for a sustainable water station for use by pack stock and horses along the Los Colinas segment of the Arizona Trail.

· Relocate portions of the Arizona Trail as needed to provide a trail for users throughout the mine life and post-mine.

		 

		FS

		FSM 2350.2, FSM 2350.3, FSM 2353.02, FSM 2353.03, FSM 2353.04g, FSM 2353.04i, FSM 2353.11, FSM 2353.25, FSM 2354.43c, National Trails System Act (16 USC 1241)

		 

		3

		



		

		198          

		The RRIMP shall include and schedule details for installation and maintenance of interpretive signs along the Arizona Trail and at the viewpoint on State Route (SR) 83 where mining activity is visible.

· Sign topics, text, graphics, design, materials locations, and installation requirements shall be reviewed and approved by the Coronado NF.

· Installation of signs on SR 83 shall be coordinated with Arizona Department of Transportation.

· During the time period of mine operations under the MPO, maintenance of signs shall be funded by Rosemont Copper Company.

		 

		FS

		FSM 2353.32

FSM 2333.58

		

		3

		



		

		201          

		RCC shall provide:

· A perimeter road reconstructed per FS specifications on the west side of waste rock and tailings pile (east of the pit) that provides both north-south  post-mine legal public access through the site and access for RCC closure monitoring.

· A perimeter road on the east side of the waste rock and tailings pile that provides only administrative access for RCC closure monitoring and is not open to the public (in order to protect the non-motorized setting for the Arizona Trail).

		 All

		FS

		FSM 2350.2, FSM 2350.3, FSM 2353.02, FSM 2353.03, FSM 2353.04g, FSM 2353.04i, FSM 2353.11, FSM 2353.25

		

		3

		



		

		

		Create a multi-use trailhead facility that would:

· Relocate the Rosemont OHV trailhead to a location that better serves OHV users, Arizona Trail users, and Highway 83 travelers.

· Include parking, a restroom OHV loading ramps, and other appropriate facilities.

		All

		FS

		

		

		3

		



		

		241          

		When consistent with CNF travel management goals, mine roads that are no longer needed for mine operations or access shall be naturalized by restoring natural contours, placing growth media, and revegetating with native plants.

		 

		FS

		 

		  Moved from Visual Resources section

		3

		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		195          

		Relocate portions of the Arizona Trail as needed to provide a trail for users throughout the mine life and post-mine.

		 

		FS

		

		 Added as last bullet of #197

		5

		



		

		199          

		Wherever practicable and subject to public and employee safety concerns, the RCC shall provide for: 

· Public access to RCC private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) 

· Costs for providing and maintaining public access provisions and/or easements to be the responsibility of Rosemont during the period of mine operations under the approved Final MPO.

· Provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, wildlife, hikers, and pack stock under the Primary Rosemont Access Road where the Arizona Trail crosses the access road.  It is understood that equestrians and bicyclists may be required to dismount for passage.

		 All

		FS

		 

		Moved to transportation Section

		5

		



		

		199      

		·   Public access easements.

· Public road access across the Santa Rita Mountain ridge, either at Gunsight Pass, Lopez Pass, or other location in the vicinity



		 

		 

		 

		These two of the four original bullets of #199 are  Duplicative of #214

		 5

		



		

		200          

		Maintain Public road access across the Santa Rita Mountains at Gunsight Pass.

		 

		FS

		 

		FS and RCC to follow up regarding Lopez Pass  Duplicates Item 199

		5

		



		

		202          

		Provide an underpass large enough to accommodate equestrians under the access road where the Arizona Trail crosses this road.

		 

		Public

		  FSM 2353.28b

		 Duplicates Item 198

		5

		



		

		203          

		Mitigate for loss of hunting on Unit 34A

		All

		Public

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5 

		



		

		205      

		Riparian

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC considered and accepted 

		



		

		208          

		As a fundamental effort to protect and allow recovery of riparian areas and sensitive habitat, Rosemont shall design, construct, and operate its transportation system (excluding haul roads) and ancillary systems (pump stations, access roads, etc.) to minimize or remove all project access roads from drainages within waters of the U.S., seasonal tributaries to these jurisdictional waters, and sensitive high value riparian areas.



Mitigation of existing and potential future impacts to riparian areas within the project area may include but not be limited to:

· Fencing to exclude livestock

· Minimize impacts from project activity

· Barriers to public recreational vehicle use

· Notification signage

· Establishment of riparian vegetation where appropriate



		All

		Public

		 

		

		3

		



		

		207        

		The Final Rosemont Reclamation Plan shall identify specific areas to be developed for the post mining land use of “Riparian Habitat and Surface Water Drainage.”  Specify density and sizes of native riparian species to plant along artificial diversions commensurate with the types of vegetation that would naturally occur with that type of flow regime. Specify reclamation goals and methods for that post mining conditions.

		 

		FS

		 

		

		3

		



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward



		

		206      

		Mitigation and/or compensation of habitat losses are anticipated as requirement of several agencies for impacts to riparian areas, waters of the U.S., Fish and Wildlife habitat, permanent and seasonal springs, seeps, and livestock and wildlife water sources.  Mitigation of these impacts is included in other areas of the mitigation plan including biology, hydrology, land use, heritage resources, and recreation. 



For offsite mitigation, banking, or habitat restoration or acquisition, Rosemont Riparian mitigation plan shall specify the third parties besides Rosemont that could be ultimately responsible for the plan's success.	

		 

		FS

		 

		Combined with other land mitigation measures in Off-Site Land Mitigation section (end of the list)

		5

		



		

		210      

		Transportation

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		216          

		Rosemont shall cooperate with ADOT to address SR 83 improvement issues related to mine traffic.

		 

		FS

		P.L. 109-59; AASHTO “Geometric Design of Highways and Streets”, current edition.



		

		2

		



		

		227          

		Rosemont shall develop a comprehensive Rosemont Copper Project Transportation Plan consistent with applicable law and USFS regulations and, to the extent possible, policy for all project-related roads on USFS land:

· Maintenance standards

· Levels of appropriate use, 

· Methods to maintain the roadways sufficiently to prevent washboard, rutting and drainage problems

· Commitment to replace surfacing lost to drainage

· Commitment to repair roads damaged by use 

· Install and maintain wildlife-crossing structures (e.g. Corrugated Metal Pipes)  under primary access road at locations of known wildlife concentration. 

		All

		Public

		 

		Carpooling option will be provided, per the MPO

		2 & 3

		



		

		 

		RCC considered and accepted 

		



		

		199          

		Wherever practicable and subject to public and employee safety concerns, the RCC shall provide for: 

· Public access to RCC private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) 

· Costs for providing and maintaining public access provisions and/or easements to be the responsibility of Rosemont during the period of mine operations under the approved Final MPO.

· Provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, wildlife, hikers, and pack stock under the Primary Rosemont Access Road where the Arizona Trail crosses the access road.  It is understood that equestrians and bicyclists may be required to dismount for passage.

		 All

		FS

		 

		Moved from Recreation Section

		3

		



		

		214 A       

		RCC shall cooperate with CNF travel management goals where feasible on roads under USFS control/jurisdiction within the project area. Travel management details are subject to yearly modification by the USFS.



		

		FS

		36 CFR 212 (Travel Management Rule).



		

		3

		



		

		214 B

		RCC shals dedicate a perpetual public road easement across RCC private lands for the primary and secondary access roads (Gunsight, Lopez, or other) or equivelant feasible routing, to ensure post-mine legal access to USFS lands.

		

		FS

		

		

		3

		



		

		228          

		Rosemont shall include in the Rosemont Copper Project Transportation Plan details that:

· Identify carpooling opportunities for employees 

· Establish shifts that reduce peak-hour traffic 

· Distribute peak travel operations during the morning and evening commute periods to minimize congestion

· Manage trucking to minimize loss of level of service to SR83  and minimize overlap with school traffic to the extent possible

		All

		Public

		 

		Clarify per MPO language



Larry to Reword

		3

		



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		230          

		To minimize truck traffic on SR 83, Rosemont shall evaluate a slurry pipeline carrying concentrate from the mine to the west side of the Santa Rita Mountains to a newly constructed dewatering plant. This evaluation to be completed prior to initiation of plant construction. The evaluation to compare alternatives for:

· Optimum routing

· Cost,

· Truck miles

· Truck numbers

· Truck routes.

· Employment

· Dust control issues

· Spill control issues

· Other issues related to a concentrate dewatering plant on the west side of the divide



		 

		 

		 

		Keyes:  This potential mitigation requires a western terminal for the slurry pipeline and either a rail spur, location along an existing rail line, or trucking from the western terminal to the final destination (possibly not be rail).  The impacts are likely to be significant in areas with no or little infrastructure, whereas additional truck use of SR 83 is an incremental change easily accommodated by the managing agency (ADOT).



Kathy to review previous records and studies.

		4

		



		

		 

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		211          

		For roads on USFS land, apply dust palliative other than water, water, or shall pave the road.

		 

		FS

		 

		Addressed in AQ section

		5

		



		

		212          

		Rosemont shall develop a comprehensive Rosemont Ranch Transportation Plan that specifies for all non-project-related access roads on USFS land:

· Maintenance standards

· Levels of appropriate use, 

· Methods to maintain the roadways sufficiently to prevent washboard, rutting and drainage problems

· Commitment to replace surfacing lost to drainage

· Commitment to repair roads damaged by use

· Accommodates public access on roads identified by CNF Travel Management Plan as long as those roads are not in conflict with plans to exclude the public from operational areas

		 

		FS

		 

		Duplicative of #227. Included as part of grazing permit.

		5

		



		

		213          

		FS:  For roads with a preponderance of Company traffic on USFS land (i.e. primary access road), install and maintain wildlife crossing structures at locations of known wildlife concentration (if any).

		 All

		FS

		 

		Duplicative of #227:  



		5

		



		

		215          

		Alter trucking schedule around school busses to the extent determined reasonable by ADOT.

		 

		FS

		  P.L. 109-59; AASHTO “Geometric Design of Highways and Streets”, current edition.



		Duplicative of #228

		5

		



		

		217          

		Include construction labor in the Travel Reduction Program envisioned for employees.

		 

		FS

		

		Duplicative of #24

		5

		



		

		218        

		Transport ore via railroad instead of truck.

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		219          

		Hold off on construction until ADOT improves SR83 in order to better accommodate truck traffic.

		All

		Public

		 

		Infeasible, ADOT responsibility 

		5

		



		

		220          

		Construct rail spur along I-19 and reduce truck traffic on SR83 by having trucks travel over the mountain to I-19 to a 

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		221          

		Construct a system of private roads on FS land to be used for mining operations and to keep trucks off of SR83 and other Public roads.

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		222          

		Transport ore via conveyor to rail spur.

		All

		Public

		 

		Mitigation considered and dismissed

		5

		



		

		223          

		Use existing Rosemont Junction Road as primary road instead of creating new access road.

		All

		Public

		 

		Inconsistent with ACOE regulations and riparian goals. 

		5

		



		

		224          

		Improve the interchange at Highway 83 and U.S. Interstate 10 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		225          

		Improve the intersections at all roads serving residential properties along SR83 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		226          

		Provide additional driving lanes on Highway 83 between mile marker 44 and U.S. Interstate 10

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		229          

		Suspend travel operations during the morning and evening commute periods and during travel times for all school buses

		All

		Public

		 

		Duplicate of #228

		5

		



		

		New

		Kriegel:  As mine site areas are returned to public use, use barriers (such as boulders, vegetation, and when necessary, fences) to confine vehicles to roads and parking areas and limit cross-country traffic.

		

		

		FSM 2333.31 (1), LMP Goals p 9 Rec 1 & 7

		Duplicative of #214A

		5

		



		

		233   

		Visual Quality

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		



		

		235 A

		RCC shall revegetate tailings and waste rock piles to return to near natural conditions as described in the Reclamation Plan to minimize the spread of noxious weeds. Revegetation will include the use of species and plant distributions from the surrounding landscape.

		All

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 R LMP S&G p28 visual resource mgmt 1-3ec 7,  LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management

		

		2

		Recreation



		

		 

		RCC considered and accepted 

		



		

		234          

		 Provide a reclamation plan that shapes the tailings and waste rock piles to mimic natural landforms from the surrounding landscape and encourages revegetation of the mine site with native plant species in densities, distributions, and sizes similar to the surrounding landscape. This will include:



· Avoiding landforms that create monolithic forms, extensive flat tops, long horizontal benches, and monotonous, even side slopes

· Incorporating natural, dendritic drainage patterns on all sides of the new piles that release stormwater off the site and allow it to flow downstream.

· Armoring channels as necessary with rock, but avoiding evenly spaced or linear channels, and utilizing rock that is weathered or treated with desert varnish to achieve darkness similar to weathered rock adjacent to the project area. ***

· Blending edges of the landform with adjacent undisturbed land to avoid sharp topographic breaks.

· Varying the grades along the new drainageways on tailings and waste rock piles, with random flagger areas to slow and/or hold water, which will help support vegetation growth.

· Create topography on side slopes that include warping, random ledges, and varying slope lengths and angles.

· Installing boulders and rocky patches on side slopes that mimic rockform in the surrounding landscape.



		All

		FS

		 Title 36 CFR Part 219 Subpart A, Title 36 CFR part 228 subpart A, Title 36 CFR Part 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management, Corridor Management Plan for the Patagonia-Sonoita Scenic Road objective #3 (p 52-53)

		*** Use of desert varnish needs to be clarified/researched

		3

		Recreation



		

		235 B     

		 Replant with a seed mix that includes grasses, forbs, shrubs, and tree species, and plant larger plants (seedlings, transplants, and container plants) in key areas such as highly visible slopes, and where needed for stability.  Container plants will generally be no larger than 5 gallon size.



Provide irrigation to plants in specific areas for the first dry season as needed for successful revegetation. This applies to larger plants (seedlings, transplants, and container plants), not seeding. Irrigation may be via drip irrigation, DryWater, or other.

		All





		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 R LMP S&G p28 visual resource mgmt 1-3ec 7,  LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management

		 

		3

		Recreation



		

		239          

		 Paint or stain buildings or use of other materials for major facilities non-reflective flat shean earth tones (except facilities where this is prohibited by MSHA or other specific requirements, i.e. water tanks) approved by the CNF.

		 All

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		As admissible per MSHA requirements





		3

		Recreation



		

		240          

		At the end of mine operations, remove all unneeded ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing tgrowth media on the areas, and revegetating with native grasses, trees, and shrubs.

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed

		 Duplicative of #235A

		3

		Recreation



		

		 

		Clarification/more information needed

		 

		 

		 

		 

		 

		



		

		236

		If required by CNF biologists, grow seedlings and container plants from seeds collected onsite. This may require propagation one or more years prior to planting.

		All

		FS

		

		

		4

		Recreation



		

		237

		Apply desert varnish or other treatments to exposed rock faces (tailings and waste rock piles, road cuts, etc.) when exposed rock is lighter than adjacent weathered rock.

		All

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		*** Use of desert varnish needs to be clarified/researched

		4

		Recreation



		

		238          

		Treat all portions of the pit wall that are visible from Concern Level 1 and 2 travelways and residential areas by applying desert varnish to darken rock to match weathered rock on the ridge at the conclusion of operations.



If possible, plant vegetation on broken ledges on visible parts of pit wall.

		





		FS

























		 Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management

		Debbie to reword



According to MSHA regulations, cannot enter the pit after closure

		4

		Recreation



		

		243          

		Provide funding to the FS for a landscape architect to monitor landforming, revegetation, and other visual quality mitigation throughout the project, and modify or supplement visual quality mitigation measures to address concerns. 

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		Should go into Monitoring Report

		4

		Recreation



		

		

		Redundant, Duplicative, Considered during Alternative Development, Moved to another Resource Section, or Not Carried Forward

		



		

		240          

		At the end of mine operations, remove all unneeded ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing topsoil on the areas, and revegetating with native plants.

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed

		 Duplicative of # 235

		5

		Recreation



		

		241          

		When consistent with CNF travel management goals, mine roads that are no longer needed for mine operations or access shall be naturalized by restoring natural contours, placing growth media, and revegetating with native plants.

		 

		FS

		 

		  Moved to Reclamation Section

		5

		Recreation



		

		242          

		Rosemont shall include considerations in its Rosemont Lighting Plan (see area 62) that:

· Apply mitigation required for night skies to minimize visual impacts at night.

· Review and monitoring of mitigation measures to achieve dark skies environment as observed by neighboring communities of Sonoita, Patagonia, Green Valley, Sahuarita, Vail, Corona del Tucson, Hilton Ranch Road, Singing Valley North, and Greaterville Road.



		 

		FS

		 

		Duplicative of Night Skies mitigation section

		5

		Recreation



		

		244

		Initiate visual mitigation measures during the construction period, continue visual mitigation and reclamation measures throughout the operations period, and complete reclamation at the end of operations.

		All

		FS

		

		Redundant with Reclamation section

		5

		Recreation



		1. 

		233   

		Off-site Mitigation Land

		



		1.1.1. 

		S9

		Mitigate at a 100% level, where feasible, for actual or potential habitat losses through the development of a Habitat Compensation Plan per the AGFD Wildlife Habitat Compensation Procedures (Department Policy I2.3).



The habitat impacted by the project includes Resource Categories I (highest habitat value), II (high habitat value), and III (high to medium habitat value). Mitigation goals (again, where feasible) for impacts to these Resource Categories are as follows:

· Resource Category I (Cienega Creek area, springs, and riparian habitat): all potential losses of existing habitat be prevented

· Resource Categories II and III (facility footprint): all potential losses be avoided or minimized. If significant losses are likely to occur, AGFD recommends that alternatives to immediately rectify, reduce, or eliminate these losses over time be developed. Such alternatives might include mitigation lands of equal or higher value be purchased or made accessible for public benefit.

		

		CA

		AGFD’s Wildlife Habitat Compensation Procedures (Department Policy I2.3)

		SWCA to combine with S10

		

		



		1.1.2. 

		S10

		Develop and provide for implementation of a Rosemont Mitigation Land Plan to show details of efforts to:

· Mitigate loss of public trust lands, water resources, riparian lands, wildlife habitat, and recreational access, in cooperation with the CNF, ACOE,  AZ Game Fish, US Fish Wildlife, with input from other cooperating agencies.

· Include specific parcels, areas, or types of lands for non-development agreements, conservation easements, acquisition or exclusion of public access, and Cooperative Land Owner Programs.

· Include specific criteria from agencies with applicable regulations to identify lands that may be suitable for direct or cooperative acquisition efforts where high-value lands may be available for purchase.

		

		CA

		

		SWCA to combine with S9

		

		



		1.1.3. 

		39

		Federal, state, or local land or habitat management agencies may require or recommend compensatory land provisions, acre-for-acre habitat offsets, or other programs for mitigating habitat loss.



Rosemont shall work with relevant agencies to develop an integrated regional habitat mitigation solution as near to the impacted areas as possible. 



Agencies shall provide Rosemont with recommended selection criteria to allow Rosemont to negotiate for applicable lands that meet the agency criteria.

		 

		FS

		ACOE, AZ Game Fish, USFWS

		Duplicative of #142



		

		



		1.1.4. 

		53

		The goals of the onsite and offsite mitigation plans are to provide replacement quantity and quality habitat to users of the USFS, BLM, State, and private lands in the area.  The mitigated uses of these lands include recreational opportunities enjoyed by surrounding communities for the displaced habitat, species, and tourist activities that will attend the proposed project.

		All

		Public

		

		Duplicative of #142



		

		



		1.1.5. 

		55

		According to the County’s Conservation Lands System, portions of the project area are determined to be Biological Core Management Areas. The CLS requires as mitigation that least 80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 4:1 ratio.

		All

		Public

		 

		

		

		



		1.1.6. 

		56

		According to the County’s Conservation Lands System, portions of the project area are determined to be Important Riparian Area. The CLS requires as mitigation that least 95 percent of the total acreage of lands within this designation shall be conserved in a natural and undisturbed condition.

		All

		Public

		 

		

		

		



		1.1.7. 

		57

		According to the County’s Conservation Lands System, portions of the project area are determined to be Multiple Use Management Area. The CLS requires as mitigation that least 66 2/3 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 2:1 ratio

		All

		Public

		 

		

		

		



		1.1.8. 

		59

		Mitigation land purchase adjacent to the CNF of equal size and wildlife values

		All

		Public

		 

		

		

		



		1.1.9. 

		93

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		 

		FS

		 

		

		

		



		1.1.10. 

		107

		Purchase and set aside areas of off-site mitigation to comply with ACOE and/or ESA requirements.

		 

		FS

		 

		Duplicative of #142

		

		



		1.1.11. 

		142 and S29

		Mitigate for loss of waters of the U.S. in accordance with the April 10, 2008 Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (73 FR 19594), including, potentially, the purchase and set-aside of offsite mitigation areas, payment in-lieu to an established restoration program, and/or permittee-responsible onsite mitigation.  As examples of this requirement, Rosemont shall:

· Work with Department of Game and Fish, US Fish and Wildlife Service, US Army Corps of Engineers, US Forest Service, Bureau of Land Management, and cooperating agencies as appropriate, to evaluate the potential for inclusion of purchase or assignment of surface water rights for Cienega Creek

· Work with private interests  and/or other interested parties in the Rosemont Mitigation Program as described elsewhere in this mitigation summary table.

· Work with regional Land Trusts, The Nature Conservancy, The Audubon Society, and other non-profits and Non-Governmental Organizations as may be interested in land set-asides, water conservation, habitat restoration, and habitat protection.

		 

		 

		 

		

		

		



		1.1.12. 

		155          

		Land administration controls (fee, lease, etc) and land mitigation commitments shall be recorded and/or enforceable as specified in the land mitigation plan.

		All

		Public

		 

		

		

		



		1.1.13. 

		194          

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for Public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		 All

		FS

		FSM 2330.2, FSM 2310.2, FSM 2311, LMP Goals p 9 Rec 1

		 

		

		



		1.1.14. 

		203       

		Mitigate for loss of hunting on Unit 34A

		All

		Public

		 

		

		

		



		2. 

		233   

		Other

		



		2.1.1. 

		146          

		Rosemont shall consider providing public access across private lands within or adjacent to public lands.

		 All

		FS

		 None

		 

		3 

		



		3. 

		233   

		Monitoring Compilation

		



		3.1.1. 

		17

		Monitor and report on air quality monitoring

		 

		FS

		 

		 

		1

		



		3.1.2. 

		18

		Develop and update the Dust Control Plan as required in the air quality permit or as needed, to modify or supplement air quality mitigation measures to address compliance during construction, operation, or closure

		 

		FS

		

		

		

		



		3.1.3. 

		41

		Rosemont shall develop a Noxious Weed and Invasive Species Management Plan  that includes periodic monitoring and eradication of designated noxious plants on Forest Lands. 



The Noxious Weed and Invasive Species Management Plan shall be reviewed periodically and adjusted as needed to apply to all project-related land disturbances on Forest Lands.

		 

		FS

		 

		 

		3

		



		3.1.4. 

		46

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		 

		FS

		 

		

		

		



		3.1.5. 

		47

		Provide endowment for managing invasive species.

		

		FS

		

		

		

		



		3.1.6. 

		48

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		

		

		



		3.1.7. 

		110

		As required by ADEQ under Aquifer Protection Permit rules and individual facility permit, Rosemont has accepted the design criteria and permit limits as needed to protect groundwater resources. A thorough engineering evaluation was completed for facilities to determine the appropriate Best Available Demonstrated Control Technology (BADCT) required for design.  Rosemont will develop a Groundwater Monitoring and Reporting Plan as per the terms of the APP permit.

		 

		FS

		 

		Will be combined with #127





		

		



		3.1.8. 

		117

		As needed for each of the alternatives under comparative analysis and design review, Rosemont shall provide for appropriate capacity of process water and tailings storage to protect against flooding or overtopping.



The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.



Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. ***

		

		FS

		ADEQ APP,

MSHA, AZ State Dam Safety Permits

		Combined with #115 and #119



*** RCC to provide examples

		

		



		3.1.9. 

		163          

		Rosemont shall prepare a Production and Operation Blasting Plan as part of the Final MPO. The Blasting Plan shall include acknowledgement that approval of the Rosemont Final MPO includes a condition that Rosemont and any successors in interest or ownership of the Mine shall be required to repair or otherwise pay for all damages to area residential, historical, or other structures due to blasting at the Mine. A blast monitoring program shall be included in the blasting plan with monitoring points located between the areas to be blasted, and sensitive receptor sites.  Results of blast monitoring shall be available on request to agencies and local residents.

		All

		Public

		 

		Pending effects determination

		

		



		3.1.10. 

		179          

		Rosemont Reclamation Plan shall include provisions for field surveys as needed to record species composition, seed mixes used, canopy cover of seeded/planted and “volunteer species” in selected representative areas as reclamation proceeds.  If seeded/planted species have failed to establish following the first two years, the plan shall provide for supplemental seeding and/or replanting.  

		 All

		FS

		 

		Integrated into #178

		

		



		3.1.11. 

		243          

		Provide funding to the FS for a landscape architect to monitor landforming, revegetation, and other visual quality mitigation throughout the project, and modify or supplement visual quality mitigation measures to address concerns. 

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		

		

		Recreation



		

		S43

		Coronado to hire, at RCC expense, an outside company to conduct spot check noise monitoring.

		All

		FS

		

		

		

		



		3.1.12. 

		134

		Monitor water quality and collect/dispose of pollutants in the runoff from waste rock and tailings piles.

		Public

		Public

		 

		Duplicative of #124/#128
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Covered under law, regulation, and policy


 


 


1.0.1.


 


 


5


 


Onsite dust control on Rosemont fa


cilities shall be maintained on access, haul, 


service, and maintenance roads on site during construction, operation, and 


closure periods through uses of:


 


·


 


gravel, 


 


·


 


water spray, 


 


·


 


treatment with dust control agents, 


 


·


 


otherwise as specified in the Air Quality 


Permit


 


Specifications for each class of facility to be according to the Air Quality Permit 


and documented in a Dust Control Plan to maintain compliance with PDEQ air 


quality regulations or other applicable regulation.


 


 


 


FS


 


Clean Air Act regulations as 


dele


gated to Pima County 


Department Environmental 


Quality,


 


Dust Control Plan to be updated as 


needed to comply with PDEQ 


permit


 


1


 


 


1.0.2.
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Set and enforce speed limits within project area


 


 


 


FS


 


 


 


 


 


1


 


 


1.0.3.
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Rosemont shall use dust control technology at material tran


sfer points and 


other point sources at crushing, conveyor, and bulk material handling facilities, 


as required in the air quality permit, these technologies include:


 


·


 


water sprays, 


 


·


 


cover, 


 


·


 


wind barriers, 


 


·


 


mechanical controls, or other appropriate measures.
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Clean Air Act and PDEQ 


permit


 


Shall be specified and monitored as 


per the PDEQ permit requirement


 


1


 


 


1.0.4.
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Apply soil stabilizers to tails as required by the Air Quality Permit
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1


 


 


1.0.5.
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Rosemont shall maintain MSDS sheets on site a


s appropriate for chemical 


materials used onsite, such as:


 


·


 


chemical or physical dust control agents, 


 


·


 


organics, 


 


·


 


inorganic binders, or 


 


·


 


stabilizing polymers.


 


Materials to be used on site shall be subject to review and approval as part of 


the Materials Mana


gement Plan/Procedures
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Mine Safety and Health Act 


 


 


1
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Monitor and report on air quality monitoring


 


 


 


FS


 


 


 


 


 


1
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Develop


 


and 


u


pdate the Dust Control Plan as required in the air quality permit 


or as needed, to modify or supplement air quality 


mitigation measures to 


address 


compliance


 


during construction, operation, or closure
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1.0.8.
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Use acid mist controls in electrowinning tank house


 


as required by the Air 


Quality Permit
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1


 


 


1.0.9.
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Rosemont shall stipulate to usage of


 


low


-


sulfur diesel fuel on


-


site for all 


stationary equipment as per Clean Air Act, and as per the Mine Plan of 


Operations for mobile equipment


 


 


 


FS


 


Clean Air Act,


 


PDEQ Air Permit


 


 


Arizona Revised Statutes 


Articles 2, 3, 5, and 7 


contain a lot of 


requiremen


ts for 


 


1


 


 




  
If you have any questions, or have a recommendation on how to proceed with the editing, please let me and/or

Tom know.   
  
Have a great weekend! 

  
Jonathan Rigg 
Environmental Planner 
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 
Phone: (520) 325-9194 
Fax: (520) 325-2033 
Email: jrigg@swca.com



From: Tom Furgason
To: Salek Shafiqullah
Cc: Terry Chute; Beverley A Everson; Melinda D Roth; Terry Chute; Reta Laford
Subject: FW: Water Resources Technical Review Update
Date: 08/05/2010 04:14 PM

All- below is Dale’s status update on water resource reports.
 
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, August 05, 2010 6:19 AM
To: Tom Furgason; Jonathan Rigg; Melissa Reichard
Subject: Water Resources Technical Review Update
 
All,
 
Here is a short update on the status of the technical review for Water Resources:
 

1.       Mine Water Supply Pumping Model (Montgomery):  MWH Draft Tech Memo reviewing
second round of technical comment & response forwarded to CNF for comment; awaiting
CNF comment prior to MWH finalization and forwarding to Rosemont

2.       Mine Site Groundwater Model (Montgomery): Issue resolution process in progress;
Received incomplete preliminary draft of revised groundwater model report; SRK to review
under recently authorized budget

3.       Mine Site Groundwater Model (TetraTech): Issue resolution process in progress: TetraTech
is submitting individual Tech Memos on parts of the model as they are developed; SRK has
reviewed and submitted Tech Review Memos for the two TetraTech memos (Model
Framework & Hydraulic Properties) under individual SOW’s & Cost Proposals; SRK to start
review of Model Construction & Steady State Calibration memo under recently authorized
budget; Awaiting submission of TetraTech memos on Transient Calibration and Impacts

4.       Davidson Canyon, Seep & Spring Impact (TetraTech): Revised tech memo submitted by
TetraTech (expanded content now includes discussion of riparian vegetation in Davidson
Canyon); SRK to review revised memo

5.       Pit Lake Model (TetraTech): Issue Resolution process in progress: TetraTech to submit
revised technical memo for review by SRK & CNF

6.       Infiltration Fate & Transport Model (TetraTech): Resolution process in progress: TetraTech
to submit revised technical memo for review by SRK & CNF

7.       Mine Site Water Management Plan Update (TetraTech): Golder submitted draft Technical
Review Memo; CNF review & comment forwarded to Golder for preparation of final
Technical Review Memo to be submitted to Rosemont.

8.       Site water management plan for “Landform” revision to Barrel-Only Alternative: To be
submitted by TetraTech along with final description of revised Barrel-Only Alternative

 
Regards,
 
Dale
 

mailto:tfurgason@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:tjchute@msn.com
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:tjchute@msn.com
mailto:rlaford@fs.fed.us


_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:daleortmanpe@live.com


From: Beverley A Everson
To: Reta Laford; Teresa Ann Ciapusci; John Able; Andrea W Campbell; Jennifer Ruyle; Beverley A Everson; Walter

Keyes; Salek Shafiqullah; Debby Kriegel; Keith L Graves; Deborah K Sebesta; Tami Emmett; George McKay;
Robert Lefevre; Shane Lyman; Eli Curiel; Christopher C LeBlanc; William B Gillespie; Mary M Farrell; Alan
Belauskas; Kendall Brown; Thomas Skinner; Larry Jones; Kendra L Bourgart; Janet Jones; Roxane M Raley;
Heidi Schewel; tfurgason@swca.com; mreichard@swc.com; gsoroka@swca.com; kcox@swca.com;
rbowers@swca.com; jmacivor@swca.com; Charles A Blair

Subject: Fw: White Paper for Silver Bell
Date: 08/21/2008 09:12 AM
Attachments: Silver Bell Information.pdf

FYI, comparison between the proposed Rosemont leaching operation and the Silver
Bell operation.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 08/21/2008 09:10 AM -----

Kathy Arnold
<karnold@augustaresource.com> 

08/19/2008 07:20 PM
Please respond to

karnold@augustaresource.com

To 'Beverley A Everson'
<beverson@fs.fed.us>

cc

Subject White Paper for Silver Bell

Bev – 
Lost the whole day, but got this together before I am leaving for home.

 
I will bring a copy with me tomorrow.

 
Kathy

 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@augustaresource.com

 

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
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Silver Bell  vs. Rosemont Copper 


 


Operating Parameter  Silver Bell  Rosemont (oxide only) 


Ore Reserves – Life of Mine  unknown  49.4 million tons 


Average Grade  0.4 % Cu (approx)  0.18% Total Cu 


Average Recovery – Life of Mine  60% leach dump and 20% rubble  65% 


Production Rate   14 million tons (approx) per year 
‐ forecast 


18 million tons ore at peak yr 


Average Copper Production  50 million (approx) lbs Cu/yr  38 million lbs Cu/ year 


Operating Life   20 yrs (est.)  6 yrs placement + drain‐down 


Total Waste ‐ Life of Mine  unk  1,288 million tons 


Stripping Ratio (waste:ore)  2:1 (approx, dependent upon 
operating area) 


2.38:1 


Heap area  180 acres (approx ‐ active)  113 acres (approx) 


Pit dimensions –  
Silver Bell Dimensions are 
approximate and measured from 
Google Earth. 


¾ mile x ⅓ mile (Oxide) 
⅟10 mile x ⅟10 mile (West Oxide) 
0.3 mile by ⅘mile ( El Tiro) 
¾ mile x ½ mile (N. Silver Bell) 


6500 ft x 6000 ft 


Water use  1,000 ac‐ft/yr (approx)  5,000 ac‐ft/yr (all operations) 


 


Silver Bell is the first operating open pit mine in Pima County.  The Silver Bell property is located on a 
private land and is surrounded by BLM property.    They have 19,000 acres with active mining on 
approximately 4,000 acres. 


The mine operates four open‐pits (North Silver Bell, El Tiro, West Oxide and East Oxide). All copper in 
these pits will be extracted from the ore utilizing either of two hydrometallurgical processes: dump 
leaching or rubblization. Approximately 70% of the ore  is mined and hauled to dumps for leaching and 
the remaining 30%  is rubblized.  (Rubblization is the process where material is drilled, blasted, and then 
leached in place.) Each month 1,800,000 tons of ore and waste are mined, and 700,000 tons of ore is 
rubblized.   


The Silver Bell leach facilities are unlined and constructed in steep valleys.   Process ponds are lined with 
HDPE and dependent upon location may be double‐lined with leak detection or single‐lined.  The 
processing rates vary but can be approximately 9,000 gpm at the main PLS pond.  


Copper‐bearing solutions from the dump leach and rubble areas are collected and pumped to the 
solvent extraction plant where the copper in solution is concentrated over 30 times before being 
pumped to the tank house. In the tank house, the copper is recovered from solution using the 
electrowinning process and plated on stainless steel starter sheets as high‐purity cathodes. The current 







cathode production rate is 67 tons per day. Cathode copper produced in the solvent extraction / 
electrowinning (SX/EW) operation is sold to producers of copper rod, tubing and wire.  


The Silver Bell Mine currently operates a solvent extraction plant, tankhouse, warehouse, administrative 
and maintenance areas.  These areas are staffed by approximately 146 employees:  111 Hourly and 35 
Salary. 


History:  


1850 ‐ Gold and silver exploration leads to discovery of high‐grade copper mineralization suitable for direct 
shipment to the east coast or England. 


1880 ‐ Several prospects are developed as commercial ventures and small smelters are built. 


1900 ‐ The consolidation of underground mines begin. A concentrator is built and concentrates are shipped by 
railroad. 


1910 ‐ Mining operations cease due to poor economic conditions. 


1915 ‐ Asarco completes the purchase of consolidated mining companies in the area. 


1946 ‐ Asarco geologists begin reevaluation of the properties in the area. 


1951 ‐ Stripping begins for open‐pit mining of El Tiro and Oxide pits. 


1954 ‐ Milling operations begin for sulfide copper and molybdenum. 


1960 ‐ Dump leaching of copper oxides and precipitation of copper begins at 10 tons per day (TPD). 


1965 ‐ An expansion of the precipitation plant increases copper production to 15 TPD. 


1967 ‐ Mill and secondary crusher expansion is completed. Mill throughput is increased to 10,500 TPD. 


1978 ‐ A feasibility study is made to build a 15 TPD SX/EW facility that would replace the precipitation plant. 


1979 ‐ A study is made of a 20 TPD SX/EW facility by adding on‐stream leaching of mill tailings and high grade in‐
pit leaching.  


1984 ‐ Evaluation of the North Silver Bell property begins. Mine and mill operations suspended, leach‐
precipitation operations continue. 


1988 ‐ A drilling program started in North Silver Bell to redefine the ore body. 


1989 ‐ The BS&K property is purchased and a 30 TPD SX/EW facility is proposed. 


1990 ‐ A rubble leaching evaluation is completed and a 50 TPD SX/EW facility is approved by the Asarco Board of 
Directors. Authorization to proceed is dependent upon the receipt of applicable permits. 


1992 ‐ The Bureau of Land Management land trade is completed. 


1994 ‐ Permits are approved and the authorization to proceed with the SX/EW project is granted. 


1995 ‐ All construction contracts are awarded. 


1996 ‐ Silver Bell Mining, L.L.C. partnership is formed ‐ 75% Asarco and 25% Mitsui. Mining operations begin in 
North Silver Bell in April. Construction of the new facilities begins in May. 


1997 ‐ Dump leach and copper precipitation operations are shutdown in April. Construction of new facilities is 
completed and cathode production begins in July. 


1998 ‐ The cathode production rate is increased to 55 TPD.  


2003 ‐ SX/EW plant improves efficiency and production increases to 65 TPD. 


2007 ‐ No. 2 dump project approved and production forecast is increased to 67 TPD. 
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Silver Bell  vs. Rosemont Copper 


 


Operating Parameter  Silver Bell  Rosemont (oxide only) 


Ore Reserves – Life of Mine  unknown  49.4 million tons 


Average Grade  0.4 % Cu (approx)  0.18% Total Cu 


Average Recovery – Life of Mine  60% leach dump and 20% rubble  65% 


Production Rate   14 million tons (approx) per year 
‐ forecast 


18 million tons ore at peak yr 


Average Copper Production  50 million (approx) lbs Cu/yr  38 million lbs Cu/ year 


Operating Life   20 yrs (est.)  6 yrs placement + drain‐down 


Total Waste ‐ Life of Mine  unk  1,288 million tons 


Stripping Ratio (waste:ore)  2:1 (approx, dependent upon 
operating area) 


2.38:1 


Heap area  180 acres (approx ‐ active)  113 acres (approx) 


Pit dimensions –  
Silver Bell Dimensions are 
approximate and measured from 
Google Earth. 


¾ mile x ⅓ mile (Oxide) 
⅟10 mile x ⅟10 mile (West Oxide) 
0.3 mile by ⅘mile ( El Tiro) 
¾ mile x ½ mile (N. Silver Bell) 


6500 ft x 6000 ft 


Water use  1,000 ac‐ft/yr (approx)  5,000 ac‐ft/yr (all operations) 


 


Silver Bell is the first operating open pit mine in Pima County.  The Silver Bell property is located on a 
private land and is surrounded by BLM property.    They have 19,000 acres with active mining on 
approximately 4,000 acres. 


The mine operates four open‐pits (North Silver Bell, El Tiro, West Oxide and East Oxide). All copper in 
these pits will be extracted from the ore utilizing either of two hydrometallurgical processes: dump 
leaching or rubblization. Approximately 70% of the ore  is mined and hauled to dumps for leaching and 
the remaining 30%  is rubblized.  (Rubblization is the process where material is drilled, blasted, and then 
leached in place.) Each month 1,800,000 tons of ore and waste are mined, and 700,000 tons of ore is 
rubblized.   


The Silver Bell leach facilities are unlined and constructed in steep valleys.   Process ponds are lined with 
HDPE and dependent upon location may be double‐lined with leak detection or single‐lined.  The 
processing rates vary but can be approximately 9,000 gpm at the main PLS pond.  


Copper‐bearing solutions from the dump leach and rubble areas are collected and pumped to the 
solvent extraction plant where the copper in solution is concentrated over 30 times before being 
pumped to the tank house. In the tank house, the copper is recovered from solution using the 
electrowinning process and plated on stainless steel starter sheets as high‐purity cathodes. The current 







cathode production rate is 67 tons per day. Cathode copper produced in the solvent extraction / 
electrowinning (SX/EW) operation is sold to producers of copper rod, tubing and wire.  


The Silver Bell Mine currently operates a solvent extraction plant, tankhouse, warehouse, administrative 
and maintenance areas.  These areas are staffed by approximately 146 employees:  111 Hourly and 35 
Salary. 


History:  


1850 ‐ Gold and silver exploration leads to discovery of high‐grade copper mineralization suitable for direct 
shipment to the east coast or England. 


1880 ‐ Several prospects are developed as commercial ventures and small smelters are built. 


1900 ‐ The consolidation of underground mines begin. A concentrator is built and concentrates are shipped by 
railroad. 


1910 ‐ Mining operations cease due to poor economic conditions. 


1915 ‐ Asarco completes the purchase of consolidated mining companies in the area. 


1946 ‐ Asarco geologists begin reevaluation of the properties in the area. 


1951 ‐ Stripping begins for open‐pit mining of El Tiro and Oxide pits. 


1954 ‐ Milling operations begin for sulfide copper and molybdenum. 


1960 ‐ Dump leaching of copper oxides and precipitation of copper begins at 10 tons per day (TPD). 


1965 ‐ An expansion of the precipitation plant increases copper production to 15 TPD. 


1967 ‐ Mill and secondary crusher expansion is completed. Mill throughput is increased to 10,500 TPD. 


1978 ‐ A feasibility study is made to build a 15 TPD SX/EW facility that would replace the precipitation plant. 


1979 ‐ A study is made of a 20 TPD SX/EW facility by adding on‐stream leaching of mill tailings and high grade in‐
pit leaching.  


1984 ‐ Evaluation of the North Silver Bell property begins. Mine and mill operations suspended, leach‐
precipitation operations continue. 


1988 ‐ A drilling program started in North Silver Bell to redefine the ore body. 


1989 ‐ The BS&K property is purchased and a 30 TPD SX/EW facility is proposed. 


1990 ‐ A rubble leaching evaluation is completed and a 50 TPD SX/EW facility is approved by the Asarco Board of 
Directors. Authorization to proceed is dependent upon the receipt of applicable permits. 


1992 ‐ The Bureau of Land Management land trade is completed. 


1994 ‐ Permits are approved and the authorization to proceed with the SX/EW project is granted. 


1995 ‐ All construction contracts are awarded. 


1996 ‐ Silver Bell Mining, L.L.C. partnership is formed ‐ 75% Asarco and 25% Mitsui. Mining operations begin in 
North Silver Bell in April. Construction of the new facilities begins in May. 


1997 ‐ Dump leach and copper precipitation operations are shutdown in April. Construction of new facilities is 
completed and cathode production begins in July. 


1998 ‐ The cathode production rate is increased to 55 TPD.  


2003 ‐ SX/EW plant improves efficiency and production increases to 65 TPD. 


2007 ‐ No. 2 dump project approved and production forecast is increased to 67 TPD. 







 







From: Beverley A Everson
To: Reta Laford; Teresa Ann Ciapusci; John Able; Andrea W Campbell; Jennifer Ruyle; Beverley A Everson; Walter

Keyes; Salek Shafiqullah; Debby Kriegel; Keith L Graves; Deborah K Sebesta; Tami Emmett; George McKay;
Robert Lefevre; Shane Lyman; Eli Curiel; Christopher C LeBlanc; William B Gillespie; Mary M Farrell; Alan
Belauskas; Kendall Brown; Thomas Skinner; Larry Jones; Kendra L Bourgart; Janet Jones; Roxane M Raley;
Heidi Schewel; tfurgason@swca.com; mreichard@swc.com; gsoroka@swca.com; kcox@swca.com;
rbowers@swca.com; jmacivor@swca.com; Charles A Blair

Subject: Fw: White Papers
Date: 08/22/2008 02:04 PM

FYI, white papers on the Rosemont field trips.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 08/22/2008 02:02 PM -----

Kathy Arnold
<karnold@augustaresource.com> 

08/21/2008 05:01 PM
Please respond to

karnold@augustaresource.com

To 'Beverley A Everson'
<beverson@fs.fed.us>

cc

Subject White Papers

Bev –
Here are the white papers I owe you, the one for Tyrone is pretty thin, and the one for Rosemont
does not have the slides you saw.  We are reluctant to use those because they are interpretive and
have not been published anywhere yet but I did include the ones from the latest 43-101.  Please let
me know if you need anything else.

 
Cheers!
Kathy

 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@augustaresource.com

 

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com
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From: Melinda D Roth
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; Cindy_Alvarez@blm.gov; daniel_moore@blm.gov;

dt1@azdeq.gov; David_Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov;
jmarques@ci.sahuarita.az.us; jmtannler@azwater.gov; julia.fonseca@pima.gov; jwindes@azgfd.gov;
karen.howe@tonation-nsn.gov; lagrignano@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; madan.singh@mines.az.gov; mark.harting@aztucs.ang.af.mil;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; nicole.fyffe@pima.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; Teresa Ann Ciapusci

Cc: dkriegel@fs.fed.us; dsebesta@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; wkeyes@fs.fed.us;
hschewel@fs.fed.us; temmett@fs.fed.us; gmckay@fs.fed.us; rlefevre@fs.fed.us; aelek@fs.fed.us;
abelauskas@fs.fed.us; ecuriel@fs.fed.us; mfarrell@fs.fed.us; wgillespie@fs.fed.us; ccleblanc@fs.fed.us;
seanlockwood@fs.fed.us; ljones02@fs.fed.us; cablair@fs.fed.us; Beverley A Everson; pdl r3 coronado
flt@FSNOTES; tfurgason@swca.com; cbellavia@swca.com; jrigg@swca.com; Melinda D Roth

Subject: Fw:Rosemont Socio-Economic Presentation June 30th 9:30-11:00
Date: 06/24/2010 01:22 PM
Attachments: Power Vita.pdf

Cooperating agencies and ID Team, This is a special topic and presentation at Wednesday's Core IDT
meeting that you are invited to.  Call me if you have questions.  To be sure we have enough space,
please drop me an email by Tuesday if you (and others from your agency) plan to attend.  Thanks. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 06/24/2010 01:16 PM ----- 
Reta Laford/R3/USDAFS

06/24/2010 08:44 AM

To Melinda D Roth/R3/USDAFS@FSNOTES
cc

Subject RSVP, Socio-Economic Presentation June 30th 9:30-11:00

RSVP.  You are cordially invited to a socio-economic presentation by
Thomas Michael Power's on Wednesday, June 30 from 9:30 to 11:00.  The
presentation will be held in the Federal Building at 300 W Congress Street,
Room 4B. 

Information about Thomas Powers: 
Power Consulting has been applying the analytical tools of Natural
Resource Economics and Regional Economics to public policy issues for
almost 40 years. Water, energy, and environmental issues are intertwined
in ways that required new approaches to regulation. Dr. Power, a
Professor of Economics at The University of Montana and Chairman of the
Economics Department for 30 years, focused his research and publications
on these issues. Power Consulting has stayed focused on Natural
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Summary Vita 
 


Thomas Michael Power 
 


Current Position 


 Principle, Power Consulting 


 Research Professor and Professor Emeritus, Department of Economics 


 1978-2007: Professor and Chair, Department of Economics 


 1968-1977: Associate and Assistant Professor, Department of Economics  


  University of Montana 


 


Educational Background 


 B.A.  1962    Lehigh University (Physics) 


 Ph.D.(1970), M.A.(1965)  Princeton University (Economics) 


 


Honors and Awards 


 Phi Beta Kappa 


 B.A. with Honors 


 Woodrow Wilson National Fellowship 


 


Fields of Specialization 


 Resource Economics; Regional Economics 


 


Publications  


 


 a.  Books 


 


Accounting for Mother Nature: Changing Demands for Her Bounty, 2008, Stanford 


University Press, edited with Terry Anderson and Laura Huggins. 
 


Post-Cowboy Economics: Pay and Prosperity in the New American West, 2001, Island 


Press, with R. Barrett. 
 


Environmental Protection and Economic Well-Being:  The Economic Pursuit of Quality,  


M.E. Sharpe Publishers, New York, 1996 (2nd Edition of The Economic Pursuit of 


Quality). 


 


Lost Landscapes and Failed Economies:  The Search for a Value of Place, 1996, Island 


Press. 


 


The Economic Pursuit of Quality, M.E. Sharpe Publishers, New York, 1988. 


 


The Economic Value of the Quality of Life, Westview Press, Boulder, Colorado, 1980. 


 


 b.  Chapters in Books( 1990-2007 only) 


 


 “Inflating the Benefits: The Misuse of Economics to Promote Unfettered Motorized 


Recreation,” in Thrillcraft: Motorized Recreation and Its Environmental 


Consequences, edited by George Wuerthner. Island Press, 2007  
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“Natural Amenities and Ecosystem Services: The Need for Additional Institutional Innovation,” 


in Accounting for Mother Nature: Changing Demands for Her Bounty, Stanford 


University Press, 2008, edited by T.M. Power, Terry Anderson, and Laura Huggins. 


 


“Avoiding a New Conspiracy of Optimism: Some Economic Thoughts on Hazardous Fuel 


Reduction Strategies,” in The Wild Fire Reader: A Century of Failed Forest Policy, 


edited by George Wuerthner. Island Press,2006.  


 


“The Economic Anomaly of Mining,” in Chapter Three of Mining in New Mexico: The 


Environment, Water, Economics, and Sustainable Development, L.Greer Price, et 


al., editors. New Mexico Bureau of Geology and Mineral Resources, New Mexico 


Institute of Mining and Technology, 2005.  


 


“The Supply and Demand for Natural Amenities: An Overview of Theory and Concepts,” in 


Amenities and Rural Development, G. P. Green et al. editors, Edward Elgar 


Publishers, Northampton, MA. 2005. 


 


“The Value of Resources: An Economic Perspective on Wetlands,” Chapter 6 in Wetlands, 


edited by Sharon L. Spray & Karen L. McGlothlin, New York: Roman & Littlefield 


Publishers, 2004. 


 


“Taking Stock of Public Lands Grazing: An Economic Analysis,” in Welfare Ranching: The 


Subsidized Destruction of the American West, Island Press: Washington DC, 2002. 


 


“’Gifts of Nature’ in an Economic World,” in Return of the Wild: The Future of Our Natural 


Lands, Ted Kerasote, ed., Island Press: Washington DC, 2001. 


 


“Stories about Livelihoods: Cultural Inertia and Conceptual Confusion in a Transitional 


Economy,” in The Great Northwest: The Search for Regional Identity, William G. 


Robbins, ed. Oregon State University Press: Corvallis, 2001. 


 


“The Contribution of Economics to Ecosystem Preservation: Far Beyond Monetary Valuation,” 


in Managing Human-Dominated Ecosystems, St. Louis: MBG Press, Fall, 2000. 
 


“Trapped in Consumption:  Modern Social Structure and the Entrenchment of the Device,” 


Chapter 15 in Technology and the Good Life?,  Eric Higgs, Andrew Light, and David 


Strong, editors. University of Chicago Press, 2000. 


   


"Ideology, Wishful Thinking, and Pragmatic Reform:  A Constructive Critique of Free-Market 


Environmentalism," in The Next West, Don Snow, editor, Island Press, Fall, 1997. 


 


"Thinking about Natural Resource-Dependent Economies:  Moving beyond the Folk Economics 


of the Rear-View Mirror,", a chapter in A New Century for Natural Resource 


Management, Robert L. Knight and Sarah Bates, editors, Island Press, Washington, 


D.C., 1994. 
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"The Economic Pursuit of Quality:  Escaping the Extractive View of Our Economy," in Voices 


of the Earth:  Selections from the America's Best Environmental Books, Daniel D. 


Chiras,  editor, Johnson Books, Boulder, Colorado, 1994. 


 


"Measuring Local Economic Well-Being:  Per Capita Income and Local Economic Health", a 


chapter in Green Economics: The Measurement of Sustainable Economic Welfare, 


John B. Cobb, Jr., Editor,  University Press, Washington, D.C.,  1992 


 


"The Economics of Wildland Preservation:  The View from the Local Economy,", in The 


Economic Value of Wilderness,  Pat Reed and Claire Payne, eds., General Technical 


Report SE-78 Southeastern Forest Experiment Station, Forest Service, U.S.D.A., 


December, 1992.  


 


 c.  Articles in Refereed Journals 


 


“Environmental Economics for Tree-Huggers: A Review,” Journal of Economic 


Literature 45(4):1087-89, December 2007.  


 


“Public Timber Supply, Market Adjustments, and Local Economies: Economic 


Assumptions of the Northwest Forest Plan,” Conservation Biology 20(2):341-


350, 2006. 


 


“Exploring the Applicability of the Amenity-Supported Rural Economic Development of 


the US Mountain West to Japan’s Rural Areas” Overseas Rural Agricultural 


Development Papers, Paper No. 55, Rural Development Planning 


Commission, Ministry of Agriculture, Forestry, and Fishing, Tokyo, Japan. March 


2002. 


 


“An Economic Evaluation of Flood Control Alternatives in the Vermillion River Basin, 


SD,” Great Plains Natural Resource Journal, Spring, 1999. 


 


“Economic Well-Being and Environmental Protection in the Pacific North west,” Illahee: 


 Journal of the Northwest Environment, Spring, 1996. 


 


“The Economic Values of Wilderness,” International Journal of Wilderness, 2(1), 


April, 1996. 


 


“The Wealth of Nature,”  Issues in Science and Technology, National Academy of 


Sciences, Spring, 1996. 


 


"Ecosystem Preservation and the Economy of the Greater Yellowstone Area”, Conservation 


Biology 5(3), September, 1991. 


 


"For the Common Good:  Redirecting the Economy Toward Community, the Environment, and 


a Sustainable Future:  A Review,"  Environmental Ethics, 15(1):85-90, Spring, 1993.  


 


"Urban Size (Dis-)Amenities Revisited," J. of Urban Economics, 1981  


 


 d. Book Reviews in Refereed Journals 
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“The Not So Willd, Wild West: Property Rights on the Frontier,” a review of a book by 


Terry L. Anderson and Peter J. Hill. Oregon Historical Quarterly. 106(4):688-90. 


2005. 


 


“Frontiers in Regional Development,” a review of a book edited by Yehuda Gradus and 


Harvey Lithwick, Journal of Regional Science, 37(2):355-357, 1997 


 


“Community, Culture, and Economic Development:  The Social Roots of Local Action,” 


a review of the book by Meredith Ramsay, Journal of Regional Science, 


36(4):678-680, 1996 


 


“Saving All the Parts:  Reconciling Economics and the Endangered Species Act,” a 


review of a book by Rocky Barker, Journal of Wildlife Management, 60(4):976-


978. 


 


“Paradise Lost?  The Ecological Economics of Biodiversity,” a review  of a book by 


Edward B. Barbier et al., Journal of Wildlife Management, 60(3). 


 


"For the Common Good:  Redirecting the Economy Toward Community, the 


Environment, and a Sustainable Future:  A Review,"  Environmental Ethics, 


15(1):85-90, Spring, 1993. 


 


 e.  Selected Published Monographs and Reports 


Metals Mining and Sustainable Development in Central America: An Assessment of 


Benefits and Costs.  Oxfam America. 2009. 


 


An Economic Evaluation of a Renewed Uranium Mining Boom in New Mexico.  New 


Mexico Environmental Law Center. 2008 


 


The Economic Role of Mining in Minnesota: Past, Present, and Future. Minnesota Center 


for Environmental Advocacy and the Sierra Club, 2007 


 


Economic Realities in the Tillamook and Clatsop State Forests: Possibilities for 


Economic Expansion and Diversification, with Phil Ruder, a report prepared for the 


Tillamook Rainforest Coaltion, Portland, Oregon, January 2003 


 


Digging to Development: A Historic Look at Mining and Economic Development, 


September 2002, Oxfam America, Washington DC. 


 


The Socio-economic Impact of the Proposed Maine Woods National Park, RESTORE: The 


North Woods, Augusta, Maine, Spring, 2001. 


 


Montana: People and the Economy, with Richard N. Barrett, New York: Liz Claborne 


and Art Ortenberg Foundation, January, 1999. 


Economic Evaluation of River and Wetland Restoration Projects: A Conceptual Manual, 


with Ernie Niemi, U.S. Environmental Protection Agency, 1998.  
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Economic Well-Being and Environmental Protection in the Pacific Northwest:  A 


Consensus Statement by Pacific Northwest Economists, T.M. Power, editor, 


University of Montana, January, 1996.  


All That Glitters: An Evaluation of the Impact of Reform of the 1872 Mining Law on the 


Economy of the American West, Mineral Policy Center, Washington, D.C., 1993.  


"Measuring Economic Well-Being in Non-Metropolitan Areas", Office of Technology 


Assessment, U.S. Congress, Information Age Technology and Rural Economic 


Development, May, 1990.  


The Central Arizona Project: An Economic Analysis (National Audubon Society, 1979)  


Projections of Northern Great Plains Coal Mining and Energy Conversion Development 


1975-2000 (NSF/RANN, 1975)  


 


 f.  Other Professional Activities 


 


Regular "Commentator" on Montana Public Radio (twice a month) and in the regional and 


national press. 
 


  







Resource Economics and the intersection between natural resources and
regional economic vitality. We focus on energy, mineral, water, land, and
environmental resources, their efficient use, and the ways their use affects
local economic vitality and well being. 

Reta Laford
Acting Forest Supervisor
Coronado National Forest
Phone:  520-388-8307
------------------------------------



From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us;

ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Jeremy J Sautter; ljones02@fs.fed.us; Melinda D
Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us; rlefevre@fs.fed.us;
seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com;
tjchute@msn.com; Walter Keyes; William B Gillespie; Jeremy J Sautter; tjchute@msn.com

Subject: FYI - another document concerning team identified information needs (landforming)
Date: 12/17/2010 03:56 PM

Due to the large size of this document, it is posted on the J Drive, as follows: 

J/fsfiles/fstemp/Rosemont/TTechMemos 

The document is internal Rosemont correspondence (a memo to file) regarding landforming. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; Tami
Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: FYI, letter to Sec. Vilsack from the Pima County Administrator
Date: 09/18/2009 01:54 PM

OGC is WO on the Consti. abuse issue. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
Walter Keyes; William B Gillespie

Subject: FYI, to all IDT - meeting tomorrow to compile comments on DEIS
Date: 11/02/2009 04:04 PM

There will be a meeting tomorrow between Tom Furgason and Mindee and I (and possibly Reta) to
compile all of the comments on the DEIS.  Your participation in the meeting would be helpful, and
you're all invited to join if you have an interest.  The meeting starts at 9:30 in 4B, and will last most of
the day. 

Thanks for everyone's hard work in the reviews. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Media Center Tucson
To: Dale Ortman PE; Salek Shafiqullah - USFS; Roger D Congdon; Beverley A Everson; Stone, Claudia; Vladimir

Ugorets; Larry Cope; Mike Sieber; David Krizek; Tom Furgason; Melissa Reichard; Kathy Arnold;
jsturgess@rosemontcopper.com

Subject: GoToMeeting Invitation - Meet Now
Date: 03/17/2010 02:01 PM

1.  Please join my meeting. 
https://www2.gotomeeting.com/join/411544386

2.  Use your microphone and speakers (VoIP) - a headset is recommended.  Or, call in using your
telephone.

Dial 218-844-4929 
Access Code: 411-544-386 
Audio PIN: Shown after joining the meeting

Meeting ID: 411-544-386

GoToMeeting® 
Online Meetings Made Easy™
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From: Mike Gutierrez
To: beverson@fs.fed.us; daleortmanpe@live.com; gregory.p.wittman@mwhglobal.com;

ken.esposito@mwhglobal.com; rebecca.a.miller@mwhglobal.com; sshafiqullah@fs.fed.us;
toby.leeson@mwhglobal.com; tfurgason@swca.com; rcongdon@fs.fed.us; mreichard@swca.com

Subject: GoToMeeting Invitation - Meet Now
Date: 03/17/2009 12:36 PM

1.  Please join my meeting. 
https://www.gotomeeting.com/join/932257421

2.  Use your microphone and speakers (VoIP) - a headset is recommended.  Or, call in using your
telephone.

Dial 646-558-2100 
Access Code: 932-257-421 
Audio PIN: Shown after joining the meeting

Meeting ID: 932-257-421

GoToMeeting® 
Online Meetings Made Easy™
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From: Dale Ortman PE
To: 'Kathy Arnold'
Cc: 'Tom Furgason'; 'Salek Shafiqullah'; 'Beverley A Everson'
Subject: Green Valley Wellfield Information Request
Date: 02/06/2010 10:45 AM
Attachments: Wellfield Info Request Fig.pdf

ADWR Green Valley Subsidence Fig - reduced.pdf

Kathy,
 
The 30 April 2009 Montgomery report on the water supply pumping model provides information
on 2006 groundwater withdrawal for FICO, mining (Asarco & FMI), and public/recreation use.  The
attached figure from the Montgomery report indicates several FICO wellfields but does not show
similar information for the mining or public/recreation uses.  However, the text of the Montgomery
report describes the general location of the mining wellfields.  It would be very helpful for SWCA to
map this information relative to the attached ADWR depiction of the Green Valley Subsidence
Feature for inclusion in the DEIS.  On the assumption that Montgomery has this information in
their files, could they provide the following:
 

1.       2006 withdrawal for FICO Wellfield “A”
2.       2006 withdrawal for FICO Wellfield “B”
3.       Location of Asarco wellfield
4.       Location of FMI wellfield
5.       If possible, it would be useful to also locate the Public/Recreation wellfields, but these may

be too dispersed to depict and, as this is a relatively small part of the total withdrawal, the
location is not vital to the description.

 
Please let me know if Montgomery can supply this information, else we will need to develop it.
 
Thanks for your help with this.
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Tom Furgason
Sent By: rosemonteis
To: Kevin Serrato; Dale Ortman; Beverley Everson; Salek Shafiqullah; Mindee Roth; Chris Garrett
Cc: Charles Coyle; Melissa Reichard; Ken     Houser
Subject: Groundwater Flow Modeling Conducted for Simulation of Rosemont Pit     Dewatering...
Date: 10/30/2009 02:36 PM

Bev and Salek,

 

We just received the long awaited copy of Montgomery and Associates Groundwater
Flow Modeling Conducted for Simulation of Rosemont Pit Dewatering and Post
Closure, Rosemont Project, Pima County, Arizona.  I have placed a copy on WebEx
for the teams use (and on SWCA's internal r: drive) under the Team
Working/Resources/Water folder.  Here's the link:
<https://rosemonteis.webexone.com/r.asp?a=5&id=157575> .

 

Two hard copies were on their way to the Coronado and Melissa has a hard copy
available for our specialists use (and one for the AR). Have a good weekend.

 

Tom
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From: Dale Ortman PE
To: 'Roger D Congdon'; 'Salek Shafiqullah'; 'Vladimir Ugorets'; 'Larry Cope'; 'Mike Sieber '; 'Stone, Claudia'; 'Hale

Barter'; 'Jonathan Whittier'; 'Grady O'Brien - TetraTech'
Cc: 'Tom Furgason'; 'Melissa Reichard'
Subject: Groundwater Model Conference Call Draft Meeting Notes - 4/12 & 4/26
Date: 04/28/2010 07:30 PM
Attachments: 20100412_Hydro mtg.docx

20100426_Hydro mtg.docx

Attached are the draft meeting notes for the groundwater conference calls of 12 and 26 April;
please review.
 
Dale
 
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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Proposed Rosemont Copper Project 

DRAFT- DELIBERATIVE- NOT FOR PUBLIC DISTRIBUTION 

Hydrology Team Meeting

April 12, 2010



Attendees:

		Forest Service

		SWCA

		Other



		Roger Congdon

		Dale Ortman

		Hale Barter- Montgomery & Assoc



		

		Melissa Reichard

		Jon Whittier- Montgomery & Assoc



		

		Larry Cope- SRK

		



		

		Claudia Stone- SRK

		



		

		Vladimir Ugorets- SRK

		





 

Topics Discussed:

Model update

Sensitivity testing

 

Progress  Made:

Evaluating which storage parameter is changing

Staff implementing stream flow and riparian packages

Compiling and completing conceptual model description

Working on evaluation of structural features and their effect on hydrogeology  



Issues Raised:

· Vladimir would like to see greater detail on the influence of the pump test in areas close to the pit, wants to look at hydroconductivity   



Issues Resolved & Agreements:

Important to remember that we are looking at Davidson and small adjustments to the model will not make huge differences 5-15 miles away

Model needs to have enough precision to be defensible

Possible topics to discuss at 4/29 meeting-

·  What type of sensitivity test to use 



Next Steps/Assignments:

· Conference Call at 2pm (Arizona time) on 4/26 to verify progress toward meeting

· Meeting at Montgomery’s office tentatively scheduled for 4/29




Proposed Rosemont Copper Project 

DRAFT- DELIBERATIVE- NOT FOR PUBLIC DISTRIBUTION 

Hydrology Team Meeting

April 26, 2010



Attendees:

		Forest Service

		SWCA

		Other



		Roger Congdon

		Dale Ortman

		Hale Barter- Montgomery & Assoc



		Salek Shafiqullah

		Melissa Reichard

		Jon Whittier- Montgomery & Assoc



		

		Larry Cope- SRK

		Grady O’Brien- TetraTech



		

		Claudia Stone- SRK

		



		

		Vladimir Ugorets- SRK

		





 

Topics Discussed:

Model update

Confirm 29 April 2010 meeting in Tucson

 

Progress  Made:

 Confirm 29 April 2010 meeting in Tucson to review transient calibration and preliminary work on sensitivity analysis.  



No progress to date on conceptualization report for model



Issues Raised:

· none



Issues Resolved & Agreements:

· none





Next Steps/Assignments:

· Meeting at Montgomery’s office scheduled for 4/29 @ 9:00 AM



From: Larry Jones
To: gsoroka@swca.com
Cc: Richard A Gerhart; Deborah K Sebesta
Subject: habitat types in rosemont
Date: 02/23/2010 02:31 PM

Hey Geoff--

Sorry to do this to you, but I'm afraid I've gotten hung up on vegetation terminology, and
what I am using in the Migratory bird report is in the table below, shown with a crosswalk
with other terminology.  But what I have in the "this report" column seems to work well for
me.  PIF nomenclature is pretty lame (and wrong, in my book) and even Brown has some
shortcomings...actually the UA terminology seems pretty good.  Anyway, this is what I am
currently using, and it seems like it should work for all of our bio reports.  Hopefully the fact
we are considering all bird species in PIF (2006) and those in the Migratory Nongame Birds
of Management Concern in the United States (FWS 1995) that potentially occur in the action
area will show we are covering the bases, regardless of who calls what which.

This Report Brown (1994) PIF (2006) UA
(1977)

Comments

Riparian Unclear, but within
Warm-Temperate
and/or Tropical-

Subtropical Wetlands

Riparian Riparian Terminology and
definitions highly

varied, so we
remained

conservative. See
text for more

discussion

Madrean
Encinal
Woodland

Madrean Evergreen
Woodland (includes
pine/oak woodland)

Pine/Oak
Woodland (in

part) and
Pinyon-
Juniper

Woodland Our term shows that
we only have oak

(encinal) woodlands,
which include

junipers, but not
pines

Semidesert
Grassland

Semidesert Grassland Desert
Grassland

and
Chihuahuan
Desertscrub

Grassland The grassland
portions of the area

are not in desert
habitat (too much
rain to qualify as

desert)

Sonoran
Desertscrub

Sonoran Desertscrub Chihuahuan
Desertscrub

N/A No Chihuahuan
Desertscrub present;

mailto:CN=Larry Jones/OU=R3/O=USDAFS
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this type
downstream, so not
represented in UA

(1977)

Wetlands
and aquatic
habitats

Warm temperate
wetlands (vegetation,

not water)

Riparian N/A Springs and small
artificial waters (e.g.,

cattle tanks) and
vegetation of the

immediate
surroundings

Physical
Features

N/A Cliff/Rock Limestone Physical features
includes rockslides,
cliffs, mines, and

other physical
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Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Hard copy of Feb. 15 DEIS
Date: 04/15/2010 04:42 PM

I'll be on leave on Friday and Monday, but will leave the copy I have on my desk.  You are welcome to
borrow it for a couple of hours or overnight.  Please leave a note saying you have it if you borrow it. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Reta Laford
To: Reta Laford
Cc: aelek@fs.fed.us; Beverley A Everson; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M
Farrell; Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Hardcopy of DEIS available to borrow in Reta's office
Date: 01/19/2010 12:16 AM

I have a copy of the Rosemont Copper Project DEIS on the table in my office.  It may
be borrowed during work hours this week.  I will need it back for the night shift though.
 Thx. 

Reta Laford, Deputy Forest Supervisor

USDA Forest Service, Coronado National Forest
300 W Congress Street, Tucson, AZ 85701

Phone:  520-388-8307 (office),  505-452-7557 (cell)
Fax:       520-388-8305
Email:   rlaford@fs.fed.us
----------------------------------------------------------------------
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Head's up - DEIS review and overtime (we will be receiving DEIS Friday, and need to review by Jan. 22)
Date: 01/13/2010 05:32 PM

SWCA will be submitting the DEIS for our review by COB this Friday, Jan. 15. 
Review and comments on the DEIS will be due from the all extended IDT
by Friday Jan. 22.

Up to 20 hours of overtime for this work has been authorized for this pay period
and the next pay period (pp. 1 and 2).  Please let Mindee know if you are going to
need overtime, or comp. time, and please specify which you need.

Thanks.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Larry Jones
To: Deborah K Sebesta; Richard A Gerhart; Beverley A Everson; Melinda D Roth; mima_falk@fws.gov;

sherry_barrett@fws.gov; tfurgason@swca.com; gsoroka@swca.com; kkertell@swca.com; Bobbi L Barrera;
Charles B McDonald

Subject: Hexalectris colemanii described
Date: 03/04/2010 01:29 PM
Attachments: Kennedy and Watson 2010.pdf

Folks--

As mentioned earlier, the orchid we have been talking about in the Rosemont area
has been formally described (Hexalectris revoluta var. colemanii  to H. colemanii full
species status).  I'm attaching the description.  I don't know what FWS has in store
for this taxon--it is one of the 67 species (as the variety) moving forward through
the process.  It is (as the "former" species) on the Regional Forester's Sensitive
Species list.

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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     Fully myco-heterotrophic plants are life-long epiparasites 
that sequester carbon indirectly from photosynthetic commu-
nity members (e.g.  Pinus  or  Quercus  species) via mycorrhizal 
fungi. These species have evolved independently in several 
distantly related plant families including the Burmanniaceae, 
Corsiaceae, Gentianaceae, Geosiridaceae, Lacandoniaceae, 
Monotropaceae, Orchidaceae, Petrosaviaceae, Polygalaceae, 
and Triuridaceae ( Leake 1994 ). Despite an historical fasci-
nation that botanists and mycologists alike have had with 
myco-heterotrophs, few studies have focused on systematic 
relationships and species diversifications within these lin-
eages [exceptions include  Freudenstein (1994) ,  Freudenstein 
and Doyle (1994) ,  Barrett and Freudenstein (2008) , and 
 Freudenstein and Senyo (2008)  for  Corallorhiza  Gagnebin 
(Orchidaceae) and  Bidartondo and Bruns (2001)  for the 
Monotropoideae (Ericaceae)]. The paucity of phylogenetic 
studies has been attributed to a scarcity of study material 
due to the cryptic and ephemeral nature of their aboveg-
round organs, their occurrence in inaccessible habitats, and 
high substitution rates in their plastid genomes ( Merckx et al. 
2006 ). 


  Hexalectris  Raf. (Orchidaceae) is a New World genus of 
eight fully myco-heterotrophic species, which persist largely 
undetected due to their rarity, inconspicuous and unpre-
dictable flowering patterns, and because they occur in inhos-
pitable habitats, such as desert canyons, cedar thickets, and 
tropical dry forests. Recent collection efforts have, however, 
significantly expanded the known distributions of sev eral 
 Hexalectris  species [ H .  nitida  L. O. Williams ( Engel 1987 ), 
 H .  warnockii  Ames & Correll ( Engel 1987 ;  Salazar-Chavez 
1991 ),  H .  revoluta  Correll ( Coleman 1999 ),  H .  grandiflora  
(A. Rich. & Galeotti) L. O. Williams ( Brown-Marsden and 
Collins 2006 )], which suggests that many  Hexalectris  species 
exist more commonly and widely than previously thought 
( Goldman et al. 2002 ). The genus ranges throughout most 
of the southern U. S. A. and Mexico, with concentrations of 
diversity in the mountainous regions of the southwestern 
U. S. A. and northeastern and western Mexico ( Fig. 1  ). 


 Because the only aboveground structure is the inflores-
cence, most of the morphological variation among  Hexalectris  
species is present in its floral characters. These include 


inflorescence height and color, flower size and color, labellum 
size and shape, and the number and height of raised crests 
(lamellae) atop the midlobe of the labellum. A surprisingly 
high level of floral variation exists within this small genus 
with distinct floral types in  H .  brevicaulis  L. O. Williams, 
 H .  grandiflora , and  H .  warnockii . Floral morphology for the 
remaining taxa is similar but distinct from the latter three 
species prompting  Goldman et al. (2002)  to suggest that 
these species are members of a single species complex com-
prised of  H .  nitida ,  H .  parviflora  L. O. Williams,  H .  revoluta  and 
 H .  spicata  (Walter) Barnhart, with  H. fallax  M. I. Rodríguez 
and R. González later described ( Rodríguez-Covarrubias and 
González-Tamayo 2004 ). Hybridization among taxa of the 
 H .  spicata  complex has been proposed as an explanation of 
morphological intermediacy in floral traits; however, evi-
dence of hybridization has largely been considered insuffi-
cient ( Catling and Engel 1993 ). 


  Hexalectris  is a member of subtribe Bletiinae (Epidendroideae, 
Epidendreae) along with  Basiphyllaea  Schltr. and  Bletia  Ruiz & 
Pav. ( Goldman et al. 2001 ;  van den Berg et al. 2005 ). Phylo-
genetic analyses based on morphology did not support the 
monophyly of subtribe Bletiinae, or  Hexalectris  and  Bletia  ( Sosa 
2007 ). However, phylogenetic analyses of DNA sequences 
of the nuclear ribosomal ITS resulted in a well-supported 
Bletiinae and a monophyletic  Hexalectris  ( Sosa 2007 ). 


 We conducted phylogenetic analyses of six plastid mark-
ers and ITS sequences from collections representing the geo-
graphic range and morphological variation of all species of 
 Hexalectris  with the objectives of i) testing the monophyly and 
circumscription of its species and of the  H .  spicata  species com-
plex, ii) resolving interspecific relationships, iii) investigating 
whether some members of the  H .  spicata  species complex are 
of hybrid origin, and iv) proposing taxonomic changes that 
reflect monophyletic species circumscriptions. 


  Materials and Methods 


  Taxon and Character Sampling—  All known  Hexalectris  species and 
subspecies were sampled from throughout their ranges, for a total of 43 
accessions, to best represent geographic distribution and morphological 
variation (Appendix 1). DNA was extracted from fresh or silica gel-dried, 
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  Abstract—  Phylogenetic analyses were conducted on six plastid markers and ITS from 43 accessions representing all eight currently rec-
ognized  Hexalectris  species with the goals of testing species circumscriptions and determining interspecific relationships. The monophyly of 
 H .  warnockii ,  H .  grandiflora ,  H .  brevicaulis , and  H .  nitida , plus the  H .  spicata  species complex, are strongly supported. The remaining species are 
not monophyletic, prompting the recircumscription of  H .  spicata  s. l. as  H .  spicata  s. s. and   H .  arizonica  ,  H .  revoluta  s. l. as  H .  revoluta  s. s. and 
  H .  colemanii  , and  H. fallax  as a synonym of  H .  parviflora . Four major morphologically distinct lineages exist within the genus:  H .  warnockii , 
 H .  grandiflora ,  H .  brevicaulis , and the  H .  spicata  species complex. Within the latter, only  H .  spicata  s. s. and  H .  nitida  are strongly supported as 
sister species among all trees. The positions of  H .  revoluta  s. s. and  H .  parviflora  remain unresolved due to incongruence in the plastid trees 
when  psbA  is included or excluded, while the positions of  H .  colemanii  and  H .  arizonica  are unclear due to incongruence between plastid and 
ITS topologies. The latter incongruence suggests that either or both species are of hybrid origin or that the ITS topology has been influenced 
by incomplete lineage sorting.  
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field-collected bracts of each accession using the Qiagen DNEasy kit 
(Gaithersburg, Maryland); DNA was extracted from herbarium material 
for accession 500 (Appendix 1). In addition to ITS (ITS1, 5.8S, ITS2), six 
plastid markers were sampled including  trnL  (uaa)  intron ( trnL ),  trnL  (uaa)  – 
 trnF  (gaa)  intergenic spacer ( trnL–F  IGS),  matK ,  psbA ,  atpA , and  accD . The 
ITS region was amplified and sequenced with  Blattner’s (1999)  ITS A and 
B primers, and in some cases, in combination with the internal primers 
ITS–HexF and ITS–HexR ( Table 1     ). The  trnL  and  trnL–F  IGS regions were 
amplified with  Taberlet’s (1991)  c/d and e/f primer combinations, respec-
tively. The remaining plastid regions were amplified with custom designed 
primers based on the plastid genome sequence of  Phalaenopsis aphrodite  
Rchb. f. ( Chang et al. 2006 ; GenBank accession AY916449; Appendix 1). 
All PCR amplifications were conducted using Qiagen’s reagents for stan-
dard PCR in an MJ Research (Waltham, Massachusetts) DNA Engine ther-
mocycler. Thermal cycling conditions were according to  Sun et al. (1994)  
for ITS and  Shaw et al. (2005)  for the plastid markers. All PCR products 
were purified using the Wizard SV Genomic DNA Purification System 
(Promega, Madison, Wisconsin). BigDye v3.1 (Applied Biosystems, Foster 
City, California) sequencing chemistry was used for cycle sequencing 
of all regions except for the  trnL–F  IGS where BigDye v1.1 was used to 
sequence through homopolymeric tracts (i.e. a stretch of As, Ts, Cs, or 
Gs). Resulting fluorescent-labeled fragments were purified with sodium 
acetate-EDTA ethanol precipitation. Sequencing was conducted on either 
an ABI 3130xl or 3730 capillary sequencer in the Miami University Center 
for Bioinformatics and Functional Genomics. 


 The ITS PCR products from two accessions of  H .  revoluta  var.  colemanii  
(162 & 166; Appendix 1) and one each of  H .  spicata  var.  arizonica  (275; 
Appendix 1) and  H. fallax  (80; Appendix 1) were cloned using the TOPO 
TA cloning kit (Invitrogen; Carlsbad, California). Fourteen clones from 
each accession were cultured overnight in LB medium, their plasmids 
purified using the Wizard  Plus  SV Minipreps DNA Purification System 
(Promega), and cycle sequenced with the manufacturer’s supplied M13 
primers. Cloning was conducted to investigate potential hybridization 
because topological incongruence between the ITS and plastid analyses 
suggested that these taxa may have such an evolutionary history, and 
because some ITS electropherograms revealed ambiguous character states 
suggesting the presence of multiple ITS sequences. Evidence of recom-
bination among sequences of the ITS alignment, including cloned and 
uncloned sequences, was tested for with the RDP ( Martin and Rybicki 
2000 ), GENECONV ( Padidam et al. 1999 ), Chimaera ( Posada and Crandall 
2001 ), MaxChi ( Maynard Smith 1992 ), Bootscan ( Martin et al. 2005a ), and 
SiScan ( Gibbs et al. 2000 ) methods in RDP version 3.34 ( Martin et al. 2005b ) 
using the default parameters. 


 Electropherograms were edited in Sequencher 3.1 (Genecodes Inc., 
Ann Arbor, Michigan), aligned with ClustalX ( Thompson et al. 1997 ), 
and adjusted manually in Se-Al v2.0a11 ( Rambaut 2002 ). Sequences were 
submitted to GenBank (accessions FJ427726-FJ427969, FJ457782-FJ457882; 
Appendix 1) and aligned data matrices were submitted to TreeBASE 
(study number S2445). 


   Phylogenetic Analyses—  Congruence among data partitions was 
evaluated using the incongruence length difference test (ILD;  Farris et al. 
1994 ), implemented in PAUP* version 4b10 ( Swofford 2002 ) as the par-
tition homogeneity test. Congruence among individual plastid markers 
was assessed with a combined matrix composed of all plastid markers 
with separate partitions for each plastid marker. Congruence between 
each plastid marker and the entire plastid matrix was assessed by remov-
ing each individual plastid marker in turn, and then running the ILD test, 
testing one plastid marker against the remaining plastid matrix. To reduce 
the influence of missing data on the ILD tests, individuals were excluded 
from the analyses when they were missing a marker in the plastid matrix. 
The ILD test was also used to test for congruence between the plastid and 
ITS matrices. Each ILD was implemented with 1,000 homogeneity rep-
licates. During each replicate, tree space was searched with 100 random 
addition sequences (RAS) saving 10 trees per RAS and ignoring uninfor-
mative characters. 


 Insertions and deletions (indels) were coded using the Python script, 
Gapcode.py ( Ree 2007 ). This script implements the “simple indel coding” 
method of  Simmons and Ochoterena (2000) . Analyses using maximum 
parsimony (MP) and Bayesian inference (BI) were conducted with the ITS 
matrix, a concatenated plastid matrix, and a total evidence (TE) matrix 
containing ITS and the concatenated plastid matrix. Additionally, each 
plastid region was analyzed separately and the combined plastid matrix 
was analyzed after the removal of single plastid markers for all possible 
combinations using MP. Based on these results, a Bayesian analysis was 
also conducted for the plastid and TE matrices excluding  psbA . Taxon 
sampling was identical for each data matrix except for the addition of 
an ITS sequence of  H .  grandiflora  from Nuevo León, Mexico (GenBank 


 Fig. 1.      Geographic distributions of  Hexalectris  species and varieties 
based on herbarium specimens from AMES, AMO, ARIZ, ASU, BRIT, BUT, 
F, IBUG, ILL, IND, KY, MEXU, MICH, MO, MSC, MU, NY, OSU, SRSC, 
SIU, TX, UNM, US, USCH, WIS, XAL. Each point represents a U. S. A. 
county or parish, or Mexican municipio where one or more collections of 
a particular  Hexalectris  taxon has been made. (A)  H .  spicata  var.  arizonica , 
 H .  spicata  var.  spicata ,  H .  revoluta  var.  revoluta . (B)  H .  nitida ,  H .  grandiflora , 
 H .  warnockii . (C)  H .  brevicaulis ,  H .  fallax ,  H .  parviflora .    
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accession DQ864656;  Sosa 2007 ) in the ITS matrix. Individuals sharing 
identical sequences within a particular data matrix were included in anal-
yses only once. 


 Maximum parsimony analyses were conducted in TNT v1.0 ( Goloboff 
et al. 2003 ). Tree searching during plastid and TE analyses was con-
ducted using the “traditional search” method with 10,000 RAS and tree 
bisection reconnection (TBR) swapping, holding 500 trees per replicate. 
Strict consensus trees were calculated in TNT using the “Nelson” option. 
Tree searching was conducted with implicit enumeration (i.e. optimiza-
tion of all possible topologies) for the ITS data matrix. Branch support 
was estimated in TNT with 1,000 jackknife replicates (1,000 RAS per 
replicate, using TBR, and holding 50 trees per RAS), reporting absolute 
frequencies. 


 Bayesian analyses were conducted in MrBayes v3.1.2 ( Huelsenbeck 
and Ronquist 2001 ;  Ronquist and Huelsenbeck 2003 ). Models of DNA 
sequence evolution for each of the seven DNA regions were determined 
individually using the Akaike information criterion (AIC;  Posada and 
Buckley 2004 ) in MrModeltest v2.2 ( Nylander 2004 ). Sequence data were 
analyzed as “DNA” data type, and indel data were analyzed as “restric-
tion” data type. The coding parameter for the restriction data type was set 
to variable. Mixed model analyses were conducted with the entire plastid 
and TE matrices, including and excluding  psbA , where each DNA region 
was modeled according to the results of the AIC. Model parameters in 
mixed model analyses were unlinked. All other parameters were left as 
default. The HKY + I model was selected for ITS. The posterior probabil-
ity (PP) distribution of trees was estimated with two independent runs of 
1 million generations of Markov Chain Monte Carlo (MCMC) simulation, 
sampling trees every 100 generations. To estimate stationarity, the likeli-
hood scores of the trees were sampled during the analysis and plotted 
to locate the stable likelihood plateau. All trees before this plateau were 
discarded as the “burn-in”. The remaining trees from each run were then 
combined and used to build a 50% majority rule consensus tree. 


 We investigated whether incongruence among plastid trees result-
ing from analyses of combined plastid matrices including and excluding 
 psbA  may have been due to homoplasy in  accD  or  psbA . Accordingly, we 
calculated and then graphically plotted uncorrected and model-corrected 
genetic distances for all pairwise ingroup comparisons ( Reed and Sperling 
1999 ;  Megens et al. 2004 ) in PAUP* version 4b10 ( Swofford 2002 ). Also, in 
a maximum likelihood framework, we investigated how robust the posi-
tions of  H .  revoluta  var.  revoluta ,  H .  parviflora , and  H .  fallax  were in each 
of the respective plastid trees (including and excluding  psbA ) by testing 
whether these positions were significantly more likely than the alternative 
positions of these taxa in the other plastid tree. To accomplish this, we con-
ducted Shimodaira and Hasegawa tests (SH;  Shimodaira and Hasegawa 
1999 ) in PAUP* version 4b10 ( Swofford 2002 ) using the respective BI plas-
tid trees, 10,000 replicates, and ignoring indels. Similarly, we investigated 
whether the ITS topology was significantly more likely given the ITS 
matrix than either of the combined plastid trees including or excluding 
 psbA  (and vice versa) by conducting an additional set of SH tests using the 
respective BI topologies. 


    Results 


  Character Sampling—  The ITS matrix was comprised of 
18 unique ingroup sequences with a total aligned length of 
742 positions. The plastid matrices, including and excluding 
 psbA,  were each comprised of 30 ingroup sequences of 3,723 
and 2,884 total aligned base positions ( Table 2     ), respectively. 
The taxon sampling for the TE matrices, including and exlud-
ing  psbA , were identical to the plastid matrices and had total 
aligned lengths of 4,465 and 3,626 positions, respectively. The 


 Table 1.     Primers used for PCR and sequencing in the present study.  


Target Region Primer Name Primer Sequence (5′ – 3′) Length Reference


 trnL  intron Tab c CGAAATCGGTAGACGCTACG 20  Taberlet et al. 1991 
Tab d GGGGATAGAGGGACTTGAAC 20  Taberlet et al. 1991 


 trnL – F  IGS Tab e GGTTCAAGTCCCTCTATCCC 20  Taberlet et al. 1991 
Tab f ATTTGAACTGGTGACACGAG 20  Taberlet et al. 1991 


 psbA psbA–HexF CAGGCCAAGCAGCCAAGAAGAAAT 24 present study
psbA–HexR AGAGAGACGCGAAAGTACAAGCCT 24 present study


 matK matK–HexF TCCCATCCATCTGGAGATCTTGGT 24 present study
matK–HexR ACGAGCCAAAGTTCTAGCACACGA 24 present study


 atpA atpA–HexF TGCCGATCCGACTCTTGAAACAGA 24 present study
atpA–HexR ATAGGACGTGGGCAGCGAGAATTA 24 present study


 accD accD–HexF TGGCACTTGGGAACCTATGGATGA 24 present study
accD–HexR AGGGAAGGAAACCGTGTAGCTGAA 24 present study


ITS ITS A GGAAGGAGAAGTCGTAACAAGG 22 Blattner  1999 
ITS B CTTTTCCTCCGCTTATTGATATG 23 Blattner  1999 
ITS–HexF AGAATCCCGCGAACCATCGAGAAT 24 present study


 ITS–HexR ACAATGAGACGATCACCCGCTCTT 24 present study


 Table 2.     Summary of individual and combined matrix partition characteristics, tree statistics from MP analyses, and models of DNA sequence 
evolution selected by the AIC in MrModeltest v2.2 and used in BI. The number of indels, variable characters, and parsimony informative (PI) characters 
were calculated based on ingroup sequences only. The total number of variable characters and PI characters includes indels. The CI was calculated after 
excluding uninformative characters.  


 
 trnL  trnL – F  IGS  matK  psbA  atpA  accD ITS Plastid


Plastid without 
 psbA TE


TE without 
 psbA 


Number of aligned base positions 502 391 835 839 560 596 742 3,723 2,884 4,465 3,626
Number of indels 7 10 0 21 2 0 14 40 19 54 33
Number of PI indels 5 8 0 16 2 0 8 31 15 39 23
Total number of variable characters 44 43 63 109 27 24 81 310 201 391 282
Total number of PI characters 39 36 56 92 24 23 58 270 178 328 236
% PI characters 7.77 9.21 6.71 10.97 4.29 3.86 7.82 7.25 6.17 7.35 6.51
Number of MPTs 3 1 2 12 1 6 1 8 1 16 4
MPT length 49 49 72 117 30 28 144 349 228 494 373
Consistency Index (CI) 0.8889 0.9737 0.9194 0.9286 0.9615 0.9600 0.8667 0.9195 0.9337 0.8966 0.8982
Retention Index (RI) 0.9679 0.9920 0.9735 0.9622 0.9894 0.9898 0.9465 0.9717 0.9804 0.9649 0.9696
Model of DNA sequence evolution GTR + I GTR GTR + G GTR + G HKY + I GTR HKY + I mixed mixed mixed mixed
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number of indels within the ingroup varied among regions 
from zero in  matK  and  accD  to 21 in  psbA . The length of these 
indels ranged from a single nucleotide position to a 114-bp 
deletion in the  trnL  region of  H .  spicata  var.  spicata . The total 
number of variable and parsimony informative characters 
within the ingroup for each region ranged from 109 (12.99%) 
and 92 (10.97%) in  psbA  to 24 (4.03%) and 23 (3.86%) in  accD , 
respectively. 


 A stretch of approximately 400 nucleotide positions in the 
 trnL  matrix could not be confidently aligned due to complex 
patterns of indels, and was therefore excluded from all phy-
logenetic analyses. A homopolymeric tract of T’s and another 
of A’s of unknown length near the  trnL  (UAA)  3¢ exon were 
excluded from the  trnL–F  IGS alignment. A similar stretch of 
G’s and another of C’s in ITS 1 were excluded from the ITS 
alignment. Difficulty was encountered while sequencing  trnL  
for  H .  parviflora  (500),  trnL–F  IGS for  H .  grandiflora  (sample 
64) and  H .  spicata  var.  arizonica  (samples 377, 398, 403, 413), 
and  psbA  for all  H .  spicata  var.  arizonica  samples and  H .  spi-
cata  var.  spicata  (377 and 275), resulting in missing data for 
these taxa in these regions of the alignment. These individuals 
were not included in MP analysis of individual plastid par-
titions. Missing data accounted for 1.9% of the data cells in 
the ITS matrix, 5.8% of the data cells in the plastid including 
 psbA  matrix, and 4.1% of the data cells in the plastid exclud-
ing  psbA  matrix. 


   Tests of Congruence Among Data Partitions—  Evaluation 
of congruence using the ILD test often involves employ-
ing a threshold  p  value of 0.05. However, simulation stud-
ies by  Cunningham (1997)  found that combining data either 
improved or did not change phylogenetic accuracy when 
 p  > 0.01, and that combining data when  p  < 0.001 provided 
less phylogenetic accuracy. Conservatively, we will interpret 
ILD tests resulting in  p  < 0.05 as evidence of incongruence 
between data partitions. The ILD test among individual plas-
tid partitions and between a combined plastid partition and 
ITS resulted in  p  = 0.593 and  p  = 0.002, respectively, suggest-
ing that plastid partitions are congruent with each other and 
that the combined plastid matrix is not congruent with ITS. 
The individual ILD tests for  trnL ,  matK , and  atpA  vs. the entire 
plastid matrix, with stepwise exclusion of the individual 
markers, all resulted in  p  = 1.000, suggesting strong congru-
ence between these markers and the matrix of remaining plas-
tid markers. Identical tests with  trnL–F  IGS,  accD , and  psbA  
resulted in  p  = 0.631,  p  = 0.181 and  p  = 0.007, respectively, pro-
viding evidence that only  psbA  is incongruent relative to the 
remaining plastid matrix. 


 Differences between nucleotide substitution model-corrected 
and uncorrected genetic distances may be an indicator of nucle-
otide substitution saturation ( Megens et al. 2004 ). Graphical 
plots of these distance measures (not shown) revealed a linear 
relationship and therefore saturation of nucleotide substitu-
tions was not detected. 


 The SH tests employed to evaluate the plastid topologies 
(including and excluding  psbA ) revealed that the likelihood 
score of each tree was not significantly different (  p  < 0.05) 
from the likelihood score of the other tree, regardless of which 
plastid matrix was analyzed. The final set of SH tests revealed 
that, based on the ITS matrix, the ITS tree is a more likely (  p  < 
0.05) topology than either of the plastid trees. Similarly, based 
on each of the plastid matrices, each of the plastid trees is a 
significantly more likely topology than the ITS tree. These 
results support the conclusion that  Hexalectris  plastid and 


ITS sequences have significant incongruence due to different 
phylogenetic histories (i.e. hard incongruence). 


   Phylogenetic Analyses—  For reference, we define JK (jack-
knife) values from 50–74 as weak, 75–84 as moderate, and 
85–100 as strong support for a given clade. We define PP 
values from 0.50–0.80 as weak, 0.81–0.94 as moderate, and 
0.95–1.00 as strong support for a given clade. The MP analy-
sis of the ITS matrix resulted in a single most parsimonious 
tree (MPT) of 144 steps (CI = 0.8667; RI = 0.9465;  Table 2 ). The 
MP and 50% majority rule BI trees ( Fig. 2  ) contain three major 
lineages, with  H. warnockii  strongly supported as sister to all 
remaining  Hexalectris  species. The second clade is weakly 
supported and contains sister clades composed of  H .  grandi-
flora  and  H .  brevicaulis . The third clade is strongly supported 
and comprised of the  H. spicata  complex and contains all 
accessions of  H .  fallax ,  H .  nitida ,  H .  parviflora ,  H .  revoluta , and 
 H .  spicata . Two major clades occur within this latter lineage, 
i) a polytomy with weak JK and strong PP support containing 
 H .  fallax ,  H .  parviflora , and  H .  revoluta  var.  colemanii ; and ii) a 
polytomy with moderate JK and strong PP support contain-
ing all  H .  nitida  and  H .  spicata  accessions. The MP and BI trees 
are identical with the exception that  H .  revoluta  var.  revoluta  
is sister to the  H .  nitida - H .  spicata  clade in the MP tree, but is 
unresolved in the BI tree. 


 The MP analysis of the concatenated plastid matrix includ-
ing  psbA  resulted in eight MPTs of 349 steps (CI = 0.9195; 
RI = 0.9717;  Table 2 ). The strict consensus MP and 50% major-
ity rule BI trees ( Fig. 3  ) contain four major lineages with 
 H .  warnockii  sister to the remainder of the genus, followed by 
 H .  grandiflora , and  H .  brevicaulis  as sister to a clade composed 
of  H .  fallax ,  H .  nitida ,  H .  parviflora ,  H .  revoluta , and  H .  spicata . 
This latter lineage contains three major clades of species that 
comprise the  H. spicata  complex, i) a strongly supported clade 
of  H .  revoluta  var.  colemanii ,  H .  spicata  var.  arizonica , and all 
 H .  spicata  var.  spicata  accessions from Arizona; ii) a clade 
with weak JK and strong PP support that contains all  H .  revo-
luta  var.  revoluta ,  H .  parviflora , and  H .  fallax  accessions; iii) a 
strongly supported clade containing all  H .  nitida  accessions 
and all  H .  spicata  var.  spicata  accessions from east of Arizona. 


 The strict consensus trees resulting from the MP analyses of 
individual plastid markers were each less resolved than the 
combined plastid analyses. Each supported the monophyly 
of the  H .  spicata  complex except for  psbA , which resulted in a 
polytomy containing all putative taxa of the  H .  spicata  com-
plex,  H .  brevicaulis , and  H .  grandiflora . All analyses resulted in 
trees with no conflicting topologies, although the placement 
of  H .  parviflora ,  H .  fallax , and  H .  revoluta  var.  revoluta  are incon-
gruent among the  accD  and entire plastid trees. These taxa 
are placed in a weakly supported polytomy with  H .  revoluta  
var.  colemanii  and  H .  spicata  var.  arizonica , and  H .  spicata  var. 
 spicata  from Arizona in the  accD  tree, and an even more weakly 
supported clade containing  H .  nitida  and  H .  spicata  var.  spicata  
from east of Arizona in the entire plastid analysis. 


 The stepwise removal and replacement of individual plas-
tid markers resulted in congruent strict consensus trees with 
the exception of the analysis that excluded  psbA  ( Fig. 4  ). This 
analysis resulted in a single MPT of 228 steps ( Table 2 ) that 
differed topologically from the plastid tree including  psbA  
with regards to the positions of  H .  parviflora ,  H .  fallax , and  H . 
 revoluta  var.  revoluta . These taxa are weakly supported by JK 
and moderately supported by PP as members of a clade with 
 H .  revoluta  var.  colemanii ,  H .  spicata  var.  arizonica , and  H .  spicata  
var.  spicata  from Arizona in the plastid tree excluding  psbA  
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but with a clade containing  H .  nitida  and  H .  spicata  var.  spicata  
from east of Arizona in the plastid tree including  psbA . 


 The MP analysis of the plastid partition excluding  accD  
resulted in a strict consensus tree that was identical to that 
of the plastid tree including  psbA , except that it had higher 
support for the position of the  H .  revoluta  var.  revoluta-H. parv-
iflora-H. fallax  clade. This increased support is explained by 
the removal of the  accD  characters, which support the posi-
tion of these taxa in the plastid trees excluding  psbA  and 
therefore conflict with  psbA . An additional MP analysis of 
the plastid partition excluding both  psbA  and  accD  resulted 
in a single MPT that was identical to the tree in the combined 
plastid analysis but without resolution for the position of the 
 H .  revoluta  var.  revoluta  clade or the  H .  parviflora-H .  fallax  clade 
(not shown). 


 The analyses of the TE matrices, including and exclud-
ing  psbA , resulted in strict consensus MP and 50% majority 
rule BI trees (not shown) that are topologically identical to 
the plastid including  psbA  and plastid excluding  psbA  trees, 
respectively. Support for clades in the TE trees are either iden-
tical or nearly identical (i.e. plus or minus 5 JK points and/or 
0.02 PP) to comparable plastid trees (i.e. including or exclud-
ing  psbA ). The only exceptions to this are support for the 
 H .  spicata  species complex and for this complex plus  H .  brev-
icaulis , where support for these clades is strong in plastid 
trees but moderate in TE trees. Moderation in support is con-
tributed to conflicting phylogenetic signal in the ITS matrix, 
which weakly supports  H .  brevicaulis  as sister to  H .  grandiflora  
( Fig. 2 ). Overall topological congruence between the TE and 
combined plastid trees is contributed to the overwhelming 
number of informative characters in the plastid matrices rela-
tive to the ITS matrix. Therefore, because the plastid data are 


disproportionately informative and all other analyses strongly 
suggest incongruent evolutionary histories, we will from this 
point only consider separate ITS and plastid phylogenies. 


   ITS Cloning—  Sequencing of cloned ITS PCR products 
detected 14 unique sequences in  H .  revoluta  var.  colemanii  
sample 166 and 11 in sample 162, and 10 each in  H .  fallax  and 
 H .  spicata  var.  arizonica . Sequence variation among clones 
from single accessions was similar except for  H .  revoluta  var. 
 colemanii  sample 166, which contained nearly three times the 
number of variable positions than clones from each of the other 
accessions. This high level of sequence variation was largely 
due to a single clone (166 clone 4), which was responsible for 
65% of the substitutions within this accession’s clones. When 
166 clone 4 is excluded, the variation within this accession is 
comparable to that found within the other accessions. 


 Aligning cloned with uncloned sequences resulted primar-
ily in introducing autapomorphic nucleotide substitutions 
into the ITS matrix. Most exceptions were a few substitu-
tions unique within an individual’s pool of clones but which 
were shared with a sequence or group of sequences from 
other accessions. No pattern was detected among these sub-
stitutions, suggesting that they are parallel or PCR artifact. 
Uniquely, the clones of each  H .  revoluta  var.  colemanii  acces-
sion contained variable positions where each of two char-
acter states was present within more than one clone (i.e. 
synapomorphic at this level). Accession 166 contained 10 such 
positions and accession 162 contained one. None of the syna-
pomorphies within sample 166 were due to variation within 
166 clone 4. In three of these positions, one of the two charac-
ter states was present in all  H .  spicata  var.  arizonica  clones and 
the other was present in all  H .  fallax  clones. In each of these 
additive positions, the character state shared with  H .  spicata  


 Fig. 2.      Single most parsimonious phylogram and 50% majority rule Bayesian inference tree resulting from analyses of ITS. The scale bar is a reference 
for number of changes along branches in the MP tree. Support values are above the branches (parsimony jackknife/posterior probability). An asterisk (*) 
in place of a support value indicates that clade was not recovered in that particular analysis. Two asterisks (**) in place of a support value indicate that 
support for that clade was less than 50% in that particular analysis. Accession numbers for terminals represented by a single accession are in parentheses 
after each taxon name. A terminal taxon name with a superscript identifies a group of accessions of identical sequence. Appendix 1 details the composi-
tions of these groups and provides species identification, collector code, GenBank accession numbers, and collection location for each accession.    
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var.  arizonica  was also found widely among other taxa in the 
alignment, whereas the other character state was only other-
wise found in  H .  parviflora . However, evidence of recombina-
tion was not detected ( p  > 0.05) in the ITS matrix by any of the 
six methods implemented in RDP. 


    Discussion 


 Phylogenetic analyses of subtribe Bletiinae by  Sosa (2007)  
supported the monophyly of  Hexalectris  and supplemented 
the findings of  Goldman et al. (2001)  and  van den Berg et al. 
(2005) . However additional systematic studies in  Hexalectris  
have been limited to a synopsis of species from the U. S. A. 
( Catling 2004 ) and to treatments in regional floras (e.g.  Correll 
and Johnston 1979 ;  McVaugh 1985 ), including the  Flora of 
North America  where  Goldman et al. (2002)  surveyed the mor-
phological diversity among  Hexalectris  species and concluded 
that  H .  nitida ,  H .  parviflora ,  H .  revoluta , and  H .  spicata  likely 
form a species complex with some members of each spe-
cies having closely related sister species within the complex. 
However, no systematic study to date has been comprehen-
sive in nature and focused solely on  Hexalectris  in its entirety. 


  Circumscription of Hexalectris Species and the H.  spicata 
Complex—  The ITS ( Fig. 2 ) and plastid ( Figs. 3–4 ) trees 
strongly support the monophyly of three species ( H. war-
nockii, H. brevicaulis, H. grandiflora ) and the  H. spicata  com-
plex (sensu  Goldman et al. 2002 ) comprised of the remaining 
species. These four lineages are supported by morphological 


variation found predominantly among floral traits. The most 
visible differences are in the coloring of the sepals and lateral 
petals which are solid dark purple in  H .  warnockii , solid bright 
pink in  H .  grandiflora , solid brick red in  H .  brevicaulis , but dull-
 yellow to magenta with five to seven conspicuous parallel lines 
that are brick red to magenta in the  H .  spicata  species complex. 
The majority of the remaining floral diversity among these 
lineages is in the three-lobed labelum (i.e. modified medial 
petal), which is variable in size, including the relative sizes of 
the mid and lateral lobes, shape, color, margin, and lamellae 
(i.e. raised crests). The lamellae are variable in number, shape, 
color, and branching pattern. The lamellae of  H .  warnockii  are 
keeled and are uniquely scalloped, undulate, and tipped with 
bright yellow ( Catling 2004 ). The lamellae of  H .  grandiflora  
and  H .  brevicaulis  are much less showy and uniquely rounded 
except for the lateral lamellae of  H .  grandiflora  ( Catling 2004 ), 
which are keeled but uniquely thickened and stout. Also, 
the pattern of lamellae on the lip of  H .  brevicaulis  is notable 
because it uniquely lacks a central raised crest. The lamel-
lae of the  H .  spicata  species complex are magenta colored and 
most prominent in the midlobe, and branch into the lateral 
lobes. Members of all clades of the  H .  spicata  complex also 
have a central raised crest that is white along its central length 
in the midlobe, with the exception of the clade containing 
 H .  parviflora  and  H .  fallax , which have lamellae that are 
magenta along their entire lengths. 


 A low number of synapomorphies generally characterizes 
clades within the  H .  spicata  species complex of the ITS trees. 


 Fig. 3.      Strict consensus of eight most parsimonious trees and 50% majority rule Bayesian inference tree resulting from analyses of the combined plas-
tid matrix including  psbA . Support values are shown above the branches (parsimony jackknife/posterior probability). An asterisk (*) in place of a support 
value indicates that clade was not recovered in that particular analysis. Accession numbers for terminals represented by a single accession are in paren-
theses after each taxon name. A terminal taxon name with a superscript identifies a group of accessions of identical sequence. Appendix 1 details the com-
positions of these groups and provides species identification, collector code, GenBank accession numbers, and collection location for each accession.    
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 Hexalectris nitida  is strongly supported as monophyletic, but 
only in the plastid trees ( Figs. 3–4 ). The presence of ambig-
uous character states among the ITS sequences of  H .  nitida  
accessions further contributes to a lack of resolution for this 
species. The ITS sequences of all  H. nitida  accessions are iden-
tical except for a single uninformative (autapomorphic) sub-
stitution in accession 270 and several ambiguous nucleotide 
positions. Although we did not clone the ITS of  H .  nitida , 
these ambiguous character states are probably due to the 
presence of multiple ITS sequences. Morphological synapo-
morphies for  H .  nitida  include flowers that are much smaller 
than those of any other  Hexalectris  species, with a uniquely 
spatulate midlobe of the labellum and an entire margin (i.e. 
not  crenulate-crenate as all other species) with lamellae that 
are parallel and nonbranching. Individuals of this species 
either have chasmogamous flowers with a well-developed 
rostellum or cleistogamous flowers with a highly reduced or 
absent rostellum, suggesting that some members are insect 
pollinated and others are self-pollinating. 


 Monophyly of the remaining species of the  H. spicata  com-
plex,  H .  spicata ,  H .  revoluta ,  H .  fallax , and  H .  parviflora , is not 
supported.  Hexalectris spicata  is a widespread species, and the 
plastid data ( Figs. 3–4 ) strongly support two distinct clades, 
which do not correspond to the two  H. spicata  varieties as 
presently defined. All  H .  spicata  var.  arizonica  and all  H .  spi-
cata  var.  spicata  accessions from Arizona form one of these 
clades (the western- H .  spicata  clade), while the  H. spicata  var. 


 spicata  accessions from the eastern U. S. A. form the second 
(eastern- H .  spicata  clade). Accessions of  H .  spicata  var.  spicata  
from Arizona appear morphologically similar to accessions of 
this taxon from throughout the remaining portion of its distri-
bution. Plants of  H. spicata  var.  arizonica  were segregated from 
 H .  spicata  as a presumably self-pollinating form based on the 
absence of a rostellum ( Catling and Engel 1993 ). These two 
varieties overlap in range from throughout most of Texas and 
west throughout southern Arizona ( Fig. 1 ). Distinguishing 
these varieties in Texas is straightforward. Individuals of 
variety  arizonica  have relatively small, self-pollinating, cleis-
togamous flowers that completely lack a rostellum and com-
monly grow to above 60 cm (up to 1 m, the tallest in the 
genus), whereas individuals of variety  spicata  have relatively 
large, out-crossing, chasmogamous flowers with a well-
developed rostellum and often do not grow taller than 60 cm. 
Distinguishing these varieties in Arizona, however, is difficult 
because variety  arizonica  is morphologically variable in its 
western extreme ( Coleman 2002 ). For example, some plants 
of variety  arizonica  from Arizona are fairly short and have 
relatively large, open flowers in contrast to the typical tall, 
cleistogamous form ( Coleman 2002 ). During our fieldwork 
in Arizona, we observed plants typical of both varieties and 
several populations of atypical plants. Flowers of the atypi-
cal plants ranged from relatively large and open to relatively 
small and completely closed, and their rostellar flaps ranged 
from well developed to completely absent. This breadth of 


 Fig. 4.      Single most parsimonious phylogram and 50% majority rule Bayesian inference tree resulting from analyses of the combined plastid matrix 
excluding  psbA . The scale bar is a reference for number of changes along branches in the MP tree. Support values are shown above the branches (parsi-
mony jackknife/posterior probability). Accession numbers for terminals represented by a single accession are in parentheses after each taxon name. A 
terminal taxon name with a superscript identifies a group of accessions of identical sequence. Appendix 1 details the compositions of these groups and 
provides species identification, collector code, GenBank accession numbers, and collection location for each accession.    
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floral variation was included in our sampling for these analy-
ses. Our plastid ( Figs. 3–4 ) and ITS ( Fig. 2 ) tree topologies con-
firm that two taxa are present within  H .  spicata ; these roughly 
correspond to the circumscription of its varieties except that 
variety  arizonica  was poorly circumscribed based on the 
absence of a rostellar flap. Also, the western- H .  spicata  clade is 
morphologically more variable in terms of adaptations to self-
pollination (i.e. small flowers, cleistogamy, and loss of rostel-
lum) and is unlikely an obligate selfer. In summary, our broad 
sampling of  H .  spicata  suggests that the western- H .  spicata  
clade is a distinct lineage from the eastern- H .  spicata  clade. The 
western- H .  spicata  clade is distributed throughout western and 
southern Arizona (and probably also southern New Mexico, 
which was not sampled in this study) and Texas, whereas 
the eastern- H .  spicata  clade ranges throughout eastern North 
America south of ~39° longitude and north of ~28° longitude 
(i.e. between ca. southern Ohio and central Florida) and west 
into eastern Kansas, Oklahoma, and throughout Texas. 


 The compositions of the two  H .  revoluta  clades in the plas-
tid trees support the circumscriptions of each variety yet their 
relative positions do not support the current circumscription 
of this species. However, the position of variety  colemanii  is 
not as strongly supported in the ITS tree where accessions 
are placed in a polytomy comprised also of  H .  parviflora  and 
 H .  fallax.  Lack of resolution here is likely due to a deficiency of 
synapomorphies (symptomatic of a general lack of ITS varia-
tion) rather than because the morphologically distinct variety 
 colemanii  is one and the same with  H .  parviflora  and  H .  fallax . 
Finally, the two varieties of  H .  revoluta  have entirely nonover-
lapping distributions ( Fig. 1 ) and distinct floral morphologies. 
These morphologies differ in a number of discrete characters 
including inflorescence height, flower size, shape of the label-
lum’s midlobe, and length of the midlobe relative to the lat-
eral lobes ( Catling 2004 ). 


  Hexalectris parviflora  and  H .  fallax  are intermixed in the same 
clade in all molecular tree topologies. These species are simi-
lar morphologically, distinguishable only by minor details of 
the lamellae ( Rodríguez-Covarrubias and González-Tamayo 
2004 ). In addition, the distribution of  H. fallax  in western 
Mexico is entirely within the geographic range of  H .  parvi-
flora  ( Fig. 1 ). The accessions of  H .  parviflora  and  H .  fallax  used 
in this study were collected from the holotype (accession 85; 
Appendix 1) and a paratype (accession 80; Appendix 1) local-
ity of  H .  fallax,  and from the Rio Mayo region of Chihuahua 
(accession 500; Appendix 1) near the holotype locality of 
 H .  parviflora . The labellum of accession 80 had characteristics 
that resembled the holotype (  J. L. Villalpando s. n. ; IBUG!) and 
description of  H .  fallax . However, the other two collections 
resembled the holotype of  H .  parviflora  from Sonora ( H. S. 
Gentry 3670 ; AMES!) and the paratype from Jalisco ( O. Nagel 
and J. Navaro 5571 ; AMES!). The ITS sequences were identical 
for  H .  parviflora  (500) and  H .  fallax  (80), although ITS varia-
tion was not sufficient to distinguish  H .  parviflora  and  H .  fallax  
from the morphologically distinctive  H .  revoluta  var.  colemanii . 
However, the plastid trees all provide strong support (with 
exception of moderate support in the MP excluding  psbA  tree) 
for a clade of intermixed  H .  parviflora  and  H .  fallax  accessions 
suggesting that neither of these species is monophyletic as 
currently circumscribed and that  H .  fallax  should be recog-
nized as a synonym of  H .  parviflora  ( Figs. 3–4 ). 


   Interspecific Relationships—  Both the plastid and ITS 
trees provide strong support for  H .  warnockii  as sister to the 
remaining  Hexalectris  species but conflict in terms of the sister 


group relationship between  H .  brevicaulis  and  H .  grandiflora , a 
relationship that is weakly supported in the ITS trees. A pos-
sible morphological synapomorphy uniting these two species 
is a thickened and rounded (not keeled) lamella. However 
the lamellae of these species also differ. Although the lat-
eral lamellae of  H .  grandiflora  are thickened, they are keeled 
instead of rounded, and the lamellae of  H .  brevicaulis  lack a 
central raised crest, which is present in all other  Hexalectris  
species. The plastid trees provide strong support for a sister 
relationship between  H .  brevicaulis  and the  H .  spicata  species 
complex, however, we are unable to identify any morpho-
logical synapomorphies supporting this relationship. In fact, 
regardless of which tree topology is considered, morphologi-
cal synapomorphies are lacking for most sister relationships, 
despite the presence of distinct autapomorphies in the floral 
morphologies of most terminal clades. 


 Within the  H. spicata  complex, there are no sister rela-
tionships that are supported, even weakly, among all trees. 
However, the sister relationship between  H .  revoluta  var.  cole-
manii  and the western- H .  spicata  clade and between  H .  nitida  
and the eastern- H .  spicata  clade are strongly supported in 
all plastid analyses. These relationships were unanticipated 
because morphological synapomorphies are absent for each 
clade.  Catling and Engel (1993)  suggested that  H .  nitida  was 
derived from  H .  revoluta , however their distant placements 
in the molecular topologies do not support a sister relation-
ship. The distribution of floral characters in the context of 
the plastid and ITS trees indicates that many are homopla-
sious. For example, revolute sepals and lateral petals appear 
to have evolved independently, as did cleistogamy and rostel-
lum loss for the selfing forms in the  H .  nitida  and western- H . 
 spicata  clades. The presence of cleistogamous flowers in two 
separate lineages within the  H. spicata  complex suggests that 
they provide a fitness advantage to these species ( Culley and 
Klooster 2007 ). Possible advantages include energy savings, 
associated with the production of relatively small flowers, 
that may be used for seed production ( Waller 1984 ) and/or 
reproductive guarantees when pollinators are infrequent or 
absent ( Mitchell-Olds and Waller 1985 ), as may be the case 
in  Hexalectris  species where pollinators remain unknown 
( Goldman 2005 ). 


 Incongruent interspecific relationships among the plastid 
trees (including and excluding  psbA ) are restricted to within 
the  H. spicata  complex, where the positions of  H. revoluta  
var.  revoluta  and the  H. parviflora-fallax  clade are uncertain 
( Figs. 3–4 ). These clades are members of a polytomy with the 
 H .  revoluta  var.  colemanii -western- H .  spicata  clade in the plastid 
trees when  psbA  is excluded, but united in a clade that is sis-
ter to the  H. nitida -eastern- H .  spicata  clade in the plastid trees 
when  psbA  is included. Mapping molecular synapomorphies 
(not shown) onto any plastid MPT including  psbA  reveals that 
only  psbA  characters support the position and composition of 
the clade containing  H .  revoluta  var.  revoluta, H .  parviflora , and 
 H .  fallax . Similarly, mapping molecular synapomorphies onto 
any plastid MPT excluding  psbA  reveals that only one  accD  
character supports these taxa as members of the clade also 
containing the  H .  revoluta  var.  colemanii -western- H .  spicata  
clade. Our analyses reveal that the phylogenetic signal pro-
vided by  psbA  and  accD  are incongruent with respect to the 
accessions of  H .  revoluta  var.  revoluta ,  H .  parviflora,  and  H .  fal-
lax ; and the remaining plastid partitions, either alone or com-
bined, do not provide character support sufficient to resolve 
the placement of these taxa within the  H .  spicata  complex. 
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 Nucleotide substitution tests of  psbA  and  accD  suggest 
that saturation is unlikely in these markers, and therefore 
an unlikely explanation for the topological incongruence 
between the plastid trees including and excluding  psbA . The 
SH tests support the low JK values and PP for the positions of 
the  H .  revoluta  var.  revoluta  and  H .  parviflora-H .  fallax  clades and 
reveal that either position is an equally likely explanation of 
the phylogenetic history within  Hexalectris . Additional poten-
tial explanations for the incongruence between  psbA  and the 
other plastid markers include several evolutionary scenarios 
that have been documented in other plastid genomes includ-
ing recombination ( Vijverberg et al. 1999 ;  Marshall et al. 2001 ; 
 Ansell et al. 2007 ), heteroplasmy ( Birky et al. 1989 ;  Birky 2001 ; 
 Wolfe and Randle 2004 ;  Frey et al. 2005 ), gene duplication 
( Hipkins et al. 1995 ;  Vijverberg et al. 1999 ;  Lee et al. 2007 ;  Pirie 
et al. 2007 ), and parology undetected by PCR. We currently 
have no direct evidence of any such scenario, consequently  
we are unable to provide a strongly supported, plastid based, 
hypothesis for the phylogenetic positions of  H .  revoluta  var. 
 revoluta ,  H .  parviflora , and  H .  fallax . 


   Potential Hybridization in Hexalectris—  Well-supported 
incongruence between the ITS and plastid trees is restricted 
to the positions of the western- H .  spicata  clade and the  H .  revo-
luta  var.  colemanii  clade within the  H .  spicata  species complex. 
The combined plastid trees strongly support these as sister, 
whereas the ITS tree moderately supports the western- H .  spi-
cata  clade in a polytomy containing  H .  nitida  and the eastern-
 H .  spicata  clade, and  H .  revoluta  var.  colemanii  as a member of a 
polytomy with  H .  parviflora . The results from the ILD and SH 
tests between the plastid and ITS matrices confirm these topo-
logical incongruences and are interpreted to mean that the ITS 
and plastid regions have different evolutionary histories. 


 Different phylogenetic histories for the ITS and plastid 
markers may result from incomplete lineage sorting, hybrid-
ization and introgression, horizontal gene transfer, or poor 
homology assessment ( Doyle 1992 ;  Sang and Zhong 2000 ). 
Incomplete lineage sorting (ILS) among ancestral rDNA poly-
morphisms may be an appropriate explanation for the incon-
gruence observed in  Hexalectris . This stochastic phenomenon 
is especially confounding when estimating species trees with 
genes from lineages that have diverged rapidly (i.e. few gen-
erations between speciation events) and which have large 
effective population sizes ( Maddison 1997 ;  Maddison and 
Knowles 2006 ). While we do not know the age of  Hexalectris  
or historical effective population sizes, the derived position 
of the  H .  spicata  complex in all phylogenetic trees indicates 
that it is a relatively recent lineage. Recent and rapid diver-
gence is also indicated by low levels of ITS sequence diver-
gence among species of the  H .  spicata  complex ( Brower 1994 ). 
If ILS is responsible for this incongruence, it is more likely 
that it has affected ITS than the plastid markers due to the 
smaller effective population size of plastid genes ( Birky et al. 
1989 ) resulting in a higher rate of fixation and extinction of 
ancestral polymorphisms in plastid vs. nuclear genes ( Avise 
2000 ). Therefore the plastid tree should be favored if ILS has 
affected the ITS tree. 


 Natural hybridization may also be a favorable explanation 
for the incongruence and although rare is a documented phe-
nomenon in the Orchidaceae, especially in terrestrial species 
( Bateman and Hollingsworth 2004 ;  Pillon et al. 2007 ). When 
hybrid and parental taxa are phylogenetically analyzed in 
a single data set, a hybrid taxon may occupy a position in 
a resulting nuclear gene tree close to either the maternal or 


paternal taxon and a position in the plastid tree close to the 
maternal taxon ( Wendel and Doyle 1998 ;  Sang and Zhong 
2000 ). This pattern has been observed in phylogenetic stud-
ies of plants and often hybridization has been invoked as the 
preferred explanation ( Kellogg et al. 1996 ;  Pan et al. 2007 ;  Yi 
et al. 2008 ). If hybridization is the single cause of these well-
supported incongruences in  Hexalectris,  then the ITS and 
plastid tree including  psbA  suggest a complicated pattern 
of hybridization, which includes at least two hybridization 
events: i)  H .  revoluta  var.  colemanii  resulting from hybridiza-
tion between a member of the  H .  parviflora-H. fallax  lineage 
(paternal) and the western- H .  spicata  lineage (maternal), and 
ii) the western- H .  spicata  clade resulting from hybridization 
between the  H .  nitida -eastern- H .  spicata  lineage (paternal) and 
the  H .  revoluta  var.  colemanii  (maternal) lineage. This series of 
hybridizations seems unlikely considering that each putative 
hybrid is involved as the maternal parent taxon of the other 
putative hybrid. Two possible explanations for this pattern 
are that i) an unsampled  Hexalectris  species (extinct or extant) 
is the maternal parent of both  H .  revoluta  var.  colemanii  and the 
western- H .  spicata  clade, which could explain the possession 
of similar plastid sequences in these taxa, or ii) the plastid 
tree excluding  psbA  is a more accurate hypothesis of spe-
cies relationships, and the incongruence between the topolo-
gies of the plastid tree (excluding  psbA ) and the ITS tree may 
be explained by a single hybridization event between the 
 H .  nitida  and eastern- H .  spicata  lineage (paternal) and some 
member of the  H .  revoluta  var.  colemanii  (maternal) lineage, 
resulting in the western- H .  spicata  clade. This single event is 
sufficient to explain the incongruence between the ITS and 
plastid trees (excluding  psbA ) since the expected placement 
of variety  colemanii  in the plastid phylogeny would be among 
members of the  H .  parviflora  clade. The lack of support for 
the position of  H .  revoluta  var.  revoluta  in all of the molecular 
trees prevents speculation regarding the involvement of this 
taxon in the potential hybridization history within this spe-
cies complex. 


 Our finding that all three cloned  Hexalectris  species con-
tained several different ITS copies was not surprising con-
sidering the nrITS (18S-26S rDNA) region exists in arrays 
of hundreds to thousands of copies on one or more chromo-
somes that, theoretically, maintain identical, or nearly identi-
cal, sequences through the molecular evolutionary processes 
of concerted evolution ( Álvarez and Wendel 2003 ). In real-
ity, many plant nuclear genomes, including orchids ( Devos 
et al. 2006 ,  Devey et al. 2008 ), contain many different rDNA 
sequences ( Buckler et al. 1997 ), which exist due to a reticulate 
organismal evolutionary history or because the mutation rate 
within ITS copies is faster than the mechanisms of concerted 
evolution ( Álvarez and Wendel 2003 ). 


 Hybridization followed by concerted evolution may result 
in a number of nuclear rDNA sequence patterns within a 
hybrid. These may include the maintenance of a single ITS 
sequence (either a solitary recombined sequence or a single 
parental species sequence), the retention of both parental ITS 
sequences without recombination, or the presence of mul-
tiple recombined ITS sequences ( Álvarez and Wendel 2003 ). 
For example,  Devos et al. (2006)  found two ITS sequences 
in a recent  Dactylorhiza  Neck. ex Nevski (Orchidaceae) 
hybrid, each of which was identical to the consensus ITS 
sequences of the putative parents, and several chimeric ITS 
sequences within other putative  Dactylorhiza  hybrids. Also, 
 Barkman and Simpson (2002)  found that the putative hybrid 
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 Dendrochilum acuiferum  Carr. (Orchidaceae) contained clones 
with ITS 1 sequences identical to one putative parent and ITS 
2 sequences nearly identical to the other putative parent. 


 Multiple character states for some nucleotide positions were 
detected in our direct sequencing of ITS PCR products and 
were coded as ambiguous. Our cloning results revealed that 
the ambiguous character states were due to the presence of 
multiple ITS copies within accessions. Clones from the same 
accession were highly similar, but when they differed it was 
almost exclusively by unique (autapomorphic) substitutions. 
Thus it is unlikely that our homology assumptions affected 
the resulting phylogenies. When all clones were put into the 
entire ITS matrix, 11 characters from these cloned sequences 
were found to share their character state with another taxon 
in the alignment (i.e. synapomorphic at this level). Except 
for three characters, no pattern was detected for these syn-
apomorphies to suggest relatedness between any  Hexalectris  
taxon, indicating that these character states are phylogenetic 
noise. In each of the three exceptions, one character state was 
shared between some  H .  revoluta  var.  colemanii  clones and all 
 H .  fallax  accessions, while the other character state was shared 
between the other  H .  revoluta  var.  colemanii  clones and all other 
 Hexalectris  species. These additive character states may be 
regarded as potential evidence of recombination and hybrid 
origin of  H .  revoluta  var.  colemanii  because the pattern of their 
presence in the ITS matrix is congruent with our phylogenetic 
results, which suggest that  H .  revoluta  var.  colemanii  may have 
been derived from a paternal member of the  H .  parviflora - H . 
 fallax  lineage and a maternal member of the western- H .  spicata  
clade. However, all six recombination detection methods that 
were implemented in RDP failed to detect recombination. This 
suggests that these additive characters are only phylogenetic 
noise and if  H .  revoluta  var.  colemanii  was derived via hybrid-
ization it either only inherited nonrecombined ITS sequences 
from its paternal parent or inherited some recombined 
sequences but only nonrecombined copies remain. Additional 
cloning aimed at investigating the putative hybrid origin of the 
western- H .  spicata  clade did not include  H .  nitida  and a mem-
ber of the eastern- H .  spicata  clade because the ITS clones of 
 H .  spicata  var.  arizonica  (275) showed little variation, and when 
in the context of all ITS sequences (cloned and direct sequences) 
showed no significant evidence that  H .  revoluta  var.  colemanii  is 
the maternal parent of the western- H .  spicata  clade. 


 Hybridization between either  H .  parviflora  or  H .  fallax  and 
the western- H .  spicata  clade is plausible considering that 
these taxa currently have nearly parapatric distributions in 
the Sierra Madre Occidental of the northern portion of the 
Mexican State of Sonora and southern Arizona, and it would 
not be surprising to find with additional field work that 
these taxa are sympatric in this region. Additionally, mem-
bers of the western- H .  spicata  clade and  H .  revoluta  var.  cole-
manii  grow together in mixed populations in these mountains 
of southern Arizona. Hybridization between  H .  nitida  or the 
eastern- H .  spicata  clade and  H .  revoluta  var.  colemanii  is less 
likely considering  H .  revoluta  var.  colemanii  is endemic to 
southern Arizona while  H .  nitida  only extends as far west as 
southeastern New Mexico, except for a single disjunction in 
southern Baja California ( H. S. Gentry 4409 ; ARIZ!), and mem-
bers of the eastern- H .  spicata  clade do not occur west of Texas. 
These distributions make for unlikely unions, but consider-
ing the number of large disjunctions that have been identi-
fied within  Hexalectris  species ( Engel 1987 ;  Salazar-Chavez 
1991 ;  Coleman 1999 ;  Brown-Marsden and Collins 2006 ), long-


distance dispersal and currently undetected or historical sym-
patric distributions cannot be eliminated. 


   Species Concept and Species Delimitations—  Previous 
authors of  Hexalectris  taxonomy did not explicitly state a 
species concept when naming new species, although their 
descriptions imply that unique suites of morphological char-
acters were employed. We aim to identify the least inclusive 
clades of  Hexalectris  which are morphologically distinct rela-
tive to their sister clade, and to recognize each at the rank of 
species. Accordingly, we have elected to employ the phyloge-
netic species concept (PSC) of  Mishler and Theriot (2000)  to 
define  Hexalectris  species. This version of the PSC provides 
1) a clear definition of what a species is: “the least inclusive 
taxon (clade) recognized in a formal phylogenetic classifica-
tion”, and 2) the practical and scientific approach to recog-
nizing species: “because of the amount of support for their 
monophyly and/or because of their importance in biological 
processes operating on the lineage in question”. 


 Based on these criteria, our molecular phylogenetic trees, 
concordant with the morphology of floral characters, provide 
strong evidence that  H .  warnockii ,  H .  grandiflora ,  H .  brevicaulis , 
and  H .  nitida  are well-circumscribed species, and that each of 
the remaining species,  H .  parviflora ,  H .  fallax ,  H .  revoluta , and 
 H .  spicata,  require taxonomic changes. 


 The ITS sequences of  H .  parviflora  (500) and  H .  fallax  (80) 
are identical, and although ITS variation is not sufficiently 
high to separate  H .  parviflora  and  H .  fallax  from the morpho-
logically distinctive  H .  revoluta  var.  colemanii , all plastid trees 
(including and excluding  psbA ) resolve either a moderately or 
strongly-supported clade composed of intermixed  H .  parvi-
flora  and  H .  fallax  accessions and a separate  H .  revoluta  var. 
 colemanii  clade. We consider these results as strong evidence 
that  H .  parviflora  and  H .  fallax  are one and the same species, 
and therefore, based on taxonomic (nomenclatural) priority, 
recognize  H .  fallax  as a synonym of  H .  parviflora.  


 The incongruent positions of the western- H .  spicata  clade 
and  H .  revoluta  var.  colemanii  in the ITS and plastid trees sug-
gests that either these clades may be of hybrid origin or that the 
ITS or plastid trees do not reflect true species relationships due 
to ILS. If this incongruence is the result of ILS, then the plastid 
topologies should be preferred and each clade should be rec-
ognized at the species rank because each is strongly- supported 
as monophyletic, by at least PP, and is morphologically distinc-
tive relative to its sister clade. Even if these clades are in fact of 
hybrid origin, their monophyly remains supported. The PSC 
of Mishler and Theriot defines monophyly as “all and only the 
descendants of a common ancestor existing in any one slice in 
time” and a common ancestor is viewed as “not an ancestral 
species but rather a less inclusive entity such as an organism, 
kin group, or population…”. Therefore, if the western- H .  spi-
cata  and  H .  revoluta  var.  colemanii  clades are of hybrid origin, 
our evidence suggests that their members are descended from 
a common, ancestral hybrid species. Also in this scenario, 
hybridization is recognized as an “important biological pro-
cess” operating within  Hexalectris , and the western- H .  spicata  
and  H .  revoluta  var.  colemanii  clades are clearly implicated in 
this process because each is the most likely maternal parent of 
the other through bidirectional hybridization. 


 The  H .  revoluta  var.  revoluta  clade can be distinguished 
from  H .  parviflora  based on several characters including the 
 presence of revolute vs. spreading sepals and lateral petals, 
relatively long lateral lobes of the labellum, a relatively nar-
row midlobe of the labellum, and a white band along the 
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central raised crest in the midlobe of the labellum. The  H. rev-
oluta  var.  colemanii  clade can be distinguished from the west-
ern- H .  spicata  clade by several characters including a shorter 
inflorescence that is cream to white in color vs. creamy dull 
purple to purple brown; larger flowers (longer perianth parts, 
wider sepals, longer column) that have a white to magenta 
background color vs. yellow to yellow brown; chasmogamous 
flowers with revolute sepals and lateral petals that always 
possess a well developed rostellum vs. cleistogamous flow-
ers that are sometimes spreading and rarely revolute with a 
reduced or absent rostellum. We therefore conclude that  H .  rev-
oluta  s. l. should not include  H .  revoluta  var.  colemanii , and that 
this latter taxon should be recognized at the species rank. 


  Hexalectris colemanii  (Catling) A. H. Kennedy and L. E. 
Watson, comb. et stat. nov.  Hexalectris revoluta  var.  cole-
manii  Catling, The Native Orchid Conference Journal 
1: 14–16. 2004.—TYPE: U. S. A. Arizona: Pima County. 
northern Santa Rita Mountains, McCleary Canyon, ele-
vation 5,000’, NE ¼ Section 30, T18S, R16E, Pima County, 
3 May 1986,  Steven P. Mclaughlin 3441  (holotype: ARIZ!). 


 With respect to the wide-ranging species,  H .  spicata , the 
western- H .  spicata  clade differs morphologically from  H . 
 colemanii  based on several characters mentioned above. The 
original description of  H .  spicata  (basionym  = Arethusa spicata  
Walter) included chasmogamous and cleistogamous plants 
with and without a rostellum.  Catling and Engel (1993)  seg-
regated members of this species that lack a rostellum as vari-
ety  arizonica , and named it based on  Corallorhiza arizonica  S. 
Watson. Watson’s description did not specify whether mem-
bers of  C .  arizonica  had a rostellum, but flowers of the type 
material ( C. G. Pringle s. n. ; NY) are cleistogamous and lack a 
rostellum, and were collected in the Santa Rita Mountains of 
southern Arizona ( Catling and Engel 1993 ). The description 
used by  Catling and Engel (1993)  for  H .  spicata  var.  arizonica  
will serve here as the description of the following comb. et 
stat. nov., which represents the western- H .  spicata  clade, with 
the clarification that the rostellum of members of this species 
west of Texas may be completely absent to fully developed as 
in other chasmogamous flowers of other  Hexalectris  species. 


  Hexalectris arizonica  (S. Watson) A. H. Kennedy and 
L. E. Watson, comb. et stat. nov.  Corallorhiza arizonica  
S. Watson, Proceedings of the American Academy of Arts 
and Sciences 17: 379–380. 1882.—TYPE: U. S. A. Arizona: 
in rocky places on the Santa Rita Mountains, Jul 1881, 
 C. G. Pringle s. n.  (holotype: NY). 


 Members of the eastern- H .  spicata  clade are indistinguish-
able from the type specimen of  H .  spicata  from South Carolina. 
Based on the International Code of Botanical Nomenclature 
(2.7.2), a name is permanently attached to its nomenclatural 
type; therefore, since the type of  H .  spicata  is undoubtedly a 
member of the eastern- H .  spicata  clade, this clade represents 
 H .  spicata , and this species’ circumscription requires the mod-
ification that its distribution does not extend to the west of 
Texas and all of its members have chasmogamous flowers 
with a well-developed rostellum. 
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    Appendix 1.   A list of accessions included in the phylogenetic analyses 
of the present study. Accession data are presented in the order of [present 
study’s accession number], {collection location}, collector code (herbarium 
where specimen is housed), GenBank accession numbers in the order  trnL  
intron,  trnL – F  IGS,  matK ,  psbA ,  atpA ,  accD , ITS. GenBank accession num-
bers for ITS clones are listed in parentheses after the ITS GenBank accession 
number. The abbreviation “-” was used in place of a GenBank accession 
number in cases where a particular DNA region was not sequenced for an 
accession. A superscript letter identifies an accession that shares an identi-
cal combined plastid sequence (including and excluding  psbA ) with another 
accession(s) having the same superscript. A superscript number identifies 
an accession that shares an identical ITS sequence with another accession(s) 
having the same superscript. These superscript letters and numbers corre-
spond with the superscript letters and numbers that are on taxon names at 
the branch tips of the phylogenetic trees presented here ( Figs. 2-4 ). 


   Bletia roezlii   Rchb. f.- [32] , {MEXICO: Jalisco, Mascota},  P. Carrillo-
Reyes & A. H. Kennedy 4377  (MU), FJ427726, FJ427756, FJ427786, FJ427817, 
FJ427845, FJ427876, FJ427907. 


   Hexalectris warnockii   Ames & Correll- [49] a,1  , {U.S.A.: Texas, Brewster}, 
 A. H. Kennedy & Allison Freeman 32  (MU), FJ457782, FJ457883, FJ457798, 
FJ457814, FJ457822, FJ457838, FJ457854;  [265] a,1  , {U.S.A.: Texas, Dallas},  A. 
H. Kennedy 69  (MU), FJ427727, FJ427757, FJ427787, FJ427818, FJ427846, 
FJ427877, FJ427908;  [67] , {U.S.A: Texas, Brewster},  A. H. Kennedy & Allison 
Freeman 37  (MU), FJ427728, FJ427758, FJ427788, FJ427819, FJ427847, 
FJ427878, FJ427909. 


   Hexalectris brevicaulis   L. O. Williams- [36] 1  , {MEXICO: Jalisco, 
Zapopan},  P. Carrillo-Reyes & A. H. Kennedy 4400a  (MU), FJ427730, FJ427760, 
FJ427790, FJ427821, FJ427849, FJ427880, FJ457880;  [38] 1  , {MEXICO: Jalisco, 
San Cristobal de la Barranca},  P. Carrillo-Reyes & A. H. Kennedy 4399  (MU), 
FJ427729, FJ427759, FJ427789, FJ427820, FJ427848, FJ427879, FJ427910; 
 [41] 1  , {MEXICO: Jalisco, Ejutla, Potrero de la Pena},  P. Carrillo-Reyes & 
A. H. Kennedy 4408a  (MU), FJ427731, FJ427761, FJ427791, FJ427822, 
FJ427850, FJ427881, FJ457879. 


   Hexalectris grandiflora   A. Richard & Galeotii- [46] 1  , {U. S. A.: Texas, Jeff 
Davis},  A. H. Kennedy 21  (MU), FJ427733, FJ427763, FJ427793, FJ427824, 
FJ427852, FJ427883, FJ427912;  [64] 1  , {U. S. A.: Texas, Jeff Davis},  A. H. 
Kennedy & John Karges 29  (MU), FJ427735, -, FJ427795, FJ427826, FJ427854, 
FJ427885, FJ457881;  [DQ864656] , {MEXICO: Nuevo León, Villa de 
Santiago},  Salazar et al. 5335  (AMO), -, -, -, -, -, -, DQ864656 ( Sosa 2007 );  [268] , 
{U. S. A.: Texas, Dallas},  M. Brown Marsden & Collins s.n.  (BRIT), FJ427732, 
FJ427762, FJ427792, FJ427823, FJ427851, FJ427882, FJ427911;  [273] , {U. S. A.: 
Texas, Brewster},  Allison Leavitt 230  (MU), FJ427734, FJ427764, FJ427794, 
FJ427825, FJ427853, FJ427884, FJ427913. 


   Hexalectris revoluta   Correll-variety   colemanii   Catling- [162] , {U. S. A.: 
Arizona, Pima},  A. H. Kennedy et al. 63  (MU), FJ427742, FJ427772, FJ427803, 
FJ427834, FJ427862, FJ427893, FJ427920 (clone 1: FJ427953, clones 2, 4: 


FJ427954, clones 3, 6, 10: FJ427935, clone 5: FJ427952, clone 7: FJ427956, 
clone 8: FJ427958, clone 9: FJ427957, clone 11: FJ427951, clone 12: FJ427950, 
clone 13: FJ427949, clone 14: FJ427955);  [166] , {U. S. A.: Arizona, Pima}, 
 A. H. Kennedy et al. 64  (MU), FJ427741, FJ427771, FJ427802, FJ427833, 
FJ427861, FJ427892, FJ427919 (clone 1: FJ427941, clone 2: FJ427944, clone 
3: FJ427947, clone 4: FJ427959, clone 5: FJ427943, clone 6: FJ427946, clone 
7: FJ427938, clone 8: FJ427940, clone 9: FJ427939, clone 10: FJ427945, clone 
11: FJ427936, clone 12: FJ427948, clone 13: FJ427942, clone 14: FJ427937); 
variety   revoluta  - [51] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy & Allison 
Freeman 35  (MU), FJ427743, FJ427773, FJ427804, FJ427835, FJ427863, 
FJ427894, FJ427921;  [319] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 
261  (MU), FJ457783, FJ457884, FJ457799, FJ457815, FJ457823, FJ457839, 
FJ457855;  [320] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 263  (MU), 
FJ457784, FJ457885, FJ457800, FJ457816, FJ457824, FJ457840, FJ457856; 
 [321] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 264  (MU), FJ457785, 
FJ457886, FJ457801, FJ457817, FJ457825, FJ457841, FJ457857. 


   Hexalectris parviflora   L. O. Williams- [85] , {MEXICO: Jalisco, Cuquío}, 
 P. Carrillo-Reyes & A. H. Kennedy 4533a  (MU), FJ427740, FJ427770, FJ427801, 
FJ427832, FJ427860, FJ427891, FJ427918;  [500] , {MEXICO: Chihuahua, 
Guerrero},  P. S. Martin et al. s. n.  (ARIZ), -, FJ427769, FJ427800, FJ427831, 
FJ427859, FJ427890, FJ457882. 


   Hexalectris fallax   M. I. Rodríguez & R. González- [80] , {MEXICO: 
Zacatecas, Garcia de la Cadena},  P. Carrillo-Reyes & A. H. Kennedy 4526  
(MU), FJ427739, FJ427768, FJ427799, FJ427830, FJ427858, FJ427889, 
FJ427917 (clones 1, 8: FJ427926, clone 2: FJ427929, clone 3: FJ427933, clones 
4-7: FJ427925, clone 9: FJ427932, clone 10: FJ427934, clone 11: FJ427927, 
clone 12: FJ427928, clone 13: FJ427931, clone 14: FJ427930). 


   Hexalectris nitida   L. O. Williams- [270] a,1  , {U. S. A.: Texas, Dallas}, 
 A. H. Kennedy 78  (MU), FJ427736, FJ427765, FJ427796, FJ427827, FJ427855, 
FJ427886, FJ427914;  [277] a,1  , {U. S. A.: Texas, Dallas},  A. H. Kennedy and M. 
Brown Marsden 210  (MU), FJ457787, FJ457888, FJ457803, FJ457819, FJ457827, 
FJ457843, FJ457859;  [48] , {U. S. A.: Texas, Brewster},  A. H. Kennedy & 
Allison Freeman 31  (MU), FJ427737, FJ427766, FJ427797, FJ427828, FJ427856, 
FJ427887, FJ427915;  [66] , {U. S. A.: Texas, Brewster},  A. H. Kennedy & 
Allison Freeman 36  (MU), FJ427738, FJ427767, FJ427798, FJ427829, FJ427857, 
FJ427888, FJ427916. 


   Hexalectris spicata   (Walter) Barnhart-variety   arizonica   (S. Watson) 
Catling & Engel- [47] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy & Allison 
Freeman 30  (MU), FJ427744, FJ427774, FJ427805, -, FJ427864, FJ427895, 
FJ427922;  [271] a,1  , {U. S. A.: Texas, Dallas},  A. H. Kennedy 76  (MU), 
FJ457790, FJ457891, FJ457806, -, FJ457830, FJ457846, FJ457862;  [279] a,1  , 
{U. S. A.: Texas, Dallas},  A. H. Kennedy 71  (MU), FJ457789, FJ457890, FJ457805, 
-, FJ457829, FJ457845, FJ457861;  [256] b,1  , {U. S. A.: Arizona, Cochise},  R. A. 
Coleman 1138  (MU), FJ457792, FJ457893, FJ457808, -, FJ457832, FJ457848, 
FJ457864;  [413] b,1  , {U. S. A.: Arizona, Cochise},  A. H. Kennedy et al. 347  (MU), 
FJ457793, FJ457894, FJ457809, -, FJ457833, FJ457849, FJ457865;  [398] b,1  , 
{U. S. A.: Arizona, Santa Cruz},  A. H. Kennedy & Frank T. Farruggia 343  
(MU), FJ457794, FJ457895, FJ457810, -, FJ457834, FJ457850, FJ457866;  [403] b,1  , 
{U. S. A.: Arizona, Cochise},  A. H. Kennedy et al. 344  (MU), FJ457795, FJ457896, 
FJ457811, -, FJ457835, FJ457851, FJ457867;  [257] b,1  , {U. S. A.: Arizona, Santa 
Cruz},  R. A. Coleman 1136  (MU), FJ427746, FJ427776, FJ427807, ns, FJ427866, 
FJ427897; variety   spicata  - [377] b,1  , {U. S. A.: Arizona, Pima},  A. H. Kennedy 
& Frank T. Farruggia 341  (MU), FJ457796, FJ457897, FJ457812, -, FJ457836, 
FJ457852, FJ457868;  [275] 1  , {U. S. A.: Arizona, Pima},  Frank T. Farruggia 
1101  (MU), FJ427745, FJ427775, FJ427806, -, FJ427865, FJ427896, FJ457869 
(clone 1: FJ427961, clone 2: FJ427966, clones 3, 5, 6, 8, 10: FJ427960, clone 4: 
FJ427965, clone 7: FJ427962, clone 9: FJ427969, clone 11: FJ427968, clone 12: 
FJ427964, clone 13: FJ427963, clone 14: FJ427967);  [263] 2  , {U. S. A.: Alabama, 
Sumter},  A. H. Kennedy 67  (MU), FJ427751, FJ427781, FJ427812, FJ427840, 
FJ427871, FJ427902, FJ457871;  [264] 2  , {U. S. A.: Louisiana, Natchitoches}, 
 A. H. Kennedy 68  (MU), FJ427752, FJ427782, FJ427813, FJ427841, FJ427872, 
FJ427903, FJ427924;  [267] 2  , {U. S. A.: Oklahoma, Caddo},  A. H. Kennedy 
& Lawrence K. Magrath 81  (MU), FJ427753, FJ427783, FJ427814, FJ427842, 
FJ427873, FJ427904, FJ457872;  [269] 2  , {U. S. A.: Texas, Dallas},  A. H. Kennedy 
75  (MU), FJ427747, FJ427777, FJ427808, FJ427836, FJ427867, FJ427898, 
FJ457873;  [95] 2  , {U. S. A. Florida, Citrus},  A. H. Kennedy et al. 55  (MU), 
FJ427754, FJ427784, FJ427815, FJ427843, FJ427874, FJ427905, FJ457874;  [50] 2  , 
{U. S. A.: Texas, Brewster},  A. H. Kennedy and Allison Freeman 33  (MU), 
FJ427750, FJ427780, FJ427811, FJ427839, FJ427870, FJ427901, FJ457876; 
 [69] 2  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 39  (MU), FJ427749, 
FJ427779, FJ427810, FJ427838, FJ427869, FJ427900, FJ457875;  [276] c,2  , {U. S. 
A.: Indiana, Harrison},  A. H. Kennedy & Kellie J. Kennedy 83  (MU), FJ457797, 
FJ457898, FJ457813, FJ457821, FJ457837, FJ457853, FJ457878;  [44] c,2  , {U. S. A.: 
North Carolina, Alleghany},  A. H. Kennedy 14  (MU), FJ427755, FJ427785, 
FJ427816, FJ427844, FJ427875, FJ427906, FJ457877;  [266] , {U. S. A.: Texas, 
Dallas},  A. H. Kennedy & M. Brown-Marsden 207  (MU), FJ427748, FJ427778, 
FJ427809, FJ427837, FJ427868, FJ427899, FJ427923.    
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     Fully myco-heterotrophic plants are life-long epiparasites 
that sequester carbon indirectly from photosynthetic commu-
nity members (e.g.  Pinus  or  Quercus  species) via mycorrhizal 
fungi. These species have evolved independently in several 
distantly related plant families including the Burmanniaceae, 
Corsiaceae, Gentianaceae, Geosiridaceae, Lacandoniaceae, 
Monotropaceae, Orchidaceae, Petrosaviaceae, Polygalaceae, 
and Triuridaceae ( Leake 1994 ). Despite an historical fasci-
nation that botanists and mycologists alike have had with 
myco-heterotrophs, few studies have focused on systematic 
relationships and species diversifications within these lin-
eages [exceptions include  Freudenstein (1994) ,  Freudenstein 
and Doyle (1994) ,  Barrett and Freudenstein (2008) , and 
 Freudenstein and Senyo (2008)  for  Corallorhiza  Gagnebin 
(Orchidaceae) and  Bidartondo and Bruns (2001)  for the 
Monotropoideae (Ericaceae)]. The paucity of phylogenetic 
studies has been attributed to a scarcity of study material 
due to the cryptic and ephemeral nature of their aboveg-
round organs, their occurrence in inaccessible habitats, and 
high substitution rates in their plastid genomes ( Merckx et al. 
2006 ). 


  Hexalectris  Raf. (Orchidaceae) is a New World genus of 
eight fully myco-heterotrophic species, which persist largely 
undetected due to their rarity, inconspicuous and unpre-
dictable flowering patterns, and because they occur in inhos-
pitable habitats, such as desert canyons, cedar thickets, and 
tropical dry forests. Recent collection efforts have, however, 
significantly expanded the known distributions of sev eral 
 Hexalectris  species [ H .  nitida  L. O. Williams ( Engel 1987 ), 
 H .  warnockii  Ames & Correll ( Engel 1987 ;  Salazar-Chavez 
1991 ),  H .  revoluta  Correll ( Coleman 1999 ),  H .  grandiflora  
(A. Rich. & Galeotti) L. O. Williams ( Brown-Marsden and 
Collins 2006 )], which suggests that many  Hexalectris  species 
exist more commonly and widely than previously thought 
( Goldman et al. 2002 ). The genus ranges throughout most 
of the southern U. S. A. and Mexico, with concentrations of 
diversity in the mountainous regions of the southwestern 
U. S. A. and northeastern and western Mexico ( Fig. 1  ). 


 Because the only aboveground structure is the inflores-
cence, most of the morphological variation among  Hexalectris  
species is present in its floral characters. These include 


inflorescence height and color, flower size and color, labellum 
size and shape, and the number and height of raised crests 
(lamellae) atop the midlobe of the labellum. A surprisingly 
high level of floral variation exists within this small genus 
with distinct floral types in  H .  brevicaulis  L. O. Williams, 
 H .  grandiflora , and  H .  warnockii . Floral morphology for the 
remaining taxa is similar but distinct from the latter three 
species prompting  Goldman et al. (2002)  to suggest that 
these species are members of a single species complex com-
prised of  H .  nitida ,  H .  parviflora  L. O. Williams,  H .  revoluta  and 
 H .  spicata  (Walter) Barnhart, with  H. fallax  M. I. Rodríguez 
and R. González later described ( Rodríguez-Covarrubias and 
González-Tamayo 2004 ). Hybridization among taxa of the 
 H .  spicata  complex has been proposed as an explanation of 
morphological intermediacy in floral traits; however, evi-
dence of hybridization has largely been considered insuffi-
cient ( Catling and Engel 1993 ). 


  Hexalectris  is a member of subtribe Bletiinae (Epidendroideae, 
Epidendreae) along with  Basiphyllaea  Schltr. and  Bletia  Ruiz & 
Pav. ( Goldman et al. 2001 ;  van den Berg et al. 2005 ). Phylo-
genetic analyses based on morphology did not support the 
monophyly of subtribe Bletiinae, or  Hexalectris  and  Bletia  ( Sosa 
2007 ). However, phylogenetic analyses of DNA sequences 
of the nuclear ribosomal ITS resulted in a well-supported 
Bletiinae and a monophyletic  Hexalectris  ( Sosa 2007 ). 


 We conducted phylogenetic analyses of six plastid mark-
ers and ITS sequences from collections representing the geo-
graphic range and morphological variation of all species of 
 Hexalectris  with the objectives of i) testing the monophyly and 
circumscription of its species and of the  H .  spicata  species com-
plex, ii) resolving interspecific relationships, iii) investigating 
whether some members of the  H .  spicata  species complex are 
of hybrid origin, and iv) proposing taxonomic changes that 
reflect monophyletic species circumscriptions. 


  Materials and Methods 


  Taxon and Character Sampling—  All known  Hexalectris  species and 
subspecies were sampled from throughout their ranges, for a total of 43 
accessions, to best represent geographic distribution and morphological 
variation (Appendix 1). DNA was extracted from fresh or silica gel-dried, 


      Species Delimitations and Phylogenetic Relationships within the Fully 
Myco-heterotrophic  Hexalectris  (Orchidaceae) 


      Aaron H.   Kennedy   1 ,  2,3       and Linda E.   Watson   1 , 2  


  1 Department of Botany, Miami University, Oxford, Ohio 45056, U. S. A. 
  2 Current Address, Department of Botany, Oklahoma State University, Stillwater, Oklahoma 74078, U. S. A.  


   3 Author for Correspondence ( kennedah@muohio.edu ) 


  Communicating Editor: Alan W. Meerow          


  Abstract—  Phylogenetic analyses were conducted on six plastid markers and ITS from 43 accessions representing all eight currently rec-
ognized  Hexalectris  species with the goals of testing species circumscriptions and determining interspecific relationships. The monophyly of 
 H .  warnockii ,  H .  grandiflora ,  H .  brevicaulis , and  H .  nitida , plus the  H .  spicata  species complex, are strongly supported. The remaining species are 
not monophyletic, prompting the recircumscription of  H .  spicata  s. l. as  H .  spicata  s. s. and   H .  arizonica  ,  H .  revoluta  s. l. as  H .  revoluta  s. s. and 
  H .  colemanii  , and  H. fallax  as a synonym of  H .  parviflora . Four major morphologically distinct lineages exist within the genus:  H .  warnockii , 
 H .  grandiflora ,  H .  brevicaulis , and the  H .  spicata  species complex. Within the latter, only  H .  spicata  s. s. and  H .  nitida  are strongly supported as 
sister species among all trees. The positions of  H .  revoluta  s. s. and  H .  parviflora  remain unresolved due to incongruence in the plastid trees 
when  psbA  is included or excluded, while the positions of  H .  colemanii  and  H .  arizonica  are unclear due to incongruence between plastid and 
ITS topologies. The latter incongruence suggests that either or both species are of hybrid origin or that the ITS topology has been influenced 
by incomplete lineage sorting.  


  Keywords—  hybridization ,  incomplete lineage sorting ,  incongruence ,  ITS ,  phylogenetic species ,  plastid DNA sequences.  







2010] KENNEDY AND WATSON: PHYLOGENY OF HEXALECTRIS 65


field-collected bracts of each accession using the Qiagen DNEasy kit 
(Gaithersburg, Maryland); DNA was extracted from herbarium material 
for accession 500 (Appendix 1). In addition to ITS (ITS1, 5.8S, ITS2), six 
plastid markers were sampled including  trnL  (uaa)  intron ( trnL ),  trnL  (uaa)  – 
 trnF  (gaa)  intergenic spacer ( trnL–F  IGS),  matK ,  psbA ,  atpA , and  accD . The 
ITS region was amplified and sequenced with  Blattner’s (1999)  ITS A and 
B primers, and in some cases, in combination with the internal primers 
ITS–HexF and ITS–HexR ( Table 1     ). The  trnL  and  trnL–F  IGS regions were 
amplified with  Taberlet’s (1991)  c/d and e/f primer combinations, respec-
tively. The remaining plastid regions were amplified with custom designed 
primers based on the plastid genome sequence of  Phalaenopsis aphrodite  
Rchb. f. ( Chang et al. 2006 ; GenBank accession AY916449; Appendix 1). 
All PCR amplifications were conducted using Qiagen’s reagents for stan-
dard PCR in an MJ Research (Waltham, Massachusetts) DNA Engine ther-
mocycler. Thermal cycling conditions were according to  Sun et al. (1994)  
for ITS and  Shaw et al. (2005)  for the plastid markers. All PCR products 
were purified using the Wizard SV Genomic DNA Purification System 
(Promega, Madison, Wisconsin). BigDye v3.1 (Applied Biosystems, Foster 
City, California) sequencing chemistry was used for cycle sequencing 
of all regions except for the  trnL–F  IGS where BigDye v1.1 was used to 
sequence through homopolymeric tracts (i.e. a stretch of As, Ts, Cs, or 
Gs). Resulting fluorescent-labeled fragments were purified with sodium 
acetate-EDTA ethanol precipitation. Sequencing was conducted on either 
an ABI 3130xl or 3730 capillary sequencer in the Miami University Center 
for Bioinformatics and Functional Genomics. 


 The ITS PCR products from two accessions of  H .  revoluta  var.  colemanii  
(162 & 166; Appendix 1) and one each of  H .  spicata  var.  arizonica  (275; 
Appendix 1) and  H. fallax  (80; Appendix 1) were cloned using the TOPO 
TA cloning kit (Invitrogen; Carlsbad, California). Fourteen clones from 
each accession were cultured overnight in LB medium, their plasmids 
purified using the Wizard  Plus  SV Minipreps DNA Purification System 
(Promega), and cycle sequenced with the manufacturer’s supplied M13 
primers. Cloning was conducted to investigate potential hybridization 
because topological incongruence between the ITS and plastid analyses 
suggested that these taxa may have such an evolutionary history, and 
because some ITS electropherograms revealed ambiguous character states 
suggesting the presence of multiple ITS sequences. Evidence of recom-
bination among sequences of the ITS alignment, including cloned and 
uncloned sequences, was tested for with the RDP ( Martin and Rybicki 
2000 ), GENECONV ( Padidam et al. 1999 ), Chimaera ( Posada and Crandall 
2001 ), MaxChi ( Maynard Smith 1992 ), Bootscan ( Martin et al. 2005a ), and 
SiScan ( Gibbs et al. 2000 ) methods in RDP version 3.34 ( Martin et al. 2005b ) 
using the default parameters. 


 Electropherograms were edited in Sequencher 3.1 (Genecodes Inc., 
Ann Arbor, Michigan), aligned with ClustalX ( Thompson et al. 1997 ), 
and adjusted manually in Se-Al v2.0a11 ( Rambaut 2002 ). Sequences were 
submitted to GenBank (accessions FJ427726-FJ427969, FJ457782-FJ457882; 
Appendix 1) and aligned data matrices were submitted to TreeBASE 
(study number S2445). 


   Phylogenetic Analyses—  Congruence among data partitions was 
evaluated using the incongruence length difference test (ILD;  Farris et al. 
1994 ), implemented in PAUP* version 4b10 ( Swofford 2002 ) as the par-
tition homogeneity test. Congruence among individual plastid markers 
was assessed with a combined matrix composed of all plastid markers 
with separate partitions for each plastid marker. Congruence between 
each plastid marker and the entire plastid matrix was assessed by remov-
ing each individual plastid marker in turn, and then running the ILD test, 
testing one plastid marker against the remaining plastid matrix. To reduce 
the influence of missing data on the ILD tests, individuals were excluded 
from the analyses when they were missing a marker in the plastid matrix. 
The ILD test was also used to test for congruence between the plastid and 
ITS matrices. Each ILD was implemented with 1,000 homogeneity rep-
licates. During each replicate, tree space was searched with 100 random 
addition sequences (RAS) saving 10 trees per RAS and ignoring uninfor-
mative characters. 


 Insertions and deletions (indels) were coded using the Python script, 
Gapcode.py ( Ree 2007 ). This script implements the “simple indel coding” 
method of  Simmons and Ochoterena (2000) . Analyses using maximum 
parsimony (MP) and Bayesian inference (BI) were conducted with the ITS 
matrix, a concatenated plastid matrix, and a total evidence (TE) matrix 
containing ITS and the concatenated plastid matrix. Additionally, each 
plastid region was analyzed separately and the combined plastid matrix 
was analyzed after the removal of single plastid markers for all possible 
combinations using MP. Based on these results, a Bayesian analysis was 
also conducted for the plastid and TE matrices excluding  psbA . Taxon 
sampling was identical for each data matrix except for the addition of 
an ITS sequence of  H .  grandiflora  from Nuevo León, Mexico (GenBank 


 Fig. 1.      Geographic distributions of  Hexalectris  species and varieties 
based on herbarium specimens from AMES, AMO, ARIZ, ASU, BRIT, BUT, 
F, IBUG, ILL, IND, KY, MEXU, MICH, MO, MSC, MU, NY, OSU, SRSC, 
SIU, TX, UNM, US, USCH, WIS, XAL. Each point represents a U. S. A. 
county or parish, or Mexican municipio where one or more collections of 
a particular  Hexalectris  taxon has been made. (A)  H .  spicata  var.  arizonica , 
 H .  spicata  var.  spicata ,  H .  revoluta  var.  revoluta . (B)  H .  nitida ,  H .  grandiflora , 
 H .  warnockii . (C)  H .  brevicaulis ,  H .  fallax ,  H .  parviflora .    
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accession DQ864656;  Sosa 2007 ) in the ITS matrix. Individuals sharing 
identical sequences within a particular data matrix were included in anal-
yses only once. 


 Maximum parsimony analyses were conducted in TNT v1.0 ( Goloboff 
et al. 2003 ). Tree searching during plastid and TE analyses was con-
ducted using the “traditional search” method with 10,000 RAS and tree 
bisection reconnection (TBR) swapping, holding 500 trees per replicate. 
Strict consensus trees were calculated in TNT using the “Nelson” option. 
Tree searching was conducted with implicit enumeration (i.e. optimiza-
tion of all possible topologies) for the ITS data matrix. Branch support 
was estimated in TNT with 1,000 jackknife replicates (1,000 RAS per 
replicate, using TBR, and holding 50 trees per RAS), reporting absolute 
frequencies. 


 Bayesian analyses were conducted in MrBayes v3.1.2 ( Huelsenbeck 
and Ronquist 2001 ;  Ronquist and Huelsenbeck 2003 ). Models of DNA 
sequence evolution for each of the seven DNA regions were determined 
individually using the Akaike information criterion (AIC;  Posada and 
Buckley 2004 ) in MrModeltest v2.2 ( Nylander 2004 ). Sequence data were 
analyzed as “DNA” data type, and indel data were analyzed as “restric-
tion” data type. The coding parameter for the restriction data type was set 
to variable. Mixed model analyses were conducted with the entire plastid 
and TE matrices, including and excluding  psbA , where each DNA region 
was modeled according to the results of the AIC. Model parameters in 
mixed model analyses were unlinked. All other parameters were left as 
default. The HKY + I model was selected for ITS. The posterior probabil-
ity (PP) distribution of trees was estimated with two independent runs of 
1 million generations of Markov Chain Monte Carlo (MCMC) simulation, 
sampling trees every 100 generations. To estimate stationarity, the likeli-
hood scores of the trees were sampled during the analysis and plotted 
to locate the stable likelihood plateau. All trees before this plateau were 
discarded as the “burn-in”. The remaining trees from each run were then 
combined and used to build a 50% majority rule consensus tree. 


 We investigated whether incongruence among plastid trees result-
ing from analyses of combined plastid matrices including and excluding 
 psbA  may have been due to homoplasy in  accD  or  psbA . Accordingly, we 
calculated and then graphically plotted uncorrected and model-corrected 
genetic distances for all pairwise ingroup comparisons ( Reed and Sperling 
1999 ;  Megens et al. 2004 ) in PAUP* version 4b10 ( Swofford 2002 ). Also, in 
a maximum likelihood framework, we investigated how robust the posi-
tions of  H .  revoluta  var.  revoluta ,  H .  parviflora , and  H .  fallax  were in each 
of the respective plastid trees (including and excluding  psbA ) by testing 
whether these positions were significantly more likely than the alternative 
positions of these taxa in the other plastid tree. To accomplish this, we con-
ducted Shimodaira and Hasegawa tests (SH;  Shimodaira and Hasegawa 
1999 ) in PAUP* version 4b10 ( Swofford 2002 ) using the respective BI plas-
tid trees, 10,000 replicates, and ignoring indels. Similarly, we investigated 
whether the ITS topology was significantly more likely given the ITS 
matrix than either of the combined plastid trees including or excluding 
 psbA  (and vice versa) by conducting an additional set of SH tests using the 
respective BI topologies. 


    Results 


  Character Sampling—  The ITS matrix was comprised of 
18 unique ingroup sequences with a total aligned length of 
742 positions. The plastid matrices, including and excluding 
 psbA,  were each comprised of 30 ingroup sequences of 3,723 
and 2,884 total aligned base positions ( Table 2     ), respectively. 
The taxon sampling for the TE matrices, including and exlud-
ing  psbA , were identical to the plastid matrices and had total 
aligned lengths of 4,465 and 3,626 positions, respectively. The 


 Table 1.     Primers used for PCR and sequencing in the present study.  


Target Region Primer Name Primer Sequence (5′ – 3′) Length Reference


 trnL  intron Tab c CGAAATCGGTAGACGCTACG 20  Taberlet et al. 1991 
Tab d GGGGATAGAGGGACTTGAAC 20  Taberlet et al. 1991 


 trnL – F  IGS Tab e GGTTCAAGTCCCTCTATCCC 20  Taberlet et al. 1991 
Tab f ATTTGAACTGGTGACACGAG 20  Taberlet et al. 1991 


 psbA psbA–HexF CAGGCCAAGCAGCCAAGAAGAAAT 24 present study
psbA–HexR AGAGAGACGCGAAAGTACAAGCCT 24 present study


 matK matK–HexF TCCCATCCATCTGGAGATCTTGGT 24 present study
matK–HexR ACGAGCCAAAGTTCTAGCACACGA 24 present study


 atpA atpA–HexF TGCCGATCCGACTCTTGAAACAGA 24 present study
atpA–HexR ATAGGACGTGGGCAGCGAGAATTA 24 present study


 accD accD–HexF TGGCACTTGGGAACCTATGGATGA 24 present study
accD–HexR AGGGAAGGAAACCGTGTAGCTGAA 24 present study


ITS ITS A GGAAGGAGAAGTCGTAACAAGG 22 Blattner  1999 
ITS B CTTTTCCTCCGCTTATTGATATG 23 Blattner  1999 
ITS–HexF AGAATCCCGCGAACCATCGAGAAT 24 present study


 ITS–HexR ACAATGAGACGATCACCCGCTCTT 24 present study


 Table 2.     Summary of individual and combined matrix partition characteristics, tree statistics from MP analyses, and models of DNA sequence 
evolution selected by the AIC in MrModeltest v2.2 and used in BI. The number of indels, variable characters, and parsimony informative (PI) characters 
were calculated based on ingroup sequences only. The total number of variable characters and PI characters includes indels. The CI was calculated after 
excluding uninformative characters.  


 
 trnL  trnL – F  IGS  matK  psbA  atpA  accD ITS Plastid


Plastid without 
 psbA TE


TE without 
 psbA 


Number of aligned base positions 502 391 835 839 560 596 742 3,723 2,884 4,465 3,626
Number of indels 7 10 0 21 2 0 14 40 19 54 33
Number of PI indels 5 8 0 16 2 0 8 31 15 39 23
Total number of variable characters 44 43 63 109 27 24 81 310 201 391 282
Total number of PI characters 39 36 56 92 24 23 58 270 178 328 236
% PI characters 7.77 9.21 6.71 10.97 4.29 3.86 7.82 7.25 6.17 7.35 6.51
Number of MPTs 3 1 2 12 1 6 1 8 1 16 4
MPT length 49 49 72 117 30 28 144 349 228 494 373
Consistency Index (CI) 0.8889 0.9737 0.9194 0.9286 0.9615 0.9600 0.8667 0.9195 0.9337 0.8966 0.8982
Retention Index (RI) 0.9679 0.9920 0.9735 0.9622 0.9894 0.9898 0.9465 0.9717 0.9804 0.9649 0.9696
Model of DNA sequence evolution GTR + I GTR GTR + G GTR + G HKY + I GTR HKY + I mixed mixed mixed mixed
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number of indels within the ingroup varied among regions 
from zero in  matK  and  accD  to 21 in  psbA . The length of these 
indels ranged from a single nucleotide position to a 114-bp 
deletion in the  trnL  region of  H .  spicata  var.  spicata . The total 
number of variable and parsimony informative characters 
within the ingroup for each region ranged from 109 (12.99%) 
and 92 (10.97%) in  psbA  to 24 (4.03%) and 23 (3.86%) in  accD , 
respectively. 


 A stretch of approximately 400 nucleotide positions in the 
 trnL  matrix could not be confidently aligned due to complex 
patterns of indels, and was therefore excluded from all phy-
logenetic analyses. A homopolymeric tract of T’s and another 
of A’s of unknown length near the  trnL  (UAA)  3¢ exon were 
excluded from the  trnL–F  IGS alignment. A similar stretch of 
G’s and another of C’s in ITS 1 were excluded from the ITS 
alignment. Difficulty was encountered while sequencing  trnL  
for  H .  parviflora  (500),  trnL–F  IGS for  H .  grandiflora  (sample 
64) and  H .  spicata  var.  arizonica  (samples 377, 398, 403, 413), 
and  psbA  for all  H .  spicata  var.  arizonica  samples and  H .  spi-
cata  var.  spicata  (377 and 275), resulting in missing data for 
these taxa in these regions of the alignment. These individuals 
were not included in MP analysis of individual plastid par-
titions. Missing data accounted for 1.9% of the data cells in 
the ITS matrix, 5.8% of the data cells in the plastid including 
 psbA  matrix, and 4.1% of the data cells in the plastid exclud-
ing  psbA  matrix. 


   Tests of Congruence Among Data Partitions—  Evaluation 
of congruence using the ILD test often involves employ-
ing a threshold  p  value of 0.05. However, simulation stud-
ies by  Cunningham (1997)  found that combining data either 
improved or did not change phylogenetic accuracy when 
 p  > 0.01, and that combining data when  p  < 0.001 provided 
less phylogenetic accuracy. Conservatively, we will interpret 
ILD tests resulting in  p  < 0.05 as evidence of incongruence 
between data partitions. The ILD test among individual plas-
tid partitions and between a combined plastid partition and 
ITS resulted in  p  = 0.593 and  p  = 0.002, respectively, suggest-
ing that plastid partitions are congruent with each other and 
that the combined plastid matrix is not congruent with ITS. 
The individual ILD tests for  trnL ,  matK , and  atpA  vs. the entire 
plastid matrix, with stepwise exclusion of the individual 
markers, all resulted in  p  = 1.000, suggesting strong congru-
ence between these markers and the matrix of remaining plas-
tid markers. Identical tests with  trnL–F  IGS,  accD , and  psbA  
resulted in  p  = 0.631,  p  = 0.181 and  p  = 0.007, respectively, pro-
viding evidence that only  psbA  is incongruent relative to the 
remaining plastid matrix. 


 Differences between nucleotide substitution model-corrected 
and uncorrected genetic distances may be an indicator of nucle-
otide substitution saturation ( Megens et al. 2004 ). Graphical 
plots of these distance measures (not shown) revealed a linear 
relationship and therefore saturation of nucleotide substitu-
tions was not detected. 


 The SH tests employed to evaluate the plastid topologies 
(including and excluding  psbA ) revealed that the likelihood 
score of each tree was not significantly different (  p  < 0.05) 
from the likelihood score of the other tree, regardless of which 
plastid matrix was analyzed. The final set of SH tests revealed 
that, based on the ITS matrix, the ITS tree is a more likely (  p  < 
0.05) topology than either of the plastid trees. Similarly, based 
on each of the plastid matrices, each of the plastid trees is a 
significantly more likely topology than the ITS tree. These 
results support the conclusion that  Hexalectris  plastid and 


ITS sequences have significant incongruence due to different 
phylogenetic histories (i.e. hard incongruence). 


   Phylogenetic Analyses—  For reference, we define JK (jack-
knife) values from 50–74 as weak, 75–84 as moderate, and 
85–100 as strong support for a given clade. We define PP 
values from 0.50–0.80 as weak, 0.81–0.94 as moderate, and 
0.95–1.00 as strong support for a given clade. The MP analy-
sis of the ITS matrix resulted in a single most parsimonious 
tree (MPT) of 144 steps (CI = 0.8667; RI = 0.9465;  Table 2 ). The 
MP and 50% majority rule BI trees ( Fig. 2  ) contain three major 
lineages, with  H. warnockii  strongly supported as sister to all 
remaining  Hexalectris  species. The second clade is weakly 
supported and contains sister clades composed of  H .  grandi-
flora  and  H .  brevicaulis . The third clade is strongly supported 
and comprised of the  H. spicata  complex and contains all 
accessions of  H .  fallax ,  H .  nitida ,  H .  parviflora ,  H .  revoluta , and 
 H .  spicata . Two major clades occur within this latter lineage, 
i) a polytomy with weak JK and strong PP support containing 
 H .  fallax ,  H .  parviflora , and  H .  revoluta  var.  colemanii ; and ii) a 
polytomy with moderate JK and strong PP support contain-
ing all  H .  nitida  and  H .  spicata  accessions. The MP and BI trees 
are identical with the exception that  H .  revoluta  var.  revoluta  
is sister to the  H .  nitida - H .  spicata  clade in the MP tree, but is 
unresolved in the BI tree. 


 The MP analysis of the concatenated plastid matrix includ-
ing  psbA  resulted in eight MPTs of 349 steps (CI = 0.9195; 
RI = 0.9717;  Table 2 ). The strict consensus MP and 50% major-
ity rule BI trees ( Fig. 3  ) contain four major lineages with 
 H .  warnockii  sister to the remainder of the genus, followed by 
 H .  grandiflora , and  H .  brevicaulis  as sister to a clade composed 
of  H .  fallax ,  H .  nitida ,  H .  parviflora ,  H .  revoluta , and  H .  spicata . 
This latter lineage contains three major clades of species that 
comprise the  H. spicata  complex, i) a strongly supported clade 
of  H .  revoluta  var.  colemanii ,  H .  spicata  var.  arizonica , and all 
 H .  spicata  var.  spicata  accessions from Arizona; ii) a clade 
with weak JK and strong PP support that contains all  H .  revo-
luta  var.  revoluta ,  H .  parviflora , and  H .  fallax  accessions; iii) a 
strongly supported clade containing all  H .  nitida  accessions 
and all  H .  spicata  var.  spicata  accessions from east of Arizona. 


 The strict consensus trees resulting from the MP analyses of 
individual plastid markers were each less resolved than the 
combined plastid analyses. Each supported the monophyly 
of the  H .  spicata  complex except for  psbA , which resulted in a 
polytomy containing all putative taxa of the  H .  spicata  com-
plex,  H .  brevicaulis , and  H .  grandiflora . All analyses resulted in 
trees with no conflicting topologies, although the placement 
of  H .  parviflora ,  H .  fallax , and  H .  revoluta  var.  revoluta  are incon-
gruent among the  accD  and entire plastid trees. These taxa 
are placed in a weakly supported polytomy with  H .  revoluta  
var.  colemanii  and  H .  spicata  var.  arizonica , and  H .  spicata  var. 
 spicata  from Arizona in the  accD  tree, and an even more weakly 
supported clade containing  H .  nitida  and  H .  spicata  var.  spicata  
from east of Arizona in the entire plastid analysis. 


 The stepwise removal and replacement of individual plas-
tid markers resulted in congruent strict consensus trees with 
the exception of the analysis that excluded  psbA  ( Fig. 4  ). This 
analysis resulted in a single MPT of 228 steps ( Table 2 ) that 
differed topologically from the plastid tree including  psbA  
with regards to the positions of  H .  parviflora ,  H .  fallax , and  H . 
 revoluta  var.  revoluta . These taxa are weakly supported by JK 
and moderately supported by PP as members of a clade with 
 H .  revoluta  var.  colemanii ,  H .  spicata  var.  arizonica , and  H .  spicata  
var.  spicata  from Arizona in the plastid tree excluding  psbA  
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but with a clade containing  H .  nitida  and  H .  spicata  var.  spicata  
from east of Arizona in the plastid tree including  psbA . 


 The MP analysis of the plastid partition excluding  accD  
resulted in a strict consensus tree that was identical to that 
of the plastid tree including  psbA , except that it had higher 
support for the position of the  H .  revoluta  var.  revoluta-H. parv-
iflora-H. fallax  clade. This increased support is explained by 
the removal of the  accD  characters, which support the posi-
tion of these taxa in the plastid trees excluding  psbA  and 
therefore conflict with  psbA . An additional MP analysis of 
the plastid partition excluding both  psbA  and  accD  resulted 
in a single MPT that was identical to the tree in the combined 
plastid analysis but without resolution for the position of the 
 H .  revoluta  var.  revoluta  clade or the  H .  parviflora-H .  fallax  clade 
(not shown). 


 The analyses of the TE matrices, including and exclud-
ing  psbA , resulted in strict consensus MP and 50% majority 
rule BI trees (not shown) that are topologically identical to 
the plastid including  psbA  and plastid excluding  psbA  trees, 
respectively. Support for clades in the TE trees are either iden-
tical or nearly identical (i.e. plus or minus 5 JK points and/or 
0.02 PP) to comparable plastid trees (i.e. including or exclud-
ing  psbA ). The only exceptions to this are support for the 
 H .  spicata  species complex and for this complex plus  H .  brev-
icaulis , where support for these clades is strong in plastid 
trees but moderate in TE trees. Moderation in support is con-
tributed to conflicting phylogenetic signal in the ITS matrix, 
which weakly supports  H .  brevicaulis  as sister to  H .  grandiflora  
( Fig. 2 ). Overall topological congruence between the TE and 
combined plastid trees is contributed to the overwhelming 
number of informative characters in the plastid matrices rela-
tive to the ITS matrix. Therefore, because the plastid data are 


disproportionately informative and all other analyses strongly 
suggest incongruent evolutionary histories, we will from this 
point only consider separate ITS and plastid phylogenies. 


   ITS Cloning—  Sequencing of cloned ITS PCR products 
detected 14 unique sequences in  H .  revoluta  var.  colemanii  
sample 166 and 11 in sample 162, and 10 each in  H .  fallax  and 
 H .  spicata  var.  arizonica . Sequence variation among clones 
from single accessions was similar except for  H .  revoluta  var. 
 colemanii  sample 166, which contained nearly three times the 
number of variable positions than clones from each of the other 
accessions. This high level of sequence variation was largely 
due to a single clone (166 clone 4), which was responsible for 
65% of the substitutions within this accession’s clones. When 
166 clone 4 is excluded, the variation within this accession is 
comparable to that found within the other accessions. 


 Aligning cloned with uncloned sequences resulted primar-
ily in introducing autapomorphic nucleotide substitutions 
into the ITS matrix. Most exceptions were a few substitu-
tions unique within an individual’s pool of clones but which 
were shared with a sequence or group of sequences from 
other accessions. No pattern was detected among these sub-
stitutions, suggesting that they are parallel or PCR artifact. 
Uniquely, the clones of each  H .  revoluta  var.  colemanii  acces-
sion contained variable positions where each of two char-
acter states was present within more than one clone (i.e. 
synapomorphic at this level). Accession 166 contained 10 such 
positions and accession 162 contained one. None of the syna-
pomorphies within sample 166 were due to variation within 
166 clone 4. In three of these positions, one of the two charac-
ter states was present in all  H .  spicata  var.  arizonica  clones and 
the other was present in all  H .  fallax  clones. In each of these 
additive positions, the character state shared with  H .  spicata  


 Fig. 2.      Single most parsimonious phylogram and 50% majority rule Bayesian inference tree resulting from analyses of ITS. The scale bar is a reference 
for number of changes along branches in the MP tree. Support values are above the branches (parsimony jackknife/posterior probability). An asterisk (*) 
in place of a support value indicates that clade was not recovered in that particular analysis. Two asterisks (**) in place of a support value indicate that 
support for that clade was less than 50% in that particular analysis. Accession numbers for terminals represented by a single accession are in parentheses 
after each taxon name. A terminal taxon name with a superscript identifies a group of accessions of identical sequence. Appendix 1 details the composi-
tions of these groups and provides species identification, collector code, GenBank accession numbers, and collection location for each accession.    
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var.  arizonica  was also found widely among other taxa in the 
alignment, whereas the other character state was only other-
wise found in  H .  parviflora . However, evidence of recombina-
tion was not detected ( p  > 0.05) in the ITS matrix by any of the 
six methods implemented in RDP. 


    Discussion 


 Phylogenetic analyses of subtribe Bletiinae by  Sosa (2007)  
supported the monophyly of  Hexalectris  and supplemented 
the findings of  Goldman et al. (2001)  and  van den Berg et al. 
(2005) . However additional systematic studies in  Hexalectris  
have been limited to a synopsis of species from the U. S. A. 
( Catling 2004 ) and to treatments in regional floras (e.g.  Correll 
and Johnston 1979 ;  McVaugh 1985 ), including the  Flora of 
North America  where  Goldman et al. (2002)  surveyed the mor-
phological diversity among  Hexalectris  species and concluded 
that  H .  nitida ,  H .  parviflora ,  H .  revoluta , and  H .  spicata  likely 
form a species complex with some members of each spe-
cies having closely related sister species within the complex. 
However, no systematic study to date has been comprehen-
sive in nature and focused solely on  Hexalectris  in its entirety. 


  Circumscription of Hexalectris Species and the H.  spicata 
Complex—  The ITS ( Fig. 2 ) and plastid ( Figs. 3–4 ) trees 
strongly support the monophyly of three species ( H. war-
nockii, H. brevicaulis, H. grandiflora ) and the  H. spicata  com-
plex (sensu  Goldman et al. 2002 ) comprised of the remaining 
species. These four lineages are supported by morphological 


variation found predominantly among floral traits. The most 
visible differences are in the coloring of the sepals and lateral 
petals which are solid dark purple in  H .  warnockii , solid bright 
pink in  H .  grandiflora , solid brick red in  H .  brevicaulis , but dull-
 yellow to magenta with five to seven conspicuous parallel lines 
that are brick red to magenta in the  H .  spicata  species complex. 
The majority of the remaining floral diversity among these 
lineages is in the three-lobed labelum (i.e. modified medial 
petal), which is variable in size, including the relative sizes of 
the mid and lateral lobes, shape, color, margin, and lamellae 
(i.e. raised crests). The lamellae are variable in number, shape, 
color, and branching pattern. The lamellae of  H .  warnockii  are 
keeled and are uniquely scalloped, undulate, and tipped with 
bright yellow ( Catling 2004 ). The lamellae of  H .  grandiflora  
and  H .  brevicaulis  are much less showy and uniquely rounded 
except for the lateral lamellae of  H .  grandiflora  ( Catling 2004 ), 
which are keeled but uniquely thickened and stout. Also, 
the pattern of lamellae on the lip of  H .  brevicaulis  is notable 
because it uniquely lacks a central raised crest. The lamel-
lae of the  H .  spicata  species complex are magenta colored and 
most prominent in the midlobe, and branch into the lateral 
lobes. Members of all clades of the  H .  spicata  complex also 
have a central raised crest that is white along its central length 
in the midlobe, with the exception of the clade containing 
 H .  parviflora  and  H .  fallax , which have lamellae that are 
magenta along their entire lengths. 


 A low number of synapomorphies generally characterizes 
clades within the  H .  spicata  species complex of the ITS trees. 


 Fig. 3.      Strict consensus of eight most parsimonious trees and 50% majority rule Bayesian inference tree resulting from analyses of the combined plas-
tid matrix including  psbA . Support values are shown above the branches (parsimony jackknife/posterior probability). An asterisk (*) in place of a support 
value indicates that clade was not recovered in that particular analysis. Accession numbers for terminals represented by a single accession are in paren-
theses after each taxon name. A terminal taxon name with a superscript identifies a group of accessions of identical sequence. Appendix 1 details the com-
positions of these groups and provides species identification, collector code, GenBank accession numbers, and collection location for each accession.    
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 Hexalectris nitida  is strongly supported as monophyletic, but 
only in the plastid trees ( Figs. 3–4 ). The presence of ambig-
uous character states among the ITS sequences of  H .  nitida  
accessions further contributes to a lack of resolution for this 
species. The ITS sequences of all  H. nitida  accessions are iden-
tical except for a single uninformative (autapomorphic) sub-
stitution in accession 270 and several ambiguous nucleotide 
positions. Although we did not clone the ITS of  H .  nitida , 
these ambiguous character states are probably due to the 
presence of multiple ITS sequences. Morphological synapo-
morphies for  H .  nitida  include flowers that are much smaller 
than those of any other  Hexalectris  species, with a uniquely 
spatulate midlobe of the labellum and an entire margin (i.e. 
not  crenulate-crenate as all other species) with lamellae that 
are parallel and nonbranching. Individuals of this species 
either have chasmogamous flowers with a well-developed 
rostellum or cleistogamous flowers with a highly reduced or 
absent rostellum, suggesting that some members are insect 
pollinated and others are self-pollinating. 


 Monophyly of the remaining species of the  H. spicata  com-
plex,  H .  spicata ,  H .  revoluta ,  H .  fallax , and  H .  parviflora , is not 
supported.  Hexalectris spicata  is a widespread species, and the 
plastid data ( Figs. 3–4 ) strongly support two distinct clades, 
which do not correspond to the two  H. spicata  varieties as 
presently defined. All  H .  spicata  var.  arizonica  and all  H .  spi-
cata  var.  spicata  accessions from Arizona form one of these 
clades (the western- H .  spicata  clade), while the  H. spicata  var. 


 spicata  accessions from the eastern U. S. A. form the second 
(eastern- H .  spicata  clade). Accessions of  H .  spicata  var.  spicata  
from Arizona appear morphologically similar to accessions of 
this taxon from throughout the remaining portion of its distri-
bution. Plants of  H. spicata  var.  arizonica  were segregated from 
 H .  spicata  as a presumably self-pollinating form based on the 
absence of a rostellum ( Catling and Engel 1993 ). These two 
varieties overlap in range from throughout most of Texas and 
west throughout southern Arizona ( Fig. 1 ). Distinguishing 
these varieties in Texas is straightforward. Individuals of 
variety  arizonica  have relatively small, self-pollinating, cleis-
togamous flowers that completely lack a rostellum and com-
monly grow to above 60 cm (up to 1 m, the tallest in the 
genus), whereas individuals of variety  spicata  have relatively 
large, out-crossing, chasmogamous flowers with a well-
developed rostellum and often do not grow taller than 60 cm. 
Distinguishing these varieties in Arizona, however, is difficult 
because variety  arizonica  is morphologically variable in its 
western extreme ( Coleman 2002 ). For example, some plants 
of variety  arizonica  from Arizona are fairly short and have 
relatively large, open flowers in contrast to the typical tall, 
cleistogamous form ( Coleman 2002 ). During our fieldwork 
in Arizona, we observed plants typical of both varieties and 
several populations of atypical plants. Flowers of the atypi-
cal plants ranged from relatively large and open to relatively 
small and completely closed, and their rostellar flaps ranged 
from well developed to completely absent. This breadth of 


 Fig. 4.      Single most parsimonious phylogram and 50% majority rule Bayesian inference tree resulting from analyses of the combined plastid matrix 
excluding  psbA . The scale bar is a reference for number of changes along branches in the MP tree. Support values are shown above the branches (parsi-
mony jackknife/posterior probability). Accession numbers for terminals represented by a single accession are in parentheses after each taxon name. A 
terminal taxon name with a superscript identifies a group of accessions of identical sequence. Appendix 1 details the compositions of these groups and 
provides species identification, collector code, GenBank accession numbers, and collection location for each accession.    
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floral variation was included in our sampling for these analy-
ses. Our plastid ( Figs. 3–4 ) and ITS ( Fig. 2 ) tree topologies con-
firm that two taxa are present within  H .  spicata ; these roughly 
correspond to the circumscription of its varieties except that 
variety  arizonica  was poorly circumscribed based on the 
absence of a rostellar flap. Also, the western- H .  spicata  clade is 
morphologically more variable in terms of adaptations to self-
pollination (i.e. small flowers, cleistogamy, and loss of rostel-
lum) and is unlikely an obligate selfer. In summary, our broad 
sampling of  H .  spicata  suggests that the western- H .  spicata  
clade is a distinct lineage from the eastern- H .  spicata  clade. The 
western- H .  spicata  clade is distributed throughout western and 
southern Arizona (and probably also southern New Mexico, 
which was not sampled in this study) and Texas, whereas 
the eastern- H .  spicata  clade ranges throughout eastern North 
America south of ~39° longitude and north of ~28° longitude 
(i.e. between ca. southern Ohio and central Florida) and west 
into eastern Kansas, Oklahoma, and throughout Texas. 


 The compositions of the two  H .  revoluta  clades in the plas-
tid trees support the circumscriptions of each variety yet their 
relative positions do not support the current circumscription 
of this species. However, the position of variety  colemanii  is 
not as strongly supported in the ITS tree where accessions 
are placed in a polytomy comprised also of  H .  parviflora  and 
 H .  fallax.  Lack of resolution here is likely due to a deficiency of 
synapomorphies (symptomatic of a general lack of ITS varia-
tion) rather than because the morphologically distinct variety 
 colemanii  is one and the same with  H .  parviflora  and  H .  fallax . 
Finally, the two varieties of  H .  revoluta  have entirely nonover-
lapping distributions ( Fig. 1 ) and distinct floral morphologies. 
These morphologies differ in a number of discrete characters 
including inflorescence height, flower size, shape of the label-
lum’s midlobe, and length of the midlobe relative to the lat-
eral lobes ( Catling 2004 ). 


  Hexalectris parviflora  and  H .  fallax  are intermixed in the same 
clade in all molecular tree topologies. These species are simi-
lar morphologically, distinguishable only by minor details of 
the lamellae ( Rodríguez-Covarrubias and González-Tamayo 
2004 ). In addition, the distribution of  H. fallax  in western 
Mexico is entirely within the geographic range of  H .  parvi-
flora  ( Fig. 1 ). The accessions of  H .  parviflora  and  H .  fallax  used 
in this study were collected from the holotype (accession 85; 
Appendix 1) and a paratype (accession 80; Appendix 1) local-
ity of  H .  fallax,  and from the Rio Mayo region of Chihuahua 
(accession 500; Appendix 1) near the holotype locality of 
 H .  parviflora . The labellum of accession 80 had characteristics 
that resembled the holotype (  J. L. Villalpando s. n. ; IBUG!) and 
description of  H .  fallax . However, the other two collections 
resembled the holotype of  H .  parviflora  from Sonora ( H. S. 
Gentry 3670 ; AMES!) and the paratype from Jalisco ( O. Nagel 
and J. Navaro 5571 ; AMES!). The ITS sequences were identical 
for  H .  parviflora  (500) and  H .  fallax  (80), although ITS varia-
tion was not sufficient to distinguish  H .  parviflora  and  H .  fallax  
from the morphologically distinctive  H .  revoluta  var.  colemanii . 
However, the plastid trees all provide strong support (with 
exception of moderate support in the MP excluding  psbA  tree) 
for a clade of intermixed  H .  parviflora  and  H .  fallax  accessions 
suggesting that neither of these species is monophyletic as 
currently circumscribed and that  H .  fallax  should be recog-
nized as a synonym of  H .  parviflora  ( Figs. 3–4 ). 


   Interspecific Relationships—  Both the plastid and ITS 
trees provide strong support for  H .  warnockii  as sister to the 
remaining  Hexalectris  species but conflict in terms of the sister 


group relationship between  H .  brevicaulis  and  H .  grandiflora , a 
relationship that is weakly supported in the ITS trees. A pos-
sible morphological synapomorphy uniting these two species 
is a thickened and rounded (not keeled) lamella. However 
the lamellae of these species also differ. Although the lat-
eral lamellae of  H .  grandiflora  are thickened, they are keeled 
instead of rounded, and the lamellae of  H .  brevicaulis  lack a 
central raised crest, which is present in all other  Hexalectris  
species. The plastid trees provide strong support for a sister 
relationship between  H .  brevicaulis  and the  H .  spicata  species 
complex, however, we are unable to identify any morpho-
logical synapomorphies supporting this relationship. In fact, 
regardless of which tree topology is considered, morphologi-
cal synapomorphies are lacking for most sister relationships, 
despite the presence of distinct autapomorphies in the floral 
morphologies of most terminal clades. 


 Within the  H. spicata  complex, there are no sister rela-
tionships that are supported, even weakly, among all trees. 
However, the sister relationship between  H .  revoluta  var.  cole-
manii  and the western- H .  spicata  clade and between  H .  nitida  
and the eastern- H .  spicata  clade are strongly supported in 
all plastid analyses. These relationships were unanticipated 
because morphological synapomorphies are absent for each 
clade.  Catling and Engel (1993)  suggested that  H .  nitida  was 
derived from  H .  revoluta , however their distant placements 
in the molecular topologies do not support a sister relation-
ship. The distribution of floral characters in the context of 
the plastid and ITS trees indicates that many are homopla-
sious. For example, revolute sepals and lateral petals appear 
to have evolved independently, as did cleistogamy and rostel-
lum loss for the selfing forms in the  H .  nitida  and western- H . 
 spicata  clades. The presence of cleistogamous flowers in two 
separate lineages within the  H. spicata  complex suggests that 
they provide a fitness advantage to these species ( Culley and 
Klooster 2007 ). Possible advantages include energy savings, 
associated with the production of relatively small flowers, 
that may be used for seed production ( Waller 1984 ) and/or 
reproductive guarantees when pollinators are infrequent or 
absent ( Mitchell-Olds and Waller 1985 ), as may be the case 
in  Hexalectris  species where pollinators remain unknown 
( Goldman 2005 ). 


 Incongruent interspecific relationships among the plastid 
trees (including and excluding  psbA ) are restricted to within 
the  H. spicata  complex, where the positions of  H. revoluta  
var.  revoluta  and the  H. parviflora-fallax  clade are uncertain 
( Figs. 3–4 ). These clades are members of a polytomy with the 
 H .  revoluta  var.  colemanii -western- H .  spicata  clade in the plastid 
trees when  psbA  is excluded, but united in a clade that is sis-
ter to the  H. nitida -eastern- H .  spicata  clade in the plastid trees 
when  psbA  is included. Mapping molecular synapomorphies 
(not shown) onto any plastid MPT including  psbA  reveals that 
only  psbA  characters support the position and composition of 
the clade containing  H .  revoluta  var.  revoluta, H .  parviflora , and 
 H .  fallax . Similarly, mapping molecular synapomorphies onto 
any plastid MPT excluding  psbA  reveals that only one  accD  
character supports these taxa as members of the clade also 
containing the  H .  revoluta  var.  colemanii -western- H .  spicata  
clade. Our analyses reveal that the phylogenetic signal pro-
vided by  psbA  and  accD  are incongruent with respect to the 
accessions of  H .  revoluta  var.  revoluta ,  H .  parviflora,  and  H .  fal-
lax ; and the remaining plastid partitions, either alone or com-
bined, do not provide character support sufficient to resolve 
the placement of these taxa within the  H .  spicata  complex. 
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 Nucleotide substitution tests of  psbA  and  accD  suggest 
that saturation is unlikely in these markers, and therefore 
an unlikely explanation for the topological incongruence 
between the plastid trees including and excluding  psbA . The 
SH tests support the low JK values and PP for the positions of 
the  H .  revoluta  var.  revoluta  and  H .  parviflora-H .  fallax  clades and 
reveal that either position is an equally likely explanation of 
the phylogenetic history within  Hexalectris . Additional poten-
tial explanations for the incongruence between  psbA  and the 
other plastid markers include several evolutionary scenarios 
that have been documented in other plastid genomes includ-
ing recombination ( Vijverberg et al. 1999 ;  Marshall et al. 2001 ; 
 Ansell et al. 2007 ), heteroplasmy ( Birky et al. 1989 ;  Birky 2001 ; 
 Wolfe and Randle 2004 ;  Frey et al. 2005 ), gene duplication 
( Hipkins et al. 1995 ;  Vijverberg et al. 1999 ;  Lee et al. 2007 ;  Pirie 
et al. 2007 ), and parology undetected by PCR. We currently 
have no direct evidence of any such scenario, consequently  
we are unable to provide a strongly supported, plastid based, 
hypothesis for the phylogenetic positions of  H .  revoluta  var. 
 revoluta ,  H .  parviflora , and  H .  fallax . 


   Potential Hybridization in Hexalectris—  Well-supported 
incongruence between the ITS and plastid trees is restricted 
to the positions of the western- H .  spicata  clade and the  H .  revo-
luta  var.  colemanii  clade within the  H .  spicata  species complex. 
The combined plastid trees strongly support these as sister, 
whereas the ITS tree moderately supports the western- H .  spi-
cata  clade in a polytomy containing  H .  nitida  and the eastern-
 H .  spicata  clade, and  H .  revoluta  var.  colemanii  as a member of a 
polytomy with  H .  parviflora . The results from the ILD and SH 
tests between the plastid and ITS matrices confirm these topo-
logical incongruences and are interpreted to mean that the ITS 
and plastid regions have different evolutionary histories. 


 Different phylogenetic histories for the ITS and plastid 
markers may result from incomplete lineage sorting, hybrid-
ization and introgression, horizontal gene transfer, or poor 
homology assessment ( Doyle 1992 ;  Sang and Zhong 2000 ). 
Incomplete lineage sorting (ILS) among ancestral rDNA poly-
morphisms may be an appropriate explanation for the incon-
gruence observed in  Hexalectris . This stochastic phenomenon 
is especially confounding when estimating species trees with 
genes from lineages that have diverged rapidly (i.e. few gen-
erations between speciation events) and which have large 
effective population sizes ( Maddison 1997 ;  Maddison and 
Knowles 2006 ). While we do not know the age of  Hexalectris  
or historical effective population sizes, the derived position 
of the  H .  spicata  complex in all phylogenetic trees indicates 
that it is a relatively recent lineage. Recent and rapid diver-
gence is also indicated by low levels of ITS sequence diver-
gence among species of the  H .  spicata  complex ( Brower 1994 ). 
If ILS is responsible for this incongruence, it is more likely 
that it has affected ITS than the plastid markers due to the 
smaller effective population size of plastid genes ( Birky et al. 
1989 ) resulting in a higher rate of fixation and extinction of 
ancestral polymorphisms in plastid vs. nuclear genes ( Avise 
2000 ). Therefore the plastid tree should be favored if ILS has 
affected the ITS tree. 


 Natural hybridization may also be a favorable explanation 
for the incongruence and although rare is a documented phe-
nomenon in the Orchidaceae, especially in terrestrial species 
( Bateman and Hollingsworth 2004 ;  Pillon et al. 2007 ). When 
hybrid and parental taxa are phylogenetically analyzed in 
a single data set, a hybrid taxon may occupy a position in 
a resulting nuclear gene tree close to either the maternal or 


paternal taxon and a position in the plastid tree close to the 
maternal taxon ( Wendel and Doyle 1998 ;  Sang and Zhong 
2000 ). This pattern has been observed in phylogenetic stud-
ies of plants and often hybridization has been invoked as the 
preferred explanation ( Kellogg et al. 1996 ;  Pan et al. 2007 ;  Yi 
et al. 2008 ). If hybridization is the single cause of these well-
supported incongruences in  Hexalectris,  then the ITS and 
plastid tree including  psbA  suggest a complicated pattern 
of hybridization, which includes at least two hybridization 
events: i)  H .  revoluta  var.  colemanii  resulting from hybridiza-
tion between a member of the  H .  parviflora-H. fallax  lineage 
(paternal) and the western- H .  spicata  lineage (maternal), and 
ii) the western- H .  spicata  clade resulting from hybridization 
between the  H .  nitida -eastern- H .  spicata  lineage (paternal) and 
the  H .  revoluta  var.  colemanii  (maternal) lineage. This series of 
hybridizations seems unlikely considering that each putative 
hybrid is involved as the maternal parent taxon of the other 
putative hybrid. Two possible explanations for this pattern 
are that i) an unsampled  Hexalectris  species (extinct or extant) 
is the maternal parent of both  H .  revoluta  var.  colemanii  and the 
western- H .  spicata  clade, which could explain the possession 
of similar plastid sequences in these taxa, or ii) the plastid 
tree excluding  psbA  is a more accurate hypothesis of spe-
cies relationships, and the incongruence between the topolo-
gies of the plastid tree (excluding  psbA ) and the ITS tree may 
be explained by a single hybridization event between the 
 H .  nitida  and eastern- H .  spicata  lineage (paternal) and some 
member of the  H .  revoluta  var.  colemanii  (maternal) lineage, 
resulting in the western- H .  spicata  clade. This single event is 
sufficient to explain the incongruence between the ITS and 
plastid trees (excluding  psbA ) since the expected placement 
of variety  colemanii  in the plastid phylogeny would be among 
members of the  H .  parviflora  clade. The lack of support for 
the position of  H .  revoluta  var.  revoluta  in all of the molecular 
trees prevents speculation regarding the involvement of this 
taxon in the potential hybridization history within this spe-
cies complex. 


 Our finding that all three cloned  Hexalectris  species con-
tained several different ITS copies was not surprising con-
sidering the nrITS (18S-26S rDNA) region exists in arrays 
of hundreds to thousands of copies on one or more chromo-
somes that, theoretically, maintain identical, or nearly identi-
cal, sequences through the molecular evolutionary processes 
of concerted evolution ( Álvarez and Wendel 2003 ). In real-
ity, many plant nuclear genomes, including orchids ( Devos 
et al. 2006 ,  Devey et al. 2008 ), contain many different rDNA 
sequences ( Buckler et al. 1997 ), which exist due to a reticulate 
organismal evolutionary history or because the mutation rate 
within ITS copies is faster than the mechanisms of concerted 
evolution ( Álvarez and Wendel 2003 ). 


 Hybridization followed by concerted evolution may result 
in a number of nuclear rDNA sequence patterns within a 
hybrid. These may include the maintenance of a single ITS 
sequence (either a solitary recombined sequence or a single 
parental species sequence), the retention of both parental ITS 
sequences without recombination, or the presence of mul-
tiple recombined ITS sequences ( Álvarez and Wendel 2003 ). 
For example,  Devos et al. (2006)  found two ITS sequences 
in a recent  Dactylorhiza  Neck. ex Nevski (Orchidaceae) 
hybrid, each of which was identical to the consensus ITS 
sequences of the putative parents, and several chimeric ITS 
sequences within other putative  Dactylorhiza  hybrids. Also, 
 Barkman and Simpson (2002)  found that the putative hybrid 
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 Dendrochilum acuiferum  Carr. (Orchidaceae) contained clones 
with ITS 1 sequences identical to one putative parent and ITS 
2 sequences nearly identical to the other putative parent. 


 Multiple character states for some nucleotide positions were 
detected in our direct sequencing of ITS PCR products and 
were coded as ambiguous. Our cloning results revealed that 
the ambiguous character states were due to the presence of 
multiple ITS copies within accessions. Clones from the same 
accession were highly similar, but when they differed it was 
almost exclusively by unique (autapomorphic) substitutions. 
Thus it is unlikely that our homology assumptions affected 
the resulting phylogenies. When all clones were put into the 
entire ITS matrix, 11 characters from these cloned sequences 
were found to share their character state with another taxon 
in the alignment (i.e. synapomorphic at this level). Except 
for three characters, no pattern was detected for these syn-
apomorphies to suggest relatedness between any  Hexalectris  
taxon, indicating that these character states are phylogenetic 
noise. In each of the three exceptions, one character state was 
shared between some  H .  revoluta  var.  colemanii  clones and all 
 H .  fallax  accessions, while the other character state was shared 
between the other  H .  revoluta  var.  colemanii  clones and all other 
 Hexalectris  species. These additive character states may be 
regarded as potential evidence of recombination and hybrid 
origin of  H .  revoluta  var.  colemanii  because the pattern of their 
presence in the ITS matrix is congruent with our phylogenetic 
results, which suggest that  H .  revoluta  var.  colemanii  may have 
been derived from a paternal member of the  H .  parviflora - H . 
 fallax  lineage and a maternal member of the western- H .  spicata  
clade. However, all six recombination detection methods that 
were implemented in RDP failed to detect recombination. This 
suggests that these additive characters are only phylogenetic 
noise and if  H .  revoluta  var.  colemanii  was derived via hybrid-
ization it either only inherited nonrecombined ITS sequences 
from its paternal parent or inherited some recombined 
sequences but only nonrecombined copies remain. Additional 
cloning aimed at investigating the putative hybrid origin of the 
western- H .  spicata  clade did not include  H .  nitida  and a mem-
ber of the eastern- H .  spicata  clade because the ITS clones of 
 H .  spicata  var.  arizonica  (275) showed little variation, and when 
in the context of all ITS sequences (cloned and direct sequences) 
showed no significant evidence that  H .  revoluta  var.  colemanii  is 
the maternal parent of the western- H .  spicata  clade. 


 Hybridization between either  H .  parviflora  or  H .  fallax  and 
the western- H .  spicata  clade is plausible considering that 
these taxa currently have nearly parapatric distributions in 
the Sierra Madre Occidental of the northern portion of the 
Mexican State of Sonora and southern Arizona, and it would 
not be surprising to find with additional field work that 
these taxa are sympatric in this region. Additionally, mem-
bers of the western- H .  spicata  clade and  H .  revoluta  var.  cole-
manii  grow together in mixed populations in these mountains 
of southern Arizona. Hybridization between  H .  nitida  or the 
eastern- H .  spicata  clade and  H .  revoluta  var.  colemanii  is less 
likely considering  H .  revoluta  var.  colemanii  is endemic to 
southern Arizona while  H .  nitida  only extends as far west as 
southeastern New Mexico, except for a single disjunction in 
southern Baja California ( H. S. Gentry 4409 ; ARIZ!), and mem-
bers of the eastern- H .  spicata  clade do not occur west of Texas. 
These distributions make for unlikely unions, but consider-
ing the number of large disjunctions that have been identi-
fied within  Hexalectris  species ( Engel 1987 ;  Salazar-Chavez 
1991 ;  Coleman 1999 ;  Brown-Marsden and Collins 2006 ), long-


distance dispersal and currently undetected or historical sym-
patric distributions cannot be eliminated. 


   Species Concept and Species Delimitations—  Previous 
authors of  Hexalectris  taxonomy did not explicitly state a 
species concept when naming new species, although their 
descriptions imply that unique suites of morphological char-
acters were employed. We aim to identify the least inclusive 
clades of  Hexalectris  which are morphologically distinct rela-
tive to their sister clade, and to recognize each at the rank of 
species. Accordingly, we have elected to employ the phyloge-
netic species concept (PSC) of  Mishler and Theriot (2000)  to 
define  Hexalectris  species. This version of the PSC provides 
1) a clear definition of what a species is: “the least inclusive 
taxon (clade) recognized in a formal phylogenetic classifica-
tion”, and 2) the practical and scientific approach to recog-
nizing species: “because of the amount of support for their 
monophyly and/or because of their importance in biological 
processes operating on the lineage in question”. 


 Based on these criteria, our molecular phylogenetic trees, 
concordant with the morphology of floral characters, provide 
strong evidence that  H .  warnockii ,  H .  grandiflora ,  H .  brevicaulis , 
and  H .  nitida  are well-circumscribed species, and that each of 
the remaining species,  H .  parviflora ,  H .  fallax ,  H .  revoluta , and 
 H .  spicata,  require taxonomic changes. 


 The ITS sequences of  H .  parviflora  (500) and  H .  fallax  (80) 
are identical, and although ITS variation is not sufficiently 
high to separate  H .  parviflora  and  H .  fallax  from the morpho-
logically distinctive  H .  revoluta  var.  colemanii , all plastid trees 
(including and excluding  psbA ) resolve either a moderately or 
strongly-supported clade composed of intermixed  H .  parvi-
flora  and  H .  fallax  accessions and a separate  H .  revoluta  var. 
 colemanii  clade. We consider these results as strong evidence 
that  H .  parviflora  and  H .  fallax  are one and the same species, 
and therefore, based on taxonomic (nomenclatural) priority, 
recognize  H .  fallax  as a synonym of  H .  parviflora.  


 The incongruent positions of the western- H .  spicata  clade 
and  H .  revoluta  var.  colemanii  in the ITS and plastid trees sug-
gests that either these clades may be of hybrid origin or that the 
ITS or plastid trees do not reflect true species relationships due 
to ILS. If this incongruence is the result of ILS, then the plastid 
topologies should be preferred and each clade should be rec-
ognized at the species rank because each is strongly- supported 
as monophyletic, by at least PP, and is morphologically distinc-
tive relative to its sister clade. Even if these clades are in fact of 
hybrid origin, their monophyly remains supported. The PSC 
of Mishler and Theriot defines monophyly as “all and only the 
descendants of a common ancestor existing in any one slice in 
time” and a common ancestor is viewed as “not an ancestral 
species but rather a less inclusive entity such as an organism, 
kin group, or population…”. Therefore, if the western- H .  spi-
cata  and  H .  revoluta  var.  colemanii  clades are of hybrid origin, 
our evidence suggests that their members are descended from 
a common, ancestral hybrid species. Also in this scenario, 
hybridization is recognized as an “important biological pro-
cess” operating within  Hexalectris , and the western- H .  spicata  
and  H .  revoluta  var.  colemanii  clades are clearly implicated in 
this process because each is the most likely maternal parent of 
the other through bidirectional hybridization. 


 The  H .  revoluta  var.  revoluta  clade can be distinguished 
from  H .  parviflora  based on several characters including the 
 presence of revolute vs. spreading sepals and lateral petals, 
relatively long lateral lobes of the labellum, a relatively nar-
row midlobe of the labellum, and a white band along the 
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central raised crest in the midlobe of the labellum. The  H. rev-
oluta  var.  colemanii  clade can be distinguished from the west-
ern- H .  spicata  clade by several characters including a shorter 
inflorescence that is cream to white in color vs. creamy dull 
purple to purple brown; larger flowers (longer perianth parts, 
wider sepals, longer column) that have a white to magenta 
background color vs. yellow to yellow brown; chasmogamous 
flowers with revolute sepals and lateral petals that always 
possess a well developed rostellum vs. cleistogamous flow-
ers that are sometimes spreading and rarely revolute with a 
reduced or absent rostellum. We therefore conclude that  H .  rev-
oluta  s. l. should not include  H .  revoluta  var.  colemanii , and that 
this latter taxon should be recognized at the species rank. 


  Hexalectris colemanii  (Catling) A. H. Kennedy and L. E. 
Watson, comb. et stat. nov.  Hexalectris revoluta  var.  cole-
manii  Catling, The Native Orchid Conference Journal 
1: 14–16. 2004.—TYPE: U. S. A. Arizona: Pima County. 
northern Santa Rita Mountains, McCleary Canyon, ele-
vation 5,000’, NE ¼ Section 30, T18S, R16E, Pima County, 
3 May 1986,  Steven P. Mclaughlin 3441  (holotype: ARIZ!). 


 With respect to the wide-ranging species,  H .  spicata , the 
western- H .  spicata  clade differs morphologically from  H . 
 colemanii  based on several characters mentioned above. The 
original description of  H .  spicata  (basionym  = Arethusa spicata  
Walter) included chasmogamous and cleistogamous plants 
with and without a rostellum.  Catling and Engel (1993)  seg-
regated members of this species that lack a rostellum as vari-
ety  arizonica , and named it based on  Corallorhiza arizonica  S. 
Watson. Watson’s description did not specify whether mem-
bers of  C .  arizonica  had a rostellum, but flowers of the type 
material ( C. G. Pringle s. n. ; NY) are cleistogamous and lack a 
rostellum, and were collected in the Santa Rita Mountains of 
southern Arizona ( Catling and Engel 1993 ). The description 
used by  Catling and Engel (1993)  for  H .  spicata  var.  arizonica  
will serve here as the description of the following comb. et 
stat. nov., which represents the western- H .  spicata  clade, with 
the clarification that the rostellum of members of this species 
west of Texas may be completely absent to fully developed as 
in other chasmogamous flowers of other  Hexalectris  species. 


  Hexalectris arizonica  (S. Watson) A. H. Kennedy and 
L. E. Watson, comb. et stat. nov.  Corallorhiza arizonica  
S. Watson, Proceedings of the American Academy of Arts 
and Sciences 17: 379–380. 1882.—TYPE: U. S. A. Arizona: 
in rocky places on the Santa Rita Mountains, Jul 1881, 
 C. G. Pringle s. n.  (holotype: NY). 


 Members of the eastern- H .  spicata  clade are indistinguish-
able from the type specimen of  H .  spicata  from South Carolina. 
Based on the International Code of Botanical Nomenclature 
(2.7.2), a name is permanently attached to its nomenclatural 
type; therefore, since the type of  H .  spicata  is undoubtedly a 
member of the eastern- H .  spicata  clade, this clade represents 
 H .  spicata , and this species’ circumscription requires the mod-
ification that its distribution does not extend to the west of 
Texas and all of its members have chasmogamous flowers 
with a well-developed rostellum. 
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    Appendix 1.   A list of accessions included in the phylogenetic analyses 
of the present study. Accession data are presented in the order of [present 
study’s accession number], {collection location}, collector code (herbarium 
where specimen is housed), GenBank accession numbers in the order  trnL  
intron,  trnL – F  IGS,  matK ,  psbA ,  atpA ,  accD , ITS. GenBank accession num-
bers for ITS clones are listed in parentheses after the ITS GenBank accession 
number. The abbreviation “-” was used in place of a GenBank accession 
number in cases where a particular DNA region was not sequenced for an 
accession. A superscript letter identifies an accession that shares an identi-
cal combined plastid sequence (including and excluding  psbA ) with another 
accession(s) having the same superscript. A superscript number identifies 
an accession that shares an identical ITS sequence with another accession(s) 
having the same superscript. These superscript letters and numbers corre-
spond with the superscript letters and numbers that are on taxon names at 
the branch tips of the phylogenetic trees presented here ( Figs. 2-4 ). 


   Bletia roezlii   Rchb. f.- [32] , {MEXICO: Jalisco, Mascota},  P. Carrillo-
Reyes & A. H. Kennedy 4377  (MU), FJ427726, FJ427756, FJ427786, FJ427817, 
FJ427845, FJ427876, FJ427907. 


   Hexalectris warnockii   Ames & Correll- [49] a,1  , {U.S.A.: Texas, Brewster}, 
 A. H. Kennedy & Allison Freeman 32  (MU), FJ457782, FJ457883, FJ457798, 
FJ457814, FJ457822, FJ457838, FJ457854;  [265] a,1  , {U.S.A.: Texas, Dallas},  A. 
H. Kennedy 69  (MU), FJ427727, FJ427757, FJ427787, FJ427818, FJ427846, 
FJ427877, FJ427908;  [67] , {U.S.A: Texas, Brewster},  A. H. Kennedy & Allison 
Freeman 37  (MU), FJ427728, FJ427758, FJ427788, FJ427819, FJ427847, 
FJ427878, FJ427909. 


   Hexalectris brevicaulis   L. O. Williams- [36] 1  , {MEXICO: Jalisco, 
Zapopan},  P. Carrillo-Reyes & A. H. Kennedy 4400a  (MU), FJ427730, FJ427760, 
FJ427790, FJ427821, FJ427849, FJ427880, FJ457880;  [38] 1  , {MEXICO: Jalisco, 
San Cristobal de la Barranca},  P. Carrillo-Reyes & A. H. Kennedy 4399  (MU), 
FJ427729, FJ427759, FJ427789, FJ427820, FJ427848, FJ427879, FJ427910; 
 [41] 1  , {MEXICO: Jalisco, Ejutla, Potrero de la Pena},  P. Carrillo-Reyes & 
A. H. Kennedy 4408a  (MU), FJ427731, FJ427761, FJ427791, FJ427822, 
FJ427850, FJ427881, FJ457879. 


   Hexalectris grandiflora   A. Richard & Galeotii- [46] 1  , {U. S. A.: Texas, Jeff 
Davis},  A. H. Kennedy 21  (MU), FJ427733, FJ427763, FJ427793, FJ427824, 
FJ427852, FJ427883, FJ427912;  [64] 1  , {U. S. A.: Texas, Jeff Davis},  A. H. 
Kennedy & John Karges 29  (MU), FJ427735, -, FJ427795, FJ427826, FJ427854, 
FJ427885, FJ457881;  [DQ864656] , {MEXICO: Nuevo León, Villa de 
Santiago},  Salazar et al. 5335  (AMO), -, -, -, -, -, -, DQ864656 ( Sosa 2007 );  [268] , 
{U. S. A.: Texas, Dallas},  M. Brown Marsden & Collins s.n.  (BRIT), FJ427732, 
FJ427762, FJ427792, FJ427823, FJ427851, FJ427882, FJ427911;  [273] , {U. S. A.: 
Texas, Brewster},  Allison Leavitt 230  (MU), FJ427734, FJ427764, FJ427794, 
FJ427825, FJ427853, FJ427884, FJ427913. 


   Hexalectris revoluta   Correll-variety   colemanii   Catling- [162] , {U. S. A.: 
Arizona, Pima},  A. H. Kennedy et al. 63  (MU), FJ427742, FJ427772, FJ427803, 
FJ427834, FJ427862, FJ427893, FJ427920 (clone 1: FJ427953, clones 2, 4: 


FJ427954, clones 3, 6, 10: FJ427935, clone 5: FJ427952, clone 7: FJ427956, 
clone 8: FJ427958, clone 9: FJ427957, clone 11: FJ427951, clone 12: FJ427950, 
clone 13: FJ427949, clone 14: FJ427955);  [166] , {U. S. A.: Arizona, Pima}, 
 A. H. Kennedy et al. 64  (MU), FJ427741, FJ427771, FJ427802, FJ427833, 
FJ427861, FJ427892, FJ427919 (clone 1: FJ427941, clone 2: FJ427944, clone 
3: FJ427947, clone 4: FJ427959, clone 5: FJ427943, clone 6: FJ427946, clone 
7: FJ427938, clone 8: FJ427940, clone 9: FJ427939, clone 10: FJ427945, clone 
11: FJ427936, clone 12: FJ427948, clone 13: FJ427942, clone 14: FJ427937); 
variety   revoluta  - [51] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy & Allison 
Freeman 35  (MU), FJ427743, FJ427773, FJ427804, FJ427835, FJ427863, 
FJ427894, FJ427921;  [319] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 
261  (MU), FJ457783, FJ457884, FJ457799, FJ457815, FJ457823, FJ457839, 
FJ457855;  [320] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 263  (MU), 
FJ457784, FJ457885, FJ457800, FJ457816, FJ457824, FJ457840, FJ457856; 
 [321] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 264  (MU), FJ457785, 
FJ457886, FJ457801, FJ457817, FJ457825, FJ457841, FJ457857. 


   Hexalectris parviflora   L. O. Williams- [85] , {MEXICO: Jalisco, Cuquío}, 
 P. Carrillo-Reyes & A. H. Kennedy 4533a  (MU), FJ427740, FJ427770, FJ427801, 
FJ427832, FJ427860, FJ427891, FJ427918;  [500] , {MEXICO: Chihuahua, 
Guerrero},  P. S. Martin et al. s. n.  (ARIZ), -, FJ427769, FJ427800, FJ427831, 
FJ427859, FJ427890, FJ457882. 


   Hexalectris fallax   M. I. Rodríguez & R. González- [80] , {MEXICO: 
Zacatecas, Garcia de la Cadena},  P. Carrillo-Reyes & A. H. Kennedy 4526  
(MU), FJ427739, FJ427768, FJ427799, FJ427830, FJ427858, FJ427889, 
FJ427917 (clones 1, 8: FJ427926, clone 2: FJ427929, clone 3: FJ427933, clones 
4-7: FJ427925, clone 9: FJ427932, clone 10: FJ427934, clone 11: FJ427927, 
clone 12: FJ427928, clone 13: FJ427931, clone 14: FJ427930). 


   Hexalectris nitida   L. O. Williams- [270] a,1  , {U. S. A.: Texas, Dallas}, 
 A. H. Kennedy 78  (MU), FJ427736, FJ427765, FJ427796, FJ427827, FJ427855, 
FJ427886, FJ427914;  [277] a,1  , {U. S. A.: Texas, Dallas},  A. H. Kennedy and M. 
Brown Marsden 210  (MU), FJ457787, FJ457888, FJ457803, FJ457819, FJ457827, 
FJ457843, FJ457859;  [48] , {U. S. A.: Texas, Brewster},  A. H. Kennedy & 
Allison Freeman 31  (MU), FJ427737, FJ427766, FJ427797, FJ427828, FJ427856, 
FJ427887, FJ427915;  [66] , {U. S. A.: Texas, Brewster},  A. H. Kennedy & 
Allison Freeman 36  (MU), FJ427738, FJ427767, FJ427798, FJ427829, FJ427857, 
FJ427888, FJ427916. 


   Hexalectris spicata   (Walter) Barnhart-variety   arizonica   (S. Watson) 
Catling & Engel- [47] a,1  , {U. S. A.: Texas, Brewster},  A. H. Kennedy & Allison 
Freeman 30  (MU), FJ427744, FJ427774, FJ427805, -, FJ427864, FJ427895, 
FJ427922;  [271] a,1  , {U. S. A.: Texas, Dallas},  A. H. Kennedy 76  (MU), 
FJ457790, FJ457891, FJ457806, -, FJ457830, FJ457846, FJ457862;  [279] a,1  , 
{U. S. A.: Texas, Dallas},  A. H. Kennedy 71  (MU), FJ457789, FJ457890, FJ457805, 
-, FJ457829, FJ457845, FJ457861;  [256] b,1  , {U. S. A.: Arizona, Cochise},  R. A. 
Coleman 1138  (MU), FJ457792, FJ457893, FJ457808, -, FJ457832, FJ457848, 
FJ457864;  [413] b,1  , {U. S. A.: Arizona, Cochise},  A. H. Kennedy et al. 347  (MU), 
FJ457793, FJ457894, FJ457809, -, FJ457833, FJ457849, FJ457865;  [398] b,1  , 
{U. S. A.: Arizona, Santa Cruz},  A. H. Kennedy & Frank T. Farruggia 343  
(MU), FJ457794, FJ457895, FJ457810, -, FJ457834, FJ457850, FJ457866;  [403] b,1  , 
{U. S. A.: Arizona, Cochise},  A. H. Kennedy et al. 344  (MU), FJ457795, FJ457896, 
FJ457811, -, FJ457835, FJ457851, FJ457867;  [257] b,1  , {U. S. A.: Arizona, Santa 
Cruz},  R. A. Coleman 1136  (MU), FJ427746, FJ427776, FJ427807, ns, FJ427866, 
FJ427897; variety   spicata  - [377] b,1  , {U. S. A.: Arizona, Pima},  A. H. Kennedy 
& Frank T. Farruggia 341  (MU), FJ457796, FJ457897, FJ457812, -, FJ457836, 
FJ457852, FJ457868;  [275] 1  , {U. S. A.: Arizona, Pima},  Frank T. Farruggia 
1101  (MU), FJ427745, FJ427775, FJ427806, -, FJ427865, FJ427896, FJ457869 
(clone 1: FJ427961, clone 2: FJ427966, clones 3, 5, 6, 8, 10: FJ427960, clone 4: 
FJ427965, clone 7: FJ427962, clone 9: FJ427969, clone 11: FJ427968, clone 12: 
FJ427964, clone 13: FJ427963, clone 14: FJ427967);  [263] 2  , {U. S. A.: Alabama, 
Sumter},  A. H. Kennedy 67  (MU), FJ427751, FJ427781, FJ427812, FJ427840, 
FJ427871, FJ427902, FJ457871;  [264] 2  , {U. S. A.: Louisiana, Natchitoches}, 
 A. H. Kennedy 68  (MU), FJ427752, FJ427782, FJ427813, FJ427841, FJ427872, 
FJ427903, FJ427924;  [267] 2  , {U. S. A.: Oklahoma, Caddo},  A. H. Kennedy 
& Lawrence K. Magrath 81  (MU), FJ427753, FJ427783, FJ427814, FJ427842, 
FJ427873, FJ427904, FJ457872;  [269] 2  , {U. S. A.: Texas, Dallas},  A. H. Kennedy 
75  (MU), FJ427747, FJ427777, FJ427808, FJ427836, FJ427867, FJ427898, 
FJ457873;  [95] 2  , {U. S. A. Florida, Citrus},  A. H. Kennedy et al. 55  (MU), 
FJ427754, FJ427784, FJ427815, FJ427843, FJ427874, FJ427905, FJ457874;  [50] 2  , 
{U. S. A.: Texas, Brewster},  A. H. Kennedy and Allison Freeman 33  (MU), 
FJ427750, FJ427780, FJ427811, FJ427839, FJ427870, FJ427901, FJ457876; 
 [69] 2  , {U. S. A.: Texas, Brewster},  A. H. Kennedy 39  (MU), FJ427749, 
FJ427779, FJ427810, FJ427838, FJ427869, FJ427900, FJ457875;  [276] c,2  , {U. S. 
A.: Indiana, Harrison},  A. H. Kennedy & Kellie J. Kennedy 83  (MU), FJ457797, 
FJ457898, FJ457813, FJ457821, FJ457837, FJ457853, FJ457878;  [44] c,2  , {U. S. A.: 
North Carolina, Alleghany},  A. H. Kennedy 14  (MU), FJ427755, FJ427785, 
FJ427816, FJ427844, FJ427875, FJ427906, FJ457877;  [266] , {U. S. A.: Texas, 
Dallas},  A. H. Kennedy & M. Brown-Marsden 207  (MU), FJ427748, FJ427778, 
FJ427809, FJ427837, FJ427868, FJ427899, FJ427923.    







From: Larry Jones
To: mreichard@swca.com
Cc: Deborah K Sebesta; Richard A Gerhart; tfurgason@swca.com; Beverley A Everson
Subject: Hexalectris revoluta communication
Date: 01/15/2010 11:14 AM
Attachments: ID Team Contact Record Charles McDonald 1 15 2010.pdf

Cover Sheet__Written submission Charlie McDonald 1 15 2010.pdf

Melissa--

here is something for whoever at SWCA is writing up the Biological Evaluation.  It is
a draft, deliberative communique that is intended to help the preparer of said
document when they assess this species, and should be considered for any
alternative involving McCleary Canyon.

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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RE: Hexalectris revoluta 


This plant is a very rare orchid that is only known from three localities on the Coronado National Forest  


and only a handful of other sites in New Mexico, Texas, and northern Mexico.  Charlie said this is one of  


rarest orchids (and plants) known  and we have them on the Coronado NF.  The three localities are Cave 


Creek/Gardner 


Canyon, Santa Rita Mountains, McCleary Canyon in area of proposed Rosemont Copper Mine, and in 


Baboquivari Mountains.  It is on our Regional Forester’s sensitive species list.  We have received a FOIA  


request on this plant, possibly related to proposed federal listing.  The AZ Game and Fish plant abstract  


from 2004 recommends this species be federally listed.  Because it is only known from so few localities,  


it would seem that it should be protected in McCleary Canyon (i.e., biological rationale to select another 


alternative) 


We do not have a Biological Evaluation from SWCA yet, so I do not know what it will say, but I expect 


that (at least) for the alternatives that include McCleary Canyon, the proposed action will “likely cause a  


trend toward federal listing” (note this is a deliberative statement, there are no official effects 


determinations at this time).   


This orchard has many interested qualities: it is long-lived, rare at all known localities, lacks leaves, and 


may not flower for years at a time, as in times of drought. 


Charlie expects it would be nearly impossible to salvage and transplant individuals from the area because 


of their sub- 


terranean characteristics make them extremely sensitive plants. 


However, he isn’t positive and it might be worth a bit more research.  He also suggests we try to track 


down Ron Coleman, whom he thinks is at University of Arizona, who is an authority on AZ orchids (but 


he doesn’t think Dr Coleman is an orchid culturist. 


 


 


 


 


 


 


 


 


Date 1 15 2010  Time 0800      X  A.M.  P.M. 


Name of Contact 
Charlie McDonald, Regional Botanist (and I have personal 


notes here, also, for SWCA information 


Company/Agency USDA Forest Service, Southwestern Region, Regional Office 


Phone Number 505-842-3228 
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From: Suzanne Griset
To: sshafiqullah@fs.fed.us
Subject: Historical Tucson reference
Date: 04/25/2008 11:53 AM

Salek:

I'm the archaeologist that was at the Tuesday meetings.  We talked a bit about historic Tucson and I
told you I'd send you a good general reference - here it is!

Ayres, James E.

1984    The Anglo Period in Archaeological and Historical Perspective. The Kiva 49(3–
4):225–232.

It was nice meeting you - I learned a lot about hydrological concerns!

Suzanne

mailto:sgriset@swca.com
mailto:sshafiqullah@fs.fed.us


From: Salek Shafiqullah
To: Beverley A Everson
Cc: 'Melissa Reichard'
Subject: Horst Landforming report Transmittal
Date: 05/27/2010 09:50 AM

Hello Bev,
Melissa was over at the SO yesterday and hand delivered 2 copies of the Horst
landforming report to be forwarded to you.  I placed them in your mailbox on the
6th floor.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
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From: Dale Ortman PE
To: 'Tom Furgason'; 'Melissa Reichard'; 'Debby Kriegel'; 'Salek Shafiqullah - USFS '; 'Beverley A Everson'; 'Melinda D

Roth'; Rochelle Dresser
Subject: Horst Schor Response to Rosemont Landform Constraints - DRAFT
Date: 04/16/2010 06:30 AM
Attachments: DRAFT ROSEMONT CONSTRAINT LIST  RESPONSE OF 3-25-10.doc

All,
 
Attached is the draft of Horst Schor’s professional opinion responses to the landform design
comments and constraints posed by Rosemont.  This was not included in Horst’s draft of the final
landform report and I presume will be submitted as a separate document.
 
Regards,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:daleortmanpe@live.com
mailto:tfurgason@swca.com
mailto:mreichard@swca.com
mailto:dkriegel@fs.fed.us
mailto:sshafiqullah@fs.fed.us
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DRAFT


Draft Deliberative
Not for Public Distribution


ROSEMONT EIS PROJECT


April 5, 2010

This report responds to the “Preliminary Landform Layout Constraints provided by Rosemont Copper Company” as contained in Project Memorandums dated March 25, 2010 and March 31, 2010 prepared by Dale Ortman.


Each of the nine constraints provided along with a sketch map have been carefully reviewed and will be addressed in detail below.  Due to the nature of the small scale and very sketchy nature of the map however some of the implication of certain limitations can only be very cursory estimated.


Constraint 1.  Stay clear of Plant Site (Mill Facility/Industrial Areas)

During the preparation of the conceptual landform plan no actual grading plans for those facilities were available to allow for proper transitioning between the landform shapes and the cuts and fills proposed for those facilities.  Consequently a temporary and arbitrary terminus for the landform fill was arrived at. 

Once the appropriate information becomes available the limits and grading transitions could readily be accommodated;  however, constraining the toe of the landform design to the boundary of the Plant Site would require relocating the material currently located within the Plant Site area elsewhere within the landform mass. 



Constraint 2.  Avoid Cultural Significant sites at Ball Court Heritage location and others…

In order to maximize the opportunity for a recreated Landform/Geomorphic Topography and Hydrology and to address the recommendation in the Golder Report with regards to slope designs the footprint of the waste rock and tailings were expanded considerably thus placing subject site under the new fill. Under the current design carving out that site from the fill zone while possible would not create the most desirable solution.  Entirely avoiding the Ball Court location, as proposed by Rosemont, requires relocation of a significant amount of material and would negatively impact the potential for a successful landform design.

Also, there appears to be a discrepancy as to the location of the Ball Court Heritage site. The sketch map shows a location in the most north easterly corner of the Landform Fill.  The location provided by Tetratech places it to the south of that. Knowing the accurate location has a significant impact on any design option to preserve this location.


Constraint 3.  Leave half-mile wide buffer strip between all mine waste material and SR 83

Such a constraint was never a part of the initial conceptual Landform design study. Creating natural, geomorphic features and run-off patterns that would mimic existing ground conditions and keeping slope ratios to a minimum to minimize erosion were the objective.  To this extend the foot print had to expand. As the topography on the west side Highway 83 drops rapidly into a fairly deep valley which represented a substantial fill holding capacity it was utilized in this manner.  Retaining a half-mile buffer strip between all mine waste and SR83 has significant negative impact on the potential for a successful landform design and may negate its viability.

Constraint 4.  Keep all Stormwater Runoff within Barrel Drainage

The Landform Concept Plan is so designed as to carry the runoff along most of the southerly boundary in a graded surface drain channel to the north along Highway 83 and back into Barrel Canyon Watershed. The southwesterly area runoff is collected in a detention pond and then projected to be carried in an underground drain to the north to be discharged into Barrel Canyon.

Constraint 5.  Maintain setback for Singing Valley Ranch

This setback at the southerly boundary would mean a loss of fill placement capacity but may or may not also negatively impact the planned gravity drainage channel discussed under 4. above.  Only a more detailed analysis could determine that.


Constraint 6.  Place no Mine Waste material within the Area designated for SDCP Biological Core Value Habitat and Riparian Management Area 

The sketch map indicates an apparently substantial area that would be encumbered in some fashion.  


Depending whether this would require total or selective avoidance that could be incorporated into the Landform Design the extent of this impact will determine how much fill placement capacity would be lost.  At first glance it appears to be significant.  Avoiding placement of mine waste as proposed by Rosemont has significant negative impact on the potential for a successful landform design and may negate its viability.

Constraint 7.  Incorporate the original Rosemont Configuration for the Heap Leach and Dry Stack Facility

The landform design concept is not able to accommodate the original configuration of the dry stack tailings.

Constraint 8.  Include functional haul road, construction access and perpetual storm water drainage into pit into the design concept

This matter is considered to be a design detail to be incorporated once the overall concept has been accepted and the specifications for service locations, width, horizontal and vertical curves and other design criteria are provided.

 Constraint 9.  Increase the ultimate height of the conceptual Landform Design by 100’ to afford contingency capacity and construction flexibility

Increasing the height of the landform design layout by 100 feet while maintaining the current design toe would oversteepen the slopes and have significant negative impact on the potential for a successful landform design.

SUMMARY OF FINDINGS

In summary it must be stated that some of the constraints can readily be met while others pose significant negative impact to a successful landform design; particularly in combinations that significantly reduce the footprint available for mine waste disposal.  Imposing all or most of the footprint constraints proposed by Rosemont would likely negate the viability of a landform design. 

To Landform shape the excavated materials under these constraints would most likely entail much higher fills with steeper slopes – unless some of McCleary Canyon can be used to accommodate the overflow.
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@fs.fed.us; Walter Keyes; wgillespie@fs.fed.us

Subject: I had a question about whether or not there is an IDT meeting tomorrow.  There is none scheduled.
Date: 08/18/2009 02:48 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; Reta Laford; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: IDT Meeting Jan. 27 - half day in 6V6
Date: 01/22/2010 03:07 PM

Please plan on meeting from 9:00 to 12:00 for a project review and update.  Extended team is optional,
but as always, welcome. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
Walter Keyes; William B Gillespie

Subject: IDT meeting on the 18th cancelled, but core and extended have homework due...
Date: 11/16/2009 04:50 PM

900 a.m., Dec. 2.  Please use Wednesday to work on this assignment 

Tom Furgason is sending out the table of mitigation that the team developed a few months ago, and a
link to the latest summary of mitigation in Chapter 2 of the DEIS.  Please look at both these documents
and prepare a list of all mitigation that you believe should be included, primarily for your resource area,
but you can provide input for other resource areas as well. 

I requesting that a few team members take the lead in gathering mitigation from everyone else.  They
are as follows, with the areas they're overseeing listed: 

Bob Lefevre:  Air Resources (p. 4 and 5 of Chapter 2), Water Resources and Sediment (p. 11 and 12) 

Tami Emmett:  Grazing, Land Use, Night Skies (p. 5 and 7) and Transportation (p. 9 and 10) 

Alan Belauskas:  Emergency Management, Spill Control and Fire (p. 5 - 7),  Noise and Vibration and
Public Health and Safety (p. 7 and 8). 

Larry Jones:  Riparian (p. 8 and 9), Wildlife and Vegetation (p. 14 and 15) 

Debby Kriegel: Visual Resources (p. 14) and Reclamation (p. 12 -14, but not including financial
Assurance) 

I suggest that Bob, Tami, Alan, Larry and Debby make contact with the team members whose input
you're overseeing as soon as possible.  A lot of people will be taking leave here and there between
now and Dec. 2.  Everyone, please talk with and enlist help on this assignment from SWCA specialists
and cooperating agency colleagues. 

I will be on leave Tuesday thru Thursday of this week, but will be available on my cell phone at
520.444.4605 for questions.  Mindee can also help you. 

Thanks for your hard work on this. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel; Deborah K

Sebesta; Eli Curiel; George McKay; Heidi Schewel; John Able; Kendall Brown; Kent C Ellett; Larry Jones; Marc
Kaplan; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; S@FSNOTES; Salek Shafiqullah;
Sarah L Davis; Tami Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: IDT Meeting on Wednesday
Date: 05/18/2009 06:07 PM

This is to confirm that the core team will be meeting on Wednesday, from 9:00 to
4:30.  We'll be meeting in 6V6.  We will be doing further brainstorming on
alternative development in the morning, and will spend the afternoon finalizing draft
alternatives and mitigation.

Extended team members are welcome to attend.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Jeremy J Sautter; Kendall
Brown; ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie; Jeremy J Sautter; tjchute@msn.com

Subject: IDT meeting scheduling - NOTE REMINDER of EXTENDED IDT MEETING JULY 21
Date: 07/12/2010 05:56 PM

RCC Team, 

Please continue to work on review of new Affected Environment sections and other team work in lieu of
a core team meeting this week.  Next week's extended team meeting will include a presentation on
dark skies.  Please plan on a 9:00 to 12:00 meeting on that day (July 21), in 6V6.  See you there. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: IDT meeting scheduling, extended team meeting rescheduled for March 17
Date: 03/02/2010 12:47 PM

There is no IDT meeting tomorrow or next week.  Please use the time that we are not meeting to
complete other work on the EIS analysis.   

Note that the extended IDT has been rescheduled from March 10 to March 17.  The meeting will be in
6V6. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Alan Belauskas; Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel;

Deborah K Sebesta; Eli Curiel; George McKay; Heidi Schewel; Janet Jones; John Able; Keith L Graves; Kendall
Brown; Kent C Ellett; Larry Jones; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; Salek
Shafiqullah; Sarah L Davis; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: IDT meeting scheduling
Date: 05/04/2009 02:19 PM

We will not be meeting this Wednesday, however we will be meeting on the 13th, in
4B, 9:00 to 4:30.  The meeting on the 13th will include a presentation by Rosemont
concerning their development of alternatives, alternative components, and
mitigation.  It will be a refinement of their presentation in the Arpil 22 meeting. 
Following that presentation, we will review Rosemont recommendations and refine
the alternatives and mitigations we previously formulated as a team.

I have some homework for a few team members, as follows:

Bill and Mary - one of the mitigations we came up with as a team in our April 8 was
relocating the tailings around archeological sites.  Can you please tell me what sites
you had in mind?

George and Tami - another idea that came up in the April 8 IDT meeting was re-
establishing land ownershi boundaries after completion of the operation.  Can you
clarify what you mean by this?  Also, can you tell me what the acreage limitation is
for a small tract sale?

Thank you!

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie; Jeremy J Sautter

Subject: IDT meeting tomorrow and reminder of economics talk
Date: 06/29/2010 02:37 PM
Attachments: Power Vita.pdf

Please see Mindee's message below concerning the socio-economic talk tomorrow.  Core team please
plan on a short discussion of the current Scholefield Alternative footprint and the latest configuration on
the Barrel landforming design.  As always, extended team members are encouraged to participate if
you can. 

Thank you! 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/29/2010 02:34 PM ----- 
Melinda D Roth/R3/USDAFS

06/24/2010 01:22 PM

To brocious@base.sao.arizona.edu, cbeck@azdot.gov,
Cindy_Alvarez@blm.gov, daniel_moore@blm.gov, dt1@azdeq.gov,
David_Jacobs@azag.gov, falco@cfa.harvard.edu,
gfleming@asmi.az.gov, jmarques@ci.sahuarita.az.us,
jmtannler@azwater.gov, julia.fonseca@pima.gov, jwindes@azgfd.gov,
karen.howe@tonation-nsn.gov, lagrignano@azwater.gov,
lee.allison@azgs.az.gov, Leslie.Ethen@tucsonaz.gov,
LSwartzbaugh@asmi.az.gov, madan.singh@mines.az.gov,
mark.harting@aztucs.ang.af.mil, Marjorie.E.Blaine@usace.army.mil,
nicole.ewing-gavin@tucsonaz.gov, nicole.fyffe@pima.gov,
ohenderson@ci.sahuarita.az.us, rcasavant@azstateparks.gov,
rsejkora@azstateparks.gov, stahle@ci.sahuarita.az.us,
TEmery@azdot.gov, Teresa Ann Ciapusci/R3/USDAFS@FSNOTES

cc dkriegel@fs.fed.us, dsebesta@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, wkeyes@fs.fed.us, hschewel@fs.fed.us,
temmett@fs.fed.us, gmckay@fs.fed.us, rlefevre@fs.fed.us,
aelek@fs.fed.us, abelauskas@fs.fed.us, ecuriel@fs.fed.us,
mfarrell@fs.fed.us, wgillespie@fs.fed.us, ccleblanc@fs.fed.us,
seanlockwood@fs.fed.us, ljones02@fs.fed.us, cablair@fs.fed.us,
Beverley A Everson/R3/USDAFS@FSNOTES, pdl r3 coronado
flt@FSNOTES, tfurgason@swca.com, cbellavia@swca.com,
jrigg@swca.com, Melinda D Roth/R3/USDAFS@FSNOTES

Subject Fw:Rosemont Socio-Economic Presentation June 30th 9:30-11:00

Cooperating agencies and ID Team, This is a special topic and presentation at Wednesday's Core IDT
meeting that you are invited to.  Call me if you have questions.  To be sure we have enough space,
please drop me an email by Tuesday if you (and others from your agency) plan to attend.  Thanks. 

Mindee Roth
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Summary Vita 
 


Thomas Michael Power 
 


Current Position 


 Principle, Power Consulting 


 Research Professor and Professor Emeritus, Department of Economics 


 1978-2007: Professor and Chair, Department of Economics 


 1968-1977: Associate and Assistant Professor, Department of Economics  


  University of Montana 


 


Educational Background 


 B.A.  1962    Lehigh University (Physics) 


 Ph.D.(1970), M.A.(1965)  Princeton University (Economics) 


 


Honors and Awards 


 Phi Beta Kappa 


 B.A. with Honors 


 Woodrow Wilson National Fellowship 


 


Fields of Specialization 


 Resource Economics; Regional Economics 


 


Publications  


 


 a.  Books 


 


Accounting for Mother Nature: Changing Demands for Her Bounty, 2008, Stanford 


University Press, edited with Terry Anderson and Laura Huggins. 
 


Post-Cowboy Economics: Pay and Prosperity in the New American West, 2001, Island 


Press, with R. Barrett. 
 


Environmental Protection and Economic Well-Being:  The Economic Pursuit of Quality,  


M.E. Sharpe Publishers, New York, 1996 (2nd Edition of The Economic Pursuit of 


Quality). 


 


Lost Landscapes and Failed Economies:  The Search for a Value of Place, 1996, Island 


Press. 


 


The Economic Pursuit of Quality, M.E. Sharpe Publishers, New York, 1988. 


 


The Economic Value of the Quality of Life, Westview Press, Boulder, Colorado, 1980. 


 


 b.  Chapters in Books( 1990-2007 only) 


 


 “Inflating the Benefits: The Misuse of Economics to Promote Unfettered Motorized 


Recreation,” in Thrillcraft: Motorized Recreation and Its Environmental 


Consequences, edited by George Wuerthner. Island Press, 2007  
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“Natural Amenities and Ecosystem Services: The Need for Additional Institutional Innovation,” 


in Accounting for Mother Nature: Changing Demands for Her Bounty, Stanford 


University Press, 2008, edited by T.M. Power, Terry Anderson, and Laura Huggins. 


 


“Avoiding a New Conspiracy of Optimism: Some Economic Thoughts on Hazardous Fuel 


Reduction Strategies,” in The Wild Fire Reader: A Century of Failed Forest Policy, 


edited by George Wuerthner. Island Press,2006.  


 


“The Economic Anomaly of Mining,” in Chapter Three of Mining in New Mexico: The 


Environment, Water, Economics, and Sustainable Development, L.Greer Price, et 


al., editors. New Mexico Bureau of Geology and Mineral Resources, New Mexico 


Institute of Mining and Technology, 2005.  


 


“The Supply and Demand for Natural Amenities: An Overview of Theory and Concepts,” in 


Amenities and Rural Development, G. P. Green et al. editors, Edward Elgar 


Publishers, Northampton, MA. 2005. 


 


“The Value of Resources: An Economic Perspective on Wetlands,” Chapter 6 in Wetlands, 


edited by Sharon L. Spray & Karen L. McGlothlin, New York: Roman & Littlefield 


Publishers, 2004. 


 


“Taking Stock of Public Lands Grazing: An Economic Analysis,” in Welfare Ranching: The 


Subsidized Destruction of the American West, Island Press: Washington DC, 2002. 


 


“’Gifts of Nature’ in an Economic World,” in Return of the Wild: The Future of Our Natural 


Lands, Ted Kerasote, ed., Island Press: Washington DC, 2001. 


 


“Stories about Livelihoods: Cultural Inertia and Conceptual Confusion in a Transitional 


Economy,” in The Great Northwest: The Search for Regional Identity, William G. 


Robbins, ed. Oregon State University Press: Corvallis, 2001. 


 


“The Contribution of Economics to Ecosystem Preservation: Far Beyond Monetary Valuation,” 


in Managing Human-Dominated Ecosystems, St. Louis: MBG Press, Fall, 2000. 
 


“Trapped in Consumption:  Modern Social Structure and the Entrenchment of the Device,” 


Chapter 15 in Technology and the Good Life?,  Eric Higgs, Andrew Light, and David 


Strong, editors. University of Chicago Press, 2000. 


   


"Ideology, Wishful Thinking, and Pragmatic Reform:  A Constructive Critique of Free-Market 


Environmentalism," in The Next West, Don Snow, editor, Island Press, Fall, 1997. 


 


"Thinking about Natural Resource-Dependent Economies:  Moving beyond the Folk Economics 


of the Rear-View Mirror,", a chapter in A New Century for Natural Resource 


Management, Robert L. Knight and Sarah Bates, editors, Island Press, Washington, 


D.C., 1994. 
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"The Economic Pursuit of Quality:  Escaping the Extractive View of Our Economy," in Voices 


of the Earth:  Selections from the America's Best Environmental Books, Daniel D. 


Chiras,  editor, Johnson Books, Boulder, Colorado, 1994. 


 


"Measuring Local Economic Well-Being:  Per Capita Income and Local Economic Health", a 


chapter in Green Economics: The Measurement of Sustainable Economic Welfare, 


John B. Cobb, Jr., Editor,  University Press, Washington, D.C.,  1992 


 


"The Economics of Wildland Preservation:  The View from the Local Economy,", in The 


Economic Value of Wilderness,  Pat Reed and Claire Payne, eds., General Technical 


Report SE-78 Southeastern Forest Experiment Station, Forest Service, U.S.D.A., 


December, 1992.  


 


 c.  Articles in Refereed Journals 


 


“Environmental Economics for Tree-Huggers: A Review,” Journal of Economic 


Literature 45(4):1087-89, December 2007.  


 


“Public Timber Supply, Market Adjustments, and Local Economies: Economic 


Assumptions of the Northwest Forest Plan,” Conservation Biology 20(2):341-


350, 2006. 


 


“Exploring the Applicability of the Amenity-Supported Rural Economic Development of 


the US Mountain West to Japan’s Rural Areas” Overseas Rural Agricultural 


Development Papers, Paper No. 55, Rural Development Planning 


Commission, Ministry of Agriculture, Forestry, and Fishing, Tokyo, Japan. March 


2002. 


 


“An Economic Evaluation of Flood Control Alternatives in the Vermillion River Basin, 


SD,” Great Plains Natural Resource Journal, Spring, 1999. 


 


“Economic Well-Being and Environmental Protection in the Pacific North west,” Illahee: 


 Journal of the Northwest Environment, Spring, 1996. 


 


“The Economic Values of Wilderness,” International Journal of Wilderness, 2(1), 


April, 1996. 


 


“The Wealth of Nature,”  Issues in Science and Technology, National Academy of 


Sciences, Spring, 1996. 


 


"Ecosystem Preservation and the Economy of the Greater Yellowstone Area”, Conservation 


Biology 5(3), September, 1991. 


 


"For the Common Good:  Redirecting the Economy Toward Community, the Environment, and 


a Sustainable Future:  A Review,"  Environmental Ethics, 15(1):85-90, Spring, 1993.  


 


"Urban Size (Dis-)Amenities Revisited," J. of Urban Economics, 1981  


 


 d. Book Reviews in Refereed Journals 
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“The Not So Willd, Wild West: Property Rights on the Frontier,” a review of a book by 


Terry L. Anderson and Peter J. Hill. Oregon Historical Quarterly. 106(4):688-90. 


2005. 


 


“Frontiers in Regional Development,” a review of a book edited by Yehuda Gradus and 


Harvey Lithwick, Journal of Regional Science, 37(2):355-357, 1997 


 


“Community, Culture, and Economic Development:  The Social Roots of Local Action,” 


a review of the book by Meredith Ramsay, Journal of Regional Science, 


36(4):678-680, 1996 


 


“Saving All the Parts:  Reconciling Economics and the Endangered Species Act,” a 


review of a book by Rocky Barker, Journal of Wildlife Management, 60(4):976-


978. 


 


“Paradise Lost?  The Ecological Economics of Biodiversity,” a review  of a book by 


Edward B. Barbier et al., Journal of Wildlife Management, 60(3). 


 


"For the Common Good:  Redirecting the Economy Toward Community, the 


Environment, and a Sustainable Future:  A Review,"  Environmental Ethics, 


15(1):85-90, Spring, 1993. 


 


 e.  Selected Published Monographs and Reports 


Metals Mining and Sustainable Development in Central America: An Assessment of 


Benefits and Costs.  Oxfam America. 2009. 


 


An Economic Evaluation of a Renewed Uranium Mining Boom in New Mexico.  New 


Mexico Environmental Law Center. 2008 


 


The Economic Role of Mining in Minnesota: Past, Present, and Future. Minnesota Center 


for Environmental Advocacy and the Sierra Club, 2007 


 


Economic Realities in the Tillamook and Clatsop State Forests: Possibilities for 


Economic Expansion and Diversification, with Phil Ruder, a report prepared for the 


Tillamook Rainforest Coaltion, Portland, Oregon, January 2003 


 


Digging to Development: A Historic Look at Mining and Economic Development, 


September 2002, Oxfam America, Washington DC. 


 


The Socio-economic Impact of the Proposed Maine Woods National Park, RESTORE: The 


North Woods, Augusta, Maine, Spring, 2001. 


 


Montana: People and the Economy, with Richard N. Barrett, New York: Liz Claborne 


and Art Ortenberg Foundation, January, 1999. 


Economic Evaluation of River and Wetland Restoration Projects: A Conceptual Manual, 


with Ernie Niemi, U.S. Environmental Protection Agency, 1998.  
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Economic Well-Being and Environmental Protection in the Pacific Northwest:  A 


Consensus Statement by Pacific Northwest Economists, T.M. Power, editor, 


University of Montana, January, 1996.  


All That Glitters: An Evaluation of the Impact of Reform of the 1872 Mining Law on the 


Economy of the American West, Mineral Policy Center, Washington, D.C., 1993.  


"Measuring Economic Well-Being in Non-Metropolitan Areas", Office of Technology 


Assessment, U.S. Congress, Information Age Technology and Rural Economic 


Development, May, 1990.  


The Central Arizona Project: An Economic Analysis (National Audubon Society, 1979)  


Projections of Northern Great Plains Coal Mining and Energy Conversion Development 


1975-2000 (NSF/RANN, 1975)  


 


 f.  Other Professional Activities 


 


Regular "Commentator" on Montana Public Radio (twice a month) and in the regional and 


national press. 
 


  







Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 06/24/2010 01:16 PM ----- 
Reta Laford/R3/USDAFS

06/24/2010 08:44 AM

To Melinda D Roth/R3/USDAFS@FSNOTES
cc

Subject RSVP, Socio-Economic Presentation June 30th 9:30-11:00

RSVP.  You are cordially invited to a socio-economic presentation by
Thomas Michael Power's on Wednesday, June 30 from 9:30 to 11:00.  The
presentation will be held in the Federal Building at 300 W Congress Street,
Room 4B. 

Information about Thomas Powers: 
Power Consulting has been applying the analytical tools of Natural
Resource Economics and Regional Economics to public policy issues for
almost 40 years. Water, energy, and environmental issues are intertwined
in ways that required new approaches to regulation. Dr. Power, a
Professor of Economics at The University of Montana and Chairman of the
Economics Department for 30 years, focused his research and publications
on these issues. Power Consulting has stayed focused on Natural
Resource Economics and the intersection between natural resources and
regional economic vitality. We focus on energy, mineral, water, land, and
environmental resources, their efficient use, and the ways their use affects
local economic vitality and well being. 

Reta Laford
Acting Forest Supervisor
Coronado National Forest
Phone:  520-388-8307
------------------------------------



From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie; Reta Laford

Subject: IDT Meeting, March 24; extended team members (along with core) please try to attend if you missed today's
meeting.  Thanks!

Date: 03/17/2010 02:35 PM

The meeting will be in 4B, 9:00 to 3:00 and will include a discussion of the landforming design for the
Barrel Alternative, a discussion of alternatives in general, tech report review discussion, and a
presentation on facilities and features other than the pit, plant, tailings and waste rock.  You'll be
receiving a list of the latter (facilities and features) to review prior to the meeting.  Also, I'll be sending
you a link on the updated tech. report tracking sheet in WebEx.  I would appreciate it if you also review
this newest version of the tracking sheet. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Melinda D Roth
To: dkriegel@fs.fed.us; dsebesta@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; wkeyes@fs.fed.us;

hschewel@fs.fed.us; temmett@fs.fed.us; gmckay@fs.fed.us; rlefevre@fs.fed.us; aelek@fs.fed.us;
abelauskas@fs.fed.us; ecuriel@fs.fed.us; mfarrell@fs.fed.us; wgillespie@fs.fed.us; seanlockwood@fs.fed.us;
ljones02@fs.fed.us; cablair@fs.fed.us

Cc: Beverley A Everson
Subject: IDT request for GIS layers from SWCA
Date: 07/29/2010 03:00 PM

Last Wednesday, I agreed to follow up with a request to get all GIS layers from SWCA to our server.  I
need to narrow the scope of this request since "ALL" GIS layers is volunimous, with lots of outdated
information, numerous updates along the way, and concerns for version control into the future.  I need
to understand WHAT we need, WHY we need it to redeem our responsibilities with the project, and
HOW it would be used.  If we ask SWCA to put other work aside to fulfill  this request, it has to be
necessary and high priority.  Keep in mind, SWCA is preparing the analysis of effects, we are reviewing
their work, and our agreed-upon approach is to work together as much as possible.  SWCA has
concerns of taking their GIS person off developing graphics for the DEIS to spend time giving us ALL
the GIS layers they have. 
I need your input by next Wednesday, August 4th to narrow the scope of our necessary request of
SWCA.  Any volunteers to steward this data into the future as layers are modified or replaced? 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)
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From: Dale Ortman PE
To: 'Salek Shafiqullah'
Cc: 'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'
Subject: Inclusion of Recent Myers Groundwater Model Review in Upcoming SRK-Montgomery Meeting
Date: 02/11/2010 06:42 AM

Salek,
 
I think Pima County submitting the recent Myers report is most fortuitous; it allows us to deal with
all the peer review at one time.  I’d like to suggest we formally include the Myers report in the
upcoming SRK-Montgomery meeting and have them develop a plan to resolve all the peer review
issues.  Please get back to me on this; however due to the short timeframe I’ll query SRK on this as
well.
 
Cheers,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Beverley A Everson
To: Alan Belauskas; Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel;

Deborah K Sebesta; Eli Curiel; George McKay; Heidi Schewel; Janet Jones; John Able; Keith L Graves; Kendall
Brown; Kent C Ellett; Larry Jones; Mary M Farrell; mriechard@SWCA.com; Reta Laford; Robert Lefevre; Salek
Shafiqullah; Sarah L Davis; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com; Walter Keyes; William B
Gillespie; Kent C Ellett; Jeanine Derby; Reta Laford

Subject: information on permitting for mining on private land
Date: 05/01/2009 11:45 AM
Attachments: PossibleAZpermits.doc

Please see the list below, from Tonto NF Geologist Karyn Harbour.  Karyn has "tons"
of experience with copper operations, and this looks like some great information to
keep on hand .

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 05/01/2009 11:39 AM -----

Karyn B
Harbour/R3/USDAFS 

04/30/2009 05:07 PM

To Gary Schiff/WO/USDAFS@FSNOTES

cc Michael A Linden/R3/USDAFS@FSNOTES

Subject More info

Gary, per our phone discussion today here's some additional information you
requested ( this list does not include hazardous material and solid waste disposal
permit requirements) - - Good Luck !

Karyn B. Harbour
Minerals Administrator / Forest Geologist
Tonto National Forest
2324 E. McDowell Road
Phoenix, AZ  85006
602.225-5272
602.225-5295 Fax
kharbour@fs.fed.us
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Possible permits/approvals/etc. relative to


Mining Operations conducted on Private Lands in Arizona:


Arizona State Mine Inspectors Office:



Mined Land Reclamation Plan


Requires a reclamation plan, associated costs and financial assurance to be submitted and approved for all metalliferous mining units and exploration operations with surface disturbances on private lands greater than five acres.  Amount of financial assurance is based on actual estimated costs of reclamation.  Exemptions:  smelting, refining, fabricating, or other metal processing facilities and material associated with those facilities.


ADEQ:



Aquifer Protection Permit 



Regulates new and existing facilities that dispose pollutants to the land surface, underlying 


soil, or groundwater, in order to prevent groundwater contamination.



Clean Water Act Section 401 State Water Quality Certification




Certification issued to ensure that activities do not violate state water quality standards when 


a facility or activity may result in a discharge to waters of the state.



Air Quality Permit



Clean Water Act Section 402 permit  

National Pollutant Discharge Elimination System (NPDES) for storm water discharges from 


industrial activities.

ADWR


Surface Water Rights – for appropriations of surface water



Withdrawal and Use of Groundwater  - Withdrawal permit


Well Registrations



Dam Permits – Construction, Enlargement, Repair, Alteration or Removal of Dams

AZ Dept of Agriculture:



Notice of Intent to Clear 



Notice of intended destruction of protected native plants.


Pinal County:



Air Quality Permit



Building permits



Sewer system approval


COE:



Clean Water Act Section 404 Permit - 


Purpose is to maintain and restore the chemical, physical, and biological integrity of nation’s waters.  Activities that result in discharge of dredged or fill material into waters of the US, including wetlands must obtain a 404 permit.

(includes coordination with AZ Game and Fish Dept and USFWS)


Cultural:


Unless Congress specifically excludes this exchange from compliance with the National Historic Preservation Act (NHPA), those issues and effects should be resolved by the time the actual exchange takes place; no further obligations under any Federal law would be required after the transfer once compliance has been achieved and the Forest has granted archaeological clearance. As private land in Arizona, the only further cultural resource obligation would be under the AZ state burial law - which, if we are able to fully resolve the cultural issues under NHPA prior to the transfer, would become moot.

ESA:


Compliance is “encouraged” under ESA Section 10.
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From: Dale Ortman PE
To: 'Beverley A Everson'
Cc: 'Salek Shafiqullah'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Initial Feedback - West Side Groundwater & Geotechnical Meetings
Date: 02/03/2009 07:35 AM
Attachments: Rosemont Westside Model Review Memo 2-2-09.PDF

Geotech_Mtg_SRKComments_183101.cmb.20090129.FNL.pdf

Bev,
 
Attached are two memoranda summarizing the initial response of MWH to the information
presented during the January 16th Technology Transfer meeting at the office of Errol L.

Montgomery & Associates and SRK for the January 21st meeting at the SO’s office .  Please review
and, if you agree, forward the memoranda to Rosemont for their consideration.
 
Regards,
 
Dale
 
 
 
_______________________
 
Dale Ortman PE
Consulting Engineer
 
(520) 896-2404 - Office
(520) 449-7307 - Mobile
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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TO: Mr. Tom Furgason  DATE:  February 2, 2009 


SWCA Environmental Consultants CC:  Dale Ortman, Consultant 
 
 FROM:  Rebecca Miller, Greg Wittman, Ken Esposito, and Toby Leeson 
 
SUBJECT:   Review Comments of Westside Numerical Groundwater Model 
 Rosemont EIS Support 
 
This memorandum presents MWH’s evaluation and general comments concerning the Rosemont 
“Westside” numerical groundwater model and hydrogeologic investigation, as presented by Errol 
L. Montgomery (ELM) on January 16, 2009 in Tucson, AZ.  Our overall impression of the 
information presented is that the program adequately covers the quantity, nature, and location of 
most of the significant hydrologic resources and stresses to the hydrologic system in the area.   
Baseline water quality information appears to be a minimal part of the current program.  Water 
quality should be an essential aspect of the impact analysis, and be included in the baseline data 
collection program.  Basin-wide cumulative impacts, both in terms of water quantity and quality, 
are key issues for the project. 
 
1.  Water Supply Plan 
 
There was not specific mention of the Tucson Active Management Area (TAMA) Plan for the 
period of emphasis 2000 to 2010.  The primary goal of the TAMA is to ensure safe yield, which 
on a basin-wide basis will likely be challenging, especially on a long-term basis.  EML should 
ensure that: (1) the model setup and scenarios are consistent with the TAMA Plan; and (2) that 
the model includes locally relevant baseline water level data for both the pumping and recharge 
areas.  In addition, a detailed analysis of long-term water level trends within the specific areas of 
impact within the context of the TAMA Plan will be necessary. 
 
2.  Test Well Drilling and Testing Program 
 
The two aquifer tests that were conducted on the Rosemont wells E-1 and RC-2 were conducted 
in a manner that provides only limited information about aquifer properties and the long-term 
response of the aquifer.  For example, the use of only two single well aquifer tests (i.e., no 
observation wells) provides aquifer properties for a smaller area around the well than would a 
longer test that utilized nearby observation wells.  Without the use of observations wells, aquifer 
storativity, a key hydrogeologic parameter, cannot be calculated and the transmissivity can only 
be estimated.  Shorter tests (e.g., 24-hours) may not be long enough to sufficiently stress the 
aquifer and could miss critical boundary affects (e.g., faults, basement rock, Santa Cruz River, 
etc.).  It is our recommendation that longer tests be run (e.g., 72-hours) using at least two 
observation wells (e.g., local residential wells) per test, to ensure a representative basin-wide 
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conceptual model.   
 
3.  Local Residential Well Programs 
 
Selected residential wells in the vicinity of the proposed pumping locations have been 
instrumented with pressure tranducers to measure water levels.  There apparently is some 
reluctance among the well owners to make the information available.  Based on the location of 
these residential wells to the specific areas of impact, it is our recommendation that every 
reasonable effort should be made to use the residential wells for water quality and water level 
sampling and ensure that data are available publicly for the analysis.  It may be possible to use 
residential well data in the impact analysis and yet still keep it confidential and not for public 
use.  Additional monitoring wells should also be considered, especially if key residential wells 
are not part of the public record. 
 
4.  Hydrogeology & Groundwater Conditions 
 
A complete evaluation of groundwater and surface water interactions will be necessary, 
including both quantity and quality.  Therefore, the numerical model will need to include 
accurate representations of all pertinent surface water sources to a representative analysis of 
potential impacts.  At a minimum, historic surface water quality and flow data should be 
included in the baseline dataset, and local surface water monitoring should be conducted in 
conjunction with quarterly groundwater sampling.  The analysis will require a well-established 
baseline dataset for both surface water and groundwater. 
 
A geochemical baseline database needs to be established for groundwater at the site and 
surrounding areas especially for nitrates and sulfates.  It will be important to evaluate the 
relationship to project pumping and the up-gradient sulfate plume (Sierrita) with various 
extraction scenarios.  The baseline data collection program should include quarterly water 
quality sampling from locally representative wells, including a consistent and comprehensive set 
of analytes.  All pertinent regional data sources should also be included in the analysis (e.g., 
Freeport-McMoRan [Sierrita], ASARCO [Mission], municipal data, Pima County, Arizona 
Department of Environmental Quality, Farmer’s Investment Co. (FICO), and the University of 
Arizona). 
 
5.  Groundwater Flow Modeling 
 
The numerical groundwater model is currently set up with annual time steps, and it was our 
understanding that model inputs were averaged over the steps.  The hydrologic system in the 
project area is impacted by seasonal water level fluctuations due to changes in pumping for such 
uses as agriculture (FICO), residential land (Green Valley), and recharge (monsoons).  As such, 
annual time steps may not be sufficient to accurately model the seasonal changes and resultant 
maximum and minimum values for model inputs.  The use of quarterly or semi-annual time steps 
in the model should be more fully considered.   
 
EML indicated in their presentation that the model cell sizes will be adjusted (down-sized) in the 
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areas of impact from the project (e.g., the pumping wells and recharge basins).  We agree that 
this is a prudent step and will be critical to developing a representative and effective model.   
 
Other potential affects (e.g.,  boundary affects) relative to the project area may be important, like 
the contact between basin sediments and basement rock and interactions with the sulfate plume 
on the west side of the basin,  and the low permeability basement rock on the east side of the 
basin.  Interactions with the Santa Cruz River will also be an important part of the analysis.  
 
It will be necessary to more fully document the model setup, including detailed descriptions of 
all assumptions and model inputs, as well as all changes that have been or will be made to the 
ADWR’s regional model.  A particularly important part of the documentation will be the 
rationale as to how the various groundwater sources are partitioned in the model (e.g. mountain 
front recharge, injection, CAP, agricultural return flow, Santa Cruz River recharge, and tailing 
effluent).   
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Memo 
 
To: Dale Ortman, P.E. Date: January 29, 2009 


cc: File From: Clara Balasko, E.I.T. ,  
Corolla Hoag, R.G. 


Subject: Response to 1/21/09 Geotechnical 
Presentation by Rosemont Copper, 
Tetra Tech, AMEC, and M3 


Project #: 183101 


 
The following comments are  related to a meeting held at the Federal Building in Tucson on January 21, 
2009 during which Rosemont Copper Project personnel and their consultants (Tetra Tech, AMEC, and M3 
presented the results of geotechnical test work to characterize of the materials and foundation conditions at 
the site to date and the effects the results will have on the design of the proposed Rosemont Mine, waste 
disposal sites, access routes, and plant facilities.  The presentations were made for the benefit of the U.S. 
Forest Service (USFS) and their consultant, SWCA.  The meeting was attended by Clara Balasko and 
Corolla Hoag, both of whom have experience with regard to geotechnical and engineering evaluations for 
operating and closed mine operations.  In preparation for the meeting, SRK reviewed technical reports that 
were submitted to the USFS with the Mine Plan of Operations in 2007.  Detailed project data including a 
more recent compilation of laboratory and field test results, summary reports, and engineering designs were 
not released to SRK for review.  These brief comments, therefore, do not constitute a formal, senior-level 
review by a qualified SRK geological engineer or civil engineer. 


1 General Test Methods 
The geotechnical test work methods and calculations used by Tetra Tech have not been reviewed by SRK in 
detail but appear to be industry-standard methods as described in their presentations and documented in their 
report Geotechnical Study – Rosemont Copper (Tetra Tech, 2007).  The test method (SOP) used for packer 
testing was not identified in the 2007 Tetra Tech report, and no pressure and flow rate data were provided on 
the packer tests. SRK recommends that Tetra Tech include these data in a future report and compare their 
results with those achieved by Errol L. Montgomery & Associates (M&A) for similar formations.  
  
It is important to ensure that the results any testing done by one consulting company is shared with the other 
consulting company involved in the project.  If there are differences in the results of similar testing done by 
two different companies, the results need to be confirmed or an explanation of the differences needs to be 
addressed. 


2 General Design Concerns 
SRK and the Forest Service have expressed some concerns over the underdrain located in McCleary Canyon 
under Phase II of the tailings facility.  When the lining of the Process Water Temporary Storage Pond is 
removed during closure and through-flow is allowed in the underdrain, it is very likely to become plugged, 
which may create a dam out of the tailings facility.  We were told that this possibility will be addressed in the 
final design but we have not seen any design drawings to evaluate the resolution of this issue.  An alternative 
or other redundant safety measure (i.e. a spillway) should be included in the final design. 
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All water containment and conveyance facilities are designed per Arizona Best Available Design Control 
Technology (BADCT) design criteria.  There is concern that this does not sufficiently address the intensity of 
the storms and the amount of precipitation experienced during short-duration periods in southern Arizona.  
Other similar mines in southern Arizona have designed containment ponds to hold the Probable Maximum 
Precipitation Event (PMP) rather than the 24-hr/100-year storm event. 
 
Tetra Tech is waiting on the results of the final direct shear testing before they perform a stability analysis on 
the Heap Leach.  When the analysis is performed special attention should be paid to the stability of the Heap 
Leach post-closure to ensure that enough waste rock material will be placed around the edges to ensure a 
buttressing effect. 
 
All pseudo-static stability analysis performed to determine the stability of the facilities post-closure should 
be performed using the MCE (maximum credible event). 


3 Related Engineering Design Issues 
Questions were raised by the group on general engineering design criteria including routing and containment 
and/or diversion of storm water, conveyance of tailings to the tailings impoundment, construction of the 
tailings and waste rock facilities, and the mechanism for concurrent operations and closures. Recent changes 
in the configuration of the waste rock dump will reduce the footprint by approximately 100 acres.  The 
details about these engineering and construction aspects will be addressed in later meetings. Many of the 
designs are in draft format so are not available for review.  
 





		1 General Test Methods

		2 General Design Concerns

		3 Related Engineering Design Issues





From: Dale Ortman PE
To: 'Beverley A Everson'
Cc: 'Salek Shafiqullah'; 'Tom Furgason'; 'Melissa Reichard '
Subject: Initial Feedback from Rosemont Eastside Groundwater Technology Transfer Session
Date: 01/28/2009 04:57 PM
Attachments: M+A_Cmmnts.memo.183101.RLH_LC_CS.20090121.FNL.pdf

Bev,
 
Attached is a memorandum summarizing the initial response of SRK to the information presented

during the January 15th Technology Transfer meeting at the office of Errol L. Montgomery &
Associates.  Please review and, if you agree, forward the memorandum to Rosemont for their
consideration.
 
Regards,
 
Dale
 
_______________________
 
Dale Ortman PE
Consulting Engineer
 
(520) 896-2404 - Office
(520) 449-7307 - Mobile
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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Memo 
 
To: Dale Ortman Date: January 21, 2009 


cc: Cori Hoag, SRK Consulting 
Ken Black, SRK Consulting 
Dawn Garcia, SRK Consulting 


From: Larry Cope, SRK Consulting 
Roger Howell, SRK Consulting 
Claudia Stone, SRK Consulting  


Subject: Response to 1/15/09 Hydrologic 
Presentation by  Montgomery & 
Associates 


Project #: 183101 


 
 
Following are comments regarding the January 15, 2009 meeting held in Tucson with staff from Errol L. 
Montgomery & Associates (M&A) during which M&A hydrogeologists presented their hydrologic 
characterization and model development work done to date on the Rosemont Copper Project. The 
presentation was made for the benefit of the U.S. Forest Service and their consultant, SWCA. This 
memorandum was prepared jointly by L. Cope, R. Howell, and C. Stone of SRK Consulting, Inc., as 
requested by SWCA. The memorandum is intended to give the initial impressions of SRK attendees and does 
not constitute a thorough technical review. 
 


1 Drilling 
• M&A presented an overview of the wells that have been installed to characterize the 


groundwater of the proposed mine area. The data are from vertical wells intended to provide 
representative groundwater information. No data on angle or horizontal holes were presented to 
SRK, although some data may be available from Call & Nicholas or other consultants. Angled or 
horizontal holes, where appropriately located, provide information to characterize steeply 
dipping faults that may not otherwise be intersected in vertical holes.  It would be helpful to the 
calibration and assessment of the hydrologic model to have drilled and tested angle holes or 
vertical holes into the west wall of the ultimate pit area where geologic mapping indicates the 
presence of numerous faults.  


 
• There seems to be a paucity of flow and storage information governing the hydrologic 


characteristics of the Paleozoic formations, which form the crest of the Santa Rita Mountains, 
and the Continental granodiorite farther to the west. More definitive data derived from further 
hydraulic testing and core analysis would aid in evaluating the hydraulic properties of these units 
and establish better model boundary conditions…thereby enabling better model calibration and 
ultimately generating a more realistic model of flow through the porous and fractured rocks at 
and surrounding the ultimate pit area. 


2 Model Development 
• The no-flow boundary along the west side of the “model study area” should be changed. This 


type of model boundary presumes there is no flow across the western boundary of the model, 
which is represented by the rocks on the west side of the proposed pit and the west side of the 
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mountain. A no-flow boundary juxtaposed to a groundwater divide may not allow drainage of 
water from the granodiorite to be accurately represented.  The presence of transmissive faults or 
dikes would not be represented.  Nor would the potential for westward expansion of the 
groundwater divide be accommodated. Data from the pumping tests and core analysis and 
further assessment of  flow characteristics of the fractured or porous rock through further model 
calibration should provide a means to test the boundary conditions needed to adequately simulate 
the head changes and flow through the Paleozoic rocks on the west side of the pit. 
 


• The constant-head boundary on the east side of the model domain also should be reconsidered. A 
fixed head is not conservative, as it will tend to minimize drawdown effects in this direction due 
to mining and/or dewatering for depressurizing and slope-stability control measures. Such a 
constant-head boundary should be demonstrably located beyond measurable drawdown. 


3 Geological Representation 
• The plan for the development of the groundwater numerical model in the M&A Technical 


Memorandum dated November 30, 2007 acknowledged that the initial plans were to represent 
the aquifer as an equivalent porous medium (EPM), and that if the results of the field investiga-
tion indicate otherwise, the modeling approach may need to be revised. Known significant faults 
and fracture zones should be discretized into the numerical groundwater-flow model. Although 
the assumption may be valid that the bedrock aquifer can be modeled as an EPM, structural 
barriers and conduits may exist that will affect the directions and amount of groundwater flow 
over durations longer than the anticipated short-term storage depletion of those structures. M&A 
concedes that they do not have hard data on the properties of the faults (especially distal to the 
pit). Nevertheless, the faults should be incorporated into the model grid even if the fault cells 
have to be assigned the parameters of the country rock. In this way, sensitivity analyses can be 
done to determine if the faults are hydrogeologically significant, and if additional character-
ization of their properties is needed.  


 







From: Larry Jones
To: gsoroka@swca.com
Cc: tfurgason@swca.com; Richard A Gerhart; Reta Laford; Bobbi L Barrera; Melinda D Roth
Subject: input for DEIS on effects determinations of DEIS
Date: 12/02/2010 10:24 AM
Attachments: UpdatedDraftEffectsDeterminationsRCCBE29Nov2010LJones.docx

Hi Geoff (et al.)--

Attached is some info for you to peruse and incorporate into the DEIS (and draft BE)
for proposed Rosemont copper mine, based, in part, on the new info from WestLand
(mostly surveys). It's not meant to be cut and pasted directly...just work the
pertinent into your environmental consequences section, but note that most (but not
all) draft effects determinations have changed from the earlier version, mostly
because of surveys completed.  There is a placeholder for personal communication
from Phil Jenkins, but he hasn't gotten back to me. Tomorrow is the deadline for
input and nobody I sent this to for internal review had anything to add or change. If
you have any questions about content or incorporating into DEIS, please contact me
by COB today. 

Thanks!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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DRAFT DELIBERATIVE

Updated Draft Effects Determinations, proposed Rosemont copper mine

Larry Jones, Coronado NF, 11/29/2010



A new report from WestLand (12 November 2010; 2010a) provided new distributional information from surveys for several species on the Regional Forester’s Sensitive Species List. In general, the surveys were fairly extensive, done when and where detection was likely if the species was present, and were conducted by experienced field personnel targeting specific rare species that might have negative effects determination, with regard to (1) population viability (which is NOT species viability) or (2) the likelihood that the proposed project could cause a trend toward federal listing as threatened or endangered.



Below is the information for those species that should be incorporated into the Biological Evaluation, and hence, the Draft Environmental Impact Statement.  (Note: comments were due by 3 December 2010).



Coleman’s Coral-root (Hexalectris colemanii; = H. revoluta var. colemanii):  The report mentioned that WestLand will be working on a conservation agreement for this species, suggesting that such an action would not warrant a negative effects determination. However, at this time, there is no such document, nor is it apparent that mitigation for the species would merely result in the “loss of individuals,” so the effects determination at this time is “For all action alternatives, the proposed Rosemont copper mine project may result in a downward trend toward federal listing as threatened or endangered or loss of population viability.”  The BE has significant dialogue to justify this determination, on both the “population viability” and “trend toward listing” fronts.



Having said that, a conservation agreement is in order (this plant is extremely rare), so this determination, which is a disclosure of effects, should not affect the decision to pursue that avenue of mitigation. If this plant becomes a candidate or becomes federally listed, then a decision to pursue a conservation agreement is likely to have a positive outcome (e.g., some species for which there is a CA are not federally listed because it is believed the mechanisms are in place for the species to perpetuate).



Arizona Coral-root (H. arizonica; = western clade of H. spicata). This species was found during surveys by WestLand (2010 b) in the Dragoon Mountains, but not in the proposed project area. However, the timing of surveys by WestLand (2010 a, b) is not consistent with that recommended for this species, because the plant typically spikes for a short time in the summer, in response to monsoonal moisture. The fact that no individuals were seen during the surveys of spring 2010 (when there was good spiking in one off-site locality was documented) might suggest that H. arizonica was not present, but, I cannot come to the same conclusion.  However, I did further research into the plant. As best I can tell, there are probably 13-20 populations of the plant between southeastern Arizona and south-central Texas, and information on distribution for populations in the Coronado is poorly known (at least 3 non-specific localities in Pima, Santa Cruz, and Cochise counties). Because the species is fairly widely distributed over a large area, I expect that it would not be a likely candidate for federal listing, even if a population on-site was known.  If a population is present on-site, I would anticipate a negative effects determination for population viability.  However, there is no reason to suspect it occurs in the study area at this time, so I recommend an effects determination with a caveat: “A draft effects determination is that all action alternatives for the proposed Rosemont copper mine may impact individuals, but will not lead to a loss of population viability, contingent upon negative results of adequate surveys conducted during the peak survey period during summer 2011.” Also, “None of the alternatives of the proposed Rosemont copper mine will likely trend toward federal listing as threatened or endangered.”



Bartram’s Stonecrop (Graptopetalum bartramii):  This species has specific habitat requirements, so should be relatively easy to detect if present. The WestLand (2010a) surveys seemed adequate, so I do not believe the species is present in the area. But to be safe (by not being absolute, since the species is known fairly close to the proposed action area), the determination is “For all action alternatives, the proposed Rosemont copper mine project may impact individuals, but is not likely to result in a downward trend toward federal listing as threatened or endangered or loss of viability.”



Beardless Chinch Weed (Pectis imberbis): WestLand (2010a) detected this species in the proposed project area.  WestLand (ibid) mentions that there are 30 specimens in SEINet, 7 specimens from Mexico, but do not disclose the number of localities, and fail to mention the species has not been documented in Mexico since the 1930’s despite intensive searching, or that at several US sites have likely been extirpated. Information on this species is a little sketchy at this time. Neither the WestLand (ibid) report or the September 2010 draft BE include a thorough literature review (e.g., several documents or publications referred to in the AGFD species abstract were not cited, so presumably not read).  As best I can tell, there were 14 known sites (including the WestLand report from the vicinity of the proposed project area), four have been extirpated, the species is no longer known to occur in Mexico, and it is ranked N1 and S1 by NatureServe (critically imperiled).  Nevertheless, the species is fairly well-documented in reports and literature, is quite rare (few localities and few occurrences within localities), has been a former candidate species, and status reviews (e.g., Keil, in Philips et al., 1982) suggest the species should be federally listed as threatened. It has recently been petitioned for federal listing (CBD 2010).  Thus, there is basal information suggesting that if there are threats to populations in the proposed project area from the proposed project, it would likely be considered at risk from both “population viability” and “likely to trend” criteria.



The reported threats include grazing, road maintenance, and mining (AGFD, CDB 2010, other references). WestLand (2010a, P. 12) states that the plants they found were “located near a proposed secondary access road coming from the west over Lopez Pass. These plants can be protected by a relocation of the access road and appropriate dust suppression measures. Rosemont Copper Company will work with the Forest Service to prepare a Conservation Plan that will ensure protection of these plant species and looks forward to beginning those discussions. Unlike the orchid, H. colemanii, which may be a very sensitive species because of complex life history traits, P. imberbis is a more typical vascular plant. I would think that protecting the locality from known or perceived threats would probably mitigate the effects of the mine (now known to only include a road area). It should be noted that further surveys are warranted for this species before ground-disturbance (the WestLand surveys looked at a subset of the habitable area) so that we can better disclose effects or protect remaining populations.



At this time, because there is no conservation plan in effect, and the distribution of the plant within the project area is not completely known, the draft determination is “For all action alternatives, the proposed Rosemont copper mine project may result in a downward trend toward federal listing as threatened or endangered or loss of population viability.” However, if more thorough pre-action surveys are agreed upon in advance, and known populations are protected in a conservation plan, then it is possible the effects determination might be downgraded to “loss of individuals” and “not likely to contribute to federal listing.”



Santa Rita Yellowshow (Amoreuxia gonzalezii): The WestLand (2010a) surveys did not detect this species in 532 person-hours of surveys, but it was documented from the vicinity during the Anamax surveys in the late 1970’s (no specific locality given, but in or close to proposed action area), as well as in a personal communication from Phil Jenkins, University of Arizona, “near Rosemont Junction”. Neither of these records are backed up by Herbarium specimens in SEINet. This species is apparently extremely rare, at least in the United States, with only 2-4 populations. I just emailed Phil Jenkins (29 November 2010) to help clarify where the species occurs and what the details of his record is. The species is already being considered for federal listing as threatened or endangered. It appears the species was present in the immediate vicinity of the proposed copper mine (or there are erroneous reports), but those populations may be extirpated. Mining is listed as a threat in the literature. The best available science is WestLand (2010a), so I have to assume it is not present there, or there are no significant populations present. I would recommend surveys be done again prior to ground-disturbing activities, and if specimens are found, mitigative measures  be incorporated into the mitigation plan. Thus, at this time, the draft effects determination for A. gonzalezii is “For all action alternatives, the proposed Rosemont copper mine project may impact individuals, but is not likely to result in a downward trend toward federal listing as threatened or endangered or loss of population viability.”



Southwestern (Box Canyon) Muhly (Muhlenburgia duboides):  The WestLand Report (2010a) did not detect any specimens of M. duboides in their surveys, nor were they detected in the Anamax surveys. The closest locality is Box Canyon, which is most likely out of the zone of effects of the proposed project (unless the transmission line disturbs some occupied areas). Thus the draft effects determination for M. duboides is: “For all action alternatives, the proposed Rosemont copper mine project may impact individuals, but is not likely to result in a downward trend toward federal listing as threatened or endangered or loss of population viability.”



Arizona Manihot (Manihot davisiae):  The WestLand Report (2010a) did not detect any specimens of M. davisiae in their surveys, nor were they detected in the Anamax surveys. There is reference to a personal communication with Phil Jenkins, so I am following up on that with an email (29 November 2010). Assuming there are no good records of this species in the proposed project area, the draft effects determination for M. davisiae is: “For all action alternatives, the proposed Rosemont copper mine project may impact individuals, but is not likely to result in a downward trend toward federal listing as threatened or endangered or loss of population viability.”



Other taxa: There are no recommended changes to any other taxa for either sensitive or T and E species.
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From: CHRISTOPHER GARRETT
To: Salek Shafiqullah
Cc: Jonathan Rigg; Tom Furgason
Subject: Input on last-minute changes to Rosemont Groundwater sections
Date: 12/14/2010 11:00 AM

Hi Salek -

We've received some additional comments on the Groundwater sections and we're making last minute
changes before it goes to Region.   Most of the changes are minor, are wording changes, or don't
significantly change anything.  But there are a few revisions for which I'd like to get your opinion--if
possible--before making the edits.   These are bigger issues, or issues that I don't have adequate
information to resolve.   

Given the deadline to produce the document, I have to have my edits in by Friday 12/17 at the latest.   

I'll give you a call once I send this, but basically I've included all of the significant edits here, with the
original text, the suggested modified text, and any comments I have about it.  There are 10 issues
overall.

Thanks for any input!

- Chris

GROUNDWATER QUANTITY

1.  Overview of Modeling Process, Page 7, Lines 32-35.   
Original text:
"It should be noted that the information presented below is based on the published reported results of
the models; raw data or modeling files were not requested or reviewed for this analysis."

Suggested change:
"The information presented below is based on the published reported results of the models."

Chris comments:
The changed sentence is entirely accurate and more concise.  But the original purpose of that particular
sentence was to point out that raw modeling files weren't produced for refiew; this was added because
of Roger's specific desire to review the raw data, which hadn't been provided and might never be as far
as I know.  Since I don't really expect to ever see the raw modeling files, I'm inclined to just change the
sentence as suggested and drop the concept of raw modeling files from the text.  But you might know
more about this particular issue than I do and your comfort level with not seeing raw data files.

2.   West Side model - Calibration, Page 8, Lines 37-39.
Original text:
"A calibration analysis was conducted; however, objective statistical documentation of the results of the
calibration is lacking from the report. Graphical representations only are presented, along with the
stated opinion that calibration was sufficient."

Suggested change:
"A calibration analysis was completed.  Graphical representations are presented, along with the stated opinion
that this calibration reasonably simulates average groundwater levels, and the model is acceptably calibrated.
However, agency and peer review had raised the question as to whether an additional, quantitative calibration
and sensitivity analysis should be conducted to ensure the validity of the model for predicting effects at the
appropriate scale.  A determination as to whether such additional analyses are needed is expected by early
2011.”

Chris comments:
The changed paragraph is accurate and better describes the state of things.   I personally believe that the west
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side calibration is probably okay but is not adequately documented and I have made that clear to Terry--but I'm
also reserving judgment until  MWH completes their review of the November 2010 Addendum modeling report.  
MWH raised the same concern, and if they feel it was adequately addressed by Monty then I'll likely drop my
objections and follow suit.   In any case, I think the changed paragraph captures all of this.

3.  West Side model - Calibration, Page 10, Lines 5-19
Original text:
"Full objective calibration documentation is lacking. This does not necessarily mean that the model does not
provide a reasonable prediction of future groundwater conditions. However, providing a statistical analysis of how
well the model matches real-world conditions is an industry standard that allows the predicted results to be
considered in light of the model’s uncertainty. While it is recognized that the calibration is not fully documented,
the model results are still being used in this analysis. This is because of the following factors. First, while
statistical analysis of calibration was not provided, graphical representations of the calibration were presented in
the report and visually appear to be reasonable. Second, it is recognized that the Montgomery Mine Supply model
is largely based on a fully calibrated regional model. Finally, for the purposes of this analysis, only the relative
change in groundwater levels due to mine supply pumping are being assessed, not the absolute changes. These
relative changes would be reasonably accurate even if the model incorrectly reflects the overall groundwater
regime. It is expected that full calibration details will be provided in a future revised modeling report in response to
MWH’s comments."

Suggested change:
"A determination of whether to conduct quantitative calibration and sensitivity analysis is pending.
However, this does not necessarily mean that the current model results do not provide a reasonable
prediction of future groundwater conditions. Providing a statistical analysis of how well the model
matches real-world conditions is would allow the predicted results to be considered in light of the
model’s uncertainty. While it is recognized that the existing graphical calibration is not fully
documented, the model results are still being used in this analysis.  Graphical representations of the
calibration were presented in the report and visually appear to be reasonable. It is also recognized that
the Montgomery Mine Supply model is largely based on a fully calibrated regional model. Finally, only
the relative change in groundwater levels due to mine supply pumping are being assessed, not the
absolute changes. These relative changes would be reasonably accurate even if the model incorrectly
reflects the overall groundwater regime.  A decision on whether to conduct additional analysis is
expected in early 2011.”

Chris comments:
Same issue as #2 above, and I think the changed paragraph better captures the state of things.

4.  Monty East Side model - Calibration, Page 12, Lines 35-38.
Tetra Tech East Side model - Calibration, Page 14, Lines 17-20
Original text:
"Difficulties in calibrating water levels on the west side of the model, nearest the mine pit, were
identified. This does not mean that the model as a whole is unacceptable, but rather that the predicted
groundwater levels in the immediate vicinity of the mine pit should be used with caution."

Suggested change:
" Difficulties in calibrating water levels on the west side of the model, nearest the mine pit, were
identified. This means that the predicted groundwater levels in the immediate vicinity of the mine pit
should be used with caution.  This has not impacted the overall analysis of impacts; the expected
changes in water levels in the immediate vicinity of the mine pit are very large, and impacts to springs
and wells in this area are not in question even if some error exists in the exact predicted amount of
water level change."

Chris comments:
The overall idea is not just to say that "they should be used with caution" but to explain just how we
used them with caution, and how this impacts the analysis.   I think this change reflects those points.



5.  Monty East Side model - Potential Limitations and Current Usability of Model.   Page 13, Lines 4-5
Tetra Tech East Side model - Potential Limitations and Current Usability of Model.  Page 14, Lines 26-
27
Original text:

"The calibration appears to be within acceptable range, although it was not entirely successful on the
west side of the model."

Suggested change:
" The calibration appears to be within acceptable range, although it was not entirely successful on the
west side of the model.  This has not affected the analysis, as predicted water level changes in this
area are very large and prediction errors would not affect the overall expected impacts to springs and
wells."

Chris comments: 
Same issue as above.

GROUNDWATER QUALITY

6.  Issues, General comment, Page 2, Lines 1-6
General comment:
This comment was about the Sierrita plume.  This was brought up several times as an issue, but
frankly we had no great way to analyze it.   So the choice in the last draft was to include it as an issue
raised but not further analyzed.

Terry doesn't like this approach.   If it's raised, it ought to be analyzed.   I actually agree.  
Unfortunately, we don't have much to go on, but we can make use of what we have.   The Monty west
side Addendum actually gives us a little more information to use regarding the plume and planned
mitigation for it.

Suggested change:
I propose to now analyze this issue fully in the document.  To do so, here's what I have to change:
6A.  Page 1, Lines 36-42; Page 2, Lines 1-6
Original text:
"Issues were also raised during scoping concerning the possible effect that pumping from the mine
water supply well field would have on groundwater flow directions and gradients in the Upper Santa
Cruz Sub-Basin, along with the potential to cause migration of known areas of groundwater
contamination, such as leaking underground storage tanks or the known sulfate plume from the Sierrita
mine tailings.

The exact extent of the Sierrita sulfate plume has not been clearly defined. Based on groundwater
modeling (Montgomery and Associates 2009a), the pumping is not expected to drastically change the
groundwater flow direction in the area, and it is not likely to change migration of the sulfate plume. Of
54 known leaking underground storage tanks identified within the general area, all but two have been
closed. The two open sites are located approximately 10 miles southwest of the pumping center
(Arizona Department of Environmental Quality 2010b). Further analysis of the effects on groundwater
quality in the Upper Santa Cruz Sub-Basin was not conducted."

Suggested change:
"Issues were also raised during scoping concerning the possible effect that pumping from the mine
water supply well field would have on groundwater flow directions and gradients in the Upper Santa
Cruz Sub-Basin, along with the potential to cause migration of known areas of groundwater
contamination, such as leaking underground storage tanks or the known sulfate plume from the Sierrita



mine tailings.

Of 54 known leaking underground storage tanks identified within the general area, all but two have
been closed. The two open sites are located approximately 10 miles southwest of the pumping center
(Arizona Department of Environmental Quality 2010b). Further analysis of the effects on these leaking
underground storage tanks was not conducted.   Potential impacts on the Sierrita sulfate plume from
mine water supply pumping have been analyzed."

6B.  Add new section to Environmental Consequences-Impacts Common to All Action alternatives
Suggested change:
"Impacts to Sierrita Sulfate Plume

The extent of the sulfate plume originating from the Sierrita mine tailings is not fully characterized;
however, Sierrita intends to conduct mitigation pumping to prevent further migration of this plume
northwards into the Upper Santa Cruz Sub Basin.   The mitigation pumping would be located
approximately 5.5 miles south of the Rosemont water supply pumping, and would extend an additional
5 miles southward from there.  Mitigation pumping is expected to commence in 2012 and extend
through 2060, extracting about 23,000 acre-feet per year.   The mitigation pumping will be offset by
reduced pumping by Sierrita elsewhere in the basin.

Because the exact location and amount of mitigation pumping is not yet known, it was not able to be
analyzed in the Montgomery west side model (cite), but any change in water levels, gradient, or flow
direction has the potential to cause migration of existing areas of groundwater contamination. The
location of the sulfate plume is beyond the expected range of significant drawdown from the Rosemont
water supply wells, although some change in gradient would likely be detected in the vicinity of the
sulfate plume due to the mine water supply pumping.  However, more importantly by its nature the
mitigation pumping is designed to create a cone of depression to capture sulfate-contaminated
groundwater and prevent it from further migration.   It is unlikely that the minor amounts of drawdown
created at this distance from the water supply pumping will significantly affect the results of the Sierrita
mitigation pumping or result in any additional migration of the Sierrita sulfate plume."

7.   Methodology Section, Page 3, Lines 28-33
Original text:
" <!--[endif]-->The geochemical modeling report identifies several constituents present in leaching
results from source rock; these constituents are known to be present but are not analyzed or reported
in the modeling results. This is reflected by the “not reported” notations in Tables 3.2 through 3.4. Lack
of these results does not invalidate the analysis for the constituents modeled; however, they would
allow for a more complete analysis of possible impacts to groundwater quality."

Suggested change:
" The geochemical modeling report identifies several constituents present in leaching results from
source rock; these constituents are known to be present but are not analyzed or reported in the
modeling results. This is reflected by the “not reported” notations in Tables 3.2 through 3.4. These
missing results have been requested.   Lack of these results does not invalidate the analysis for the
constituents that were modeled, but the potential impact to groundwater quality for the missing
constituents cannot be assessed at this time."

Chris comments:
This comment actually recurs several times.  The overall idea is again that we identified a data gap,
but what does it mean?  Does it affect us?  Unfortunately in this case, it really does.  The above text
change is really just a wording change and is far less than what I believe Terry wants to see.  But the
fact is that I have nothing to go on.  I don't know why those results were left out.   I don't know when
we will get them.   I don't know what they will show.   And they really are important for a complete



analysis.

Unlike the calibration issues---which I think is probably okay just not documented, and probably
wouldn't matter to the ultimate analysis---this is an issue that really can't be sugarcoated.  Any
thoughts?

8.  Heap Leach Facility, Page 12, Lines 15-19
Original text:
"The cone of depression will take time to develop during the mine life, and there is a possibility that
heap leach seepage, if the containment system failed, would have an opportunity to move laterally prior
to reaching regional groundwater or have the opportunity to migrate off-site before the cone of
depression expanded to reach the heap leach facility. Detailed fate and transport modeling of this
scenario has not been conducted. "

Suggested change:
"The cone of depression will take time to develop during the mine life, and there is a possibility that
heap leach seepage, if the containment system failed, would have an opportunity to move laterally prior
to reaching regional groundwater or have the opportunity to migrate off-site before the cone of
depression expanded to reach the heap leach facility."

Chris comments:
I'm okay with this change--the changed text is still accurate.  Terry's comment was that mentioning that
fate/transport modeling hasn't been conducted isn't good enough---what's the plan to remedy it?  Have
we requested it?    But this particular issue isn't on the radar screen to be addressed, and I don't
believe it will be pursued further by any of the subconsultants.  In that light, I think we drop the last
sentence and let it stand as an issue that will get no further resolution.

9.  Mine Pit Lake, Page 15, Lines 25-30
Original text:
"It should be noted that any contributions to the mine pit lake from infiltration of heap leach facility
seepage (which was modeled to have water quality exceedances of cadmium, nickel, and selenium)
were not modeled. Seepage rates from the heap leach facility were estimated at 10 gallons per minute,
compared with the modeled total groundwater inflow to the pit lake of approximately 87 gallons per
minute. This represents a limitation of the geochemical model but appears unlikely to result in large
differences in the model results."

Suggested Change:
"It should be noted that any contributions to the mine pit lake from infiltration of heap leach facility
seepage (which was modeled to have water quality exceedances of cadmium, nickel, and selenium)
were not modeled. Seepage rates from the heap leach facility were estimated at 10 gallons per minute,
compared with the modeled total groundwater inflow to the pit lake of approximately 87 gallons per
minute. This is unlikely to result in large differences in the model results."

Chris comments:
Again, I don't believe there will be any further analysis coming on this particular point from any of the
subconsultants, and this will have to stand as an issue that will receive no further resolution.  I'm okay
with the change.

10.  Summary of Impacts, Page 16, Lines 15-17
Original text:

"Geochemical modeling of the heap leach facility does not demonstrate that the passive treatment
systems will be adequate to prevent discharge of seepage with elevated levels of cadmium,
nickel, and selenium."



Suggested change:
"Geochemical modeling of the heap leach facility indicates the passive treatment systems will be

inadequate to prevent discharge of seepage with elevated levels of cadmium, nickel, and
selenium."

Chris comments:
Obviously this is just a wording change.  But the bigger issue Terry raised---are there any further

plans to deal with this?   I know of none.   Are you aware of any further discussion about the
heap leach passive treatment?   My hunch is that nobody really realizes the treatment system
modeling shows it doesn't fully work---I had to really dig into the data while writing the report in
order to reach that conclusion.   Have you heard this raised anywhere?



From: Beverley A Everson
To: aelek@fs.fed.us; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; Reta Laford; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: input to me and Mindee of comments on DEIS - there are problems with using Correspondence Data Base -
please read

Date: 01/22/2010 11:27 AM

One problem with using CDB is that everyone has to have signing authority.  There also have been
questions from the team about attaching large parts of the DEIS to correspondence in the database,
and it sounds like it is difficult to cut out small pieces of the DEIS to a CDB memo. 

So, for now at least, I suggest that we use the J Drive for a filing space for comments and edits.
 Please file your comments in J/fsfiles/Office/EIS/RosemontEIS/Draft.  After filing your comments, send
an email to Mindee and me to let us know that you've submitted your comments. 

I apologize for changing gears on everyone in terms of the process you should be using for submitting
comments.  Please give me a call if you have any questions. 

Don't forget that your comments are due by COB today. 

Thanks - 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Kendra L Bourgart
To: Melissa Reichard; tciapusci@fs.fed.us; Tom Furgason; Keith L Graves; Jeanine Derby; Reta Laford; Salek

Shafiqullah; John Able; Faye Fentiman; Teresa Ann Ciapusci; Beverley A Everson; Robert Lefevre; Carl
Ostermann; Janet Jones; MiMi Battin; Andrea W Campbell; Heidi Schewel; Kendra L Bourgart

Subject: Invitation to Potluck and Link to Agua Caliente Park Web Site
Date: 09/12/2008 06:46 AM

http://www.pima.gov/nrpr/places/agua_pk/index.htm

Greetings! (Melissa, Will you please forward this to the appropriate SWCA folks?)

Because of your participation in the Rosemont Project Scoping process, you and your
family have been invited to a potluck on Sunday, September 14 at 4 pm, to be held
at Agua Caliente Park.

Some of you have already alerted me about whether or not you are able to attend.
Thank you! FYI, There will be app. 20 adults and 5 children!

I've provided a link to the park's Web site, so you can obtain directions.

Thank you, Kendra

Kendra L. Bourgart
520-388-8390
559-920-6113
klbourgart@fs.fed.us
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Meeting Invitation:
Calendar Entry
Subject: Barrel Only meeting/conf call
When  
Date: Wednesday  06/30/2010
Time: 01:30 PM - 03:30 PM   (2 hours)
Chair: mreichard@swca.com
Invitees  
Required (to): daleortmanpe@live.com; karnold@rosemontcopper.com; fsamorano@rosemontcopper.com; Debby Kriegel;

David.Krizek@tetratech.com; Salek Shafiqullah; tfurgason@swca.com; jrigg@swca.com; mbidwell@swca.com
Optional (cc):
Where  
Location: # TUC Conf Room

Call in at 866-740-1260
Access code: 5410791

If we need webconference access as well, let me know.
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Meeting Invitation:
Calendar Entry
Subject: Biologist Meeting re: Chapter 3 of DEIS
When  
Date: Tuesday  08/17/2010
Time: 09:00 AM - 10:30 AM   (1 hour 30 minutes)
Chair: gsoroka@swca.com
Invitees  
Required (to): tjchute@msn.com; tfurgason@swca.com; Larry Jones; Richard A Gerhart; gsoroka@swca.com
Optional (cc):
Where  
Location: SWCA Conference Room
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Meeting Invitation:
Calendar Entry
Subject: Meeting on Reclamation
When  
Date: Friday  06/04/2010
Time: 10:00 AM - 12:30 PM   (2 hours 30 minutes)
Chair: karnold@rosemontcopper.com
Sent By: Kathy Arnold
Invitees  
Required (to): Debby Kriegel; Salek Shafiqullah; daleortmanpe@live.com; fsamorano@rosemontcopper.com;

david.krizek@tetratech.com; karnold@rosemontcopper.com
Optional (cc):
Where  
Location: SWCA

10:00 AM - 12:30 PM June 4, 2010
Location: SWCA

This is a tentative meeting scheduled to review the opportunities that were
discussed in our meeting on May 24.

Rosemont has committed to the following:
1.  Preliminary design work to review if the concept will work
2.  Technical Memorandum to show progress on the design by June 2
3.  Firming up the date and time of this meeting by Friday June 2
4.  Review of the opportunities for shaping during the following week

This will involve the following design elements:
1.  Drainage channel that sits along the interior of the Barrel alternative
following the ridgeline
2.  Using the constraints that were itemized during the meeting:
    a.  McCleary Canyon restriction
    b.  Constraint to the Barrel Drainage
    c.  Pit setbacks
    d.  Drainage retention as necessary so as not to put the structures at
risk
3.  Use natural ground and waste rock to the extent practicable to get a
channel that is workable for drainage toward downstream Barrel drainage

The result of this review will be used to show the opportunities for
landforming or other shaping.

mailto:karnold@rosemontcopper.com
mailto:karnold@rosemontcopper.com
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com
mailto:fsamorano@rosemontcopper.com
mailto:david.krizek@tetratech.com
mailto:karnold@rosemontcopper.com


Meeting Invitation:
Calendar Entry
Subject: Meeting on Reclamation
When  
Date: Friday  06/04/2010
Time: 10:00 AM - 12:30 PM   (2 hours 30 minutes)
Chair: karnold@rosemontcopper.com
Sent By: Kathy Arnold
Invitees  
Required (to): Debby Kriegel; Salek Shafiqullah; daleortmanpe@live.com; fsamorano@rosemontcopper.com;

david.krizek@tetratech.com; karnold@rosemontcopper.com
Optional (cc):
Where  
Location: SWCA

10:00 AM - 12:30 PM June 4, 2010
Location: SWCA

This is a tentative meeting scheduled to review the opportunities that were
discussed in our meeting on May 24.

Rosemont has committed to the following:
1.  Preliminary design work to review if the concept will work
2.  Technical Memorandum to show progress on the design by June 2
3.  Firming up the date and time of this meeting by Friday June 2
4.  Review of the opportunities for shaping during the following week

This will involve the following design elements:
1.  Drainage channel that sits along the interior of the Barrel alternative
following the ridgeline
2.  Using the constraints that were itemized during the meeting:
    a.  McCleary Canyon restriction
    b.  Constraint to the Barrel Drainage
    c.  Pit setbacks
    d.  Drainage retention as necessary so as not to put the structures at
risk
3.  Use natural ground and waste rock to the extent practicable to get a
channel that is workable for drainage toward downstream Barrel drainage

The result of this review will be used to show the opportunities for
landforming or other shaping.
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Meeting Invitation:
Calendar Entry
Subject: Rosemont- East Hydrology Conference
When  
Date: Tuesday  02/03/2009
Time: 02:00 PM - 03:00 PM   (1 hour)
Chair: mreichard@swca.com
Invitees  
Required (to): Beverley A Everson; cstone@srk.com; daleortmanpe@live.com; dweber@elmontgomery.com;

hbarter@elmontgomery.com; jdavis@elmontgomery.com; lcope@srk.com; mmyers@elmontgomery.com;
mthomasson@elmontgomery.com; mreichard@swca.com; Salek Shafiqullah; tfurgason@swca.com; Roger D
Congdon

Optional (cc):
Repeats  
First meeting 02/03/2009 02:00:00 PM
Repeating  0
Where  
Location: Go To Meeting provided by Montgomery & Assoc
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Meeting Invitation:
Calendar Entry
Subject: Rosemont Hydrology West Team Meeting
When  
Date: Tuesday  02/17/2009
Time: 02:00 PM - 03:00 PM   (1 hour)
Chair: mreichard@swca.com
Invitees  
Required (to): Beverley A Everson; cstone@srk.com; daleortmanpe@live.com; dweber@elmontgomery.com;

hbarter@elmontgomery.com; jdavis@elmontgomery.com; lcope@srk.com; mmyers@elmontgomery.com;
mthomasson@elmontgomery.com; mreichard@swca.com; Salek Shafiqullah; tfurgason@swca.com; Roger D
Congdon

Optional (cc):
Repeats  
First meeting 02/17/2009 02:00:00 PM
Repeating  0
Where  
Location: Go To Meeting provided by Montgomery & Assoc
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Meeting Invitation:
Calendar Entry
Subject: Rosemont meeting- barrel alternative
When  
Date: Monday  05/24/2010
Time: 01:00 PM - 05:00 PM   (4 hours)
Chair: tucconfroom@swca.com
Sent By: Melissa Reichard
Invitees  
Required (to): karnold@rosemontcopper.com; Debby Kriegel; David.Krizek@tetratech.com; Salek Shafiqullah;

fsamorano@rosemontcopper.com
Optional (cc):
Where  
Location: SWCA Conference Room
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Meeting Invitation:
Calendar Entry
Subject: Rosemont meeting- barrel alternative
When  
Date: Monday  05/24/2010
Time: 01:00 PM - 05:00 PM   (4 hours)
Chair: tucconfroom@swca.com
Sent By: Melissa Reichard
Invitees  
Required (to): karnold@rosemontcopper.com; Debby Kriegel; David.Krizek@tetratech.com; Salek Shafiqullah;

fsamorano@rosemontcopper.com
Optional (cc):
Where  
Location: SWCA Conference Room

mailto:tucconfroom@swca.com
mailto:mreichard@swca.com
mailto:karnold@rosemontcopper.com
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mailto:fsamorano@rosemontcopper.com


Meeting Invitation:
Calendar Entry
Subject: Rosemont- West Hydrology Team Conference
When  
Date: Tuesday  02/17/2009
Time: 12:30 PM - 01:30 PM   (1 hour)
Chair: mreichard@swca.com
Invitees  
Required (to): Beverley A Everson; daleortmanpe@live.com; gregory.p.wittman@mwhglobal.com;

hbarter@elmontgomery.com; jmckenna@elmontgomery.com; ken.esposito@mwhglobal.com;
mmyers@elmontgomery.com; modom@elmontgomery.com; mreichard@swca.com;
rebecca.a.miller@mwhglobal.com; Salek Shafiqullah; toby.leeson@mwhglobal.com; tfurgason@swca.com;
Roger D Congdon

Optional (cc):
Repeats  
First meeting 02/17/2009 12:30:00 PM
Repeating  0
Where  
Location: Go To Meeting provided by Montgomery & Assoc
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Meeting Invitation:
Calendar Entry
Subject: Rosemont- West Hydrology Team Conference
When  
Date: Tuesday  02/03/2009
Time: 12:30 PM - 01:30 PM   (1 hour)
Chair: mreichard@swca.com
Invitees  
Required (to): Beverley A Everson; daleortmanpe@live.com; gregory.p.wittman@mwhglobal.com;

hbarter@elmontgomery.com; jmckenna@elmontgomery.com; ken.esposito@mwhglobal.com;
mmyers@elmontgomery.com; modom@elmontgomery.com; mreichard@swca.com;
rebecca.a.miller@mwhglobal.com; Salek Shafiqullah; toby.leeson@mwhglobal.com; tfurgason@swca.com;
Roger D Congdon

Optional (cc):
Repeats  
First meeting 02/03/2009 12:30:00 PM
Repeating  0
Where  
Location: Go To Meeting provided by Montgomery & Assoc
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Meeting Invitation:
Calendar Entry
Subject: Updated: Rosemont East Hydrology Team Conference
When  
Date: Tuesday  02/17/2009
Time: 02:00 PM - 03:00 PM   (1 hour)
Chair: mreichard@swca.com
Invitees  
Required (to): Beverley A Everson; cstone@srk.com; daleortmanpe@live.com; dweber@elmontgomery.com;

hbarter@elmontgomery.com; jdavis@elmontgomery.com; lcope@srk.com; mmyers@elmontgomery.com;
mthomasson@elmontgomery.com; mreichard@swca.com; Salek Shafiqullah; tfurgason@swca.com; Roger D
Congdon

Optional (cc):
Repeats  
First meeting 02/17/2009 02:00:00 PM
Repeating  0
Where  
Location: Go To Meeting provided by Montgomery & Assoc

mailto:mreichard@swca.com
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:cstone@srk.com
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From: Melissa Reichard
Sent By: rosemonteis
To: sshafiqullah@fs.fed.us; beverson@fs.fed.us; dsebesta@fs.fed.us; tfurgason@swca.com; klgraves@fs.fed.us;

dkriegel@fs.fed.us; wkeyes@fs.fed.us
Subject: Issue units of measure
Date: 06/24/2009 04:01 PM

Here's a link to the summary of all the units of measure from the Issue Cause &
effect worksheets that we all put together. 

<https://rosemonteis.webexone.com/r.asp?a=5&id=148021>
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From: Melissa Reichard
Sent By: rosemonteis
To: kellett@fs.fed.us; Robert LeFevre; Sarah Davis; beverson@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us;

ljones02@fs.fed.us; Alan Belauskas; William Gillespie; wkeyes@fs.fed.us; Kendall Brown; dsebesta@fs.fed.us;
Eli Curiel

Cc: Teresa Ann Ciapusci; Tom Furgason; Charles Coyle; Reta Laford; Melissa Reichard
Subject: Issues & Themes
Date: 03/20/2009 11:39 AM

Hi All!

The Word versions of the Cause & Effect Worksheets and the Issue narratives are
now uploaded. If you need any help with Track Changes, I have uploaded a Cheat
Sheet in the References folder. Please let me know if you have any questions or
issues with any of the documents. The assignments from the IDT meeting on
Wednesday are as follows:

Bob Lefevre- 1,3 Air Pollution, 57 Riparian Vegetation, 65 Soils

Bill Gillespie- 14 Archaeology

Sarah Davis- 15,61 Socioeconomics/EJ, 25 Outdoor Lighting

Kendall Brown- 27,28 Livestock Grazing

Alan Belauskas- 31 Noise

Walt Keyes (assistance from Bev and/or Salek)- 52 Reclamation Plan, 74
Transportation, 80,89partial,90,93 Mine Area Groundwater, 92 Potential Pit Lake, 94
Storm Water Control

Debbie Kriegel- 56 Recreation, 84 Visual Resources, 101 Wilderness

Debby Sebesta- 69 Special Status Species, 79 Vegetation, 83,102,103,104,105
Wildlife Habitat

Eli Curiel- 91 Acid Rock Drainage

 

Thanks!

Mel

 

 

 

Here's something on Rosemont Copper Project EIS that I'd like you to see. To go
directly to the item, click the link below or paste it into your web browser. Please
note that some email clients require that all the letters and numbers in the link
appear on one line, or else it won't go to the right place.
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<https://rosemonteis.webexone.com/r.asp?a=12&id=22832>

https://rosemonteis.webexone.com/r.asp?a=12&id=22832


From: Melissa Reichard
Sent By: rosemonteis
To: tskinner@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; sgriset@swca.com; tfurgason@swca.com;

rbowers@swca.com; mjfitch@fs.fed.us; jezzo@swca.com; tciapusci@fs.fed.us; awcampbell@fs.fed.us;
beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; teuler@swca.com; aelek@fs.fed.us;
wgillespie@fs.fed.us; hschewel@fs.fed.us; ccoyle@swca.com; jderby@fs.fed.us; mfarrell@fs.fed.us;
khouser@swca.com; wkeyes@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
gsoroka@swca.com; ccleblanc@fs.fed.us; ecuriel@fs.fed.us; ljones02@fs.fed.us; kpohs@swca.com;
hhall@swca.com; mbidwell@swca.com; rellis@swca.com; dmorrow@swca.com; jconnell@swca.com;
rmraley@fs.fed.us; dkeane@swca.com; klgraves@fs.fed.us; daleortmanpe@live.com; kellett@fs.fed.us;
devinquintana@fs.fed.us; rlaford@fs.fed.us; rlefevre@fs.fed.us; abelauskas@fs.fed.us; mreichard@swca.com;
kserrato@swca.com; dsebesta@fs.fed.us; cbellavia@swca.com

Cc: Melissa Reichard
Subject: Issues & Themes
Date: 02/20/2009 03:06 PM

Hi Everyone! I have uploaded everything you should need for your IDT assignments
from this Wednesday's meeting. If you have any issues with files, let me know. I
would recommend first, going to the Tracking Sheet and looking for your name in
the "Assigned to" column. Please note that if you don't see that column, look at the
bottom of the Excel file and be sure you are on the "Assignments" tab. I added what
notes came from the meeting. If you have anything else, let me know.

 

Mel

 

To go directly to the item, click the link below or paste it into your web browser.
Please note that some email clients require that all the letters and numbers in the
link appear on one line, or else it won't go to the right place.

<https://rosemonteis.webexone.com/r.asp?a=12&id=22832>
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From: Beverley A Everson
To: dsebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us;

ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie; Arthur S Elek; Charles A Blair

Subject: Jan. 13, 2010 Rosemont Extended IDT Meeting Agenda
Date: 01/12/2010 02:39 PM
Attachments: Jan. 13, 2010 IDT Meeting Agenda.docx

Hi Everyone, 

Enclosed is the agenda for the team meeting tomorrow.  Note that this is an extended team meeting,
and that it's in 6V6 rather than 4B (which is our usual meeting place for extended team meetings). 

There have been concerns expressed by the team in some of our last several meetings about the
project schedule and work priorities, and also regarding communication with SWCA on the project.  I've
asked Reta to attend part of the meeting tomorrow to address these concerns.  This is the team's
opportunity to speak up and share your thoughts on the project directly with line, and I hope that you'll
take advantage of the opportunity. 

In addition to the half day IDT meeting, there will also be an afternoon meeting, from 1:00 to 5:00, to
review mitigation with SWCA and Rosemont.  I would appreciate core and extended team participation
in that meeting, and if possible, another meeting onThursday (same time) to continue mitigation review.
 Both afternoon meetings will also be in 6V6. 

Thank you, 

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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January 13, 2010

Rosemont Copper Project IDT

Meeting Agenda





Location:  Coronado National Forest Supervisor’s Office, 300 W. Congress, Tucson, AZ.  85701, Rm. 6V6. 



Time:  9:00 – 12:00



Attendees:  Rosemont Copper Project Extended Interdisciplinary Team



Agenda:



Overview of meeting



Project schedule and work priorities (Reta Laford)



Project record (Sarah Davis)



Powerline siting analysis update (Kent Ellett)



Project status and meetings (round robin)







From: Beverley A Everson
To: Andrea W Campbell; Christopher C LeBlanc; Debby Kriegel; Deborah K Sebesta; Eli Curiel; George McKay;

Heidi Schewel; Janet Jones; Jennifer Ruyle; John Able; Keith L Graves; Kendall Brown; Larry Jones; Mary M
Farrell; Robert Lefevre; Salek Shafiqullah; Sarah L Davis; Shane Lyman; Tami Emmett; Teresa Ann Ciapusci;
Walter Keyes; Alan Belauskas; William B Gillespie; Reta Laford; tfurgason@swca.com; mriechard@SWCA.com

Cc: Michael A Linden; Mark E Schwab
Subject: January 14 Rosemont Copper Project Core and Extended Team Meeting
Date: 01/08/2009 09:54 AM

Hello Everyone,

This is to confirm that we will be having a meeting next Wednesday to review Issue
Statements for the project.  I expect to receive Issue Statements from SWCA on
Monday, and will distribute them when I receive them.  In the meantime, if you
haven't already done so, please review the scoping comments.  Also, everyone on
the team should be concurrently developing the Existing Conditions for his or her
area of expertise.

Our meeting on January 14 will be from 9:00 to 4:30 in 4B.  Please let me know if
you will be unable to attend.

(Mike and Mark, this is for information only)

Thank you!

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Christopher C LeBlanc/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Eli Curiel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=George McKay/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Janet Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Jennifer Ruyle/OU=R3/O=USDAFS@FSNOTES
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Keith L Graves/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kendall Brown/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES Roxane M Raley/R3/USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Sarah L Davis/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Shane Lyman/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Tami Emmett/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Alan Belauskas/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:mriechard@SWCA.com
mailto:CN=Michael A Linden/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mark E Schwab/OU=R3/O=USDAFS@FSNOTES


From: Beverley A Everson
To: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
Walter Keyes; William B Gillespie; tfurgason@swca.com

Subject: Jeanine's response to team on alternative development
Date: 12/07/2009 10:30 AM
Attachments: Doc.doc

Please see enclosure; no response needed.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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		Subject:

		Alternative Development Direction



		

		



		To:

		Rosemont Copper Project Interdisciplinary Team  



		

		





This letter serves to document my directions to the Team for alternative development.


The basis of alterative development stemmed from the Team’s consideration of scoping comments that were received on the Proposed Action.

On March 30, 2009, the Team presented to me its recommendation for comment disposition.  Specifically, the Team recommended twenty Significant Issues to be carried forward in the EIS.


On April 15, 2009, after giving much thought to the Team’s recommendation and review of supporting material, I met with the Team Leader, the Nogales District Ranger, and the Deputy Forest Supervisor.  It was at this meeting that I instructed the Team Leader to re-categorize the issues into the following four categories:  issues that drive development of alternatives, mitigation, and monitoring; issues to focus the description effects; issues that address the process; and issues out of scope for this project.  I provided this direction because I was concerned that some people who commented on the Proposed Action might be offended by the traditional naming convention of issues under NEPA (i.e., ‘Significant’ and ‘Not Significant’).  I further felt that it was more important for the public to be able to readily understand how comments were considered in the NEPA process, and that such a re-categorization would help achieve this.  It was also at this meeting that I proposed a regrouping of the Team’s recommended Significant Issues into the following potential issues that might drive development of alternatives:  Air, Heritage Resources, Night Skies, Noise and Vibration, Recreation, Riparian Habitat, Plants and Animals, Transportation, Water, Visuals, Reclamation, and Soils. 


As the Team attempted to develop alternatives responsive to the aforementioned potential issues, you recognized that only Heritage Resources, Recreation, Riparian Habitat, Plants and Animals, Water, and Visuals were notable drivers in the process generating different conceptual alternative footprints.


On October 2, 2009, the Team recommended to me five alternatives to the Proposed Action that you believed were responsive to the alternative driving issues.  The alternatives presented included:  No Action, Barrel McCleary Phased Tailings, Barrel Only, Sycamore Tails/Barrel Waste, and Scholefield Tails/McCleary Waste.  I accepted your recommendation to consider these alternatives in detail and they were subsequently presented to the Regional Office.


I have since directed the Team to further explore two other types of alternatives.  One type of alternative would include transporting ore and/or waste and tailings to existing operations west of the project area (e.g., Mission Complex, Twin Buttes Mine, and Sierrita Mine).  The other type of alternative would include backfilling the proposed pit, either concurrent with operations or as part of the final reclamation.


I have also offered Cooperating Agencies the opportunity to design an action alternative for further consideration.  I expect you to assist them in that effort.


While refining potential alternatives, continue to review and apply appropriate mitigation measures.  I expect that many of the public comments will be addressed through mitigation measures.


Providing a clear, concise, accurate description of the alternatives along with demonstrating its correlation to each to issue is an important component of the EIS.  Continue to revisit the alternatives periodically to ensure that they still adequately address issues.

And lastly, I expect that alternatives proposed to be dropped from detailed study will have solid rationale behind such recommendations for my consideration.

Thank you for the work you have done to date furthering the EIS, and for your continued professionalism and dedication to producing a quality analysis.

		

		



		/s/ Jeanine A. Derby

		 



		JEANINE A. DERBY

		 



		Forest Supervisor
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From: Beverley A Everson
To: Andrea W Campbell; Eli Curiel; George McKay; Keith L Graves; William B Gillespie; Erin M Boyle; Salek

Shafiqullah; Deborah K Sebesta; Tami Emmett; Walter Keyes; John Able; Beverley A Everson; Teresa Ann
Ciapusci; Larry Jones; Debby Kriegel; Thomas Skinner; Randall A Smith; Maria A McGaha; Geneen Granger;
Reta Laford; Jeanine Derby; tfurgason@swca.com; jmivor@swca.com; kpohs@swca.com; jconnell@swca.com;
mrecihard@swca.com

Subject: July 1 and 2 meetings
Date: 06/25/2008 04:53 PM

Hi Everyone,

This is to let you know that the July 1st meeting will be held at the Hotel Arizona,
from 1:00 to 4:00, in the Ocotillo Room.

I have the following people signed up for the July 2 field trip:

Bill Gillespie
Salek Shafiqullah
Tami Emmett
Walt Keyes
John Able
Bev Everson
T. A. Ciapusci
Larry Jones
Tom Skinner
Jeanine Derby
Reta Laford
Erin Boyle

Tom F., I think that you told me that you, John McIvor, Keith Pohs and Jeff Connell
would all be attending the field trip, but please confirm.

Reta, is Geneen Granger going to be attending the field trip?

If I've missed anyone who's planning to attend the this trip, please let me know.

Field trip participants should wear field gear including good walking boots, and sun
protection (hats, sun screen, long sleeves), and should bring plenty of water.  Lunch
will be provided for the group and we will be eating at Hidden Valley Ranch after the
site visit.  We will leave from the east side of the Federal building promptly at 8:00,
and will be returning between 2:00 and 2:30.  Vehicles are reserved to accomodate
everyone.  We'll be traveling caravan style, stopping at milepost 44 on Hwy 83 for
an overview of the Rosemont project, then going into the project area from there.

Feel free to contact me if you have any questions about the meetings.

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701
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Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Jeremy J Sautter; Kendall
Brown; ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; tjchute@msn.com; Walter Keyes; William B Gillespie; Jeremy J Sautter;
tjchute@msn.com

Subject: July 21 Extended IDT meeting agenda
Date: 07/20/2010 05:11 PM
Attachments: July 21, 2010 IDT Meeting Agenda.docx

Enclosed. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428 
fax: 520-388-8305 
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July 21, 2010

Rosemont Copper Project 

IDT Meeting Agenda







Location:  Rm. 6V6, 300 W. Congress, Tucson, AZ.



Time:  9:00 – 12:00



Attendees:  Rosemont Copper Project Extended Interdisciplinary Team



Agenda:



9:00 – 9:15 – new staff (Terry Chute) introduction



9:15 – 10:15 - Joanna Duffek, International Dark Sky Association, presentation



10:15 – 10:30 - break



10:30 – 11:15 – alternatives and mitigation finalization 



11:15 – 12:00 – round robin project update



From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; klgraves@fs.fed.us;
ljones02@fs.fed.us; mfarrell@fs.fed.us; Melissa Reichard; rosemonteis; rlaford@fs.fed.us; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; tciapusci@fs.fed.us; temmett@fs.fed.us; teresa@ciapusci.com;
tfurgason@swca.com; wgillespie@fs.fed.us; wkeyes@fs.fed.us

Subject: July 22 Rosemont IDT meeting agenda
Date: 07/13/2009 11:54 AM
Attachments: 07222009_agenda.xml

Forwarded from Mindee - 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Jeremy J Sautter; Kendall
Brown; ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; tjchute@msn.com; Walter Keyes; William B Gillespie

Subject: July 28 Core IDT Meeting
Date: 07/23/2010 04:26 PM

We won't be meeting.  Please plan to use the day for individual work on the project.  See you on
August 5. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel; Deborah K

Sebesta; Eli Curiel; George McKay; Heidi Schewel; John Able; Kendall Brown; Kent C Ellett; Larry Jones; Marc
Kaplan; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; S@FSNOTES; Salek Shafiqullah;
Sarah L Davis; Tami Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: July 8 Rosemont Copper Project Extended IDT Meeting
Date: 07/06/2009 12:59 PM

Please plan on attending this meeting, as your participation is important in terms of
alternative development and refinement.   The meeting will be in 4B, from 9:00 to
4:30.  Part of the meeting will include a presentation from Rosemont Copper
Company on mitigation they've developed in response to scoping comments and
issues.

You should also have completed your Bounds of Analysis reveiw for your specialty by
COB on the 8th..

See you Wednesday.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel; Deborah K

Sebesta; Eli Curiel; George McKay; Heidi Schewel; John Able; Kendall Brown; Kent C Ellett; Larry Jones; Marc
Kaplan; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; S@FSNOTES; Salek Shafiqullah;
Sarah L Davis; Tami Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: June 10 Rosemont Copper Project Extended IDT Meeting
Date: 06/03/2009 07:15 PM

Hi Team,

This is to let you know that we will have a morning meeting of the extended IDT on
June 10 in 4B, 9:00 to 12:00.  John Able will be introducing you to the new project
website that will be up and running very soon.  The website will have a user-friendly
searchable comments database that I would like to get your feedback on. 

On aother subject, you've all been notified of the technical reports submitted by
Rosemont over the past couple of months that are available on WebEx.  You should
all be reading and reviewing the reports in your resource areas.  As a reminder,
remember that I have hard copies of the reports that I am happy to share with you
if you need them (I am not passing them out to everyone as I have limited copies,
but can get more copies as needed).

See you on the 10th.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Arthur S Elek/OU=R3/O=USDAFS@FSNOTES
mailto:ccoyle@swca.com
mailto:CN=Christopher C LeBlanc/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Eli Curiel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=George McKay/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTE
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kendall Brown/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kent C Ellett/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Marc Kaplan/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Marc Kaplan/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@SWCA.com
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:S@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Sarah L Davis/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Tami Emmett/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES


From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie; Jeremy J Sautter

Subject: June 16 Rosemont Copper Extended IDT meeting agenda
Date: 06/14/2010 01:29 PM
Attachments: June 16, 2010 IDT Meeting Agenda.docx

Hi Everyone, 

Here's the agenda for Wednesday's meeting.  You'll notice I made a few changes to the meeting
agenda compared to what I sent out in my email note to you on Friday.   

Note that this is an extended team meeting with some critical discussion on project schedule, needs for
the project, and team members workload.  Please let me know whether or not you will be attending. 

Thank you - 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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June 16, 2010

Rosemont Copper Project 

IDT Meeting Agenda







Location:  Rm. 6V6, 300 W. Congress, Tucson, AZ.



Time:  9:00 – 12:00, 1230 – 3:30



Attendees:  Rosemont Copper Project Core Interdisciplinary Team



Agenda:



9:00 – 10:00 – project schedule, work priorities, Schofield Alternative (Reta)



10:00 -10:30 – Rosemont heritage resources (Bill)



10:30 – 10:45 - break



10:45 – 12:00 – needs from SWCA, re., ideas for the revised SOW, including staffing suggestions (all)



12:00 – 12:30 – lunch



12:30 – 13:30 – project update, round robin (all)



From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: June 2 IDT meeting
Date: 06/01/2010 02:58 PM

There is no meeting tomorrow except for the group going to look at orchids. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: June 23 IDT meeting and July 21 extended IDT meeting (note this is the third instead of the second
Wednesday in July)

Date: 06/21/2010 05:26 PM

RCP Team, 

Please plan on a short IDT meeting this Wednesday, 9:00 to 10:30, to exchange updates on what
everyone has been working on relative to the project.  This is a core team meeting, but as always,
extended team members are welcome.  We'll be meeting in 6V6. 

Our next extended team meeting will be on July 21, to accomodate a presentation on dark skies that
Sarah has scheduled for us.  Note that this is the third Wednesday in July, rather than our usual
meeting date on the second Wednesday of the month. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel; Deborah K

Sebesta; Eli Curiel; George McKay; Heidi Schewel; John Able; Kendall Brown; Kent C Ellett; Larry Jones; Marc
Kaplan; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; S@FSNOTES; Salek Shafiqullah;
Sarah L Davis; Tami Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: June 24 Rosemont Copper Project Core IDT meeting MOVED TO SWCA OFFICE
Date: 06/23/2009 01:00 PM

We will be meeting at the SWCA office tomorrow instead of 4B.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel; Deborah K

Sebesta; Eli Curiel; George McKay; Heidi Schewel; John Able; Kendall Brown; Kent C Ellett; Larry Jones; Marc
Kaplan; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; S@FSNOTES; Salek Shafiqullah;
Sarah L Davis; Tami Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: June 24 Rosemont Copper Project Core IDT meeting
Date: 06/18/2009 03:10 PM

The core IDT will be meeting in 4B from 9:00 to 4:30 on June 24.  We will review
3D modeling of the proposed alternative waste and tailings disposal site, and will
also look at how these alternatives will impact resources.  Although the meeting is
optional for the extended team members, I'm going to need input from heritage and
from riparian resources (Bob LeFevre), and request that you attend the meeting
(please let me know of your availability).

We'll plan on a half hour lunch, so please bring lunch or plan to order out for one.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: John Able
Sent By: johnable23@gmail.com
To: Marty Rozelle; Sue Lewin; Andrea W Campbell; Beverley A Everson; Faye Fentiman; Heidi Schewel; Jeanine

Derby; Melissa Reichard; Reta Laford; Teresa Ann Ciapusci; Tom Furgason; Janet Jones; Salek Shafiqullah;
baydelotte@fs.fed.us; carlossmith@fs.fed.us; aquevedo@fs.fed.us

Subject: June 30 Tucson Hearing Plan/Safety Plan, Draft Version 2
Date: 06/25/2008 09:39 AM
Attachments: Tucson Hearing Plan.doc

I noticed the first version of this document I sent rejected from Marty's inbox
because it was too large.  I've resized the photos in the document, so this one
should reach everyone.

One small change from the previous hearing (and version of this document):  the
powerpoint projector will be on stage.  We will also need to bring our own laptop for
this presentation.  Just found this out from the school's stage manager, who will be
there to help us set up and operate.  This may mean Marty advance the slides, or
perhaps we can get Tom Furgason on stage to do that.  A third option is that the
presenters advance their own slides.  Let me know if you have a preference.

Again, this is still draft, so please let me know if you see anything in the plan that
should be changed or improved.

Also, FYI, just read that Congresswoman Giffords plans to attend the first hour or so
of the hearing, so we will invite her to sit with the listeners (along with any other
elected officials in the room).  We will want to ensure that Rep. Giffords is early in
the queue if she wants to speak.  Last time she spoke, her staffer arrived early to
sign her up early, so I doubt this will be much of an issue.  

See you Monday.

-- 
John A. Able
Office of Forest Communications
Coronado National Forest
Mobile: 520-405-4256
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Internal Use Only – Draft – Hearing Plan




June 30 Tucson Hearing Plan (Pages 1-11)


Safety Plan (Pages 12 - 15)




		Location


Rincon High School


422 N Arcadia Ave

Tucson, AZ 85711



		Time/Schedule

4:30 p.m.:  Setup (SWCA, Meeting Director) arrive


5:00 p.m.:  Other Staff and LEOs arrive and meet in lobby for facility tour and instructions. 


5:15 p.m.:  All Staff Safety Briefing inside Auditorium

5:30 p.m.:  Doors open for Speaker Check-In

6:00 p.m.:  Hearing starts promptly 


8:30 p.m.:  Speaker Check-In ends 


8:30 p.m. to 10:30 p.m.:  Meeting End time is flexible -- meeting will continue until everyone speaks.





IF LOST, PHONE JOHN ABLE AT 520-405-4256



Location of Facility.  Red rectangle approximates location of Auditorium.

Staff Parking entrance off Fifth St.   Park furthest east in Staff Parking Lot.  Back in for easy exit.  Follow the walkway bordering grass north of Auditorium to Auditorium entrance.



Public Parking entrance from Arcadia Ave.  Sign needed at Arcadia and each entrance for Public Parking.



Auditorium Layout





























* Court Reporter can relocate if necessary

** Podium



Public Parking, east side of Auditorium.  Additional public parking south (right). 



Public Front Entrance – northeast side of Auditorium.



Auditorium East Entrance/Audience Stage Left 


Stage



Stage, screen.  Standard auditorium.



Audience Center & Stage Right 





Walkway from Auditorium north to Staff parking




Staff Parking lot.  Looking northwest toward Fifth St.  Auditorium is southeast.  Entrance off Fifth St.



Walkway from Alternate Parking lot to closest Staff Parking – Alternate lot for loading/unloading equipment or LEO use only.

Concept



A public hearing in a 1200-seat auditorium with two contract moderators and one speaker podium.


Speakers complete a “speaker card” between 5:30 p.m. and 8:30 p.m. at the Check-in table in the lobby.


A moderator (Marty Rozelle or Sue Lewin) occupies the stage.  A stage podium will be available, but moderators will wear wireless microphones and are free to move about the auditorium as needed.  Moderators may alternate between the stage and house.  One will always remain on the stage.


The stage podium will also be used for introductory remarks/presentations.


The court recorder will sit at a table on stage or in the auditorium first row, wherever hearing conditions are best.


Audio recording will be conducted from the Control Booth near the rear of the auditorium.


The House Moderator (roaming in the auditorium) will 


· coordinate receipt of speaker cards from Check-in


· coordinate providing speaker cards to the Primary Moderator


· silently facilitate the speaker queue and provide assistance to attendees, including ushering, assisting anyone with a disability


· communicate necessary announcements to the moderator on stage.  


· (The House Moderator may use the wireless microphone if necessary.)


One Speaker Podium front and right center at auditorium level, facing the audience.


The Speaker Queue occupies row 1, auditorium left or right, whichever is most convenient.  (Row Reserved)


The Timer occupies the first seat on the center aisle in Row 2, auditorium right. (Row Reserved)


Listeners occupy row 2, auditorium right.  Elected officials are invited to sit in this row. (Row Reserved)


Row 3, auditorium right will remain vacant, unless the auditorium is filled and the seats needed to seat attendees.  (Row Reserved) 


The moderator may make decisions necessary to maintain efficiency and order.


Meeting Director John Able will make all on-site decisions about altering the meeting plan, including speaker order decisions.


Forest Supervisor Jeanine Derby or Law Enforcement will make the decision to close or terminate the meeting.  


Facility Layout:


The hearing facility consists of a traditional theater auditorium and lobby.  (Refer to Page 3.)

The public will enter into a lobby, where they will find the “Check-In” table and displays.  At the Check-In table, attendees may:


· complete speaker cards


· sign up for the mailing list


· submit written comments in the comment basket


· get a copy of any of the following:


· NOI


· MPO Overview


· comment sheets


· comment methods/contacts (website, FS phone number) flyer


· the Reading Room CD/DVD


· Smokey Fire Prevention giveaways


The 1200-seat auditorium is accessed from the lobby via two doors.

The auditorium has two center aisles.  The floor is raked downward toward a large stage.


The stage will only be used by a moderator and by the presenters.  


· A podium will be available with a wired microphone 

· A screen is available for PowerPoint presentations.  The projector will be operated from the stage.  


Stage lights and house lights will be up.  Stage lights may be lowered during PowerPoint presentations.  


Emergency exits are available at the rear and sides of the auditorium.


Meeting Flow


1. Introduction:  Greetings, housekeeping, introductions of Forest Service Listeners, invitation to elected officials to sit with the listeners in Row 2.  Point out numerous fire exits available along the sides of the auditorium.


2. NEPA Overview Presentation (Teresa Ciapusci)


3. MPO Overview Presentation (Reta Laford)

4. Rules of order (Moderator)


5. Speakers (approximately 50 minutes) . . . .


6. Breaks (approximately 10 minutes) . . . .


7. Conclusion:  Thanks, conclusion, adios (Moderator)


General


Speakers must check-in between 5:30 p.m. and 8:30.  Meeting ends when everyone is done speaking.


Speakers limited to one three-minute comment.  Oral comments may be supplemented by written comments.


Staff Attire


· Business casual is recommended.  


· Forest Service employees may alternatively wear the uniform polo shirt with uniform pants.  


· Forest Service LEOs will dress as directed by the LEO supervisor.  


· SWCA may wear clothing with the company logo.  


· All meeting staff will wear their uniform name tag or a lanyard name tag.


Attendees/Assignments:


		Jeanine Derby

		Listener



		Reta Laford

		MPO Overview Presenter, Listener, 



		John Able

		Meeting Director



		Faye Fentiman

		Greeter



		Bev Everson

		Listener



		Teresa Ciapusci

		NEPA Presenter; Listener



		Janet Jones

		Timer



		Shana McLaurin

		Check-In



		Tom Furgason

		Check-In



		SWCA Personnel

		As required



		Marty Rozelle

		Moderator



		Sue Lewin

		Moderator



		Bob Aydelotte

		LEO Security Coordinator



		Andrew Quevedo

		LEO



		Carlos Smith

		LEO



		TPD Officers as assigned

		Meeting security 





Equipment/Supplies


John Able:


· Megaphone


· Laptop


· Projector (alternate)


· Give-aways (Smokey trinkets)


Tom Furgason:


· Bottled Water


· CD/DVDs


· Comment Basket


· Speaker Cards


· Handouts


· Poster/Displays


· Signs 


· Directions to public from 5th Street to Parking

· Directions to public from parking areas to auditorium


· Check-in


· Seat/Row Reservations


Arrival Times/Setup


Setup:  SWCA place signs and sets up Check-in table and Meeting Director Coordinate sound and projection system. prior to 5:00 p.m.


Forest Service LEOs arrive by 5:00 p.m.


Forest Service staff arrive by 5:00 p.m.  


All SWCA staff arrive by 5:00 p.m.

Safety Meeting at 5:15 p.m. in the Auditorium

Open entrance doors, Speaker Check-In begins at 5:30 p.m.


Hearing commences at 6:00 p.m.


Speaker Check-In Concludes at 8:30 p.m.


Meeting ends when everyone is done speaking, probably between 8:30 p.m. and 10:30 p.m.


Safety

Onsite Contact for Facility

Pete Blankfield  520-404-6121

Contacts for Hearing FS Law Enforcement


Name


Cell


Bob Aydelotte 
520-444-0442


Carlos Smith

928-965-1231

Andrew Quevedo
520-975-5375

Contacts for Hearing FS Staff and SWCA 


FS Name


Cell



Jeanine Derby

520-444-4034
(Listener)


Reta Laford

505-452-7557
(Introduction, Listener)


Keith Graves

520-403-4528 (Listener)

Faye Fentiman

520-237-1884 (Greeter)

John Able

520-405-4256  (Meeting Director)


Heidi Schewel
520-237-4860  (Media Relations)


Bev Everson

520-444-4605  (resource table)

Salek Shafiqullah
520-609-422     personal cell (listener)


Teresa Ann Ciapusci
520-237-0879  (NEPA table)


Janet Jones

520-403-3853  (Time Keeper)

SWCA name


Cell


Tom Ferguson

520-820-5178 (Setup, Check-In)


Shana McLaurin
845-430-6693 (Setup, Check-In)


Contractors


Cell


Marty Rozelle

602-224-0847 (Moderator)


Sue Lewin

480-890-0012 (Moderator)

Law Enforcement Officers (LEO) Role

· Forest Service Law Enforcement Officers are there for protection of federal officials.


· LEOs should remain inconspicuous, but within close proximity of Listeners and other FS Staff.  


· LEOs should monitor the Staff Parking Area to ensure it is secure during the meeting.  Some FS and SWCA staff may arrive in POVs.  LEOs can check IDs of those using the Staff Parking area if they are not wearing FS or SWCA uniforms or are not known to the LEOs.

· All meeting staff will carry out the instructions of LEOs.  (Non-LEO staff should recognize that LEOs may be aware of unsafe conditions that require quick response or exit.)


Crowd control and enforcement of local laws will be performed by Tucson Police Department Officers.

Pre-meeting Briefing

· Forest Service and SWCA staff are the safety team for this meeting.  Work together to be safe!


· John Able will provide a tour of the Auditorium facility for LEOs and interested meeting staff at 5:00 p.m.  Meet in the lobby.


· John Able will conduct a safety briefing for all staff and LEOs before the meeting starts inside the Auditorium at 5:15 p.m.

External Awareness

· The site is a fairly congested high school complex.


· The school complex may be open for some summer activities, including athletic practices.


· Groups may want to set up tables outside of the meeting area.  These groups must be granted permission by the school.  We will neither grant permission, nor take any action to prohibit groups from setting up tables.


· Many citizens are knowledgeable about water concerns and other issues.


· Attendees may have a strong desire to press for answers not readily available at this time because we are just beginning the NEPA process.


· Do not engage in a debate.  Allow for people to express their opinions.

· Acknowledge that additional analyses will occur and encourage them to provide information to help.

Personal Items


· Keep ID and other essential items on one’s person during the meeting.


· Keep staff cell phone list on your person in case of separation.  Keep cell phones on “vibrate.”

· Bring no personal items such as briefcases, bags, or purses that you cannot keep on one’s person during the meeting.


Parking Safety Area

· The designated staff parking area is immediately northwest of the auditorium (see aerial photo on Page 2).  


· The designated staff parking area is not secure and does not have exclusive or multiple exit routes.  Security will be requested to monitor the lot at all times.

· All Forest Service employees are to park in the designated parking safety area.


· Contracted employees have the option of parking in the designated safety area.


· Walk and note the foot route to reach the parking safety area.


· Back into the parking spaces to facilitate safer egress.


Exit Code


· The Moderator will use the PA system to announce the broadcast exit code.  After a few minutes, Law Enforcement will announce that the meeting is over.


· The broadcast exit code is “Will the owner of the green Buick parked in the fire lane, please move it.”


· The exit code for an individual engaged with the public is “There’s a call for you at the check in.”


Post-Exit Meeting Area


· Once Forest Service employees receive the exit code, they are to calmly proceed to the designated safety parking area, load into vehicles, and wait further instructions.


· Once the exit code is given, SWCA employees should depart (and return, if necessary, when safe to do so).


· The driver of each vehicle is to make sure all passengers he/she arrived with are accounted for.


· Once all are accounted for in the designated safety area, assess the situation to determine whether it is safer for all to stay in place or exit.


· Leave the area in a safe manner.  If safe, vehicles should depart individually, not as a group.    


Post-Meeting Action


· If the meeting ends without incident, travel safely home.

· If the meeting is disrupted, meet at the Supervisor’s Office and receive post-meeting instructions.


Sound Booth�Audio Technician





Lobby





Parking





To staff parking





Moderator





P**





Timer/Listerners





Control Booth�Projector/Laptop





Speaker Queue





Check-In





Court Reporter*





Stage
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From: Salek Shafiqullah
To: Melissa Reichard
Cc: Debby Kriegel; Marcie Bidwell
Subject: June 4th Reclamation meeting
Date: 05/24/2010 04:46 PM

Hello Mel,
Marcie also met with us today via conference call.  I did not see her name on the
invitation list for June 4th.  Thanks for checking into this. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:mreichard@swca.com
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: June 9 and June 16 IDT meeting
Date: 06/07/2010 04:30 PM

Please plan on a half day core meeting, 9:00 to 12:00 on June 9, and a full day extended team
meeting on June 16.  Meeting room information and agenda to follow shortly. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Larry Jones
To: gsoroka@swca.com
Cc: tfurgason@swca.com; Melinda D Roth; tjchute@msn.com; Richard A Gerhart
Subject: kudos and plans
Date: 07/27/2010 11:00 AM

Hey Geoff--

I've been plugging away at the table with effects determinations, and should finish it
today.  The updated BE and specialists report are very helpful, and now I find it
pretty easy to make the determinations (most agree with yours). 

So, I wanted to say thanks for your hard work and patience...and putting up with
my "demands"...I think this stuff is finally coming together for some quality products.

My plan is to finish the table today, then spend tomorrow commenting on Chapter 3
of DEIS (that is my only working day I can devote to Rosemont before your
deadline, so what is done tomorrow will have to be good enough).  This should give
you time to make adjustments to DEIS.

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Melissa Reichard
To: Beverley A Everson; Marcie Bidwell; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; George, Michael; Annandale,

George
Cc: Dale Ortman PE
Subject: Land forming/Sedimentation virtual meeting
Date: 01/27/2010 04:24 PM

All-
 
You should have received an invitation in a separate email to a WebEx meeting. When you are
ready to sign in, click the link in the email to gain visual access to the presentation and call the
phone number that I included in the notes section to access the teleconference.
 
If any of you have any questions about content, contact Dale. If you have any technical difficulties,
contact me.
 
Mike & George- Whomever decides to present from their computer should login a couple minutes
early so that I can transfer the visual to your system. Please call the office (520)325-9194 when you
are ready to give it a go.
 
Thanks!
 
Melissa  Reichard
Project Administrator
SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
(520)325-9194, (520)325-2033 fax
 
Sound Science. Creative Solutions.
 
"Man's mind, once stretched by a new idea, never regains its original dimensions." -
Oliver Wendell Holmes
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From: Dale Ortman PE
To: Horst Schor
Cc: 'Debby Kriegel'; 'Beverley A Everson'; Salek Shafiqullah - USFS; Rochelle Dresser; 'Tom Furgason'; 'Melissa

Reichard'
Subject: Landform Comments Provided by Rosemont Copper Company
Date: 03/29/2010 05:32 PM
Attachments: 20100329_ortman_schor-etal_rosemontlandformconstraints_memo.pdf

Horst,
 
Attached is a memorandum presenting the comments on the landform design provided by
Rosemont Copper Company.  It appears these comments do not directly mirror those provided in
draft form prior to the 25 March 2010 teleconference; however at tomorrow’s conference call we
will endeavor to meld the two sets of comments in order to allow you to complete the current
contract.
 
Regards,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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DALE ORTMAN PE     Office: (520) 896-2404  
Consulting Engineer      Mobile: (520) 449-7307 
PO Box 1233       E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To: Horst Schor 


Copy to: 
Debby Kriegel, Bev Everson, Salek Shafiqullah, Rochelle Dresser (CNF), Tom 
Furgason, Melissa Reichard (SWCA) 


From: Dale Ortman PE 
Date: 29 March 2010   


Subject: 
Landform Layout Constraints and Comments Provided by Rosemont 
Copper Company 


 
Attached to this memorandum is a copy of the constraints and comments provided by Rosemont 
Copper Company regarding the landform alternative presented at the teleconference of 25 March 
2010 (Attachment A).  This information was excerpted from a letter dated March 25, 2010 from 
Mr. Jamie Sturgess (Rosemont) to Ms. Jeanine Derby (CNF Supervisor).   
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From: Dale Ortman PE
To: 'Horst Schor'
Cc: 'Debby Kriegel'; Salek Shafiqullah - USFS; 'Beverley A Everson'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Landform Design Presentation
Date: 03/22/2010 08:29 AM

Horst,
 
From our recent communication I understand you may be ready to present your landform design

for the Rosemont mine waste disposal facilities on Thursday March 25th.   The SOW provides for a
meeting in Tucson to present the findings; however a teleconference may be adequate.  Please let

me know if the 25th is still a viable date, and then we can discuss if a meeting or a teleconference
is the best approach.
 
Cheers,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Tom Furgason
Sent By: rosemonteis
To: Larry Jones; Debby Kriegel; Marcie Bidwell; Salek Shafiqullah; Melissa Reichard; Dale     Ortman; Beverley

Everson; Mindee Roth; Walt Keyes
Subject: Landform Design Report for the Rosemont Mine Project
Date: 05/26/2010 12:09 PM

All,

I have placed an electronic copy of Horst Schor's final Landforming report on WebEx
for your review/reference (https://rosemonteis.webexone.com/r.asp?
a=5&id=169795).  We will also hand-deliver three copies of the report to Bev by
COB today.

 

Tom Furgason
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From: Dale Ortman PE
To: 'Horst'
Cc: 'Debby Kriegel'; Salek Shafiqullah - USFS; 'Beverley A Everson'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Landform Project
Date: 03/24/2010 07:21 AM
Importance: High

Horst,
 
Please review the email below from Debby.  As you can see things are in flux with the landform
project and we would like to propose that we still have a project update teleconference tomorrow
(Thursday) at 3:30 PM; however we would like to hold on the final report for the time being.  FYI,
Jamie and Kathy referred to in Debby’s email are both with Rosemont (Jamie Sturgess, VP of New
Projects & Kathy Arnold, Director of Environmental & Regulatory Affairs) and have been invited by
the CNF to participate in the update conference call and any ongoing project work.  Following the
teleconference we will review the existing SOW and make revisions as needed.
 
Please get back to me with any questions.
 
Cheers,
 
Dale
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Tuesday, March 23, 2010 1:34 PM
To: Dale Ortman PE
Cc: Debby Kriegel
Subject: Re: FW: Rosemont "Other Facilities" List
Importance: High
 

Dale, 

I presented a brief overview of landforming work by Golder and draft work by Shor to Rosemont today.
 Jamie and Kathy had lots of immediate comments and questions, but both seem open and willing to
consider the ideas.  Some specific questions they had: 

1.  Can they get a copy of the Golder Report?  The technical content of this report is beyond FS
expertise.  Will you provide a review and determine whether it is complete and final? 

2.  Horst's draft design...

Can Rosemont review the draft design immediately and then meet with you, me, and Horst to
discuss the work before Horst's contract is complete?  Jamie would like to have a more iterative
process, rather than Horst simply finishing his work and turning in a final report.  Some input
from Rosemont on what concepts are fine and what concepts are not feasible would create a
much better alternative, and I'm hoping that Horst will also see the value of this (and we'll need
your thoughts on whether this is workable within his contract).  Horst was planning to make a
presentation at 3:30 on Thursday, and this time works for both Jamie and Kathy.  Can you talk
to Horst about a slightly different presentation? (i.e., a discussion with RCC)  The only alternate
date that would work for Jamie and Kathy is next Thursday, April 1.
Does the design truly accommodate the volume of waste rock and tailings?  Kathy was

mailto:daleortmanpe@live.com
mailto:hjschor@jps.net
mailto:dkriegel@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
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skeptical, and would like to review the electronic files immediately.  Can Horst provide these
prior to Thursday so she can review them briefly?
Does the leach facility as previously designed fit under the landformed shape?
How would the PWTS pond and plant need to be reconfigured?
Did Horst utilize Golder's parameters?  If not, what would be needed for Golder to evaluate
stability?  Is 3:1 the steepest slope on the landformed design?
Can the design avoid the ballcourt area? (I called Horst last week to ask him to give this
another shot)
Where did the tailings shape come from?  I thought that Horst mentioned that it came from the
Upper Barrel alternative, but it looks a lot like Rosemont Ranch.

Thanks Dale! 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel
Coronado National Forest
(520) 388-8427



From: Dale Ortman PE
To: 'Debby Kriegel'; Salek Shafiqullah - USFS; 'Beverley A Everson'; 'Sturgess Jamie'; 'Kathy Arnold'; 'Horst'
Cc: 'Tom Furgason'; 'Melissa Reichard'
Subject: Landform Teleconference
Date: 03/24/2010 07:30 AM

All,
 

The Landform Project update teleconference is scheduled for Thursday, March 25th at 3:30 PM. 
SWCA will send invitations with the conference call phone number & passcode for the audio and
the WebEx computer link for the video.  Participants may attend from their own location or at
SWCA’s office.  If you intend to be at SWCA please inform Melissa Reichard at 520-325-9194 or at
her email address (see Cc list above).
 
Cheers,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:daleortmanpe@live.com
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From: Dale Ortman PE
To: 'Debby Kriegel'; Salek Shafiqullah - USFS; 'Beverley A Everson'; 'Sturgess Jamie'; 'Kathy Arnold'; 'Horst'
Cc: 'Tom Furgason'; 'Melissa Reichard'
Subject: Landform Teleconference
Date: 03/24/2010 07:30 AM

All,
 

The Landform Project update teleconference is scheduled for Thursday, March 25th at 3:30 PM. 
SWCA will send invitations with the conference call phone number & passcode for the audio and
the WebEx computer link for the video.  Participants may attend from their own location or at
SWCA’s office.  If you intend to be at SWCA please inform Melissa Reichard at 520-325-9194 or at
her email address (see Cc list above).
 
Cheers,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Melissa Reichard
To: Horst Schor; karnold@rosemontcopper.com; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; Jamie Sturgess

(jsturgess@augustaresource.com); Beverley A Everson
Cc: Tom Furgason; dortman@srk.com
Subject: Landforming call reminder
Date: 03/25/2010 11:49 AM

All-
 
I have only heard back from a few of you and there was some confusion on whether the meeting
was happening. So, this is just a friendly reminder about the meeting later today at 3:30pm Arizona
time. Please connect through the email I sent previously.
 
Thank you!
 

Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell
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From: Melissa Reichard
To: Horst Schor; karnold@rosemontcopper.com; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; Jamie Sturgess

(jsturgess@augustaresource.com); Beverley A Everson
Cc: Tom Furgason; dortman@srk.com
Subject: Landforming call reminder
Date: 03/25/2010 11:49 AM

All-
 
I have only heard back from a few of you and there was some confusion on whether the meeting
was happening. So, this is just a friendly reminder about the meeting later today at 3:30pm Arizona
time. Please connect through the email I sent previously.
 
Thank you!
 

Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell
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From: Melissa Reichard
To: dortman@srk.com; Jamie Sturgess (jsturgess@augustaresource.com); karnold@rosemontcopper.com;

sshafiqullah@fs.fed.us; tfurgason@swca.com; Mindee Roth; Beverley A Everson; Horst Schor
Subject: Landforming conference call
Date: 03/24/2010 01:41 PM

I just got a call from Debby Kriegel and the WebEx invite did something weird with the time. The
meeting is at 3:30 pm Arizona time, in case the invite you received said otherwise.
 
Thanks!
 

Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell
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From: Melissa Reichard
To: dortman@srk.com; Jamie Sturgess (jsturgess@augustaresource.com); karnold@rosemontcopper.com;

sshafiqullah@fs.fed.us; tfurgason@swca.com; Mindee Roth; Beverley A Everson; Horst Schor
Subject: Landforming conference call
Date: 03/24/2010 01:41 PM

I just got a call from Debby Kriegel and the WebEx invite did something weird with the time. The
meeting is at 3:30 pm Arizona time, in case the invite you received said otherwise.
 
Thanks!
 

Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell
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From: Larry Jones
To: Beverley A Everson; Melinda D Roth; tfurgason@swca.com; Bobbi L Barrera; Deborah K Sebesta; Richard A

Gerhart
Cc: Robert Lefevre; Salek Shafiqullah
Subject: Latest Rosemont report
Date: 11/10/2009 08:14 AM

Thanks (Bev?) for the hard copy of the internal draft for discussion of the Biological
Resources and Mitigation Concept from WestLand (2007).  I only had time to glance
at it briefly this morn (I'm on other duties today), but I do have this to say...it is
quite insufficient for any kind of sensitive species (Regional Forester's and BLM)
evaluation...there is but a small handful of the sensitive species mentioned (like the
draft DEIS...where did they get the alleged list to begin with?...certainly not our
1999 list) and MIS are not even mentioned, with much more effort going to Pima
Co. "Priority Vulnerable Species", rather than the taxa we are required to analyze in
the FS and BLM.

Having said that, I don't see a need to invest in commenting to WestLand and
awaiting any more iterations (nothing was changed after my first round of
comments, anyway).  It is fine that they provided the info that they did; we can add
this report to the pool of potential references, but we still need to do the job right
ourselves, by assessing the proper species, as per the White Paper (aka Biologist's
Specialist Report) I mentioned, and the other products in my list to SWCA (being
reviewed now).  This concept extends beyond this particular report--WestLand
reports have varying degrees of utility, but we need to make sure we are covered on
our end, and SWCA is our contracting entity to do that, with our oversight being the
checks and balances.

Also, said report says "internal draft for discussion purposes only"...can we share
with coop agency biologists?  They have been clamoring for it...also, BLM and the
Corps are more than coop agencies, they are signatories, so do we withhold
anything from them?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Larry Jones
To: Beverley A Everson; Melinda D Roth; tfurgason@swca.com; Bobbi L Barrera; Deborah K Sebesta; Richard A

Gerhart
Cc: Robert Lefevre; Salek Shafiqullah
Subject: Latest Rosemont report
Date: 11/10/2009 08:14 AM

Thanks (Bev?) for the hard copy of the internal draft for discussion of the Biological
Resources and Mitigation Concept from WestLand (2007).  I only had time to glance
at it briefly this morn (I'm on other duties today), but I do have this to say...it is
quite insufficient for any kind of sensitive species (Regional Forester's and BLM)
evaluation...there is but a small handful of the sensitive species mentioned (like the
draft DEIS...where did they get the alleged list to begin with?...certainly not our
1999 list) and MIS are not even mentioned, with much more effort going to Pima
Co. "Priority Vulnerable Species", rather than the taxa we are required to analyze in
the FS and BLM.

Having said that, I don't see a need to invest in commenting to WestLand and
awaiting any more iterations (nothing was changed after my first round of
comments, anyway).  It is fine that they provided the info that they did; we can add
this report to the pool of potential references, but we still need to do the job right
ourselves, by assessing the proper species, as per the White Paper (aka Biologist's
Specialist Report) I mentioned, and the other products in my list to SWCA (being
reviewed now).  This concept extends beyond this particular report--WestLand
reports have varying degrees of utility, but we need to make sure we are covered on
our end, and SWCA is our contracting entity to do that, with our oversight being the
checks and balances.

Also, said report says "internal draft for discussion purposes only"...can we share
with coop agency biologists?  They have been clamoring for it...also, BLM and the
Corps are more than coop agencies, they are signatories, so do we withhold
anything from them?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Roy Jemison
To:
Bcc: Salek Shafiqullah
Subject: Legislative leaders backtrack on Rosemont letter - (FS acknowledged)
Date: 02/12/2010 02:44 PM

Legislative leaders backtrack on Rosemont
letter
By Dan Shearer and Philip Franchine, Green Valley News, and Alec Nielson, Arizona News
Service
Published: Thursday, February 4, 2010 6:32 PM MST

Arizona Senate and House leaders praised the proposed Rosemont Copper mine as “a tremendous economic
opportunity” in a letter to a federal official this week, saying they were writing “on behalf of the Arizona State
Senate and House of Representatives.”

But after a day filled with criticism from Southern Arizona lawmakers, they backpedaled, saying the issue was
"not as simple as we first thought."

Southern Arizona leaders long enmeshed in the debate picked apart the two-page letter, which appeared to back
a mine that has little popular support in the area.

Sen. Jonathan Paton, who represents District 30, where Rosemont is located, said there was no discussion or
resolution in the Legislature about the letter.

U.S. Rep. Gabrielle Giffords, whose Congressional District 8 includes the proposed mine site, criticized the letter
in a statement Thursday, saying, “The legislators’ new-found interest in this open-pit mine neglects to address
the serious and intractable economic, quality-of-life and environmental problems that would result if it were to go
into operation.”

State Senate President Bob Burns and Speaker of the House Kirk Adams said in the Feb. 2 letter to the head of
the Coronado National Forest that they support the Environmental Impact Statement process under way on
Rosemont mine, and noted, “It is imperative that Arizona responsibly utilize our natural resources as a part of our
long-term economic recovery and stabilization.”

The letter, written on state Legislature letterhead and signed by Burns and Adams, was sent to forest supervisor
Jeanine Derby and copied to 11 people, including U.S. Agriculture Secretary Tom Vilsack, Interior Department
Secretary Ken Salazar and Tom Tidwell, chief of the U.S. Forest Service.

Burns, a Peoria Republican, said Thursday afternoon that he didn’t realize the letter was going to cause
controversy, and said his intention was to encourage federal officials “to go through proper steps.” He said it
was sent because Arizona needs the type of economic development Rosemont promises.

A press release from Burns' office later Thursday said, "We want to make it clear that the decision on the plan
for the Rosemont mine is a local issue, in consultation with Federal interests."

It went on to say, "It is not as simple as we first thought. Sen. Jonathan Paton has spoken to us about his
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concerns with the use of CAP water for the project. We understand his consistent opposition to the plan, and
although we support mining, we do not want the February 2 letter to be understood as an endorsement of the
Rosemont plan."

In an earlier interview, Burns said no one contacted him directly about sending the letter.

Rod Pace, president and CEO of Rosemont Copper, said Rosemont’s Vice President of Sustainable Resource
Jamie Sturgess met recently with Burns to discuss an Arizona State University study on economic impacts of
the proposed mine. He said he did not know if Sturgess asked for a letter of support.

Pace said he was pleased with the letter but that it was hard to measure its impact because as the Forest
Service’s considers the mine proposal, “there is an EIS process and there’s not a lot of political input in it, but
any process you go through, the public is interested in and we like to keep it as open as we can. There has
been a lot of show of opposition, it’s nice to show there is support too.”

The Coronado National Forest in November said it will release a draft EIS on the Canadian-based Augusta
Resource’s proposed mine in the Santa Rita Mountains this spring. Among other things, the EIS will evaluate
the legal grounds by which the mine might not be approved to operate.

The Forest Service is looking at whether it can deliver a “no-action” ruling, which would block the mine, in the
face of the 1872 Mining Act, which was designed to promote westward expansion.

The letter signed by Burns and Adams stated they were writing “on behalf of the Arizona State Senate and
House of Representatives.”

Paton, who has opposed the mine from the start, said it appears Rosemont is “going further afield looking for
support” after finding little backing in Southern Arizona.

“You can’t really say it’s on behalf of the members when I don’t even know about the letter,” he said.

Paton said he is drafting a letter and considering calling for a resolution to measure support for the mine at the
Legislature.

“I completely disagree with the mine and it’s very simple,” Paton said. “I don’t believe trading CAP water with
ground water is a fair trade, and I don’t trust our good friends in California to always keep the (Colorado River)
water flowing.”

The letter from Burns and Adams says, “We appreciate your oversight and role as the lead agency in the EIS
process.” Later, it states, “It is imperative that Arizona responsibly utilize our natural resources as a part of our
long-term economic recovery and stabilization.”

Paton and others support mining in the state, but, “I just don’t think that taking Green Valley’s water and
replacing it with CAP water is a fair trade.”

The letter also mentions an economic-impact study commissioned by the Arizona Department of Mines and
Mineral Resources and performed by ASU. The study says the mine would “benefit the state’s economy by more
than $9.2 billion over the life of the mine.”

Rosemont Copper paid for the study.

Tom Ward, a spokesman for Pima County Supervisor Ray Carroll, said his office is “greatly disappointed in the
legislative leadership allowing itself to be hoodwinked by bogus numbers.”

“Supervisor Carroll has said in the past that when you pay for a study you usually get the facts you want,” he
said.

Giffords, who also has a long history of opposition to the mine, said, “Those who are familiar with this ongoing



EIS process already know that many factors — including economic — must be taken into consideration in such
a comprehensive process.”

She continued, “The EIS process also will take into account the water that will be used to develop this mile-
wide, 3,000-foot-deep pit. The mine owners expect to pump 100,000 acre-feet of water over 20 years - enough
water to supply the needs of 300,000 homes for a year or enough to submerge all 26 square miles of Green
Valley six feet deep.”

Arizona News Service is staffed by students from the University of Arizona School of Journalism.

http://www.gvnews.com/articles/2010/02/05/breaking_news/rosemont.txt



From: Andrea W Campbell
To: Carl Ostermann
Cc: Alan Belauskas; Beverley A Everson; Bradley W Gillespie; Christopher C LeBlanc; Debby Kriegel; Deborah K

Sebesta; Eli Curiel; George McKay; Jeanine Derby; John Able; Kendall Brown; Larry Jones; Mary M Farrell;
Reta Laford; Robert Lefevre; Salek Shafiqullah; Sandra L Roberts; Sarah L Davis; Shane Lyman; Tami Emmett;
Teresa Ann Ciapusci; Walter Keyes

Subject: Letter to SWCA re: Rosemont Document Printing
Date: 01/09/2009 01:51 PM
Attachments: Furgason.doc

2005 09 22 Template Setting Quick Reference.pdf
2005 09 Southwestern Region EIS Template.pdf
2005 09 Using MS-Word to Create Documents for Publishing.pdf
2007 02 02 FSH 1609.11_10 Publications Management Handbook.pdf

TA, 

Suggest you also provide SWCA/Tom with contact info for Sandra Roberts at the RO.
This is the approach I took with the Safford Rec Res EIS.  
Sometimes nuances about what is needed to make a document ready for RO
printing aren't captured in handbooks and manuals.

Sandra also has a form that you have to fill out and have approved by Jeanine if
there are color graphics to be copied.

a

Andrea Wargo Campbell
Forest NEPA Coordinator
Forest FOIA Officer

Coronado National Forest
Supervisor's Office
300 West Congress Street
Tucson, Arizona 85701

Phone: 520-388-8352
Fax: 520-388-8305

Cell:  520-237-0694

 

 
▼ Carl Ostermann/R3/USDAFS
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		File Code:

		1950-3/2810



		Date:

		January 6, 2009



		 



		Tom Furgason



		Rosemont Project Manager



		SWCA Environmental Consultants



		343 West Franklin Street



		Tucson, AZ 85701





Mr. Furgason:


This letter provides direction for preparing camera-ready versions of the Rosemont Copper Project draft and final environmental impact statements for publication and distribution.


Pursuant to the Memorandum of Understanding (MOU) between the Coronado National Forest and Rosemont Copper Company for the Rosemont Copper Project (MOU #08-MU-11030510-010, as modified), as the selected third-party environmental contractor, SWCA Environmental Consultants (SWCA) is to prepare the required environmental analysis and documentation consistent with applicable law, regulation, and policy (MOU Sections A, B, C1, C6, D20, E1, E3, E8, E12, F2, F6, and MOU Attachment 1 Items I4, I5, and IC – NEPA Review).


SWCA is further specifically required to prepare camera-ready versions of the draft and final environmental impact statements in accordance with Forest Service requirements (MOU Sections D11, E1, E12, E13, E14, and MOU Attachment 1 Items I5, I9, IC – NEPA Review, II, and IV).  In completing this task, SWCA is under direct supervision and control of the Forest Service (MOU Sections C1, C5, C6, D3, D10, D14, D18, D19, and F1).


MOU Attachment 1 Items I9 and IC – NEPA Review need to be clarified regarding the printing and distribution of the agency’s approved draft and final environmental impact statements.  SWCA’s responsibilities do not extend to the actual printing and distribution of these documents.  Printing and distribution of the agency’s approved draft and final environmental impact statements must be done by the Southwestern Regional Office, who will procure appropriate services through the Government Printing Office.  However, SWCA is expected to contribute to the Regional Office efforts in providing appropriate camera-ready material and relevant distribution lists.

It is anticipated that several iterations of the environmental impact statements will be drafted as the content progresses through various internal reviews.  While only the agency’s approved camera-ready draft and final environmental impact statements must conform to the following requirements, it is recommended that draft components of the environmental impact statements be created with these requirements in mind to reduce editing time.  It is also recommended that other project materials be created with these requirements in mind.


The following items are hereby incorporated by reference as relevant direction:

· Government Printing Office Style Manual, 29th Edition (2000) available at www.gpoaccess.gov/stylemanual/index.html

· Forest Service Handbook 1609.11 – Publications Management Handbook (attached)


· Using MS-Word to Create Documents for Publishing (attached)


· Template Setting Quick Reference (attached)


· Southwestern Region EIS Template (attached)

Follow the “Government Printing Office Style Manual” for fundamentals such as grammar, spelling, use of abbreviations, capitalization, etc.  Follow “Forest Service Handbook 1609.11” for agency-specific direction such as that for citations, standard statements, etc., not found in the “Government Printing Office Style Manual.”  Use “Using MS-Word to Create Documents for Publishing” as a guide for managing document structure and presentation to create documents that meet print and Web standards with a minimum of reformatting.  The “Template Setting Quick Reference” provides layout specifications for margins, headers, footers, columns, sections, and landscape graphics.  The “Southwestern Region EIS Template,” containing the required pre-set layout specifications, must be used in preparing the environmental impact statements.

The following Forest Supervisor expectations, expressed in her Interdisciplinary Team Project Initiation Letter dated July 25, 2008, are hereby incorporated as direction:  “I expect the EIS to be written in plain language.  Your work will not only be scrutinized for its technical accuracy, but also for its brevity and clarity.  Write-ups that are encyclopedic or that contain extraneous information will not be accepted.  Technical material is to be summarized in the body of the EIS with specific reference to supporting information in the appendices and/or record.  Graphics are to be used to the fullest extent where they could improve reader understanding and reduce the amount of text.  Of course, graphics should have appropriate complementary interpretive text.”


Additionally, adhere to the following direction in preparing the environmental impact statements:

· Submit all text documentation in MS-Word 2003 format (.doc format).


· Submit materials without embedded ‘Track Changes’ that may be viewed.


· Label each graphic with a unique caption identifier that is referenced in the text body.


· Provide a separate file containing the original electronic graphic files of each graphic included in the camera-ready environmental impact statements.  (Preferred file formats are .jpg, .tif, and .png.  Do not submit graphics in a .pdf file format.)


· Include parenthetical or footnote explanations when technical terms or jargon are used.


· Use incorporation by reference and tiering techniques as appropriate to summarize voluminous information and reports.


· Provide citations for incorporated materials.


· File complete copies of incorporated materials in the Administrative Record.


· Use appendices as appropriate for supporting in-depth explanatory materials.


· Refer to appendices in the text body.


SWCA is authorized to use its professional discretion in complying with this direction.  However, products developed by SWCA remain subject to review and approval by the Forest.


Questions or concerns about the direction provided herein should be directed to the Forest Service Project Manager for the Rosemont Copper Project, Teresa Ann Ciapusci, at              (520) 388-8350 or tciapusci@fs.fed.us.


Sincerely,


		/s/ Reta Laford

		



		RETA LAFORD

		 



		Deputy Forest Supervisor

		 





Attachments:


Forest Service Handbook 1609.11 – Publications Management Handbook (2/2/2007)


Using MS-Word to Create Documents for Publishing (9/2005)


Template Setting Quick Reference (9/22/2005)


Southwestern Region EIS Template (9/2005)

ec:


Southwestern Region Printing Specialist, Sandy Roberts


Forest Rosemont Copper Project Interdisciplinary Team Agency Management Oversight

Forest Rosemont Copper Project Interdisciplinary Team Core and Extended Members


cc:


Jamie Sturgess


Vice-President, Projects and Environment


Rosemont Copper Company


4500 Cherry Creek South Drive, Suite 1040


Denver, Colorado 80246


 
Caring for the Land and Serving People
Printed on Recycled Paper    
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Template Setting Quick Reference 
Revised September 22, 2005 


Type Settings 


Cover Page Margins:  
Top: 0.65, Bottom: 1”, Left: 0.75, Right: 0.75, Gutter: 0.25, 
Header/Footer: 0” 
Columns: 
1: 1”, spacing at 0.5 
2: 5.25” 
Layout:  
Section Start: New Page; Different odd, even and first pages 


Chapter Heading Page Margins:  
Top: 0.65, Bottom: 1”, Left/Right: 1.25, 
Header” 0”, Footer: 0.65 
Layout:  
Section Start - Odd Page; Different odd, even and first pages 


Subsequent Page Margins:  
Top: 1.25, Bottom: 1”, Left/Right: 1.25, 
Header/ Footer: 0.65 
Layout:  
Section Start: Continuous; Different odd, even and first pages 


Landscape settings for 
images, tables, figures 


• Insert a “next page” break at the end of the paragraph 
prior to the image, table, or figure that will be in landscape 
format. 


• Insert a “next page” break at the end of the image, table or 
figure.  


• Note: The image, table, figure is now in its own section. 
• Change the paper size for this section in Page Setup 


(from the File drop-down menu) to Landscape and set 
margins to fit the section. 


Header/Footer Chapter Heading Page: 
• No Header 
• Odd page footer - Document title on the flush with left 


margin, page number on the right  
Subsequent Pages 
• Odd page Header - Chapter # and name flush with right 


margin 
• Odd page Footer - Document title flush with left margin, 


page number on the right margin 
• Even Page Header - Chapter # and name flush with left 


margin 
• Even page footer - page number flush with left margin, 


document title on the right 
 








United States  
Department of 
Agriculture 


Forest  
Service 


Southwestern 
Region 


 


[Draft, Final, Draft 
Supplemental or Final 
Supplemental] 
Environmental Impact 
Statement for XXX  


XXX National Forest  
County, State 


Legal Description, if applicable 


Insert Map for Alternative 


Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats. Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format. 
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete 
key. 


 











 


 


The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, age, disability, and where applicable, sex, 
marital status, familial status, parental status, religion, sexual orientation, genetic information, 
political beliefs, reprisal, or because of all or part of an individual’s income is derived from any 
public assistance program. (Not all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means of communication of program information (Braille, 
large print, audiotape, etc.) should contact USDA’s TARGET Center at (202) 720-2600 (voice and 
TDD). To file a compliant of discrimination, write to USDA, Director of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 79503272 (voice) or 
(202) 720-6382 (TDD). USDA is an equal opportunity provider and employer. 


Printed on recycled paper – [Month Year] [no footer on this page]
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Environmental Impact Statement For XXX 


XXX National Forest 
County, State


Lead Agency:  USDA Forest Service 


Cooperating Agencies:  Insert cooperating agency names 


Responsible Official: Name and Title 
Address 


For Information Contact: Name and Title 
Address 
Telephone Number 


Abstract: [Insert 1 paragraph abstract on the environmental impact statement, including the 
alternatives considered and identification of the preferred alternative(s) if one or more exists and 
Forest Plan Amendments if needed.] 


[FOR DRAFT ONLY 


Reviewers should provide the Forest Service with their comments during the review period of the 
draft environmental impact statement. This will enable the Forest Service to analyze and respond 
to the comments at one time and to use information acquired in the preparation of the final 
environmental impact statement, thus avoiding undue delay in the decisionmaking process. 
Reviewers have an obligation to structure their participation in the National Environmental Policy 
Act process so that it is meaningful and alerts the agency to the reviewers’ position and 
contentions. Vermont Yankee Nuclear Power Corp. v. NRDC, 435 U.S. 519, 553 (1978). 
Environmental objections that could have been raised at the draft stage may be waived if not 
raised until after completion of the final environmental impact statement. City of Angoon v. 
Hodel (9th Circuit, l986) and Wisconsin Heritages, Inc. v. Harris, 490 F. Supp. 1334, 1338 (E.D. 
Wis. 1980). Comments on the draft environmental impact statement should be specific and should 
address the adequacy of the statement and the merits of the alternatives discussed (40 CFR 
1503.3). 


Send Comments to: Name and Title 
 Address 


Date Comments Must Be Received: Date ] 
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Summary 


The [X] National Forest proposes to [summarize proposal]. The area affected by the proposal 
includes [briefly describe affected environment]. This action is needed, because [summarize the 
need for action]. 


[Describe the background leading up to the proposal, public involvement efforts, and major issues 
raised.]  


These issues led the agency to develop alternatives to the proposed action including: 


[Briefly describe each alternative. 


Major conclusions include:  


[Briefly explain or display conclusions as related to impacts.] 


Based upon the effects of the alternatives, the responsible official will decide [insert brief 
description of decision to be made]. 
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Chapter 1. Purpose of and Need for Action 


Document Structure 
The Forest Service has prepared this Environmental Impact Statement in compliance with the 
National Environmental Policy Act (NEPA) and other relevant Federal and State laws and 
regulations. This Environmental Impact Statement discloses the direct, indirect, and cumulative 
environmental impacts that would result from the proposed action and alternatives. The document 
is organized into four chapters:  


• Chapter 1. Purpose and Need for Action: The chapter includes information on the history 
of the project proposal, the purpose of and need for the project, and the agency’s proposal 
for achieving that purpose and need. This section also details how the Forest Service 
informed the public of the proposal and how the public responded.  


• Chapter 2. Alternatives, including the Proposed Action: This chapter provides a more 
detailed description of the agency’s proposed action as well as alternative methods for 
achieving the stated purpose. These alternatives were developed based on significant 
issues raised by the public and other agencies. This discussion also includes mitigation 
measures. Finally, this section provides a summary table of the environmental 
consequences associated with each alternative.  


• Chapter 3. Affected Environment and Environmental Consequences: This chapter 
describes the environmental effects of implementing the proposed action and other 
alternatives. This analysis is organized by [insert topic (i.e., resource area, significant 
issues, environmental component)].  


• Chapter 4. Consultation and Coordination: This chapter provides a list of preparers and 
agencies consulted during the development of the environmental impact statement.  


• Appendices: The appendices provide more detailed information to support the analyses 
presented in the environmental impact statement such as the record index, public 
comments and responses, etc. 


• Index: The index provides page numbers by document topic. 
Additional documentation, including more detailed analyses of project-area resources, may be 
found in the project planning record located at [X] 


Background 
[Provide the history of events leading up to the project proposal.] 


Purpose and Need for Action 
There is a need for [insert objectives]. This action is needed, because [insert need for action in 
that location at this specific time]. This action responds to the goals and objectives outlined in the 
[X] Forest Plan, and helps move the project area towards desired conditions described in that plan 
([insert reference to Forest Plan]). [Describe specific linkages to the Forest Plan if appropriate. 
Reference any pre-NEPA or “plan-to-project” assessments that identified the need.] 
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2 Environmental Impact Statement for XXX 


Proposed Action 
The Forest Service proposes to [insert brief description of the proposed action] to meet the 
purpose and need. 


Describe if a Forest Plan Amendment is needed. 


Decision Framework 
Given the purpose and need, the deciding official reviews the proposed action, the other 
alternatives, and the environmental consequences in order to make the following decisions: 


1. [insert questions that the deciding official must answer when making the final decision]. 


Public Involvement 
The Notice of Intent (NOI) was published in the Federal Register on [insert dates]. The NOI 
asked for public comment on the proposal from [insert dates]. In addition, as part of the public 
involvement process, the agency [insert description of public involvement efforts and reference to 
documents in record detailing results].  


Using the comments from the public, other agencies, and [insert others such as tribes, depending 
on the situation] (see Issues section), the interdisciplinary team developed a list of issues to 
address.  


Issues 
The Forest Service separated the issues into two groups: significant and non-significant issues. 
Significant issues were defined as those directly or indirectly caused by implementing the 
proposed action. Non-significant issues were identified as those: 1) outside the scope of the 
proposed action; 2) already decided by law, regulation, Forest Plan, or other higher level decision; 
3) irrelevant to the decision to be made; or 4) conjectural and not supported by scientific or 
factual evidence. The Council on Environmental Quality (CEQ) NEPA regulations explain this 
delineation in Sec. 1501.7, “…identify and eliminate from detailed study the issues which are not 
significant or which have been covered by prior environmental review (Sec. 1506.3)…”. A list of 
non-significant issues and reasons regarding their categorization as non-significant may be found 
at [X] in the record. 


As for significant issues, the Forest Service identified the following issues during scoping: 


[Insert Issue #1]: [Describe issue and identify any indicators that can be used to measure 
whether that issue can be remedied by implementing different alternatives or mitigation 
measures] 


[Insert Issue #…]: [Describe issue and identify any indicators that can be used to measure 
whether that issue can be remedied by implementing different alternatives or mitigation 
measures] 







 Chapter 1 – Purpose and Need 
 


Environmental Analysis for XXX 3 


Other Related Efforts 
[Insert descriptions of any other related efforts that will affect the proposed action or the decision 
to be made.] 
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Chapter 2. Alternatives, Including the 
Proposed Action 


Introduction 
This chapter describes and compares the alternatives considered for the [insert project name]. It 
includes a description and map of each alternative considered. This section also presents the 
alternatives in comparative form, sharply defining the differences between each alternative and 
providing a clear basis for choice among options by the decision maker and the public. Some of 
the information used to compare the alternatives is based upon the design of the alternative (i.e., 
helicopter logging versus the use of skid trails) and some of the information is based upon the 
environmental, social and economic effects of implementing each alternative (i.e., the amount of 
erosion caused by helicopter logging versus skidding).  


Alternatives Considered in Detail 
The Forest Service developed [X] alternatives, including the No Action and Proposed Action 
alternatives, in response to issues raised by the public.  


Alternative 1  


No Action  
Under the No Action alternative, current management plans would continue to guide management 
of the project area. No [insert project activities] would be implemented to accomplish project 
goals.  


Insert Map for Alternative 1 
Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats.  Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format.  
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete key. 


 


Figure 1. Insert Figure Title 
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Alternative 2  


The Proposed Action 
[Describe the Proposed Action including mitigation—should be the same action proposed in the 
NOI]  


Insert Map for Alternative 2 
Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats.  Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format.  
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete key. 


 


Figure 2. Insert Figure Title 


Alternative ….  
[Describe the alternative including mitigation.] 







 Chapter 2. Alternatives, Including the Proposed Action 


Environmental Analysis for XXX 7 


Insert Map for Alternative 3 
Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats.  Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format.  
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete key. 


 


Figure 3. Insert Figure Title 


Mitigation Common to All Alternatives 
The Forest Service also developed the following mitigation measures to be used as part of all of 
the action alternatives.  


[Describe mitigating measures.] 


Alternatives Considered but Eliminated from Detailed Study 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). Public comments received in response to the 
Proposed Action provided suggestions for alternative methods for achieving the purpose and 
need. Some of these alternatives may have been outside the scope of [insert need], duplicative of 
the alternatives considered in detail, or determined to be components that would cause 
unnecessary environmental harm. Therefore, a number of alternatives were considered, but 
dismissed from detailed consideration for reasons summarized below [Edit text specifically for 
the circumstances of this project.].  


[Describe alternatives considered but eliminated from detailed study.] 


Comparison of Alternatives 
This section provides a summary of the effects of implementing each alternative. Information in 
the table is focused on activities and effects where different levels of effects or outputs can be 
distinguished quantitatively or qualitatively among alternatives.  







Chapter 2. Alternatives, Including the Proposed Action 


8 Environmental Impact Statement for XXX 


Table 1. Insert Table Title 


 Alternative 1 
Alternative 


2 Alternative 3 Alternative 4 


[Item to 
Compare 1]     


[Item to 
Compare 2]     


[Item to 
Compare 3]     


[Item to 
Compare 4]     


[Item to 
Compare 5]     


[Item to 
Compare 6]     
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Chapter 3. Affected Environment and 
Environmental Consequences 


This Chapter summarizes the physical, biological, social, and economic environments of the 
project area and the effects of implementing each alternative on that environment. It also presents 
the scientific and analytical basis for the comparison of alternatives presented in the alternatives 
chapter. 


[Topic 1] 
[Insert overview of the affected environment, description of effects to that environment and any 
table or figures necessary to help describe the effects. Use indicators developed for each issue in 
the Issues section to compare effects by alternative. Include direct, indirect, and cumulative 
effects.] 


[Topic …] 
[Insert overview of the affected environment, description of effects to that environment and any 
table or figures necessary to help describe the effects. Use the same indicators described for each 
issue in the Issues section to explain the effects by alternative. Include direct, indirect, and 
cumulative effects.] 


Short-term Uses and Long-term Productivity 
NEPA requires consideration of “the relationship between short-term uses of man’s environment 
and the maintenance and enhancement of long-term productivity” (40 CFR 1502.16). As declared 
by the Congress, this includes using all practicable means and measures, including financial and 
technical assistance, in a manner calculated to foster and promote the general welfare, to create 
and maintain conditions under which man and nature can exist in productive harmony, and fulfill 
the social, economic, and other requirements of present and future generations of Americans 
(NEPA Section 101). 


[Reference the environmental consequences discussions related to the relationships between 
short-term uses and long-term productivity.] 


Unavoidable Adverse Effects 
[Insert a description of any adverse effects that are unavoidable for each alternative and reference 
the effects described in the environmental consequences ‘topics’ discussion.] 


Irreversible and Irretrievable Commitments of Resources 
Irreversible commitments of resources are those that cannot be regained, such as the extinction of 
a species or the removal of mined ore. Irretrievable commitments are those that are lost for a 
period of time such as the temporary loss of timber productivity in forested areas that are kept 
clear for use as a power line rights-of-way or road. 


[Insert a description of any irreversible or irretrievable effects by alternative and reference the 
effects described in the environmental consequences ‘topics’ discussion.] 
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Cumulative Effects 
[Cumulative effects should be addressed in the environmental consequences ‘topics’ discussion. 
Reference these discussions here. If applicable, discuss any inter-relationships of cumulative 
effects between ‘topic’ areas as well as inter-relationships with any other projects, policies, or 
recent decisions.] 


Other Required Disclosures 
NEPA at 40 CFR 1502.25(a) directs “to the fullest extent possible, agencies shall prepare draft 
environmental impact statements concurrently with and integrated with other environmental 
review laws and executive orders.”  


[Insert a description of how the Forest Service has consulted with or is not required to consult 
with the agencies listed below as required under the following Acts and laws: 


• Fish and Wildlife Service under the Fish and Wildlife Coordination Act for causing water 
to be impounded or diverted; 


• National Historic Preservation Act for causing ground disturbing actions in historical 
places; 


• U.S. Fish and Wildlife Service and the National Marine Fisheries Service in accordance 
with the ESA implementing regulations for projects with threatened or endangered 
species; and 


• Any applicable state and county laws affected by the alternatives.] 
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Chapter 4. Consultation and Coordination 


Preparers and Contributors  
The Forest Service consulted the following individuals, Federal, State, and local agencies, tribes 
and non-Forest Service persons during the development of this environmental assessment: 


ID Team Members: 
[Insert names] 


Federal, State, and Local Agencies: 
[Insert names] 


Tribes: 
[Insert names] 


Others: 
[Insert names] 


List of Agencies, Organizations and Person to Whom Copies of 
the DEIS, Supplement and FEIS Were Sent 
This environmental impact statement has been distributed to individuals who specifically 
requested a copy of the document [(for final environmental impact statements only) and those 
who submitted substantive comments on the draft environmental impact statement]. In addition, 
copies have been sent to the following Federal agencies, federally recognized tribes, Sate and 
local governments, and organizations representing a wide range of views regarding [Insert 
purpose]. 


[Insert names of any Federal agency which has jurisdiction by law or special expertise with 
respect to any environmental impact involved and any appropriate Federal, State. or local agency 
authorized to develop and enforce environmental standards; any person, organization, or agency 
requesting the entire environmental impact statement; and in the case of a final environmental 
impact statement any person, organization, or agency which submitted substantive comments.]  
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Index 


[Insert an index] 
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Appendix  


A – Appendix Title 
 [Insert any material that is essential to the understanding of the environmental impact statement.] 











 


Environmental Impact Statement for XXX 15 


B – Public Comments and Responses [for FEIS only] 
[Insert response to public] 
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Abstract 


In the USDA Forest Service (FS), one of our most common tools for producing visual 
information is Microsoft Word (MS-Word). It is how we create content: correspondence, news 
releases, decisions, statements, manuals, NEPA process, and so on. 


Currently, official documents are kept in hard copy. Some are commercially printed for 
distribution to the public. Most documents are available electronically on our internal systems, 
such as the Records Management database and FSWeb; and many are also available externally on 
the World Wide Web (WWW). 


“Administrative” documents, as defined in FSM 1631.11-12, become “publications” when they 
are posted on the WWW because they become available to anyone having an internet connection 
— even if the “general public” is not the targeted or intended audience. 


Documents for public distribution have specific standards that must be met according to the 
USDA Visual Information Standards as well as the FS Manual (1630) and Handbook (1609.11). 
All publications — whether administrative or public — must be written following the 
Government Printing Office (GPO) Style Manual, which is a reference for spelling, capitalization, 
compound words, punctuation, etc. It is available on the Internet or copies can be obtained from 
the Superintendent of Documents. 


Electronic documents, both internal and external, must meet specific standards to make them 
accessible to people with disabilities according to Section 508 of the Rehabilitation Act of 1974, 
as amended in 1998. Some of our large electronic documents are converted from MS-Word into 
HTML or Adobe Acrobat PDF format, but still have to measure up to the Section 508 standards. 


The goal is create content once — publish it multiple ways. In the past, content 
producers, print producers, and web producers have had to create or re-create several versions of 
the same document: one for copying, one for commercial printing, and another for publishing to 
the web. The purpose of this guide is to help people who create documents, so that their 
documents can meet the above standards with a minimum of re-creation. The guide will focus 
mostly on document structure and presentation. 


Remember: MS-Word is the word processing program that is used for desktop publishing in 
the Forest Service. Even with proper document structure and formatting, MS-Word can’t meet all 
requirements of different publishing media. However, by properly using the full toolbox of MS-
Word, one can contribute to a much more effective publishing process. 


For questions about R3 Publishing, contact Sandra Roberts at 505-842-3295 or email: Sandra 
L Roberts/R3/USDAFS. For questions about Web publishing or comments about this 
document, contact Polly Lovato at 505-842-3296 or email: Polly Lovato/R3/USDAFS. 


This document and copies of the templates can be found on the Region 3 PAO FSWeb site at: 
 http://fsweb.r3.fs.fed.us/pao/services/ 
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Chapter 1 – Publications Requirements 


Communication. The key purpose for writing a document is for someone else to read and 
understand it.  


If you use a structure or presentation styles that make your document harder to read, you could 
break the connection with the reader — defeat the purpose. 


As you create a document, you are joining a long heritage of writers and readers. You are learning 
from their experience, which as been captured in readability and usability studies. In the FS, we 
are assisted in applying those standards by having them incorporated into the USDA Visual 
Information Standards. 


There may be a few reasons to deviate from the standards, but understanding and using them 
increases your chances of communicating effectively. 


Links to Publication Direction 
USDA Visual Information Standards:  
http://www.usda.gov/agency/oc/design/download/pdf_forms/VisualManGuides/ 
Visual_Stan04web.pdf 


Forest Service Manual Direction on Publishing:  
http://fsweb.wo.fs.fed.us/directives/fsm/1600/1630.doc 


Forest Service Handbook on Publishing:  
http://fsweb.wo.fs.fed.us/directives/fsh/1609.11/ 


Section 508 Accessibility Requirements (making electronic documents available to people with 
disabilities): 
http://www.section508.gov 


Format Standards 
These standards are taken directly from the USDA Visual Management Manual (VMM) and FSM 
1630. 


1. Never use ALL CAPS. Use italics for scientific names or for emphasis of words or short 
phrases. ALL CAPS and italics are harder to read – they slow the reader down. Use them 
sparingly and with intent.  


2. All pages should be left aligned, sometimes called “rag-right”. 
3. Page numbers run consecutively throughout the document. Pages prior 


to the Text (see item 3-5 under Proper Order section) would be identified with lower case 
numbers. Text through Index (items 6-10 in Proper Order section) would be numeric 
starting with “1” to the end of the document. Do not restart numbering with each chapter. 
They do not need a prefix (i.e., 2-14, Page 14) — page number only. Page numbers are 
always on the outside lower corner, even with the outside margin: 
a. odd page nos. = right corner;  
b. even page nos. = left corner. 
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4. Tables are numbered consecutively from the beginning to end. No 
chapter prefixes. Table captions should be positioned above the table, in sentence style, 
with no period. 


5. Figures are any images: photos, maps, charts, drawings, or other graphics. They are 
numbered consecutively throughout the document. Figure captions should be 
positioned below the image, in sentence style, with no period. 


6. Chapters start with an odd page number. 


Proper Order 
The proper order for the contents of an EA, EIS, and all documents follows: 


1. Cover 
2. Inside front cover with printing month and year, and EEO statement  
3. Inside title page (back of this is blank) (new odd page) 
4. Forward, Letter of Transmittal, Preface, and Acknowledgements. 


Although these are not common, if needed, they would go here, in 
the order listed. (new odd page) 


5. Contents (new odd page) 
6. Text; all chapters, each of which starts as a new odd page. 
7. Glossary, if needed (new odd page) 
8. Bibliography/References (new odd page) 
9. Appendix; there is one appendix, it may have several parts. (new odd 


page) 
10. Index 


Publishing (Documents for Distribution to the Public – 
Electronic or Hard Copy) 
Many people are going to need to understand your job before you actually see your document 
published. The printed product involves: the FS publishing manager, the printing specialist, and 
the accounting staff; the Government Printing Office (GPO) Specialists; the commercial printing 
company's staff. Web Publishing involves at least the Forest web 
manager. 


Consider yourself an essential partner in the publishing process. 
Everyone wants to do a good job and produce an effective product 
for you. It is a challenge to describe your job, form realistic 
expectations, and communicate clearly while much of your 
communication will be written or possibly long distance. 


The following points will help you make the interaction successful. 


1. Complete FS-1600-6, Publications Proposal, and 


Use lower case 
roman numerals 
for page 
numbering: i, ii, 
etc.. 


Use numeric; 1 
through the end 
of document 
starting at 
Chapter 1. 


Ordinarily, an Administrative 
document does not need formal 
publications review, but if it is 
published to the WWW it 
becomes a “publication” and 
must be reviewed. Start with the 
PAO. 
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obtain all approvals and signatures required. Submit form at conception of the need to 
produce a document to RO, PAO. 


2. For a document that will be printed:  
When the document is complete — all reviews of manuscript and gathering and 
placement of images are done — create a CD with the following and send to Sandra 
Roberts, RO-PAO: 
a. Final MS-Word document - Hard-copy output proofed 


and in final form and MS-Word document.  
b. Any other files embedded in the final document, i.e., 


spreadsheets, charts, etc. 
c. Photos — a high-resolution and low-resolution image. 


i. High-resolution image (266-300 pixels per inch 
(ppi) or dots per inch (dpi)) in .tif format resampled to 
actual size used in document. These images cannot be 
scaled when placing in the document. These color images 
must be saved as CMYK not RGB. 


ii. Low-resolution image (72-96 pixels per inch (ppi)) in .jpg format 
resampled to actual size used in document. These images cannot be scaled when 
placing in the document. These color images must be saved as RGB not CMYK. 


d. Maps, Logos, Art Illustrations — a high-resolution and low-resolution image. 
i. High-resolution image (266-300 pixels per inch (ppi) or dots per inch (dpi)) 


in .eps format. These images can be scaled. These color images must be saved as 
CMYK not RGB. 


ii. Low-resolution image (72-96 pixels per inch (ppi) in .gif format. These 
images can be scaled. These color images must be saved as RGB not CMYK. 


Note: The document will be reviewed by the Regional Printing Specialist for conformance to the 
template and VMM. Files will be checked for format and type. Once ready, the hardcopy of the 
document and electronic photos, maps, logos, art illustrations on CD are sent with printing 
specifications to an offset printing contractor.  


3. For a document that will be published on the WWW: 
a. Provide an electronic copy of all the above to the Web Manager to review for 


compliance with web policy and standards.  
b. When the MS-Word document meets these criteria, it will be converted to PDF 


format (using the “standard” or “smallest size” conversion setting — see Converting 
MS-Word to Adobe Acrobat PDF for more information) and posted to the Internet. 


 


MS-Word documents that 
will be offset printed should 
have only 1-ink color — 
black. Print contractors 
cannot produce color 
separations required for 
multi-colored printing from 
word processing files. 
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Chapter 2 - Microsoft Word 


Understanding MS-Word’s Position in Publishing 
MS-Word is the word processing program that is used in for desktop publishing in the FS. 


In the publishing industry, it is common to use MS-Word to create content. However, a 
professional publishing software like QuarkXPress or Adobe InDesign, or software using mark-
up languages like SGML or XML, are used for creation of the printed book or publication. HTML 
(or its variations) or programmed databases are used for web 
publishing. 


Even with proper document structure and formatting, MS-Word can’t 
meet all requirements of different publishing media: print, web, CD, 
and other electronic file-sharing, like on hand-held communication 
devices. (See Example) 


“Desktop Publishing” is a good label for MS-Word, because it 
functions best at the desktop where it is used. It relies on the particular 
parameters of the desktop system, including fonts, printer drivers, 
versions, in order to output the same layout one sees on the screen. 
Commercial printers will not accept MS-Word files for output because 
portability is so problematic. 


One has to own MS-Word or use their Viewer plug-in in order to read 
an MS-Word document. It is not universally accessible; therefore, it is 
not appropriate for the FS to put MS-Word documents on the WWW. 


What does that mean for the FS? 
Does that mean Forest Service employees are hamstrung by our 
corporate choice of software? Not necessarily. Despite some limitations and cumbersome 
Microsoft programming, one can contribute to an effective publishing process by: 


• planning with printing and web managers before document creation so that, as much as 
possible, templates and workflow incorporate the requirements of the publishing media to 
be used. 


• properly using the full toolbox of MS-Word; 
• using additional software to make the document portable to other publishing media, such 


as Adobe Acrobat PDF to create press or print ready documents, and HTML Editors to 
create web pages. 
o Acrobat changes the MS-Word file as it distills it to manage the resolution, image 


color modes, fonts and page layout, creating a postscript compliant file ready for 
service bureaus and printers. 


o  HTML editing software and Acrobat recognize the underlying structure, presentation 
and alternative text in an MS-Word document and tag it to enable production for the 
web. 


Example 


Tables are not easy to 
comprehend. One has to 
recognize the logic of the 
design and then repeatedly 
relate column headers and 
row headers to the data in 
the table cells in order to 
draw conclusions about 
the information. 


There are not enough 
formatting options in MS-
Word to indicate table cell 
relationships. Therefore, a 
data table is the hardest 
element to convert 
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Getting Started 
These steps will help you efficiently build documents that meet the requirements for filing 
electronically on our internal systems, offset printing, converting to PDF or other format, and 
posting on the Internet. 


Project Folder 
Create an electronic directory for the project and store everything in it, including subfolders for: 


• Images – clip Art, photos, pie charts/bar charts, maps, etc. 
• Source documents – spreadsheet files, tables, etc. 


Teamwork 
If several people (a team) are working on the documentation, create the directory in shared file 
space on a server. Each team member should have read, write and insert access to the directory. 
Only the project’s manager should have “delete” access. 


As noted in Chapter 1, upon completion of documentation, the project folder and its contents will 
be sent to the Regional Print Specialist for offset printing; the unit web manager for web 
publishing; and/or kept as part of the official record. 


Select a template ahead of the writing/editing process and agree among team members to be 
consistent in the production. 


Templates reside at http://fsweb.r3.fs.fed.us/pao/services/. Select the appropriate template by right 
clicking on the template name  


File the template — C:  Documents and Settings,  [yourname]  Application 
Data  Microsoft  Templates (Note:  This is the default directory for templates.) 


• Click on the Save button. The template will now be available when creating new 
documents in MS-Word. 
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Setting up MS-Word 


Document Formatting Options 
Set Tools  Options from the toolbar to control formatting more easily. Formatting marks are 
useful, especially when you have to strip out junk coding from poorly prepared documents. 


 


Under the View tab: 


• In the Formatting marks
section, check All to show 
all marks. 


Under the Edit tab: 


• Change Default Paragraph 
Style from “Normal” to 
“Body Text.” 


Under the Save tab: 


• Check “Prompt for 
document properties.”
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AutoFormatting Options 
Check AutoFormat Options. Select Format  AutoFormat  Options. 


  


Additional Information about Adding Text 
• Do not double space after the period at the end of a sentence — single space only. Double 


spacing after a sentence is a rule from the typewriter days. 
• Do not use the Enter key to add spacing between paragraphs. Use the paragraph format 


option: Format  Paragraph. Add spacing before or after the paragraph. Spacing 
between paragraphs is 10 pt. 


• Do not underline text. Use the bold or italics feature to highlight text. Underlining is 
used only for hyperlinks. Underlining is another item we bring with us from the 
typewriter era — at that time it was the only way to highlight text. Underlining is not 
used for the title of books, articles, newspapers, magazines, etc. See Chapter 8, GPO 
Style Manual, for the correct ways to display titles. 


• Use “Shift-Enter” to enter a line break within a paragraph. 


Under the AutoFormat and 
AutoFormat As You Type
tabs, check all boxes as shown. 
(The selections are the same for 
both of these tabs.) 


If you are using a FS template 
that has its own headings, do 
not check the “Built-in Heading 
Styles” because those are 
Microsoft styles. If selected, 
the program may not allow you 
to modify the built-in styles. 


Replacing straight quotes, 
ordinals, fractions, and hyphens 
will give you a more 
professional looking document. 
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Page Setup 
The overall page setup has been 
established in the templates. To 
reset, select the File  Page 
Setup, then select the thumbnails 
for Margins, Paper size, or Layout. 
When making changes, be sure to 
check whether you are setting them 
for This Section only or for the 
Whole Document. 


See the Template Setting Quick 
Reference for template settings. This 
is available at: 
http://fsweb.r3.fs.fed.us/pao/toolbox/
guides/template-ref.doc. 


Margins 
The standards specify that a one-
column page has a line width of 6”. 
This is also a readability standard 
because it is about the maximum 
width that they eye can scan 
comprehensibly. 


Margins can be set up for the whole document of be selectively changed as needed. 


Margins 
• Cover Page: 


o Top: 0.65, Bottom: 1”, Left: 0.75, Right: 0.75, Gutter: 0.25, Header/Footer: 0” 
o This page also has 2 columns. Column setting can be view by selecting Format  


Columns. 
Number of Columns: 2, Width and Spacing: col 1: width 1”, spacing 0.5”;  
col 2: width 5.25” 


o End the page with a “Next page” Section break (Insert  Break) 
• Chapter Heading page: 


o There should be a “Continuous” Section Break immediately following each Chapter 
Title. Double-click on the section break to view the margin, layout and page size 
setting for the Chapter Heading page. 
Top: 0.65, Bottom: 1”, Left/Right: 1.25, Header: 0”; Footer: 0.65 


• Subsequent Pages: 
o Position the cursor anywhere on the content of the subsequent pages. Select File  


Page Setup to view the margin, layout and page size for these pages. 
Top: 1.25, Bottom: 1”, Left/Right: 1.25, Header: 0.65, Footer: 0.65. 
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o End the chapter with an Odd page Section break. 


Layout 
• Cover Page: 


o Section Start: New Page; Headers/Footers: Different odd, even, and first page. 
• Chapter Heading page: 


o Section Start: Odd Page; Headers/Footers: Different odd, even and first page. 
• Subsequent pages: 


o Section Start: Continuous; Headers/Footers: Different odd, even and first page. 


Document Properties 
Set the properties and “metadata” of the document. Search engines and document indexes use this 
information to help users locate documents. 


 


 


• File  Properties  
Summary tab 


• Fill in the fields for the title of your 
document, subject, author, and 
company. 


• Document titles are mandatory 
for all files. Title should be unique.


• Type in keywords that will be 
useful in searching for the 
document. 
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Using Templates 
If you correct or modify an existing template, be sure to Save As a *.dot — a simple Save may 
create a document, not a template. 


If you like the formatting of a certain document, you can Save As a template, then replace the text 
that changes the next time you want to use it. 


Why use Templates? 
Creating proper document structure and setting up format styles is work. Applying Styles that 
are in a template rather than individually selecting each paragraph or piece of text and manually 
formatting it, is less work. If you need a new style, consider modifying an existing style or create 
one — don’t use inline coding for more than singular instances. Use of template styles will: 


• automate repetitive work and provide consistent formatting, 
• reduce the amount of time in editing the document, 
• coordinate better with HTML for web publishing and accessibility requirements for 


electronic documents. 
Creating document structure and presentation styles as you produce a document may seem like 
too much effort. However, once that work is done and saved as a template, the next similar 
project is quicker and more efficient. 


Typewriter-ism 
Many, many people use the computer like a typewriter! They treat the screen as a sheet of paper. 
They are doing too much repetitive work and creating a morass of junk code that becomes 
another publisher’s nightmare. Turn on the paragraph marks to see them. Remove typewriter 
work habits: 


• Do not double space after the period at the end of a sentence — single space only. Double 
spacing after a sentence is a leftover rule when typewriters produced mono-spaced letters 
and one needed to create a visual break after sentences. MS-Word automatically adjusts 
for sentence ending space. 


• Do not use the Enter key to add spacing between 
paragraphs. Specify consistent spacing when 
formatting the Style. If incidental extra space is 
needed, select the paragraph with the right mouse 
button, select Paragraph to add spacing before or 
after that specific paragraph. 


• Do not underline text. Underlining is used only 
for hyperlinks or for emphasis of a single word or 
phrase. Underlining headings is another typewriter 
leftover when underlining and double-striking was the 
only way to highlight text. Underlining in 
bibliographies or references is not used for the title of 


Useful key strokes 


Use Shift+Enter to create a line 
break within a paragraph or a list. 
That is called a “soft break” or “soft 
return.” It moves the cursor position 
to a new line without creating a new 
paragraph or adding space. 
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books, articles, newspapers, magazines, etc. See Chapter 8, GPO Style Manual, for the 
correct ways to display titles. 


Structure v. Presentation 
Proper document structure is built by the orderly progression of the elements of the document and 
the styles applied to identify that organization. 


One does not pick and choose built-in heading styles based on what they look like — one selects 
the format style for an element based on its role: 


Title [Doc Title] 


Subtitle [Subtitle)] 


Chapter title [Chapter Heading] 


Paragraph Title [1st Degree Heading, etc. cascading down because they are not just 
convenient labels, but rather identification of relationships between the elements — 
document structure] 


The presentation aspects of the elements [font, size, color, alignment, space, etc] gives the reader 
visual clues of the document’s organization, and can be changed as needed. 
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Finding Templates 
For any document that you have to create more than a couple of times, you should select or create 
a template to take care of repetitive formatting tasks. 


Some basic templates are stored already in your Microsoft \Templates folder. Any document that 
you Save As a “Document template” automatically goes into your Microsoft \Templates folder 
as a *.dot. [C:\Documents and Settings\YourName\Application Data\Microsoft\Templates] 


You can open someone else’s template and Save As a “document template” and it will 
automatically go into your Microsoft \Templates folder as a *.dot 


Then to use a template, simply launch MS-Word, Select “General 
Templates” in the Task Pane under “New from template.” 


R3 Templates can be found at:  
http://fsweb.r3.fs.fed.us/pao/services/ 
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Styles 
Styles are a huge help in working with MS-Word documents. Not only do they identify structure, 
they help create a consistent, professional presentation for the document. With Styles applied, 
making global changes to the document (like changing text size or font) can be done in one place, 
yet affect the whole document. Plus you can build in workflow, so that after selecting a style for 
the first line, you can continue to type and the styles will apply themselves until the next section 
is started. 


Every MS-Word document uses Styles. The big question is whether they are meaningful. In 
many documents everything is styled “Normal,” whether the line or paragraph looks like a 
heading or body text or a bullet list. 


Importance of being more than “Normal” 
Proper document structure is extremely important when converting your document into other file 
types such as HTML, PDF, XML, and in meeting the accessibility requirements for electronic 
documents. Use of proper styles assists the software to convert the document and allows assistive 
technology devices to interpret the document. Using the “normal” style does not specify what 
relationship the line or paragraph has to the document structure.  


Use of styles such as “Body text,” “Block Quote,” “Bulleted Paragraph,” etc., identifies the 
structure or relationship of that text to the rest of the document. It is more informative than 
identifying the style as “Normal.” (See the List of Template Styles that are available in the 
Document, EA NEPA, and EIS NEPA templates. These templates can be found at: 
http://fsweb.r3.fs.fed.us/pao/services/) 


“Normal” has one important editing use (pre-2003 MS-Word versions) 
• Do not apply the Normal style in your document 
• Do not base any other style on “Normal.” 
• In the source document, select text that you are going to merge into your document and 


apply the Normal style to it before you copy and paste. That way, the merged text is less 
likely to corrupt the styles in your document. 


Once the new text is in your document, select it and apply 
Clear Formatting before applying the appropriate Style 
to it. 


 


In the latest FS version of MSWord, 
there is a function called “Paste 
Special” that enables one to copy 
from a source document as is, yet 
“paste unformatted text,” so it clears 
before it becomes part of the new 
document. 
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Use the styles that are part of the template rather than individually selecting each paragraph or 
piece of text and manually formatting it. Use of template styles will: 


• automate and provide consistent formatting,  
• reduce the amount of time in editing the document,  
• coordinate better with HTML for web publishing and ADA accessibility requirements for 


electronic documents. 


 


 
 


 


These control manual formatting. When changes are made using manual formatting, you 
must go through the document and apply the change to each individual occurrence. 


The list of styles available for your use is in this pull-down menu. Click anywhere within the 
paragraph then select the style needed from this list. It will be applied to the whole paragraph.  


When making changes to a style, the change is automatically made throughout the document 
wherever that style is used. 
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MS-Word 2002 and the Formatting Task Pane 
Proper document structure is extremely important when converting the document into other file 
types, such as PDF, HTML, etc., and in meeting the ADA requirements for electronic documents. 
Use of proper body style enables the software to successfully convert the document and allows 
assistive technology devices to successfully interpret the document. 


 


 


Click on the drop-down arrow from the View 
Task Pane and select Styles and 


Formatting. 


Remember: If your task pane is not open when you 
launch MS-Word, select View  Task Pane from the 
toolbar. 


You can quickly create a new style by selecting text that 
you have formatted inline, then select New Style, give it a 
name, select OK, and it keeps all the parameters of that 
selected text. Then you can apply that style to other text of 
the same value in hierarchy of styles. 


Note: If the style you want to modify does not appear in 
the list of styles showing under Styles and Formatting, then 
select All Styles from the Show pop-up window at the 
bottom of the dialogue box. 


Once you select and use, or modify and use, a style from 
the All Styles list, change the option back to Available 
Styles or to Styles in Use.  Otherwise, you’ll have to 
scroll through many unnecessary choices. 
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Fill in the top four fields when creating a new Style: 


  


Style Name: i.e., Body Text, Heading 
1, Heading 2, Caption, etc. 


Based on: Only styles that are within 
a category of styles should be based on 
another style. For example, Body Text 
is not based on another style, but Body 
Text Indent and Block Text could be 
based on Body Text. 


Note: When basing a style on another 
style, remember that if you go in and 
change one in some way that will affect 
all styles that are “based on” that style. 


Style for following paragraph: 
This will automatically apply the style 
you select here to the paragraph 
immediately following. 


Select the Format button at the bottom
and choose your settings for fonts, 
paragraphs, and others. 
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Font and Paragraph Setting 


Font Settings 
Arial and Times New Roman are installed on nearly all computers and are the default fonts for 
web browsers. Therefore, these are good choices if your document will be available 
electronically.  


 


 


Font size for text should be 11 pt. 


Font color should be automatic. 


Under the Character Spacing tab, 
select “Kerning for Fonts” enter the 
same point size as the font size. 


Avoid using anything listed on the 
Text Effects tab. 
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Paragraph settings: 
For styles within the body of the document: Window/Orphan control should be checked. 


 


For Heading styles, including subheads and captions, use the following settings: 
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Document Map Features 
Use the Document Map feature to check header formatting. Select View  Document Map. 
This feature enables you to immediately see problems with document structure. 


 


 
 


Hierarchy tree on the left 
corresponds to the style 
used


DO NOT use the “&” symbol anywhere, 
spell it out “and”. 
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Tables 
Select Table  Table Properties. The first tab, Table, enables you to specify the attributes 
that affect the design of the whole table: preferred width, where the table sits relative to the 
margins, and how document text is affected by the table’s placement. 


Use tables for columns of numbers such as budgets, spreadsheet data, or comparison data if 
enough information is shown to compare, otherwise it may be better to put the information in a 
text paragraph. 


 


Definitely consider and 
set the Table Options. 
Setting the attributes 
here, from the main table 
options, rather than in 
Cell options gives the 
table a consistent 
presentation. Neglecting 
to manage cell margins 
lets the text run right up 
next to borders and lines 
making it hard to read. 
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Borders and Shading 


Table 1. Table Example Showing Shading for Header Row 


Name Address Phone Number 
Jane Doe 123 Some St. 


Anywhere, US 
Unlisted 


Jack Ryan 456 Some St. 
Anywhere, US 


111-222-3333 


Table Header 
• Apply the Table Header style to the header rows and/or columns.  


o Use black for shading if shading is desired and change the font color to white. 
o Never use “hairline” for the border. A copier’s toner usually cannot show less than a 


½ point line. 
Note: Lines and shading are graphic treatments that should serve communication, not 
decoration. If lines are too bold or sharing too dark, the table data is harder to read. 


Table Cells 
• Use the Table Cell style for table text.  
• Merge table cells where necessary. 
• Do not use blank rows or columns for white space. Set the column height and width 


instead. 
• Use the “Shift-Enter” key to go to a new line within a cell, such as done in the “Address” 


column in Table 1. 


When using black shading 
in the header, make the 
inside border lines white. 
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Table Captions 
Insert a caption above the table (Insert  Caption).  Apply the Caption Table style to the 
caption. 


• Tables are numbered consecutively from the beginning of the document to the end.  
• Do not add chapter prefixes.  
• Caption spacing is 10pt between text and caption and 3pt between caption and table. 
• Table captions should also repeat with the table when they continue on following pages. 


Table Accessibility 
Build accessibility into your tables. Identify the table’s header rows that will be repeated across 
the pages, and also identify the header for web documents. 


 


• Select the Table’s header row. 
• Select Table  Table Properties. 
• Check “Repeat as header row at the top 


of each page”.  


The header will be displayed at the top of 
each page should the table span more than 
one page. It also flags this row as the header 
row for assistive technology devices, which 
can help to make the interpretation of the 
table more understandable. 


Wrap text in the Cell Options flows the 
text into multiple lines and allows the cell a 
greater height without changing its width. 


Do not check the “Fit text: box. Fit 
text in the Cell Options visually reduces 
the font size to make the text fit in a fixed 
cell space. The actual font doesn’t change. 
This sounds useful, but is an MS-Word 
manipulation of presentation attributes that 
may not carry over to printing or web 
production, resulting in lost data, or pages 
that don’t fit. 
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Managing Images 
Never work with your original images. Protect them, by 
writing them to a CD-R, or to another archiving storage area. 
Make copies directly in the Windows filing system. Don’t 
open and save as a copy because that changes the image data. 
Once an original is changed, color data and fidelity are 
irretrievably lost. 


• Two copies of the image should reside in the project 
folder—a gray-scaled, high-resolution image in EPS 
or TIF format, and a low-resolution image (can be in 
color) in GIF or JPG format—sized and cropped to 
their final dimensions. 
High-Resolution Images for Offset Printing 


o EPS format is for vector, scalable graphics such as 
logos, maps, illustrations, and clip art.  


o TIF format is for photos. Set resolution at 300 dpi 
(dots per inch). Save as either grayscale (black and 
white), PANTONE spot, or CMYK (for color).  


Low Resolution Images for Electronic 
Viewing 


o GIF format is for vector, scalable graphics such as 
logos, maps, illustrations, graphics with 
transparent areas, animations, and clip art.  


o JPG format is for photos, images using textures, 
images with gradient transitions, and any images 
requiring more than 256 colors. Set resolution at 
72-96 ppi (pixels per inch). Save as RGB.  


o PNG format is a versatile web graphic format. 
However, not all web browsers can view PNG 
graphics. 


o SVG format is for vector, scalable graphics like 
maps. 


Note: PowerPoint graphics cannot be used. Commercial 
printers cannot separate them into individual printing plates for 
each ink color. 


Images 
“Images” signifies “pictures”: 
photos, drawings, maps, charts, 
graphics. It actually includes 
“clip art” even though MS-Word 
has a separate category for it. 


Color 
There are 4 types of color 
modes: 


Black/White: used for line 
drawings where the line is either 
black or white, no shades. 


Grayscale: used to depict 
continuous tone in one color, by 
shades or percentages of the 
color. For example, the color of 
this sidebar is 40% black. 


Computer monitors use RGB 
color. RGB stands for the 3 
colors of light that combine in 
the monitor to create a full range 
of color: Red-Green-Blue. 


Offset printing uses CMYK 
color CMYK stands for the 4 
color inks needed to print full 
color: Cyan-Magenta-Yellow-
Key [blacK]. 


Color monitors approximate 
CMYK with RGB light. 


Many color copiers have 
technology to recognize 
whichever color mode is used by 
the photos or images in a 
document. The copier 
approximates full color using 
toners. 


Most inkjet printers use CMYK 
inks. If the printer recognizes an 
RGB image, it approximates full 
color. 
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Rule of Thumb 
• Prepare your documents for the highest resolution that will be 


needed. The documents can always be down sampled for lower 
resolution publishing. But they cannot be “up-sampled”. 


• When scanning images, scan them as 300 dpi, RGB (even if they are 
black and white images). Then convert them to grayscale or CMYK. 
This provides for better image data. 


• For best results, use an image editing program to resample and resize 
images. 
o Resize and resample images to the actual size used in the 


document. Do not resize the image once it has been inserted into 
the document.  


• If the document is to be offset printed, insert the gray-scaled, high-
resolution image into the document. Color can only be used if prior 
approval has been obtained. 


• If the document will not be offset printed, insert the low-resolution 
image. 


Image Caption 
• Insert a caption below the image (Insert  Reference  Caption). Apply the 


Caption Figure style to the caption. 
o Title these images, “Figures.” Figures are any photos, maps, or other graphics.  
o Figures are numbered consecutively from the beginning of the document to the 


end. Do not add chapter prefixes.  
o Caption spacing is 10pt between caption and text, 3pt between caption and image. 


Resolution 


dpi: dots per inch  
used for print 


ppi: pixels per inch 
used for computer or 
digital 


Press: 300dpi 


Print: 200 ppi 


Copying: 150 ppi 


Web: 72 or 96 ppi 
(depending on the 
monitor) 
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Formatting Images 
  


 


 


Format Picture  Layout  


This is where you control how the 
image is located on the page and how 
it relates to the text around it. 


Format Picture  Layout 
    Advanced Layout 
       Picture Position 
       Text Wrapping 


Manage the margins around the 
image. 


Many people use blank paragraphs to try 
to position their images. This dialog box 
is more effective and efficient — plus it 
doesn’t add junk. 
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Alternative Text — Making Images Accessible 
Every image in your document must 
have “Alternative Text.” It indicates 
the function and purpose of the image. 


Compose the text in a sentence to 
identify what the image is: a photo, 
map, chart, graph, drawing, clip art. 


Then provide a functionally equivalent 
statement. In other words, whatever 
you write here takes the place of the 
image — it communicates the same 
information and if the image performs 
a function like linking to something 
else, includes that information. 


Of course it needs to be succinct, and 
not the same as the image caption. 


MS-Word and Image Manipulation 
 


 


These tools increase your control 
over the images you place on the 
page, but they are not as 
effective as professional image 
editing software programs. 


It does have some simple tools for changing the image once you place it on 
the page. As well as being in the Format Picture dialog boxes, these tools are 
all accessed on the Images toolbar. 


You can change color to grayscale; add or lessen contrast; brighten or darken; 
crop; rotate; add lines; resample; and set a transparent area (like the 
background) of an image. The MS-Word Help provides very good 
descriptions of how to use these functions. 
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Headers/Footers 
Page headers should show chapter titles. Page footers should show the document title and page 
number. 


• No headers or footers for the cover and inside front cover pages. 
• Start page numbering after the inside front cover through the Contents page. Use lower-


case Roman numerals. 
• Beginning with Chapter 1, start page numbering with “1” and number consecutively to 


the end of the document. 
• Chapter Heading pages: No headers; footer: document title flush with the left 


margin, page number at the right margin. 
• Subsequent pages:  


o Odd page headers: chapter title flush with the right margin;  
o Odd page footers:  document title flush with the left margin, page number at the 


right margin  
o Even page headers: chapter title flush with the left margin;. 
o Even page footers:  document title flush with the right margin, page number at 


the left margin  
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Contents Page 


 


 


 


• Insert  Index and 
Tables  Table of 
Contents tab 


•  “Show page numbers” is 
checked. 


• “Right align page 
numbers” is checked. 


• Select Options 


• Select the “Styles” box. 
o Under TOC Level, check to ensure the 


styles listed are those you want on 
your Contents page. Add any not 
shown; delete any that are unwanted. 


Example--Using the NEPA templates: 
Chapter Heading (level 2) and 1st 
Degree Heading (level 3) would be 
listed. All other styles would be left 
blank. 
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CHAPTER 10 - REQUIREMENTS APPLICABLE TO ALL PUBLICATIONS 
 
 
This chapter presents requirements for national or regional publications prepared by Regions, 
Stations, the Area, the Institute, and the Washington Office.  The emphasis is on what is 
required, rather than on who does it. 


10.4 - Responsibility 
 
Occasional reference is made to what only the Publications Control Officer has the authority to 
do, or to what is usually done by an editor, a printing specialist, a reviewer, a distribution officer, 
or some other specialist.  The responsibilities of these specialists often overlap, however, and 
their specific duties may differ in each office; specific duties of personnel are most 
authoritatively defined in position descriptions.  For example, the Publications Control Officers 
in Regions, Stations, the Area, the Institute, and the Washington Office are responsible for 
interpreting, applying, and enforcing all regulations and other legislative or administrative 
provisions for the planning, preparation, editing, clearance, printing, binding, and distribution of 
publications and administrative documents; Printing Officers coordinate the procurement of 
printing and binding of informational materials; Distribution Officers oversee or manage the 
distribution of informational materials, including the control of inventory and supervision of 
publications mailing procedures. 
 
Because they may share responsibilities in producing publications and administrative documents, 
Publications Control Officers, authors, editors, reviewers, and personnel who procure printing 
and distribute information must be aware of the following requirements. 


11 - APPROPRIATENESS 


11.1 - Consistency With Forest Service Mission   
 
A publication must be consistent with the mission of the Forest Service responsibility for Federal 
leadership in forestry, carried out through four main activities: Protection and management of 
resources; cooperation with State and local governments, forest industries, and private 
landowners; research in all aspects of forestry, forest and range management and protection, and 
forest products utilization; and participation with other agencies in human resource and 
community assistance programs. 


11.2 - Uniqueness  
 
A proposed publication must not duplicate an existing one. 


11.3 - Need   
 
A publication must report research or provide information needed by the general public, 
segments of the public, or substantial numbers of Forest Service and other U.S. Department of 
Agriculture employees. 
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11.31 - Approval  
 
After a unit determines the need for a publication, it must propose the publication to a 
Publications Committee established in accordance with Departmental Regulation 1440-1 (FSM 
1630.4). 


12 - PROPER PUBLISHER   
 
Carefully select the proper outlet for and level of publication.  The WO, the Department, and/or a 
professional journal or other private publisher are the appropriate publishers for manuscripts of 
national and international use, interest, or applicability.  Manuscripts limited to local or regional 
use, interest, or applicability are published by Forests, Regions, Stations, the Area, or the 
Institute. 


13 - ECONOMY AND EFFECTIVENESS 


13.1 - Requirements   
 
A publication must be planned for maximum effectiveness and economical production.  
Determining the applicable publication series and number of copies ensures that the optimum 
distribution is made to appropriate audiences.  Eliminate needless blank pages.  Finished size, 
cover, paper, and numbers of colors of ink must conform to JCP specifications, and the design 
must conform to USDA's Visual Information Standards. 


13.2 - Certification Statements 


13.21 - New and Revised Publications   
 
The Publications Control Officer shall certify each manuscript, on an appropriate transmittal 
form, memorandum, printing requisition, or accompanying approval form as follows: 
 


I certify that publication of this manuscript in the quantity and form requested is essential 
to the official business of the Forest Service.  Consistent with USDA Departmental 
Regulations and with applicable OMB and JCP regulations, it has been prepared to meet 
exacting standards of economy and effectiveness (after consideration of cost, timeliness, 
size of audience, alternative means of communication, and need) to carry out the 
Department's mission. 


13.22 - Reprints 
 
If the publication is a reprinting, the Publications Control Officer shall certify as to accuracy and 
timeliness of the reprint as follows: 
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This publication has been reviewed consistent with USDA Departmental Regulations and 
with applicable OMB and JCP regulations.  It is accurate, and text, illustrations, and 
references to the availability of other publications are up to date. 


13.23 - Administrative Documents   
 
(FSM 1631.12; FSH 1609.11, sec. 32.1).  If the information is an administrative document, the 
designated Administrative Documents Control Officer shall ensure that it is properly identified 
as prepared for administrative use and not for public information, and shall certify on an 
appropriate form or transmittal: 
 


I certify that this request is for administrative printing which is intended for distribution 
only to USDA employees and to cooperators who need the information to carry out 
official responsibilities with the agency. 


 
13.3 - Justification for Deviations  
 
The Publications Control Officer must justify any deviation from strict adherence to standards of 
economy.  Field offices need WO approval for printing in more than one color, printing more 
than 500,000 production units (one sheet, 8-1/2 x 11, one side, one color), using separate covers 
on 32 pages or fewer, or for publishing in any geographical area information of national or 
international interest, use, and applicability (DR 1410). 


14 - PROPOSAL, REVIEW, AND CLEARANCE 


14.1 - Proposal  
 
Submit a Form FS-1600-6, Publication Proposal, to the Washington Office (WO) Publications 
Committee for any proposed publication by the WO; the Proposal must precede completion of 
the manuscript.  This form may be adapted for use by field offices.  Manuscripts to be published 
by Regions, Stations, the Area, or the Institute must conform to whatever Publications 
Committee review and approval procedures these field offices have established. 


14.2 - Review  
 
Authors must have manuscripts reviewed by qualified personnel.  Obtaining review includes 
soliciting written comments from at least two peers competent in the subject matter, but not 
located in the author's immediate office; soliciting statistical review when appropriate; 
incorporating review comments in the manuscript; supplying the revised manuscript to the 
Publications Control Officer for editing and processing for local publication or for transmittal to 
the WO or non-Service publishing outlet.  Provide reviewers with guidelines so they will not 
concern themselves with matters for which editors are responsible.  Exhibit 01 is a suggested list 
of DO's and DON'T's for reviewers. 
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14.2 - Exhibit 01 
 


Guidelines for Reviewers 
 


DO 
 
Learn the purpose and intended audience of the report. 
 
Inspect for errors of fact, both large and small. 
 
Comment on the effectiveness of the report. 
 
Determine that the quality of information reported justifies publication. 
 
Give suggestions for improving the report. 
 
Point out statements contrary to FS or USDA policy. 
 
Eliminate or reconcile statements that contradict statements published by the FS in earlier reports. 
 
Inspect for proper acknowledgment of the work of others. 
 
Point out obscure or difficult technical passages in text. 
 
Be sure that proper references are made to figures and tables. 
 
Comment on whether the manuscript is worth publishing and whether it will reflect credit on the Forest 
Service. 
 


DON'T 
 
Edit for grammar. 
 
Make factual changes without calling them to the attention of the author. 
 
Make cryptic comments that cannot be understood by the author. 
 
Be sarcastic. 
 
Review piecemeal. 
 
Delay. 
 
----------------------- 
Adapted from Reviewing the Technical Report, ILCEP Monograph 4, November 1959.  Interlaboratory 
Committee on Editing and Publishing, West Coast Naval Laboratories. 
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14.3 - Clearance   
 
A manuscript must be cleared by all Departments, agencies, or other Government offices whose 
work or responsibility relates significantly to the information in the manuscript.  Clearance is 
especially important for sensitive information that must not be misunderstood by the reader (DR 
1410).  Use Form AD-159, Manuscript Clearance, for clearance by USDA agencies; it may be 
used also for obtaining clearance from Forest Service staffs.  Clearances obtained by the field 
before a manuscript is sent to the WO for publication will expedite the publishing process.  The 
Department's Office of Communications (OC) determines whether clearance with other 
Departments is necessary and is responsible for obtaining such clearances (DR 1410).  The WO 
will request extra copies of the manuscript when necessary to expedite needed clearances. 


15 - WRITING AND EDITING STANDARDS 


15.1 - Usage, Clarity, Style Practices, Organization  
 
The manuscript must be technically accurate, logically organized, complete in necessary detail 
but without unnecessary material, and written clearly and concisely in language suitable for the 
intended audience.  Conclusions reached and recommendations offered must be based on a 
logical analysis of the information presented.  Spelling, punctuation, and grammar must be 
correct, and GPO style must be followed consistently.  Accompanying illustrations must be 
essential and of high quality. 
 
Prepare an outline to help organize written material.  Determining the correct grade of heading in 
a manuscript is easier if the manuscript is logically organized.  For information on rules for 
outlining, see sec. 41 of this handbook.  An outline is a grouping of parallel parts; therefore a 
single subheading under any heading is illogical.  To eliminate a single subheading, combine it 
with the superior heading or add another subheading of equal grade. 


15.11 - Units of Measure  
 
In Forest Service technical and scientific publications, follow the selected journal's or external 
publisher's usage for units of measure (English or metric).  In USDA publications, use the units 
of measure most familiar to the major intended audience. 
 
When it is desirable or necessary to use both systems of unit measure in publications text, place 
metric equivalents in parentheses after the English units.  To reduce typesetting costs and 
eliminate awkwardness in expression, metric conversion tables may be substituted for the dual 
system in lengthy manuscripts or in those that contain large amounts of tabular material. 
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The symbols used for metric units must be those adopted by the National Bureau of Standards--
the International System of Units, designated "SI" in all languages.  These symbols are never 
followed by a period unless they appear at the end of a sentence.  For further information on 
using metric units of measure, see section 41 of this Handbook. 


15.12 - Abbreviations  
 
Abbreviations may be used in a publication to avoid distracting or awkward repetition of spelled-
out words or phrases.  The decision to use abbreviations is made by the writer or editor, who 
considers the requirements of the publication and its audience.  Abbreviations are used primarily 
in technical publications, manuals and handbooks, reference books, business and legal 
documents, and bibliographic citations. 
 
If an abbreviation is likely to be unfamiliar to the reader, the term should be spelled out where it 
first appears.  The abbreviation may follow (in parentheses) the spelled-out word or term.  If an 
unfamiliar abbreviation appears in tabular work, it should be explained in a footnote.  Never use 
an abbreviation where it would be awkward or vague. 
 
When using abbreviations in bibliographic citations, refer to the guides listed in the American 
National Standard for Bibliographic References (sec. 16). 


15.13 - References to the Forest Service   
 
When the agency name is first mentioned in a publication, write "Forest Service, U.S. 
Department of Agriculture."  Subsequently, "the Forest Service" will suffice (FSM 1022).   


15.14 - Copyright   
 
When an author intends to quote a copy-righted publication or use illustrations from it, written 
permission must be obtained from the copyright holder--usually the publisher.  Credit lines 
("Courtesy of . . .") must appear with illustrations published with permission.  Government 
publications are in the public domain and not copyrightable; thus, they may be reproduced 
without permission.  See DR 1410 for further guidance. 


15.2 - Editing 


15.21 - Editing Standards  
 
Editing must conform to the requirements of the publisher.  Manuscripts submitted to the 
Washington Office must conform to the requirements presented in this handbook. 
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15.22 - Sex-Specific Language   
 
Do not use sex-specific language in publications.  Nouns and pronouns referring to males have 
the effect of excluding women from participation in activities that should be equally accessible to 
both sexes.  For information on avoiding sex-biased language, see sec. 41 of this handbook. 


16 - LITERATURE CITATIONS AND THE ANSI STANDARD  
 
Use the American National Standard Institute Document ISO 690:1997, Bibliographic 
References, Content, Form and Structure, for preparing literature citations in manuscript text and 
for lists of literature cited, references, and bibliographies.  The Council of Science Editors (CSE) 
Scientific Style and Format, 7th Edition, exhibits a large variety of examples. 
 
The ANSI standard is broad in scope and covers the preparation of bibliographic references to all 
kinds of print and nonprint materials, both published and unpublished.  Because citations for 
unpublished works, such as personal communications, fit conveniently into ANSI style, they 
may be included with published material in a broad "References" section, making footnotes 
unnecessary.  If only published material is cited, the section should be called "Literature Cited."  
The term "bibliography" usually means a comprehensive list of publications pertaining to a given 
subject that is printed as a separate publication. 
 
16.1 - Applying the ANSI Standard   
 
The following specific statements are meant either to modify or to emphasize the importance of 
certain rules in the ANSI standard: 


1.  The typographic style is to indent all lines an equal amount under the first so that the 
author's name or the citation number stands out. 


2.  Single space after each punctuation mark except a dash (--), the parentheses () when 
they enclose the issue number of a journal, and the periods in U.S. (as in U.S. Department of 
Agriculture) and U.S.C. (United States Code).  Periods in references have more than one 
function:  they indicate abbreviations, mark the end of a group of related bibliographic elements, 
and terminate references. 
 
There will be times when one period will perform two or more functions. 


3.  If the author is unknown, use agency issuing the report as author.  If that is not 
applicable, use "Anon." 


4.  The date (year) of issue follows the name(s) of the author(s). 
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5.  Do not abbreviate periodical (journal) titles; abbreviate series designations.  Use the 
two-letter postal abbreviations when naming the State where a conference was held and when 
naming the State where a publisher is located.  Spell out names of publishers.  Names of well-
known publishers (for example, Macmillan Company; John Wiley and Sons, Inc.) may be 
shortened by dropping generic modifiers such as "Company" and "Inc."  If a publisher is in a 
major city (for example, New York, Los Angeles, Seattle), the reference does not have to include 
the name of the State. 
 
 6.  Papers published in Government series are considered monographs rather than reports.  
Place the abbreviated series designation followed by a period immediately after the title. 


7.  When citing an article or chapter in a larger publication, always use "In:" before the 
author and/or title of the larger publication. 


8.  Ordinal number names (first, second) should be converted to ordinal number symbols 
(1st, 2d), and Roman numerals (I, II) should be converted to Arabic numerals (1, 2), except 
where required for specific meanings. 


9.  Use brackets () for information not carried on the original, or for inserting information 
needed for clarity. 


16.2 - Alphabetizing Literature Citations   
 
List entries alphabetically by author in the publications list (even if citations are numbered).  List 
a single-author entry before a multiple-author entry beginning with the same name.  When there 
is a senior author of different articles having various joint authorships, use the last names of the 
junior authors to order the citations alphabetically.  In ordering names alphabetically, initials 
used for names precede names that are spelled out. 
Example: 
 
 Brown, A. T. 
 Brown, Albert T. 
 Brown, J. S. 
 Brown, John R. 
 
When there is a single author or the same joint authors of several cited articles, arrange the 
citations chronologically.  If several articles of the same author or joint authors are published in 
the same year, arrange them alphabetically by title and add small letters to distinguish the dates 
(for example, 1964a, 1964b, 1964c). 
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For further information on alphabetizing publication lists, including the position of prefixes of 
family names (for example, du, Von), see the CSE Scientific Style and Format, 7th Edition.  It 
also explains the position of designations of rank in family (for example, Jr., III) when names are 
inverted for purposes of alphabetization. 


16.3 - Errors in Names 
 
If there is a typographical error in a name (for example, that Downs should be spelled Downes) 
make the entry as given on the publication but follow it with your correction in brackets, thus:  
Downs [Downes], George G.  Do not put the corrected name first, because the name given on the 
publication will probably be entered on a library card or in other bibliographical lists or data 
bases. 


16.4 - Citation References in Text   
 
In planning a manuscript, consider whether the author-date or number method will be better for 
citation references in the text.  The author-date method sets off the author and date, or only the 
date, in parentheses (for example, (Wyman 1966) or Wyman (1966)).  The number method notes 
the citation by numerals in parentheses, (for example, (40)). 
 
The author-date method is preferred over the number method because references can be added or 
removed without renumbering.  The author and date may be enough for the reader to recognize 
the work cited without turning to the Literature Cited list.  On the other hand, if there are 
numerous statements requiring several references, as might be needed in an extensive review of 
literature, the number method may be preferred. 


16.41 - Author-Date Method  
 
For three authors or more, reduce the text reference to senior author's name plus "and others" (for 
example, (Jones and others 1963)).  As in other parts of the text, abbreviations of the 
Government Printing Office Style Manual may be used to save space and avoid distracting 
repetition, especially for corporate names:  (FS 1972), (HUD 1971), (HEW 1973).  If the same 
author is cited for several contributions published in the same year, designate the references by 
letters after the dates (for example, (Jones 1935a, 1935b, 1935c)). 


16.42 - Number Method  
 
If more than two references are needed, simply list them in numerical order separating each with 
a comma (for example, (12, 56, 72,)).  The numbers correspond to those assigned to citations 
listed in alphabetical order in the publications list. 
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17 - STANDARD STATEMENTS 


17.1 - Acknowledgments  
 
Giving credit to authors of publications is permitted.  Acknowledgment may also be given for 
substantial contributions in compiling information and for outstanding editing, photography, 
design, typography, or layout.  Signatures are not permitted on freehand art or illustrations.  
Signatures of technical illustrators, designers, typographers, or layout artists shall not be 
permitted.  See DR 1410 for the mechanics of presenting acknowledgments to recognize unusual 
excellence. 


17.2 - Disclaimers   
 
Avoid mention of commercial firms or trade names unless it is in the public interest to include 
them (DR 1410).  Include a statement disclaiming Government endorsement for commercial 
firms, trade names, or products whenever such items are mentioned in the text.  An example of a 
disclaimer is: 
 


The use of trade or firm names in this publication is for reader information and does not 
imply endorsement by the U.S. Department of Agriculture of any product or service. 


 
Manuscripts submitted to private copyrighted journals or magazines must be declared to be in the 
public domain with a disclaimer statement, such as: 
 


This article was written and prepared by U.S. Government employees on official time, 
and it is therefore in the public domain and not subject to copyright. 


 
Place disclaimers prominently in the manuscript--before the text or, for short papers and articles, 
in a footnote. 


17.3 - Pesticide Precautions   
 
A pesticide precautionary statement must be included in every publication that discusses 
pesticides.  Three precautionary statements are approved by the USDA Office of 
Communications for inclusion in publications in which pesticides are mentioned (exhibits 01, 02, 
and 03).  Two of the statements are designed for publications that make direct or implied 
suggestions or recommendations for chemical control of pests:  exhibit 01 applies to farmers and 
forest users; exhibit 02 applies to home, yard, and garden users.  Exhibit 03 is for use in 
publications that report research involving pesticides but do not make recommendations.  Use the 
Department's official pesticide symbol with each of the statements.  Publications Control 
Officers have the symbol available in four sizes. 
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Editors may use discretion in adapting pesticide precautionary statements, depending upon 
whether the manuscript is a research publication or a document for the general public.  Esthetic 
considerations can also influence use of the full pesticide precautionary statement; for example, 
it would be inappropriate to issue a 3-page leaflet with a full-page precautionary statement.  The 
editor shall consider the audience for whom the publication is intended and condense the 
pesticide statement accordingly.  Special-use symbols, if approved by the Department, may also 
be used in these situations. 
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17.3 - Exhibit 01 
 


Pesticide Precautionary Statement 
 
Pesticides used improperly can be injurious to humans, animals, and plants.  Follow the directions and 
heed all precautions on the labels. 
 
Store pesticides in original containers under lock and key--out of the reach of children and animals--and 
away from food and feed. 
 
Apply pesticides so that they do not endanger humans, livestock, crops, beneficial insects, fish, and 
wildlife.  Do not apply pesticides when there is danger of drift, when honey bees or other pollinating 
insects are visiting plants, or in ways that may contaminate water or leave illegal residues. 
 
Avoid prolonged inhalation of pesticide sprays or dusts; wear protective clothing and equipment if 
specified on the container. 
 
If your hands become contaminated with a pesticide, do not eat or drink until you have washed.  In case a 
pesticide is swallowed or gets in the eyes, follow the first-aid treatment given on the label, and get prompt 
medical attention.  If a pesticide is spilled on your skin or clothing, remove clothing immediately and 
wash skin thoroughly. 
 
Do not clean spray equipment or dump excess spray material near ponds, streams, or wells.  Because it is 
difficult to remove all traces of herbicides from equipment, do not use the same equipment for 
insecticides or fungicides that you use for herbicides. 
 
Dispose of empty pesticide containers promptly.  Have them buried at a sanitary land-fill dump, or crush 
and bury them in a level, isolated place. 
 
NOTE:  Some States have restrictions on the use of certain pesticides.  Check your State and local 
regulations.  Also, because registrations of pesticides are under constant review by the Federal 
Environmental Protection Agency, consult your county agricultural agent or State extension specialist to 
be sure the intended use is still registered. 
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17.3 - Exhibit 02 
 


Pesticide Precautionary Statement 
 
Pesticides used improperly can be injurious to humans, animals, and plants.  Follow the 
directions and heed all precautions on the labels. 
 
Store pesticides in original containers--out of reach of children and pets--and away from 
foodstuffs. 
 
Apply pesticides selectively and carefully.  Do not apply a pesticide when there is danger of drift 
to other areas.  Avoid prolonged inhalation of a pesticide spray or dust.  When applying a 
pesticide it is advisable that you be fully clothed. 
 
After handling a pesticide, do not eat, drink, or smoke until you have washed.  In case a pesticide 
is swallowed or gets in the eyes, follow the first-aid treatment given on the label, and get prompt 
medical attention.  If the pesticide is spilled on your skin or clothing, remove clothing 
immediately and wash skin thoroughly. 
 
Dispose of empty pesticide containers by wrapping them in several layers of newspaper and 
placing them in your trash can. 
 
It is difficult to remove all traces of an herbicide (weed killer) from equipment.  Therefore, to 
prevent injury to desirable plants do not use the same equipment for insecticides and fungicides 
that you use for an herbicide. 
 
NOTE:  Registrations of pesticides are under constant review by the Federal Environmental 
Protection Agency.  Use only pesticides that bear the EPA registration number and carry 
directions for home and garden use. 
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17.3 - Exhibit 03 
 


Pesticide Precautionary Statement 
 
This publication reports research involving pesticides.  It does not contain recommendations for 
their use, nor does it imply that the uses discussed here have been registered.  All uses of 
pesticides must be registered by appropriate State and/or Federal agencies before they can be 
recommended. 
 
CAUTION:  Pesticides can be injurious to humans, domestic animals, desirable plants, and fish 
or other wildlife--if they are not handled or applied properly.  Use all pesticides selectively and 
carefully.  Follow recommended practices for the disposal of surplus pesticides and pesticide 
containers. 
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17.4 - Nondiscrimination Statements   
 
See FSM 1631.11 and sections 32 and 34 of this Handbook for further direction on materials 
considered to be publications and the distinction between publications and internal 
administrative documents.  See FSM 1630.3 (para. 4 and 8) and 1630.41b (para. 1) for related 
direction on depiction of women, minorities, and persons with disabilities in publications; 
exclusion of inappropriate, gender-specific terminology; and accommodation for the needs of 
persons with disabilities by issuance of publications in braille, large print, audio recordings, or 
other formats and media as appropriate to the audience. 


1.  Required Use of Nondiscrimination Statements.  Departmental Regulation 4300-3 and 
paragraph 4, FSM 1630.3, require that nondiscrimination or equal employment opportunity 
(EEO) statements be included in publications.  The requirements apply to public information 
materials prepared by the Forest Service (sec. 17.41) and by recipients of Federally assisted 
programs (sec. 17.43). 


2.  Optional Use of Nondiscrimination Statements.  Nondiscrimination statements are 
optional in internal agency administrative documents  (sec. 17.42). 


3.  Exclusion from Use of Nondiscrimination Statements.  Nondiscrimination statements 
are not included in documents to be published in the Federal Register. 


17.41 - Public Information Materials Prepared by Forest Service   
 
See Departmental Regulation 4300-3 (DR 4300-3) for the appropriate nondiscrimination 
statement to be used in publications. 
 
Examples of publications (FSM 1631.11) required to carry the Departmental statement include: 


1.  Books, booklets, flyers, brochures, and so on issued in established Department and 
Forest Service numbered series (for example, Agriculture Handbook (AH) and Forest Service 
(FS) series); 


2.  Forest Service periodicals, such as "Fire Management Notes" and "Tree Planters 
Notes"; 


3.  Annual reports required by statute (FSM 1631.13). 


4.  Fact sheets, leaflets, folders, pamphlets, brochures, and posters with narrative that are 
not issued in established Department and Forest Service numbered series, but are intended for 
public distribution.  
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5.  Single-sheet maps that include text other than legends, such as National Forest visitor 
maps and special designated area maps; 


6.  Newsletters, instructor's aids, field interpretive guides, textbooks, and narratives; 


7.  Articles, leaflets, pamphlets, brochures, and booklets usually prepared cooperatively 
with State agencies, foundations, industrial associations, conservation organizations, or academic 
institutions but for which Forest Service is the publisher; and if the cooperator has contributed 
more than 50% funding and will be doing the printing, they are not required to use the statement. 


8.  Environmental impact statements, National Forest land and resource management 
plans, and other land and resource management documents required by law or regulation (FSM 
1631.13) and intended for public distribution. 


17.42 - Internal Forest Service Administrative Materials  
 
(Sec. 32.1).  It is optional to include the nondiscrimination statement in administrative 
documents prepared by the Forest Service for internal agency use. 
 
17.43 - Public Information Materials Prepared by Recipients of Federal Financial 
Assistance Programs  
 
Recipients of Federal financial assistance programs (such as grantees, permittees, and 
contractors) are required to provide public notification of nondiscrimination in printed materials 
prepared for public information, education, and distribution.  Nondiscrimination statements used 
by these recipients are not required to use the full text of the Department statement in section 
17.41, but the statements are required to include the words "equal opportunity" and to convey the 
message of equal opportunity by depiction of a diversity of participants in photographs and 
graphics.  Further direction related to recipients of Federal financial assistance programs is in 
FSM 1720 and 1770, and FSH 1709.11, chapters 20 and 70. 


17.5 - Cooperative Publishing   
 
Insert a statement acknowledging financial aid and other significant contributions (FSM 1632.3).  
A statement like the following should appear on the title page: 
 
Publication made possible by a grant from (insert name of cooperator) under (an interagency 
agreement) (memorandum of understanding) with the Forest Service, U.S. Department of 
Agriculture. 
 
If cooperation by a State agricultural experiment station is indicated on the title page, the 
publication must have been approved by the State experiment station director before printing. 
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18 - DESIGN 


18.1 - Graphic Design Standards   
 
The design of all Forest Service publications and administrative documents must conform to the 
standards, including sizes, prescribed in the USDA Visual Information Standards, published by 
the Creative Services Center of the USDA Office of Communications.  The Creative Services 
Center is authorized to determine design policy for all Department and agency publications (DR 
1470). 


18.2 - Design Elements 


18.21 - Cover  
 
The outside front cover of all Forest Service publications must have the title of the publication, 
the Department and agency names, the series identification and number, and appropriate 
symbols, seals, or logos.  Include the address of the issuing office and other bibliographical 
details on the inside front or the outside back cover or title page. 


18.21a - Separate Covers   
 
Carefully evaluate the need for a separate cover to enclose 32 pages or fewer before making such 
a request (DR 1410).  Separate covers for research publications usually may be justified on the 
basis of their predicted long life.  Separate covers on publications that receive constant, heavy 
use may also be justified.  A separate cover cannot be used for fewer than 16 pages unless 
approved by the WO. 


18.21b - Hard Covers   
 
Hard (casebound) covers for publications are extremely expensive and may be justified only for 
large volumes and for use in libraries or for other repeated, heavy use.  The WO or USDA 
Publications Control Officers shall approve hard covers for only that portion of the pressrun for 
which need can be justified. 


18.21c - Authors' Names on Covers   
 
Printing of authors' names on covers of publications is permitted.  Names of compilers and 
editors are not permitted for covers of Forest Service publications. 


18.22 - Issue Date   
 
The month and year of issue must appear inside the publication in a prominent place.  If the 
publication is a major revision, only the entry "Revised (MONTH YEAR)" is required.  If the 
publication is slight revision, include the date of issue or date of major revision plus the entry 
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"Slightly revised (MONTH YEAR)."  If the publication is a reprint, make no change in the date 
unless more than 5 years have elapsed since the date of issue or the date of previous reprint; then 
add:  "Approved for reprinting (MONTH YEAR)."  (DR 1410). 


18.3 - Multicolor Printing 
   
Carefully evaluate the need before requesting use of more than one color of ink for printed 
material, including publications.  The Government Printing and Binding Regulations (par. 18) 
give the criteria for justifiable use of multicolor printing.  Field offices must write to the WO-
Publications Control Officer, requesting permission to use more than one color of ink and 
describing how it is to be used and why it is needed.  A separate cover printed in one color with 
text in a different color does not require WO approval; however, a self cover must be printed in 
the same color of ink as the text pages or WO approval is required. 
 
The use of multicolors for WO printing and publications must be approved by OGPA.  When 
submitting a manuscript for WO publication, include a letter describing why multicolor printing 
is needed; WO Office of Communication will use this letter in requesting Departmental 
approval. 


19 - SPECIAL INSTRUCTIONS FOR SPECIFIC PUBLICATIONS   
 
Follow the special instructions or style guidelines, in this section, that are provided to assure 
conformity and uniformity in certain specific publications or in specific series; for example, the 
Silvics Manual, Forest Insect and Disease Leaflets, or Recreation Opportunity Guides.  These 
instructions either supplement or deviate from the publishing standards set forth in this 
Handbook. 


19.1 - Servicewide 


19.11 - Fire Management Notes  
 
Submit the original and one copy of manuscripts with illustrations to the Director of Fire and 
Aviation Management, Washington Office (FSM 5196.1) for review and editing. 


19.12 - Tree Planters Notes  
 
Submit the original and one copy of manuscripts with illustrations to the Director of Cooperative 
Forestry, Washington Office (FSM 3216) for review and editing. 


19.13 - Forest Insect and Disease Leaflets  
 
Submit the original and one copy of manuscripts with illustrations to the Director of Forest 
Health Protection, Washington Office for review and editing. 
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19.14 - Forest Service Organizational Directory  
 
The Forest Service Organizational Directory lists key Forest Service organizational units and 
personnel. 


19.14a - Objective   
 
The objective of the organizational directory is to aid internal communications and provide an 
index to key personnel. 


19.14b - Policy 


1.  Limit the directory listing for the Washington Office and field units to key 
organizational units and personnel at the GS-11 and above level only. 
 
Key organizational units and personnel are those generally required to communicate with others 
in person, by telephone, or in writing.  Considerations of personal prestige or other nonessential 
reasons shall not warrant adding names to the directory. 


2.  Ensure that organizational listings conform to the latest approved organizational chart. 


3.  Identify personnel by name and title at the Staff Director or higher organizational 
levels.  Identify other personnel by name and assigned function or project.  List the unit head as 
the first name in the unit listing. 


19.14c - Responsibility 


1.  Washington Office, Human Capital Management Staff Director.  The Director of 
Human Capital Management has overall responsibility for ensuring the annual issuance of the 
organizational directory, including gathering updated information from the Washington Office 
and field units; providing the final camera copy for printing; coordinating with the Office of 
Communication for printing arrangements; and overseeing distribution of printed copies. 


2.  Washington Office, Office of Communication Staff Director.  The Director of Office 
of Communication is responsible for printing and making the initial distribution of the directory 
to the Washington Office and field units. 


3.  Regional Foresters, Station Directors, Area Director, Institute Director, and 
Washington Office Staff Directors.  The Regional Foresters, Station Directors, Area Director, 
Institute Director, and Washington Office Staff Directors are responsible for providing updated 
information to the Human Capital Management Staff Director, Washington Office, according to 
instructions in the annual call letter and for ensuring that personnel listings are accurate and that 
the current approved organizational structure is followed. 
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19.14d - Instructions for Washington Office on Preparing Personnel and 
Organizational Listings   
 
The only information to be included in the organizational directory for the Washington Office 
Staffs shall be the following:  Names and titles of managers from the level of the Chief down to 
Branch Chiefs in staff units; their principal staff, GS-11 and above; and support personnel who 
report directly to the Staff Directors and higher-level managers.  Provide information as follows: 


1.  List the name of the Staff Unit and personnel starting with the Staff Director; the 10-
digit telephone number; support person reporting to the Staff Director; staff assistants; and so on.  
List personnel within each Staff Unit by branches, starting with the Branch Chief; the 10-digit 
telephone number; and principal staff, GS-11 and above. 
 


2.  List Washington Office detached organizational units with their respective 
Washington Office Staffs as follows:  Name of the detached unit (for example, Geometronics 
Service Center following the Engineering Staff listing); mailing address; 10-digit telephone 
number; and unit manager and principal staff at the GS-11 and above, with their respective 
functions. 


19.14e - Instructions for Regions, Stations, Area, and Institute on Preparing 
Personnel and Organizational Listings  
 
The only information to be included in the organizational directory for the field units shall be as 
follows in paragraphs 1 through 4.  In addition, include at the beginning of each unit's listing:  
States and territories included in the Region, Station, Institute, or Area; mailing address; office 
hours; 10-digit telephone number; mailroom FAX telephone number only. 


1.  Regional Office.  For each Region, list key personnel from the Regional Forester 
through the Branch Chief level, and support personnel who report directly to the Regional 
Forester, Deputy Regional Foresters, or Staff Directors.  For Branch Chiefs and their principal 
staff, GS-11 and above, list their respective functions.  Also list the regional attorney, Office of 
General Counsel for each Region.  Include the telephone number for each of the preceding 
listings. 


a.  Regional Office Detached Organizational Units and Personnel. 


Under the respective staff in the directory; list the name of the detached unit; mailing 
address; 10-digit telephone number; and unit manager and principal staff, GS-11 and 
above, and their functions. 


b.  National Forests.  For each Forest list the name of the Forest; Forest Supervisor; 
mailing address; 10-digit telephone number; mailroom FAX telephone number only; 
and primary staff officers and their functions, GS-11 and above. 
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c.  Ranger Districts, Nurseries, Job Corps Centers, and Similar Units Reporting to 
Forest Supervisor.  List the name of the unit; unit manager; location; 10-digit 
telephone number. 


2.  Stations.  For each Station list key personnel from the Station Director through the 
Assistant Director level, and their support staff; and principal staff, GS-11 and above, with their 
respective functions.  List the mailing address; 10-digit telephone number; Station mailroom 
FAX telephone number only; for each Station. 


a.  Research Work Units.  For each Research Work Unit, list the name of the unit; 
mailing address; 10-digit telephone number; for the unit, but not the FAX number.  
List Project Leaders and scientists together with their respective projects or functions 
and the head of the administrative support section. 


3.  Area.  List key personnel from the Area Director through the Staff Director level, and 
their principal staff, GS-11 and above.  List support personnel who report directly to the Area 
Director and Assistant Directors.  List the mailing address; 10-digit telephone number; Area 
mailroom FAX number only; for each of the preceding positions. 


a.  For each Area field office, list the staff specialists in charge and their respective 
functions; city and State location; name of the facility and location; mailing address; 
10-digit telephone number; but not the FAX number. 


4.  International Institute of Tropical Forestry.  List key personnel from the Institute 
Director through the Branch Chief level and support personnel who report directly to the 
Director and Assistant Directors.  List the telephone number; Institute FAX number in the 
mailroom only; for each of the preceding positions. 


19.14f - Distribution   
 
Following are the procedures for distribution of paper copies: 


1.  Internal Distribution.  Organizational directories are sent directly to all units when the 
annual issue is printed, including full distribution to the Washington Office; and limited 
distribution to the Regional Offices, Stations, Area, Institute, and other units as follows: 


a.  Each Forest and District receives a limited number of copies for the head of the 
unit, primary support personnel, and about two or three copies for each unit at these 
locations. 


b.  Each Station, Forest Products Laboratory, and the Institute receives a limited 
number of copies for distribution to subordinate units. 
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2.  External Distribution.  The Washington Office, Office of Communication Director 
distributes a limited number of directories to agencies that either cooperate with the Forest 
Service on programs of mutual benefit or otherwise serve a public interest. 


19.2 - Field Offices   
 
Field units may issue, at this code, special instructions or style guidelines for publications they 
produce. 
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		File Code:

		1950-3/2810



		Date:

		January 6, 2009



		 



		Tom Furgason



		Rosemont Project Manager



		SWCA Environmental Consultants



		343 West Franklin Street



		Tucson, AZ 85701





Mr. Furgason:


This letter provides direction for preparing camera-ready versions of the Rosemont Copper Project draft and final environmental impact statements for publication and distribution.


Pursuant to the Memorandum of Understanding (MOU) between the Coronado National Forest and Rosemont Copper Company for the Rosemont Copper Project (MOU #08-MU-11030510-010, as modified), as the selected third-party environmental contractor, SWCA Environmental Consultants (SWCA) is to prepare the required environmental analysis and documentation consistent with applicable law, regulation, and policy (MOU Sections A, B, C1, C6, D20, E1, E3, E8, E12, F2, F6, and MOU Attachment 1 Items I4, I5, and IC – NEPA Review).


SWCA is further specifically required to prepare camera-ready versions of the draft and final environmental impact statements in accordance with Forest Service requirements (MOU Sections D11, E1, E12, E13, E14, and MOU Attachment 1 Items I5, I9, IC – NEPA Review, II, and IV).  In completing this task, SWCA is under direct supervision and control of the Forest Service (MOU Sections C1, C5, C6, D3, D10, D14, D18, D19, and F1).


MOU Attachment 1 Items I9 and IC – NEPA Review need to be clarified regarding the printing and distribution of the agency’s approved draft and final environmental impact statements.  SWCA’s responsibilities do not extend to the actual printing and distribution of these documents.  Printing and distribution of the agency’s approved draft and final environmental impact statements must be done by the Southwestern Regional Office, who will procure appropriate services through the Government Printing Office.  However, SWCA is expected to contribute to the Regional Office efforts in providing appropriate camera-ready material and relevant distribution lists.

It is anticipated that several iterations of the environmental impact statements will be drafted as the content progresses through various internal reviews.  While only the agency’s approved camera-ready draft and final environmental impact statements must conform to the following requirements, it is recommended that draft components of the environmental impact statements be created with these requirements in mind to reduce editing time.  It is also recommended that other project materials be created with these requirements in mind.


The following items are hereby incorporated by reference as relevant direction:

· Government Printing Office Style Manual, 29th Edition (2000) available at www.gpoaccess.gov/stylemanual/index.html

· Forest Service Handbook 1609.11 – Publications Management Handbook (attached)


· Using MS-Word to Create Documents for Publishing (attached)


· Template Setting Quick Reference (attached)


· Southwestern Region EIS Template (attached)

Follow the “Government Printing Office Style Manual” for fundamentals such as grammar, spelling, use of abbreviations, capitalization, etc.  Follow “Forest Service Handbook 1609.11” for agency-specific direction such as that for citations, standard statements, etc., not found in the “Government Printing Office Style Manual.”  Use “Using MS-Word to Create Documents for Publishing” as a guide for managing document structure and presentation to create documents that meet print and Web standards with a minimum of reformatting.  The “Template Setting Quick Reference” provides layout specifications for margins, headers, footers, columns, sections, and landscape graphics.  The “Southwestern Region EIS Template,” containing the required pre-set layout specifications, must be used in preparing the environmental impact statements.

The following Forest Supervisor expectations, expressed in her Interdisciplinary Team Project Initiation Letter dated July 25, 2008, are hereby incorporated as direction:  “I expect the EIS to be written in plain language.  Your work will not only be scrutinized for its technical accuracy, but also for its brevity and clarity.  Write-ups that are encyclopedic or that contain extraneous information will not be accepted.  Technical material is to be summarized in the body of the EIS with specific reference to supporting information in the appendices and/or record.  Graphics are to be used to the fullest extent where they could improve reader understanding and reduce the amount of text.  Of course, graphics should have appropriate complementary interpretive text.”


Additionally, adhere to the following direction in preparing the environmental impact statements:

· Submit all text documentation in MS-Word 2003 format (.doc format).


· Submit materials without embedded ‘Track Changes’ that may be viewed.


· Label each graphic with a unique caption identifier that is referenced in the text body.


· Provide a separate file containing the original electronic graphic files of each graphic included in the camera-ready environmental impact statements.  (Preferred file formats are .jpg, .tif, and .png.  Do not submit graphics in a .pdf file format.)


· Include parenthetical or footnote explanations when technical terms or jargon are used.


· Use incorporation by reference and tiering techniques as appropriate to summarize voluminous information and reports.


· Provide citations for incorporated materials.


· File complete copies of incorporated materials in the Administrative Record.


· Use appendices as appropriate for supporting in-depth explanatory materials.


· Refer to appendices in the text body.


SWCA is authorized to use its professional discretion in complying with this direction.  However, products developed by SWCA remain subject to review and approval by the Forest.


Questions or concerns about the direction provided herein should be directed to the Forest Service Project Manager for the Rosemont Copper Project, Teresa Ann Ciapusci, at              (520) 388-8350 or tciapusci@fs.fed.us.


Sincerely,


		/s/ Reta Laford

		



		RETA LAFORD

		 



		Deputy Forest Supervisor

		 





Attachments:


Forest Service Handbook 1609.11 – Publications Management Handbook (2/2/2007)


Using MS-Word to Create Documents for Publishing (9/2005)


Template Setting Quick Reference (9/22/2005)


Southwestern Region EIS Template (9/2005)

ec:


Southwestern Region Printing Specialist, Sandy Roberts


Forest Rosemont Copper Project Interdisciplinary Team Agency Management Oversight

Forest Rosemont Copper Project Interdisciplinary Team Core and Extended Members


cc:


Jamie Sturgess


Vice-President, Projects and Environment


Rosemont Copper Company


4500 Cherry Creek South Drive, Suite 1040


Denver, Colorado 80246
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Template Setting Quick Reference 
Revised September 22, 2005 


Type Settings 


Cover Page Margins:  
Top: 0.65, Bottom: 1”, Left: 0.75, Right: 0.75, Gutter: 0.25, 
Header/Footer: 0” 
Columns: 
1: 1”, spacing at 0.5 
2: 5.25” 
Layout:  
Section Start: New Page; Different odd, even and first pages 


Chapter Heading Page Margins:  
Top: 0.65, Bottom: 1”, Left/Right: 1.25, 
Header” 0”, Footer: 0.65 
Layout:  
Section Start - Odd Page; Different odd, even and first pages 


Subsequent Page Margins:  
Top: 1.25, Bottom: 1”, Left/Right: 1.25, 
Header/ Footer: 0.65 
Layout:  
Section Start: Continuous; Different odd, even and first pages 


Landscape settings for 
images, tables, figures 


• Insert a “next page” break at the end of the paragraph 
prior to the image, table, or figure that will be in landscape 
format. 


• Insert a “next page” break at the end of the image, table or 
figure.  


• Note: The image, table, figure is now in its own section. 
• Change the paper size for this section in Page Setup 


(from the File drop-down menu) to Landscape and set 
margins to fit the section. 


Header/Footer Chapter Heading Page: 
• No Header 
• Odd page footer - Document title on the flush with left 


margin, page number on the right  
Subsequent Pages 
• Odd page Header - Chapter # and name flush with right 


margin 
• Odd page Footer - Document title flush with left margin, 


page number on the right margin 
• Even Page Header - Chapter # and name flush with left 


margin 
• Even page footer - page number flush with left margin, 


document title on the right 
 








United States  
Department of 
Agriculture 


Forest  
Service 


Southwestern 
Region 


 


[Draft, Final, Draft 
Supplemental or Final 
Supplemental] 
Environmental Impact 
Statement for XXX  


XXX National Forest  
County, State 


Legal Description, if applicable 


Insert Map for Alternative 


Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats. Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format. 
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete 
key. 


 











 


 


The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, age, disability, and where applicable, sex, 
marital status, familial status, parental status, religion, sexual orientation, genetic information, 
political beliefs, reprisal, or because of all or part of an individual’s income is derived from any 
public assistance program. (Not all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means of communication of program information (Braille, 
large print, audiotape, etc.) should contact USDA’s TARGET Center at (202) 720-2600 (voice and 
TDD). To file a compliant of discrimination, write to USDA, Director of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 79503272 (voice) or 
(202) 720-6382 (TDD). USDA is an equal opportunity provider and employer. 


Printed on recycled paper – [Month Year] [no footer on this page]
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Environmental Impact Statement For XXX 


XXX National Forest 
County, State


Lead Agency:  USDA Forest Service 


Cooperating Agencies:  Insert cooperating agency names 


Responsible Official: Name and Title 
Address 


For Information Contact: Name and Title 
Address 
Telephone Number 


Abstract: [Insert 1 paragraph abstract on the environmental impact statement, including the 
alternatives considered and identification of the preferred alternative(s) if one or more exists and 
Forest Plan Amendments if needed.] 


[FOR DRAFT ONLY 


Reviewers should provide the Forest Service with their comments during the review period of the 
draft environmental impact statement. This will enable the Forest Service to analyze and respond 
to the comments at one time and to use information acquired in the preparation of the final 
environmental impact statement, thus avoiding undue delay in the decisionmaking process. 
Reviewers have an obligation to structure their participation in the National Environmental Policy 
Act process so that it is meaningful and alerts the agency to the reviewers’ position and 
contentions. Vermont Yankee Nuclear Power Corp. v. NRDC, 435 U.S. 519, 553 (1978). 
Environmental objections that could have been raised at the draft stage may be waived if not 
raised until after completion of the final environmental impact statement. City of Angoon v. 
Hodel (9th Circuit, l986) and Wisconsin Heritages, Inc. v. Harris, 490 F. Supp. 1334, 1338 (E.D. 
Wis. 1980). Comments on the draft environmental impact statement should be specific and should 
address the adequacy of the statement and the merits of the alternatives discussed (40 CFR 
1503.3). 


Send Comments to: Name and Title 
 Address 


Date Comments Must Be Received: Date ] 
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Summary 


The [X] National Forest proposes to [summarize proposal]. The area affected by the proposal 
includes [briefly describe affected environment]. This action is needed, because [summarize the 
need for action]. 


[Describe the background leading up to the proposal, public involvement efforts, and major issues 
raised.]  


These issues led the agency to develop alternatives to the proposed action including: 


[Briefly describe each alternative. 


Major conclusions include:  


[Briefly explain or display conclusions as related to impacts.] 


Based upon the effects of the alternatives, the responsible official will decide [insert brief 
description of decision to be made]. 
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Chapter 1. Purpose of and Need for Action 


Document Structure 
The Forest Service has prepared this Environmental Impact Statement in compliance with the 
National Environmental Policy Act (NEPA) and other relevant Federal and State laws and 
regulations. This Environmental Impact Statement discloses the direct, indirect, and cumulative 
environmental impacts that would result from the proposed action and alternatives. The document 
is organized into four chapters:  


• Chapter 1. Purpose and Need for Action: The chapter includes information on the history 
of the project proposal, the purpose of and need for the project, and the agency’s proposal 
for achieving that purpose and need. This section also details how the Forest Service 
informed the public of the proposal and how the public responded.  


• Chapter 2. Alternatives, including the Proposed Action: This chapter provides a more 
detailed description of the agency’s proposed action as well as alternative methods for 
achieving the stated purpose. These alternatives were developed based on significant 
issues raised by the public and other agencies. This discussion also includes mitigation 
measures. Finally, this section provides a summary table of the environmental 
consequences associated with each alternative.  


• Chapter 3. Affected Environment and Environmental Consequences: This chapter 
describes the environmental effects of implementing the proposed action and other 
alternatives. This analysis is organized by [insert topic (i.e., resource area, significant 
issues, environmental component)].  


• Chapter 4. Consultation and Coordination: This chapter provides a list of preparers and 
agencies consulted during the development of the environmental impact statement.  


• Appendices: The appendices provide more detailed information to support the analyses 
presented in the environmental impact statement such as the record index, public 
comments and responses, etc. 


• Index: The index provides page numbers by document topic. 
Additional documentation, including more detailed analyses of project-area resources, may be 
found in the project planning record located at [X] 


Background 
[Provide the history of events leading up to the project proposal.] 


Purpose and Need for Action 
There is a need for [insert objectives]. This action is needed, because [insert need for action in 
that location at this specific time]. This action responds to the goals and objectives outlined in the 
[X] Forest Plan, and helps move the project area towards desired conditions described in that plan 
([insert reference to Forest Plan]). [Describe specific linkages to the Forest Plan if appropriate. 
Reference any pre-NEPA or “plan-to-project” assessments that identified the need.] 
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Proposed Action 
The Forest Service proposes to [insert brief description of the proposed action] to meet the 
purpose and need. 


Describe if a Forest Plan Amendment is needed. 


Decision Framework 
Given the purpose and need, the deciding official reviews the proposed action, the other 
alternatives, and the environmental consequences in order to make the following decisions: 


1. [insert questions that the deciding official must answer when making the final decision]. 


Public Involvement 
The Notice of Intent (NOI) was published in the Federal Register on [insert dates]. The NOI 
asked for public comment on the proposal from [insert dates]. In addition, as part of the public 
involvement process, the agency [insert description of public involvement efforts and reference to 
documents in record detailing results].  


Using the comments from the public, other agencies, and [insert others such as tribes, depending 
on the situation] (see Issues section), the interdisciplinary team developed a list of issues to 
address.  


Issues 
The Forest Service separated the issues into two groups: significant and non-significant issues. 
Significant issues were defined as those directly or indirectly caused by implementing the 
proposed action. Non-significant issues were identified as those: 1) outside the scope of the 
proposed action; 2) already decided by law, regulation, Forest Plan, or other higher level decision; 
3) irrelevant to the decision to be made; or 4) conjectural and not supported by scientific or 
factual evidence. The Council on Environmental Quality (CEQ) NEPA regulations explain this 
delineation in Sec. 1501.7, “…identify and eliminate from detailed study the issues which are not 
significant or which have been covered by prior environmental review (Sec. 1506.3)…”. A list of 
non-significant issues and reasons regarding their categorization as non-significant may be found 
at [X] in the record. 


As for significant issues, the Forest Service identified the following issues during scoping: 


[Insert Issue #1]: [Describe issue and identify any indicators that can be used to measure 
whether that issue can be remedied by implementing different alternatives or mitigation 
measures] 


[Insert Issue #…]: [Describe issue and identify any indicators that can be used to measure 
whether that issue can be remedied by implementing different alternatives or mitigation 
measures] 







 Chapter 1 – Purpose and Need 
 


Environmental Analysis for XXX 3 


Other Related Efforts 
[Insert descriptions of any other related efforts that will affect the proposed action or the decision 
to be made.] 
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Chapter 2. Alternatives, Including the 
Proposed Action 


Introduction 
This chapter describes and compares the alternatives considered for the [insert project name]. It 
includes a description and map of each alternative considered. This section also presents the 
alternatives in comparative form, sharply defining the differences between each alternative and 
providing a clear basis for choice among options by the decision maker and the public. Some of 
the information used to compare the alternatives is based upon the design of the alternative (i.e., 
helicopter logging versus the use of skid trails) and some of the information is based upon the 
environmental, social and economic effects of implementing each alternative (i.e., the amount of 
erosion caused by helicopter logging versus skidding).  


Alternatives Considered in Detail 
The Forest Service developed [X] alternatives, including the No Action and Proposed Action 
alternatives, in response to issues raised by the public.  


Alternative 1  


No Action  
Under the No Action alternative, current management plans would continue to guide management 
of the project area. No [insert project activities] would be implemented to accomplish project 
goals.  


Insert Map for Alternative 1 
Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats.  Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format.  
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete key. 


 


Figure 1. Insert Figure Title 
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Alternative 2  


The Proposed Action 
[Describe the Proposed Action including mitigation—should be the same action proposed in the 
NOI]  


Insert Map for Alternative 2 
Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats.  Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format.  
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete key. 


 


Figure 2. Insert Figure Title 


Alternative ….  
[Describe the alternative including mitigation.] 
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Insert Map for Alternative 3 
Enter descriptive text about this image by: 


Right Click on Image 


Select Format Object 


Select Web tab 


For electronic distribution, graphics images should be resized/resampled using a graphics 
editor, resolution of 72-96 pixels per inch, and in .jpg or .gif formats.  Images may be in 
color. 


For commercial printing, images should be 260-300 pixels per inch in .tif or .eps format.  
Color images for commercial printing must be approved.  Provide images in grayscale 
unless color images have been approved. 


Delete this box before inserting image. Click on this box, then press the delete key. 


 


Figure 3. Insert Figure Title 


Mitigation Common to All Alternatives 
The Forest Service also developed the following mitigation measures to be used as part of all of 
the action alternatives.  


[Describe mitigating measures.] 


Alternatives Considered but Eliminated from Detailed Study 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). Public comments received in response to the 
Proposed Action provided suggestions for alternative methods for achieving the purpose and 
need. Some of these alternatives may have been outside the scope of [insert need], duplicative of 
the alternatives considered in detail, or determined to be components that would cause 
unnecessary environmental harm. Therefore, a number of alternatives were considered, but 
dismissed from detailed consideration for reasons summarized below [Edit text specifically for 
the circumstances of this project.].  


[Describe alternatives considered but eliminated from detailed study.] 


Comparison of Alternatives 
This section provides a summary of the effects of implementing each alternative. Information in 
the table is focused on activities and effects where different levels of effects or outputs can be 
distinguished quantitatively or qualitatively among alternatives.  
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Table 1. Insert Table Title 


 Alternative 1 
Alternative 


2 Alternative 3 Alternative 4 


[Item to 
Compare 1]     


[Item to 
Compare 2]     


[Item to 
Compare 3]     


[Item to 
Compare 4]     


[Item to 
Compare 5]     


[Item to 
Compare 6]     
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Chapter 3. Affected Environment and 
Environmental Consequences 


This Chapter summarizes the physical, biological, social, and economic environments of the 
project area and the effects of implementing each alternative on that environment. It also presents 
the scientific and analytical basis for the comparison of alternatives presented in the alternatives 
chapter. 


[Topic 1] 
[Insert overview of the affected environment, description of effects to that environment and any 
table or figures necessary to help describe the effects. Use indicators developed for each issue in 
the Issues section to compare effects by alternative. Include direct, indirect, and cumulative 
effects.] 


[Topic …] 
[Insert overview of the affected environment, description of effects to that environment and any 
table or figures necessary to help describe the effects. Use the same indicators described for each 
issue in the Issues section to explain the effects by alternative. Include direct, indirect, and 
cumulative effects.] 


Short-term Uses and Long-term Productivity 
NEPA requires consideration of “the relationship between short-term uses of man’s environment 
and the maintenance and enhancement of long-term productivity” (40 CFR 1502.16). As declared 
by the Congress, this includes using all practicable means and measures, including financial and 
technical assistance, in a manner calculated to foster and promote the general welfare, to create 
and maintain conditions under which man and nature can exist in productive harmony, and fulfill 
the social, economic, and other requirements of present and future generations of Americans 
(NEPA Section 101). 


[Reference the environmental consequences discussions related to the relationships between 
short-term uses and long-term productivity.] 


Unavoidable Adverse Effects 
[Insert a description of any adverse effects that are unavoidable for each alternative and reference 
the effects described in the environmental consequences ‘topics’ discussion.] 


Irreversible and Irretrievable Commitments of Resources 
Irreversible commitments of resources are those that cannot be regained, such as the extinction of 
a species or the removal of mined ore. Irretrievable commitments are those that are lost for a 
period of time such as the temporary loss of timber productivity in forested areas that are kept 
clear for use as a power line rights-of-way or road. 


[Insert a description of any irreversible or irretrievable effects by alternative and reference the 
effects described in the environmental consequences ‘topics’ discussion.] 
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Cumulative Effects 
[Cumulative effects should be addressed in the environmental consequences ‘topics’ discussion. 
Reference these discussions here. If applicable, discuss any inter-relationships of cumulative 
effects between ‘topic’ areas as well as inter-relationships with any other projects, policies, or 
recent decisions.] 


Other Required Disclosures 
NEPA at 40 CFR 1502.25(a) directs “to the fullest extent possible, agencies shall prepare draft 
environmental impact statements concurrently with and integrated with other environmental 
review laws and executive orders.”  


[Insert a description of how the Forest Service has consulted with or is not required to consult 
with the agencies listed below as required under the following Acts and laws: 


• Fish and Wildlife Service under the Fish and Wildlife Coordination Act for causing water 
to be impounded or diverted; 


• National Historic Preservation Act for causing ground disturbing actions in historical 
places; 


• U.S. Fish and Wildlife Service and the National Marine Fisheries Service in accordance 
with the ESA implementing regulations for projects with threatened or endangered 
species; and 


• Any applicable state and county laws affected by the alternatives.] 
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Chapter 4. Consultation and Coordination 


Preparers and Contributors  
The Forest Service consulted the following individuals, Federal, State, and local agencies, tribes 
and non-Forest Service persons during the development of this environmental assessment: 


ID Team Members: 
[Insert names] 


Federal, State, and Local Agencies: 
[Insert names] 


Tribes: 
[Insert names] 


Others: 
[Insert names] 


List of Agencies, Organizations and Person to Whom Copies of 
the DEIS, Supplement and FEIS Were Sent 
This environmental impact statement has been distributed to individuals who specifically 
requested a copy of the document [(for final environmental impact statements only) and those 
who submitted substantive comments on the draft environmental impact statement]. In addition, 
copies have been sent to the following Federal agencies, federally recognized tribes, Sate and 
local governments, and organizations representing a wide range of views regarding [Insert 
purpose]. 


[Insert names of any Federal agency which has jurisdiction by law or special expertise with 
respect to any environmental impact involved and any appropriate Federal, State. or local agency 
authorized to develop and enforce environmental standards; any person, organization, or agency 
requesting the entire environmental impact statement; and in the case of a final environmental 
impact statement any person, organization, or agency which submitted substantive comments.]  
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Index 


[Insert an index] 
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Appendix  


A – Appendix Title 
 [Insert any material that is essential to the understanding of the environmental impact statement.] 
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B – Public Comments and Responses [for FEIS only] 
[Insert response to public] 
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Abstract 


In the USDA Forest Service (FS), one of our most common tools for producing visual 
information is Microsoft Word (MS-Word). It is how we create content: correspondence, news 
releases, decisions, statements, manuals, NEPA process, and so on. 


Currently, official documents are kept in hard copy. Some are commercially printed for 
distribution to the public. Most documents are available electronically on our internal systems, 
such as the Records Management database and FSWeb; and many are also available externally on 
the World Wide Web (WWW). 


“Administrative” documents, as defined in FSM 1631.11-12, become “publications” when they 
are posted on the WWW because they become available to anyone having an internet connection 
— even if the “general public” is not the targeted or intended audience. 


Documents for public distribution have specific standards that must be met according to the 
USDA Visual Information Standards as well as the FS Manual (1630) and Handbook (1609.11). 
All publications — whether administrative or public — must be written following the 
Government Printing Office (GPO) Style Manual, which is a reference for spelling, capitalization, 
compound words, punctuation, etc. It is available on the Internet or copies can be obtained from 
the Superintendent of Documents. 


Electronic documents, both internal and external, must meet specific standards to make them 
accessible to people with disabilities according to Section 508 of the Rehabilitation Act of 1974, 
as amended in 1998. Some of our large electronic documents are converted from MS-Word into 
HTML or Adobe Acrobat PDF format, but still have to measure up to the Section 508 standards. 


The goal is create content once — publish it multiple ways. In the past, content 
producers, print producers, and web producers have had to create or re-create several versions of 
the same document: one for copying, one for commercial printing, and another for publishing to 
the web. The purpose of this guide is to help people who create documents, so that their 
documents can meet the above standards with a minimum of re-creation. The guide will focus 
mostly on document structure and presentation. 


Remember: MS-Word is the word processing program that is used for desktop publishing in 
the Forest Service. Even with proper document structure and formatting, MS-Word can’t meet all 
requirements of different publishing media. However, by properly using the full toolbox of MS-
Word, one can contribute to a much more effective publishing process. 


For questions about R3 Publishing, contact Sandra Roberts at 505-842-3295 or email: Sandra 
L Roberts/R3/USDAFS. For questions about Web publishing or comments about this 
document, contact Polly Lovato at 505-842-3296 or email: Polly Lovato/R3/USDAFS. 


This document and copies of the templates can be found on the Region 3 PAO FSWeb site at: 
 http://fsweb.r3.fs.fed.us/pao/services/ 


 











 


Using MS-Word to Create Documents for Publishing iii 


Content


Abstract ........................................................................................................................................... i 
Chapter 1 – Publications Requirements ...................................................................................... 1 


Links to Publication Direction .................................................................................................. 1 
Format Standards ...................................................................................................................... 1 
Proper Order ............................................................................................................................. 2 
Publishing (Documents for Distribution to the Public – Electronic or Hard Copy) ................. 2 


Chapter 2 - Microsoft Word ......................................................................................................... 5 
Understanding MS-Word’s Position in Publishing ................................................................... 5 


What does that mean for the FS?........................................................................................ 5 
Getting Started .......................................................................................................................... 6 


Project Folder ..................................................................................................................... 6 
Teamwork........................................................................................................................... 6 


Setting up MS-Word ................................................................................................................. 7 
Document Formatting Options ........................................................................................... 7 
AutoFormatting Options..................................................................................................... 8 
Additional Information about Adding Text........................................................................ 8 
Page Setup .......................................................................................................................... 9 
Document Properties ........................................................................................................ 10 


Using Templates.......................................................................................................................11 
Why use Templates? ........................................................................................................ 11 
Typewriter-ism ................................................................................................................. 11 
Structure v. Presentation................................................................................................... 12 
Finding Templates............................................................................................................ 13 


Styles....................................................................................................................................... 14 
Importance of being more than “Normal”........................................................................ 14 
MS-Word 2002 and the Formatting Task Pane................................................................ 16 
Font and Paragraph Setting .............................................................................................. 18 
Document Map Features .................................................................................................. 20 


Tables ...................................................................................................................................... 21 
Borders and Shading ........................................................................................................ 22 
Table Header .................................................................................................................... 22 
Table Cells........................................................................................................................ 22 
Table Captions.................................................................................................................. 23 
Table Accessibility ........................................................................................................... 23 


Managing Images.................................................................................................................... 24 
Rule of Thumb.................................................................................................................. 25 
Image Caption .................................................................................................................. 25 
Formatting Images............................................................................................................ 26 
Alternative Text — Making Images Accessible .............................................................. 27 
MS-Word and Image Manipulation.................................................................................. 27 


Headers/Footers ...................................................................................................................... 28 
Contents Page ......................................................................................................................... 29 


 











 


Using MS-Word to Create Documents for Publishing  1 


Chapter 1 – Publications Requirements 


Communication. The key purpose for writing a document is for someone else to read and 
understand it.  


If you use a structure or presentation styles that make your document harder to read, you could 
break the connection with the reader — defeat the purpose. 


As you create a document, you are joining a long heritage of writers and readers. You are learning 
from their experience, which as been captured in readability and usability studies. In the FS, we 
are assisted in applying those standards by having them incorporated into the USDA Visual 
Information Standards. 


There may be a few reasons to deviate from the standards, but understanding and using them 
increases your chances of communicating effectively. 


Links to Publication Direction 
USDA Visual Information Standards:  
http://www.usda.gov/agency/oc/design/download/pdf_forms/VisualManGuides/ 
Visual_Stan04web.pdf 


Forest Service Manual Direction on Publishing:  
http://fsweb.wo.fs.fed.us/directives/fsm/1600/1630.doc 


Forest Service Handbook on Publishing:  
http://fsweb.wo.fs.fed.us/directives/fsh/1609.11/ 


Section 508 Accessibility Requirements (making electronic documents available to people with 
disabilities): 
http://www.section508.gov 


Format Standards 
These standards are taken directly from the USDA Visual Management Manual (VMM) and FSM 
1630. 


1. Never use ALL CAPS. Use italics for scientific names or for emphasis of words or short 
phrases. ALL CAPS and italics are harder to read – they slow the reader down. Use them 
sparingly and with intent.  


2. All pages should be left aligned, sometimes called “rag-right”. 
3. Page numbers run consecutively throughout the document. Pages prior 


to the Text (see item 3-5 under Proper Order section) would be identified with lower case 
numbers. Text through Index (items 6-10 in Proper Order section) would be numeric 
starting with “1” to the end of the document. Do not restart numbering with each chapter. 
They do not need a prefix (i.e., 2-14, Page 14) — page number only. Page numbers are 
always on the outside lower corner, even with the outside margin: 
a. odd page nos. = right corner;  
b. even page nos. = left corner. 
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4. Tables are numbered consecutively from the beginning to end. No 
chapter prefixes. Table captions should be positioned above the table, in sentence style, 
with no period. 


5. Figures are any images: photos, maps, charts, drawings, or other graphics. They are 
numbered consecutively throughout the document. Figure captions should be 
positioned below the image, in sentence style, with no period. 


6. Chapters start with an odd page number. 


Proper Order 
The proper order for the contents of an EA, EIS, and all documents follows: 


1. Cover 
2. Inside front cover with printing month and year, and EEO statement  
3. Inside title page (back of this is blank) (new odd page) 
4. Forward, Letter of Transmittal, Preface, and Acknowledgements. 


Although these are not common, if needed, they would go here, in 
the order listed. (new odd page) 


5. Contents (new odd page) 
6. Text; all chapters, each of which starts as a new odd page. 
7. Glossary, if needed (new odd page) 
8. Bibliography/References (new odd page) 
9. Appendix; there is one appendix, it may have several parts. (new odd 


page) 
10. Index 


Publishing (Documents for Distribution to the Public – 
Electronic or Hard Copy) 
Many people are going to need to understand your job before you actually see your document 
published. The printed product involves: the FS publishing manager, the printing specialist, and 
the accounting staff; the Government Printing Office (GPO) Specialists; the commercial printing 
company's staff. Web Publishing involves at least the Forest web 
manager. 


Consider yourself an essential partner in the publishing process. 
Everyone wants to do a good job and produce an effective product 
for you. It is a challenge to describe your job, form realistic 
expectations, and communicate clearly while much of your 
communication will be written or possibly long distance. 


The following points will help you make the interaction successful. 


1. Complete FS-1600-6, Publications Proposal, and 


Use lower case 
roman numerals 
for page 
numbering: i, ii, 
etc.. 


Use numeric; 1 
through the end 
of document 
starting at 
Chapter 1. 


Ordinarily, an Administrative 
document does not need formal 
publications review, but if it is 
published to the WWW it 
becomes a “publication” and 
must be reviewed. Start with the 
PAO. 
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obtain all approvals and signatures required. Submit form at conception of the need to 
produce a document to RO, PAO. 


2. For a document that will be printed:  
When the document is complete — all reviews of manuscript and gathering and 
placement of images are done — create a CD with the following and send to Sandra 
Roberts, RO-PAO: 
a. Final MS-Word document - Hard-copy output proofed 


and in final form and MS-Word document.  
b. Any other files embedded in the final document, i.e., 


spreadsheets, charts, etc. 
c. Photos — a high-resolution and low-resolution image. 


i. High-resolution image (266-300 pixels per inch 
(ppi) or dots per inch (dpi)) in .tif format resampled to 
actual size used in document. These images cannot be 
scaled when placing in the document. These color images 
must be saved as CMYK not RGB. 


ii. Low-resolution image (72-96 pixels per inch (ppi)) in .jpg format 
resampled to actual size used in document. These images cannot be scaled when 
placing in the document. These color images must be saved as RGB not CMYK. 


d. Maps, Logos, Art Illustrations — a high-resolution and low-resolution image. 
i. High-resolution image (266-300 pixels per inch (ppi) or dots per inch (dpi)) 


in .eps format. These images can be scaled. These color images must be saved as 
CMYK not RGB. 


ii. Low-resolution image (72-96 pixels per inch (ppi) in .gif format. These 
images can be scaled. These color images must be saved as RGB not CMYK. 


Note: The document will be reviewed by the Regional Printing Specialist for conformance to the 
template and VMM. Files will be checked for format and type. Once ready, the hardcopy of the 
document and electronic photos, maps, logos, art illustrations on CD are sent with printing 
specifications to an offset printing contractor.  


3. For a document that will be published on the WWW: 
a. Provide an electronic copy of all the above to the Web Manager to review for 


compliance with web policy and standards.  
b. When the MS-Word document meets these criteria, it will be converted to PDF 


format (using the “standard” or “smallest size” conversion setting — see Converting 
MS-Word to Adobe Acrobat PDF for more information) and posted to the Internet. 


 


MS-Word documents that 
will be offset printed should 
have only 1-ink color — 
black. Print contractors 
cannot produce color 
separations required for 
multi-colored printing from 
word processing files. 
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Chapter 2 - Microsoft Word 


Understanding MS-Word’s Position in Publishing 
MS-Word is the word processing program that is used in for desktop publishing in the FS. 


In the publishing industry, it is common to use MS-Word to create content. However, a 
professional publishing software like QuarkXPress or Adobe InDesign, or software using mark-
up languages like SGML or XML, are used for creation of the printed book or publication. HTML 
(or its variations) or programmed databases are used for web 
publishing. 


Even with proper document structure and formatting, MS-Word can’t 
meet all requirements of different publishing media: print, web, CD, 
and other electronic file-sharing, like on hand-held communication 
devices. (See Example) 


“Desktop Publishing” is a good label for MS-Word, because it 
functions best at the desktop where it is used. It relies on the particular 
parameters of the desktop system, including fonts, printer drivers, 
versions, in order to output the same layout one sees on the screen. 
Commercial printers will not accept MS-Word files for output because 
portability is so problematic. 


One has to own MS-Word or use their Viewer plug-in in order to read 
an MS-Word document. It is not universally accessible; therefore, it is 
not appropriate for the FS to put MS-Word documents on the WWW. 


What does that mean for the FS? 
Does that mean Forest Service employees are hamstrung by our 
corporate choice of software? Not necessarily. Despite some limitations and cumbersome 
Microsoft programming, one can contribute to an effective publishing process by: 


• planning with printing and web managers before document creation so that, as much as 
possible, templates and workflow incorporate the requirements of the publishing media to 
be used. 


• properly using the full toolbox of MS-Word; 
• using additional software to make the document portable to other publishing media, such 


as Adobe Acrobat PDF to create press or print ready documents, and HTML Editors to 
create web pages. 
o Acrobat changes the MS-Word file as it distills it to manage the resolution, image 


color modes, fonts and page layout, creating a postscript compliant file ready for 
service bureaus and printers. 


o  HTML editing software and Acrobat recognize the underlying structure, presentation 
and alternative text in an MS-Word document and tag it to enable production for the 
web. 


Example 


Tables are not easy to 
comprehend. One has to 
recognize the logic of the 
design and then repeatedly 
relate column headers and 
row headers to the data in 
the table cells in order to 
draw conclusions about 
the information. 


There are not enough 
formatting options in MS-
Word to indicate table cell 
relationships. Therefore, a 
data table is the hardest 
element to convert 
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Getting Started 
These steps will help you efficiently build documents that meet the requirements for filing 
electronically on our internal systems, offset printing, converting to PDF or other format, and 
posting on the Internet. 


Project Folder 
Create an electronic directory for the project and store everything in it, including subfolders for: 


• Images – clip Art, photos, pie charts/bar charts, maps, etc. 
• Source documents – spreadsheet files, tables, etc. 


Teamwork 
If several people (a team) are working on the documentation, create the directory in shared file 
space on a server. Each team member should have read, write and insert access to the directory. 
Only the project’s manager should have “delete” access. 


As noted in Chapter 1, upon completion of documentation, the project folder and its contents will 
be sent to the Regional Print Specialist for offset printing; the unit web manager for web 
publishing; and/or kept as part of the official record. 


Select a template ahead of the writing/editing process and agree among team members to be 
consistent in the production. 


Templates reside at http://fsweb.r3.fs.fed.us/pao/services/. Select the appropriate template by right 
clicking on the template name  


File the template — C:  Documents and Settings,  [yourname]  Application 
Data  Microsoft  Templates (Note:  This is the default directory for templates.) 


• Click on the Save button. The template will now be available when creating new 
documents in MS-Word. 
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Setting up MS-Word 


Document Formatting Options 
Set Tools  Options from the toolbar to control formatting more easily. Formatting marks are 
useful, especially when you have to strip out junk coding from poorly prepared documents. 


 


Under the View tab: 


• In the Formatting marks
section, check All to show 
all marks. 


Under the Edit tab: 


• Change Default Paragraph 
Style from “Normal” to 
“Body Text.” 


Under the Save tab: 


• Check “Prompt for 
document properties.”
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AutoFormatting Options 
Check AutoFormat Options. Select Format  AutoFormat  Options. 


  


Additional Information about Adding Text 
• Do not double space after the period at the end of a sentence — single space only. Double 


spacing after a sentence is a rule from the typewriter days. 
• Do not use the Enter key to add spacing between paragraphs. Use the paragraph format 


option: Format  Paragraph. Add spacing before or after the paragraph. Spacing 
between paragraphs is 10 pt. 


• Do not underline text. Use the bold or italics feature to highlight text. Underlining is 
used only for hyperlinks. Underlining is another item we bring with us from the 
typewriter era — at that time it was the only way to highlight text. Underlining is not 
used for the title of books, articles, newspapers, magazines, etc. See Chapter 8, GPO 
Style Manual, for the correct ways to display titles. 


• Use “Shift-Enter” to enter a line break within a paragraph. 


Under the AutoFormat and 
AutoFormat As You Type
tabs, check all boxes as shown. 
(The selections are the same for 
both of these tabs.) 


If you are using a FS template 
that has its own headings, do 
not check the “Built-in Heading 
Styles” because those are 
Microsoft styles. If selected, 
the program may not allow you 
to modify the built-in styles. 


Replacing straight quotes, 
ordinals, fractions, and hyphens 
will give you a more 
professional looking document. 
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Page Setup 
The overall page setup has been 
established in the templates. To 
reset, select the File  Page 
Setup, then select the thumbnails 
for Margins, Paper size, or Layout. 
When making changes, be sure to 
check whether you are setting them 
for This Section only or for the 
Whole Document. 


See the Template Setting Quick 
Reference for template settings. This 
is available at: 
http://fsweb.r3.fs.fed.us/pao/toolbox/
guides/template-ref.doc. 


Margins 
The standards specify that a one-
column page has a line width of 6”. 
This is also a readability standard 
because it is about the maximum 
width that they eye can scan 
comprehensibly. 


Margins can be set up for the whole document of be selectively changed as needed. 


Margins 
• Cover Page: 


o Top: 0.65, Bottom: 1”, Left: 0.75, Right: 0.75, Gutter: 0.25, Header/Footer: 0” 
o This page also has 2 columns. Column setting can be view by selecting Format  


Columns. 
Number of Columns: 2, Width and Spacing: col 1: width 1”, spacing 0.5”;  
col 2: width 5.25” 


o End the page with a “Next page” Section break (Insert  Break) 
• Chapter Heading page: 


o There should be a “Continuous” Section Break immediately following each Chapter 
Title. Double-click on the section break to view the margin, layout and page size 
setting for the Chapter Heading page. 
Top: 0.65, Bottom: 1”, Left/Right: 1.25, Header: 0”; Footer: 0.65 


• Subsequent Pages: 
o Position the cursor anywhere on the content of the subsequent pages. Select File  


Page Setup to view the margin, layout and page size for these pages. 
Top: 1.25, Bottom: 1”, Left/Right: 1.25, Header: 0.65, Footer: 0.65. 
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o End the chapter with an Odd page Section break. 


Layout 
• Cover Page: 


o Section Start: New Page; Headers/Footers: Different odd, even, and first page. 
• Chapter Heading page: 


o Section Start: Odd Page; Headers/Footers: Different odd, even and first page. 
• Subsequent pages: 


o Section Start: Continuous; Headers/Footers: Different odd, even and first page. 


Document Properties 
Set the properties and “metadata” of the document. Search engines and document indexes use this 
information to help users locate documents. 


 


 


• File  Properties  
Summary tab 


• Fill in the fields for the title of your 
document, subject, author, and 
company. 


• Document titles are mandatory 
for all files. Title should be unique.


• Type in keywords that will be 
useful in searching for the 
document. 
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Using Templates 
If you correct or modify an existing template, be sure to Save As a *.dot — a simple Save may 
create a document, not a template. 


If you like the formatting of a certain document, you can Save As a template, then replace the text 
that changes the next time you want to use it. 


Why use Templates? 
Creating proper document structure and setting up format styles is work. Applying Styles that 
are in a template rather than individually selecting each paragraph or piece of text and manually 
formatting it, is less work. If you need a new style, consider modifying an existing style or create 
one — don’t use inline coding for more than singular instances. Use of template styles will: 


• automate repetitive work and provide consistent formatting, 
• reduce the amount of time in editing the document, 
• coordinate better with HTML for web publishing and accessibility requirements for 


electronic documents. 
Creating document structure and presentation styles as you produce a document may seem like 
too much effort. However, once that work is done and saved as a template, the next similar 
project is quicker and more efficient. 


Typewriter-ism 
Many, many people use the computer like a typewriter! They treat the screen as a sheet of paper. 
They are doing too much repetitive work and creating a morass of junk code that becomes 
another publisher’s nightmare. Turn on the paragraph marks to see them. Remove typewriter 
work habits: 


• Do not double space after the period at the end of a sentence — single space only. Double 
spacing after a sentence is a leftover rule when typewriters produced mono-spaced letters 
and one needed to create a visual break after sentences. MS-Word automatically adjusts 
for sentence ending space. 


• Do not use the Enter key to add spacing between 
paragraphs. Specify consistent spacing when 
formatting the Style. If incidental extra space is 
needed, select the paragraph with the right mouse 
button, select Paragraph to add spacing before or 
after that specific paragraph. 


• Do not underline text. Underlining is used only 
for hyperlinks or for emphasis of a single word or 
phrase. Underlining headings is another typewriter 
leftover when underlining and double-striking was the 
only way to highlight text. Underlining in 
bibliographies or references is not used for the title of 


Useful key strokes 


Use Shift+Enter to create a line 
break within a paragraph or a list. 
That is called a “soft break” or “soft 
return.” It moves the cursor position 
to a new line without creating a new 
paragraph or adding space. 
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books, articles, newspapers, magazines, etc. See Chapter 8, GPO Style Manual, for the 
correct ways to display titles. 


Structure v. Presentation 
Proper document structure is built by the orderly progression of the elements of the document and 
the styles applied to identify that organization. 


One does not pick and choose built-in heading styles based on what they look like — one selects 
the format style for an element based on its role: 


Title [Doc Title] 


Subtitle [Subtitle)] 


Chapter title [Chapter Heading] 


Paragraph Title [1st Degree Heading, etc. cascading down because they are not just 
convenient labels, but rather identification of relationships between the elements — 
document structure] 


The presentation aspects of the elements [font, size, color, alignment, space, etc] gives the reader 
visual clues of the document’s organization, and can be changed as needed. 
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Finding Templates 
For any document that you have to create more than a couple of times, you should select or create 
a template to take care of repetitive formatting tasks. 


Some basic templates are stored already in your Microsoft \Templates folder. Any document that 
you Save As a “Document template” automatically goes into your Microsoft \Templates folder 
as a *.dot. [C:\Documents and Settings\YourName\Application Data\Microsoft\Templates] 


You can open someone else’s template and Save As a “document template” and it will 
automatically go into your Microsoft \Templates folder as a *.dot 


Then to use a template, simply launch MS-Word, Select “General 
Templates” in the Task Pane under “New from template.” 


R3 Templates can be found at:  
http://fsweb.r3.fs.fed.us/pao/services/ 
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Styles 
Styles are a huge help in working with MS-Word documents. Not only do they identify structure, 
they help create a consistent, professional presentation for the document. With Styles applied, 
making global changes to the document (like changing text size or font) can be done in one place, 
yet affect the whole document. Plus you can build in workflow, so that after selecting a style for 
the first line, you can continue to type and the styles will apply themselves until the next section 
is started. 


Every MS-Word document uses Styles. The big question is whether they are meaningful. In 
many documents everything is styled “Normal,” whether the line or paragraph looks like a 
heading or body text or a bullet list. 


Importance of being more than “Normal” 
Proper document structure is extremely important when converting your document into other file 
types such as HTML, PDF, XML, and in meeting the accessibility requirements for electronic 
documents. Use of proper styles assists the software to convert the document and allows assistive 
technology devices to interpret the document. Using the “normal” style does not specify what 
relationship the line or paragraph has to the document structure.  


Use of styles such as “Body text,” “Block Quote,” “Bulleted Paragraph,” etc., identifies the 
structure or relationship of that text to the rest of the document. It is more informative than 
identifying the style as “Normal.” (See the List of Template Styles that are available in the 
Document, EA NEPA, and EIS NEPA templates. These templates can be found at: 
http://fsweb.r3.fs.fed.us/pao/services/) 


“Normal” has one important editing use (pre-2003 MS-Word versions) 
• Do not apply the Normal style in your document 
• Do not base any other style on “Normal.” 
• In the source document, select text that you are going to merge into your document and 


apply the Normal style to it before you copy and paste. That way, the merged text is less 
likely to corrupt the styles in your document. 


Once the new text is in your document, select it and apply 
Clear Formatting before applying the appropriate Style 
to it. 


 


In the latest FS version of MSWord, 
there is a function called “Paste 
Special” that enables one to copy 
from a source document as is, yet 
“paste unformatted text,” so it clears 
before it becomes part of the new 
document. 
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Use the styles that are part of the template rather than individually selecting each paragraph or 
piece of text and manually formatting it. Use of template styles will: 


• automate and provide consistent formatting,  
• reduce the amount of time in editing the document,  
• coordinate better with HTML for web publishing and ADA accessibility requirements for 


electronic documents. 


 


 
 


 


These control manual formatting. When changes are made using manual formatting, you 
must go through the document and apply the change to each individual occurrence. 


The list of styles available for your use is in this pull-down menu. Click anywhere within the 
paragraph then select the style needed from this list. It will be applied to the whole paragraph.  


When making changes to a style, the change is automatically made throughout the document 
wherever that style is used. 
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MS-Word 2002 and the Formatting Task Pane 
Proper document structure is extremely important when converting the document into other file 
types, such as PDF, HTML, etc., and in meeting the ADA requirements for electronic documents. 
Use of proper body style enables the software to successfully convert the document and allows 
assistive technology devices to successfully interpret the document. 


 


 


Click on the drop-down arrow from the View 
Task Pane and select Styles and 


Formatting. 


Remember: If your task pane is not open when you 
launch MS-Word, select View  Task Pane from the 
toolbar. 


You can quickly create a new style by selecting text that 
you have formatted inline, then select New Style, give it a 
name, select OK, and it keeps all the parameters of that 
selected text. Then you can apply that style to other text of 
the same value in hierarchy of styles. 


Note: If the style you want to modify does not appear in 
the list of styles showing under Styles and Formatting, then 
select All Styles from the Show pop-up window at the 
bottom of the dialogue box. 


Once you select and use, or modify and use, a style from 
the All Styles list, change the option back to Available 
Styles or to Styles in Use.  Otherwise, you’ll have to 
scroll through many unnecessary choices. 
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Fill in the top four fields when creating a new Style: 


  


Style Name: i.e., Body Text, Heading 
1, Heading 2, Caption, etc. 


Based on: Only styles that are within 
a category of styles should be based on 
another style. For example, Body Text 
is not based on another style, but Body 
Text Indent and Block Text could be 
based on Body Text. 


Note: When basing a style on another 
style, remember that if you go in and 
change one in some way that will affect 
all styles that are “based on” that style. 


Style for following paragraph: 
This will automatically apply the style 
you select here to the paragraph 
immediately following. 


Select the Format button at the bottom
and choose your settings for fonts, 
paragraphs, and others. 
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Font and Paragraph Setting 


Font Settings 
Arial and Times New Roman are installed on nearly all computers and are the default fonts for 
web browsers. Therefore, these are good choices if your document will be available 
electronically.  


 


 


Font size for text should be 11 pt. 


Font color should be automatic. 


Under the Character Spacing tab, 
select “Kerning for Fonts” enter the 
same point size as the font size. 


Avoid using anything listed on the 
Text Effects tab. 
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Paragraph settings: 
For styles within the body of the document: Window/Orphan control should be checked. 


 


For Heading styles, including subheads and captions, use the following settings: 
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Document Map Features 
Use the Document Map feature to check header formatting. Select View  Document Map. 
This feature enables you to immediately see problems with document structure. 


 


 
 


Hierarchy tree on the left 
corresponds to the style 
used


DO NOT use the “&” symbol anywhere, 
spell it out “and”. 
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Tables 
Select Table  Table Properties. The first tab, Table, enables you to specify the attributes 
that affect the design of the whole table: preferred width, where the table sits relative to the 
margins, and how document text is affected by the table’s placement. 


Use tables for columns of numbers such as budgets, spreadsheet data, or comparison data if 
enough information is shown to compare, otherwise it may be better to put the information in a 
text paragraph. 


 


Definitely consider and 
set the Table Options. 
Setting the attributes 
here, from the main table 
options, rather than in 
Cell options gives the 
table a consistent 
presentation. Neglecting 
to manage cell margins 
lets the text run right up 
next to borders and lines 
making it hard to read. 
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Borders and Shading 


Table 1. Table Example Showing Shading for Header Row 


Name Address Phone Number 
Jane Doe 123 Some St. 


Anywhere, US 
Unlisted 


Jack Ryan 456 Some St. 
Anywhere, US 


111-222-3333 


Table Header 
• Apply the Table Header style to the header rows and/or columns.  


o Use black for shading if shading is desired and change the font color to white. 
o Never use “hairline” for the border. A copier’s toner usually cannot show less than a 


½ point line. 
Note: Lines and shading are graphic treatments that should serve communication, not 
decoration. If lines are too bold or sharing too dark, the table data is harder to read. 


Table Cells 
• Use the Table Cell style for table text.  
• Merge table cells where necessary. 
• Do not use blank rows or columns for white space. Set the column height and width 


instead. 
• Use the “Shift-Enter” key to go to a new line within a cell, such as done in the “Address” 


column in Table 1. 


When using black shading 
in the header, make the 
inside border lines white. 
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Table Captions 
Insert a caption above the table (Insert  Caption).  Apply the Caption Table style to the 
caption. 


• Tables are numbered consecutively from the beginning of the document to the end.  
• Do not add chapter prefixes.  
• Caption spacing is 10pt between text and caption and 3pt between caption and table. 
• Table captions should also repeat with the table when they continue on following pages. 


Table Accessibility 
Build accessibility into your tables. Identify the table’s header rows that will be repeated across 
the pages, and also identify the header for web documents. 


 


• Select the Table’s header row. 
• Select Table  Table Properties. 
• Check “Repeat as header row at the top 


of each page”.  


The header will be displayed at the top of 
each page should the table span more than 
one page. It also flags this row as the header 
row for assistive technology devices, which 
can help to make the interpretation of the 
table more understandable. 


Wrap text in the Cell Options flows the 
text into multiple lines and allows the cell a 
greater height without changing its width. 


Do not check the “Fit text: box. Fit 
text in the Cell Options visually reduces 
the font size to make the text fit in a fixed 
cell space. The actual font doesn’t change. 
This sounds useful, but is an MS-Word 
manipulation of presentation attributes that 
may not carry over to printing or web 
production, resulting in lost data, or pages 
that don’t fit. 
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Managing Images 
Never work with your original images. Protect them, by 
writing them to a CD-R, or to another archiving storage area. 
Make copies directly in the Windows filing system. Don’t 
open and save as a copy because that changes the image data. 
Once an original is changed, color data and fidelity are 
irretrievably lost. 


• Two copies of the image should reside in the project 
folder—a gray-scaled, high-resolution image in EPS 
or TIF format, and a low-resolution image (can be in 
color) in GIF or JPG format—sized and cropped to 
their final dimensions. 
High-Resolution Images for Offset Printing 


o EPS format is for vector, scalable graphics such as 
logos, maps, illustrations, and clip art.  


o TIF format is for photos. Set resolution at 300 dpi 
(dots per inch). Save as either grayscale (black and 
white), PANTONE spot, or CMYK (for color).  


Low Resolution Images for Electronic 
Viewing 


o GIF format is for vector, scalable graphics such as 
logos, maps, illustrations, graphics with 
transparent areas, animations, and clip art.  


o JPG format is for photos, images using textures, 
images with gradient transitions, and any images 
requiring more than 256 colors. Set resolution at 
72-96 ppi (pixels per inch). Save as RGB.  


o PNG format is a versatile web graphic format. 
However, not all web browsers can view PNG 
graphics. 


o SVG format is for vector, scalable graphics like 
maps. 


Note: PowerPoint graphics cannot be used. Commercial 
printers cannot separate them into individual printing plates for 
each ink color. 


Images 
“Images” signifies “pictures”: 
photos, drawings, maps, charts, 
graphics. It actually includes 
“clip art” even though MS-Word 
has a separate category for it. 


Color 
There are 4 types of color 
modes: 


Black/White: used for line 
drawings where the line is either 
black or white, no shades. 


Grayscale: used to depict 
continuous tone in one color, by 
shades or percentages of the 
color. For example, the color of 
this sidebar is 40% black. 


Computer monitors use RGB 
color. RGB stands for the 3 
colors of light that combine in 
the monitor to create a full range 
of color: Red-Green-Blue. 


Offset printing uses CMYK 
color CMYK stands for the 4 
color inks needed to print full 
color: Cyan-Magenta-Yellow-
Key [blacK]. 


Color monitors approximate 
CMYK with RGB light. 


Many color copiers have 
technology to recognize 
whichever color mode is used by 
the photos or images in a 
document. The copier 
approximates full color using 
toners. 


Most inkjet printers use CMYK 
inks. If the printer recognizes an 
RGB image, it approximates full 
color. 
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Rule of Thumb 
• Prepare your documents for the highest resolution that will be 


needed. The documents can always be down sampled for lower 
resolution publishing. But they cannot be “up-sampled”. 


• When scanning images, scan them as 300 dpi, RGB (even if they are 
black and white images). Then convert them to grayscale or CMYK. 
This provides for better image data. 


• For best results, use an image editing program to resample and resize 
images. 
o Resize and resample images to the actual size used in the 


document. Do not resize the image once it has been inserted into 
the document.  


• If the document is to be offset printed, insert the gray-scaled, high-
resolution image into the document. Color can only be used if prior 
approval has been obtained. 


• If the document will not be offset printed, insert the low-resolution 
image. 


Image Caption 
• Insert a caption below the image (Insert  Reference  Caption). Apply the 


Caption Figure style to the caption. 
o Title these images, “Figures.” Figures are any photos, maps, or other graphics.  
o Figures are numbered consecutively from the beginning of the document to the 


end. Do not add chapter prefixes.  
o Caption spacing is 10pt between caption and text, 3pt between caption and image. 


Resolution 


dpi: dots per inch  
used for print 


ppi: pixels per inch 
used for computer or 
digital 


Press: 300dpi 


Print: 200 ppi 


Copying: 150 ppi 


Web: 72 or 96 ppi 
(depending on the 
monitor) 







Chapter 2 – Microsoft Word 


26 Using MS-Word to Create Documents for Publishing 


Formatting Images 
  


 


 


Format Picture  Layout  


This is where you control how the 
image is located on the page and how 
it relates to the text around it. 


Format Picture  Layout 
    Advanced Layout 
       Picture Position 
       Text Wrapping 


Manage the margins around the 
image. 


Many people use blank paragraphs to try 
to position their images. This dialog box 
is more effective and efficient — plus it 
doesn’t add junk. 
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Alternative Text — Making Images Accessible 
Every image in your document must 
have “Alternative Text.” It indicates 
the function and purpose of the image. 


Compose the text in a sentence to 
identify what the image is: a photo, 
map, chart, graph, drawing, clip art. 


Then provide a functionally equivalent 
statement. In other words, whatever 
you write here takes the place of the 
image — it communicates the same 
information and if the image performs 
a function like linking to something 
else, includes that information. 


Of course it needs to be succinct, and 
not the same as the image caption. 


MS-Word and Image Manipulation 
 


 


These tools increase your control 
over the images you place on the 
page, but they are not as 
effective as professional image 
editing software programs. 


It does have some simple tools for changing the image once you place it on 
the page. As well as being in the Format Picture dialog boxes, these tools are 
all accessed on the Images toolbar. 


You can change color to grayscale; add or lessen contrast; brighten or darken; 
crop; rotate; add lines; resample; and set a transparent area (like the 
background) of an image. The MS-Word Help provides very good 
descriptions of how to use these functions. 
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Headers/Footers 
Page headers should show chapter titles. Page footers should show the document title and page 
number. 


• No headers or footers for the cover and inside front cover pages. 
• Start page numbering after the inside front cover through the Contents page. Use lower-


case Roman numerals. 
• Beginning with Chapter 1, start page numbering with “1” and number consecutively to 


the end of the document. 
• Chapter Heading pages: No headers; footer: document title flush with the left 


margin, page number at the right margin. 
• Subsequent pages:  


o Odd page headers: chapter title flush with the right margin;  
o Odd page footers:  document title flush with the left margin, page number at the 


right margin  
o Even page headers: chapter title flush with the left margin;. 
o Even page footers:  document title flush with the right margin, page number at 


the left margin  
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Contents Page 


 


 


 


• Insert  Index and 
Tables  Table of 
Contents tab 


•  “Show page numbers” is 
checked. 


• “Right align page 
numbers” is checked. 


• Select Options 


• Select the “Styles” box. 
o Under TOC Level, check to ensure the 


styles listed are those you want on 
your Contents page. Add any not 
shown; delete any that are unwanted. 


Example--Using the NEPA templates: 
Chapter Heading (level 2) and 1st 
Degree Heading (level 3) would be 
listed. All other styles would be left 
blank. 
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Digest:   
 
13.1 - Updates the title of USDA’s design standards from Visual Management Manual to USDA 
Visual Information Standards. 
 
15.13 - Removes direction to avoid the use of “U.S. Forest Service” and “USFS.” 
 
16 - Updates literature citation references. 
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Digest--Continued: 
 
17.41 - References Departmental Regulation 4300-1 to obtain the appropriate nondiscrimination 
statement for use in publications. 
 
18.1 - Updates the title of USDA’s design standards, as well as the name of the Creative Services 
Center, the division that publishes the standards. 
 







WO AMENDMENT 1609.11-2007-1 
EFFECTIVE DATE:  02/02/2007  
DURATION:  This amendment is effective until superseded or removed. 


1609.11_10 
Page 3 of 26  


 
FSH 1609.11 - PUBLICATIONS MANAGEMENT HANDBOOK 


CHAPTER 10 - REQUIREMENTS APPLICABLE TO ALL PUBLICATIONS 
 
 


Table of Contents 
 


10.4 - Responsibility ................................................................................................................... 5 
11 - APPROPRIATENESS ............................................................................................. 5 


11.1 - Consistency With Forest Service Mission........................................................................ 5 
11.2 - Uniqueness ....................................................................................................................... 5 
11.3 - Need.................................................................................................................................. 5 


11.31 - Approval ..................................................................................................................... 6 
12 - PROPER PUBLISHER ............................................................................................ 6 
13 - ECONOMY AND EFFECTIVENESS ....................................................................... 6 


13.1 - Requirements.................................................................................................................... 6 
13.2 - Certification Statements ................................................................................................... 6 


13.21 - New and Revised Publications ................................................................................... 6 
13.22 - Reprints....................................................................................................................... 6 
13.23 - Administrative Documents ......................................................................................... 7 


13.3 - Justification for Deviations............................................................................................... 7 
14 - PROPOSAL, REVIEW, AND CLEARANCE............................................................ 7 


14.1 - Proposal ............................................................................................................................ 7 
14.2 - Review.............................................................................................................................. 7 
14.3 - Clearance .......................................................................................................................... 9 


15 - WRITING AND EDITING STANDARDS.................................................................. 9 
15.1 - Usage, Clarity, Style Practices, Organization .................................................................. 9 


15.11 - Units of Measure ........................................................................................................ 9 
15.12 - Abbreviations............................................................................................................ 10 
15.13 - References to the Forest Service .............................................................................. 10 
15.14 - Copyright .................................................................................................................. 10 


15.2 - Editing ............................................................................................................................ 10 
15.21 - Editing Standards...................................................................................................... 10 
15.22 - Sex-Specific Language ............................................................................................. 11 


16 - LITERATURE CITATIONS AND THE ANSI STANDARD..................................... 11 
16.1 - Applying the ANSI Standard.......................................................................................... 11 
16.2 - Alphabetizing Literature Citations ................................................................................. 12 
16.3 - Errors in Names.............................................................................................................. 13 
16.4 - Citation References in Text ............................................................................................ 13 


16.41 - Author-Date Method................................................................................................. 13 
16.42 - Number Method........................................................................................................ 13 


17 - STANDARD STATEMENTS.................................................................................. 14 
17.1 - Acknowledgments .......................................................................................................... 14 
17.2 - Disclaimers ..................................................................................................................... 14 
17.3 - Pesticide Precautions ...................................................................................................... 14 
17.4 - Nondiscrimination Statements........................................................................................ 19 


17.41 - Public Information Materials Prepared by Forest Service........................................ 19 
17.42 - Internal Forest Service Administrative Materials..................................................... 20 







WO AMENDMENT 1609.11-2007-1 
EFFECTIVE DATE:  02/02/2007  
DURATION:  This amendment is effective until superseded or removed. 


1609.11_10 
Page 4 of 26  


 
FSH 1609.11 - PUBLICATIONS MANAGEMENT HANDBOOK 


CHAPTER 10 - REQUIREMENTS APPLICABLE TO ALL PUBLICATIONS 
 
 


17.43 - Public Information Materials Prepared by Recipients of Federal Financial 
Assistance Programs ................................................................................................. 20 


17.5 - Cooperative Publishing .................................................................................................. 20 
18 - DESIGN ................................................................................................................. 21 


18.1 - Graphic Design Standards .............................................................................................. 21 
18.2 - Design Elements............................................................................................................. 21 


18.21 - Cover ........................................................................................................................ 21 
18.21a - Separate Covers ...................................................................................................... 21 
18.21b - Hard Covers ............................................................................................................ 21 
18.21c - Authors' Names on Covers ..................................................................................... 21 
18.22 - Issue Date ................................................................................................................. 21 


18.3 - Multicolor Printing ......................................................................................................... 22 
19 - SPECIAL INSTRUCTIONS FOR SPECIFIC PUBLICATIONS.............................. 22 


19.1 - Servicewide .................................................................................................................... 22 
19.11 - Fire Management Notes............................................................................................ 22 
19.12 - Tree Planters Notes................................................................................................... 22 
19.13 - Forest Insect and Disease Leaflets............................................................................ 22 
19.14 - Forest Service Organizational Directory .................................................................. 23 
19.14a - Objective ................................................................................................................. 23 
19.14b - Policy ...................................................................................................................... 23 
19.14c - Responsibility ......................................................................................................... 23 
19.14d - Instructions for Washington Office on Preparing Personnel and Organizational 


Listings...................................................................................................................... 24 
19.14e - Instructions for Regions, Stations, Area, and Institute on Preparing Personnel and 


Organizational Listings ............................................................................................. 24 
19.14f - Distribution.............................................................................................................. 25 


19.2 - Field Offices ................................................................................................................... 26 







WO AMENDMENT 1609.11-2007-1 
EFFECTIVE DATE:  02/02/2007  
DURATION:  This amendment is effective until superseded or removed. 


1609.11_10 
Page 5 of 26  


 
FSH 1609.11 - PUBLICATIONS MANAGEMENT HANDBOOK 


CHAPTER 10 - REQUIREMENTS APPLICABLE TO ALL PUBLICATIONS 
 
 
This chapter presents requirements for national or regional publications prepared by Regions, 
Stations, the Area, the Institute, and the Washington Office.  The emphasis is on what is 
required, rather than on who does it. 


10.4 - Responsibility 
 
Occasional reference is made to what only the Publications Control Officer has the authority to 
do, or to what is usually done by an editor, a printing specialist, a reviewer, a distribution officer, 
or some other specialist.  The responsibilities of these specialists often overlap, however, and 
their specific duties may differ in each office; specific duties of personnel are most 
authoritatively defined in position descriptions.  For example, the Publications Control Officers 
in Regions, Stations, the Area, the Institute, and the Washington Office are responsible for 
interpreting, applying, and enforcing all regulations and other legislative or administrative 
provisions for the planning, preparation, editing, clearance, printing, binding, and distribution of 
publications and administrative documents; Printing Officers coordinate the procurement of 
printing and binding of informational materials; Distribution Officers oversee or manage the 
distribution of informational materials, including the control of inventory and supervision of 
publications mailing procedures. 
 
Because they may share responsibilities in producing publications and administrative documents, 
Publications Control Officers, authors, editors, reviewers, and personnel who procure printing 
and distribute information must be aware of the following requirements. 


11 - APPROPRIATENESS 


11.1 - Consistency With Forest Service Mission   
 
A publication must be consistent with the mission of the Forest Service responsibility for Federal 
leadership in forestry, carried out through four main activities: Protection and management of 
resources; cooperation with State and local governments, forest industries, and private 
landowners; research in all aspects of forestry, forest and range management and protection, and 
forest products utilization; and participation with other agencies in human resource and 
community assistance programs. 


11.2 - Uniqueness  
 
A proposed publication must not duplicate an existing one. 


11.3 - Need   
 
A publication must report research or provide information needed by the general public, 
segments of the public, or substantial numbers of Forest Service and other U.S. Department of 
Agriculture employees. 
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11.31 - Approval  
 
After a unit determines the need for a publication, it must propose the publication to a 
Publications Committee established in accordance with Departmental Regulation 1440-1 (FSM 
1630.4). 


12 - PROPER PUBLISHER   
 
Carefully select the proper outlet for and level of publication.  The WO, the Department, and/or a 
professional journal or other private publisher are the appropriate publishers for manuscripts of 
national and international use, interest, or applicability.  Manuscripts limited to local or regional 
use, interest, or applicability are published by Forests, Regions, Stations, the Area, or the 
Institute. 


13 - ECONOMY AND EFFECTIVENESS 


13.1 - Requirements   
 
A publication must be planned for maximum effectiveness and economical production.  
Determining the applicable publication series and number of copies ensures that the optimum 
distribution is made to appropriate audiences.  Eliminate needless blank pages.  Finished size, 
cover, paper, and numbers of colors of ink must conform to JCP specifications, and the design 
must conform to USDA's Visual Information Standards. 


13.2 - Certification Statements 


13.21 - New and Revised Publications   
 
The Publications Control Officer shall certify each manuscript, on an appropriate transmittal 
form, memorandum, printing requisition, or accompanying approval form as follows: 
 


I certify that publication of this manuscript in the quantity and form requested is essential 
to the official business of the Forest Service.  Consistent with USDA Departmental 
Regulations and with applicable OMB and JCP regulations, it has been prepared to meet 
exacting standards of economy and effectiveness (after consideration of cost, timeliness, 
size of audience, alternative means of communication, and need) to carry out the 
Department's mission. 


13.22 - Reprints 
 
If the publication is a reprinting, the Publications Control Officer shall certify as to accuracy and 
timeliness of the reprint as follows: 
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This publication has been reviewed consistent with USDA Departmental Regulations and 
with applicable OMB and JCP regulations.  It is accurate, and text, illustrations, and 
references to the availability of other publications are up to date. 


13.23 - Administrative Documents   
 
(FSM 1631.12; FSH 1609.11, sec. 32.1).  If the information is an administrative document, the 
designated Administrative Documents Control Officer shall ensure that it is properly identified 
as prepared for administrative use and not for public information, and shall certify on an 
appropriate form or transmittal: 
 


I certify that this request is for administrative printing which is intended for distribution 
only to USDA employees and to cooperators who need the information to carry out 
official responsibilities with the agency. 


 
13.3 - Justification for Deviations  
 
The Publications Control Officer must justify any deviation from strict adherence to standards of 
economy.  Field offices need WO approval for printing in more than one color, printing more 
than 500,000 production units (one sheet, 8-1/2 x 11, one side, one color), using separate covers 
on 32 pages or fewer, or for publishing in any geographical area information of national or 
international interest, use, and applicability (DR 1410). 


14 - PROPOSAL, REVIEW, AND CLEARANCE 


14.1 - Proposal  
 
Submit a Form FS-1600-6, Publication Proposal, to the Washington Office (WO) Publications 
Committee for any proposed publication by the WO; the Proposal must precede completion of 
the manuscript.  This form may be adapted for use by field offices.  Manuscripts to be published 
by Regions, Stations, the Area, or the Institute must conform to whatever Publications 
Committee review and approval procedures these field offices have established. 


14.2 - Review  
 
Authors must have manuscripts reviewed by qualified personnel.  Obtaining review includes 
soliciting written comments from at least two peers competent in the subject matter, but not 
located in the author's immediate office; soliciting statistical review when appropriate; 
incorporating review comments in the manuscript; supplying the revised manuscript to the 
Publications Control Officer for editing and processing for local publication or for transmittal to 
the WO or non-Service publishing outlet.  Provide reviewers with guidelines so they will not 
concern themselves with matters for which editors are responsible.  Exhibit 01 is a suggested list 
of DO's and DON'T's for reviewers. 
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14.2 - Exhibit 01 
 


Guidelines for Reviewers 
 


DO 
 
Learn the purpose and intended audience of the report. 
 
Inspect for errors of fact, both large and small. 
 
Comment on the effectiveness of the report. 
 
Determine that the quality of information reported justifies publication. 
 
Give suggestions for improving the report. 
 
Point out statements contrary to FS or USDA policy. 
 
Eliminate or reconcile statements that contradict statements published by the FS in earlier reports. 
 
Inspect for proper acknowledgment of the work of others. 
 
Point out obscure or difficult technical passages in text. 
 
Be sure that proper references are made to figures and tables. 
 
Comment on whether the manuscript is worth publishing and whether it will reflect credit on the Forest 
Service. 
 


DON'T 
 
Edit for grammar. 
 
Make factual changes without calling them to the attention of the author. 
 
Make cryptic comments that cannot be understood by the author. 
 
Be sarcastic. 
 
Review piecemeal. 
 
Delay. 
 
----------------------- 
Adapted from Reviewing the Technical Report, ILCEP Monograph 4, November 1959.  Interlaboratory 
Committee on Editing and Publishing, West Coast Naval Laboratories. 
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14.3 - Clearance   
 
A manuscript must be cleared by all Departments, agencies, or other Government offices whose 
work or responsibility relates significantly to the information in the manuscript.  Clearance is 
especially important for sensitive information that must not be misunderstood by the reader (DR 
1410).  Use Form AD-159, Manuscript Clearance, for clearance by USDA agencies; it may be 
used also for obtaining clearance from Forest Service staffs.  Clearances obtained by the field 
before a manuscript is sent to the WO for publication will expedite the publishing process.  The 
Department's Office of Communications (OC) determines whether clearance with other 
Departments is necessary and is responsible for obtaining such clearances (DR 1410).  The WO 
will request extra copies of the manuscript when necessary to expedite needed clearances. 


15 - WRITING AND EDITING STANDARDS 


15.1 - Usage, Clarity, Style Practices, Organization  
 
The manuscript must be technically accurate, logically organized, complete in necessary detail 
but without unnecessary material, and written clearly and concisely in language suitable for the 
intended audience.  Conclusions reached and recommendations offered must be based on a 
logical analysis of the information presented.  Spelling, punctuation, and grammar must be 
correct, and GPO style must be followed consistently.  Accompanying illustrations must be 
essential and of high quality. 
 
Prepare an outline to help organize written material.  Determining the correct grade of heading in 
a manuscript is easier if the manuscript is logically organized.  For information on rules for 
outlining, see sec. 41 of this handbook.  An outline is a grouping of parallel parts; therefore a 
single subheading under any heading is illogical.  To eliminate a single subheading, combine it 
with the superior heading or add another subheading of equal grade. 


15.11 - Units of Measure  
 
In Forest Service technical and scientific publications, follow the selected journal's or external 
publisher's usage for units of measure (English or metric).  In USDA publications, use the units 
of measure most familiar to the major intended audience. 
 
When it is desirable or necessary to use both systems of unit measure in publications text, place 
metric equivalents in parentheses after the English units.  To reduce typesetting costs and 
eliminate awkwardness in expression, metric conversion tables may be substituted for the dual 
system in lengthy manuscripts or in those that contain large amounts of tabular material. 
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The symbols used for metric units must be those adopted by the National Bureau of Standards--
the International System of Units, designated "SI" in all languages.  These symbols are never 
followed by a period unless they appear at the end of a sentence.  For further information on 
using metric units of measure, see section 41 of this Handbook. 


15.12 - Abbreviations  
 
Abbreviations may be used in a publication to avoid distracting or awkward repetition of spelled-
out words or phrases.  The decision to use abbreviations is made by the writer or editor, who 
considers the requirements of the publication and its audience.  Abbreviations are used primarily 
in technical publications, manuals and handbooks, reference books, business and legal 
documents, and bibliographic citations. 
 
If an abbreviation is likely to be unfamiliar to the reader, the term should be spelled out where it 
first appears.  The abbreviation may follow (in parentheses) the spelled-out word or term.  If an 
unfamiliar abbreviation appears in tabular work, it should be explained in a footnote.  Never use 
an abbreviation where it would be awkward or vague. 
 
When using abbreviations in bibliographic citations, refer to the guides listed in the American 
National Standard for Bibliographic References (sec. 16). 


15.13 - References to the Forest Service   
 
When the agency name is first mentioned in a publication, write "Forest Service, U.S. 
Department of Agriculture."  Subsequently, "the Forest Service" will suffice (FSM 1022).   


15.14 - Copyright   
 
When an author intends to quote a copy-righted publication or use illustrations from it, written 
permission must be obtained from the copyright holder--usually the publisher.  Credit lines 
("Courtesy of . . .") must appear with illustrations published with permission.  Government 
publications are in the public domain and not copyrightable; thus, they may be reproduced 
without permission.  See DR 1410 for further guidance. 


15.2 - Editing 


15.21 - Editing Standards  
 
Editing must conform to the requirements of the publisher.  Manuscripts submitted to the 
Washington Office must conform to the requirements presented in this handbook. 
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15.22 - Sex-Specific Language   
 
Do not use sex-specific language in publications.  Nouns and pronouns referring to males have 
the effect of excluding women from participation in activities that should be equally accessible to 
both sexes.  For information on avoiding sex-biased language, see sec. 41 of this handbook. 


16 - LITERATURE CITATIONS AND THE ANSI STANDARD  
 
Use the American National Standard Institute Document ISO 690:1997, Bibliographic 
References, Content, Form and Structure, for preparing literature citations in manuscript text and 
for lists of literature cited, references, and bibliographies.  The Council of Science Editors (CSE) 
Scientific Style and Format, 7th Edition, exhibits a large variety of examples. 
 
The ANSI standard is broad in scope and covers the preparation of bibliographic references to all 
kinds of print and nonprint materials, both published and unpublished.  Because citations for 
unpublished works, such as personal communications, fit conveniently into ANSI style, they 
may be included with published material in a broad "References" section, making footnotes 
unnecessary.  If only published material is cited, the section should be called "Literature Cited."  
The term "bibliography" usually means a comprehensive list of publications pertaining to a given 
subject that is printed as a separate publication. 
 
16.1 - Applying the ANSI Standard   
 
The following specific statements are meant either to modify or to emphasize the importance of 
certain rules in the ANSI standard: 


1.  The typographic style is to indent all lines an equal amount under the first so that the 
author's name or the citation number stands out. 


2.  Single space after each punctuation mark except a dash (--), the parentheses () when 
they enclose the issue number of a journal, and the periods in U.S. (as in U.S. Department of 
Agriculture) and U.S.C. (United States Code).  Periods in references have more than one 
function:  they indicate abbreviations, mark the end of a group of related bibliographic elements, 
and terminate references. 
 
There will be times when one period will perform two or more functions. 


3.  If the author is unknown, use agency issuing the report as author.  If that is not 
applicable, use "Anon." 


4.  The date (year) of issue follows the name(s) of the author(s). 
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5.  Do not abbreviate periodical (journal) titles; abbreviate series designations.  Use the 
two-letter postal abbreviations when naming the State where a conference was held and when 
naming the State where a publisher is located.  Spell out names of publishers.  Names of well-
known publishers (for example, Macmillan Company; John Wiley and Sons, Inc.) may be 
shortened by dropping generic modifiers such as "Company" and "Inc."  If a publisher is in a 
major city (for example, New York, Los Angeles, Seattle), the reference does not have to include 
the name of the State. 
 
 6.  Papers published in Government series are considered monographs rather than reports.  
Place the abbreviated series designation followed by a period immediately after the title. 


7.  When citing an article or chapter in a larger publication, always use "In:" before the 
author and/or title of the larger publication. 


8.  Ordinal number names (first, second) should be converted to ordinal number symbols 
(1st, 2d), and Roman numerals (I, II) should be converted to Arabic numerals (1, 2), except 
where required for specific meanings. 


9.  Use brackets () for information not carried on the original, or for inserting information 
needed for clarity. 


16.2 - Alphabetizing Literature Citations   
 
List entries alphabetically by author in the publications list (even if citations are numbered).  List 
a single-author entry before a multiple-author entry beginning with the same name.  When there 
is a senior author of different articles having various joint authorships, use the last names of the 
junior authors to order the citations alphabetically.  In ordering names alphabetically, initials 
used for names precede names that are spelled out. 
Example: 
 
 Brown, A. T. 
 Brown, Albert T. 
 Brown, J. S. 
 Brown, John R. 
 
When there is a single author or the same joint authors of several cited articles, arrange the 
citations chronologically.  If several articles of the same author or joint authors are published in 
the same year, arrange them alphabetically by title and add small letters to distinguish the dates 
(for example, 1964a, 1964b, 1964c). 
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For further information on alphabetizing publication lists, including the position of prefixes of 
family names (for example, du, Von), see the CSE Scientific Style and Format, 7th Edition.  It 
also explains the position of designations of rank in family (for example, Jr., III) when names are 
inverted for purposes of alphabetization. 


16.3 - Errors in Names 
 
If there is a typographical error in a name (for example, that Downs should be spelled Downes) 
make the entry as given on the publication but follow it with your correction in brackets, thus:  
Downs [Downes], George G.  Do not put the corrected name first, because the name given on the 
publication will probably be entered on a library card or in other bibliographical lists or data 
bases. 


16.4 - Citation References in Text   
 
In planning a manuscript, consider whether the author-date or number method will be better for 
citation references in the text.  The author-date method sets off the author and date, or only the 
date, in parentheses (for example, (Wyman 1966) or Wyman (1966)).  The number method notes 
the citation by numerals in parentheses, (for example, (40)). 
 
The author-date method is preferred over the number method because references can be added or 
removed without renumbering.  The author and date may be enough for the reader to recognize 
the work cited without turning to the Literature Cited list.  On the other hand, if there are 
numerous statements requiring several references, as might be needed in an extensive review of 
literature, the number method may be preferred. 


16.41 - Author-Date Method  
 
For three authors or more, reduce the text reference to senior author's name plus "and others" (for 
example, (Jones and others 1963)).  As in other parts of the text, abbreviations of the 
Government Printing Office Style Manual may be used to save space and avoid distracting 
repetition, especially for corporate names:  (FS 1972), (HUD 1971), (HEW 1973).  If the same 
author is cited for several contributions published in the same year, designate the references by 
letters after the dates (for example, (Jones 1935a, 1935b, 1935c)). 


16.42 - Number Method  
 
If more than two references are needed, simply list them in numerical order separating each with 
a comma (for example, (12, 56, 72,)).  The numbers correspond to those assigned to citations 
listed in alphabetical order in the publications list. 
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17 - STANDARD STATEMENTS 


17.1 - Acknowledgments  
 
Giving credit to authors of publications is permitted.  Acknowledgment may also be given for 
substantial contributions in compiling information and for outstanding editing, photography, 
design, typography, or layout.  Signatures are not permitted on freehand art or illustrations.  
Signatures of technical illustrators, designers, typographers, or layout artists shall not be 
permitted.  See DR 1410 for the mechanics of presenting acknowledgments to recognize unusual 
excellence. 


17.2 - Disclaimers   
 
Avoid mention of commercial firms or trade names unless it is in the public interest to include 
them (DR 1410).  Include a statement disclaiming Government endorsement for commercial 
firms, trade names, or products whenever such items are mentioned in the text.  An example of a 
disclaimer is: 
 


The use of trade or firm names in this publication is for reader information and does not 
imply endorsement by the U.S. Department of Agriculture of any product or service. 


 
Manuscripts submitted to private copyrighted journals or magazines must be declared to be in the 
public domain with a disclaimer statement, such as: 
 


This article was written and prepared by U.S. Government employees on official time, 
and it is therefore in the public domain and not subject to copyright. 


 
Place disclaimers prominently in the manuscript--before the text or, for short papers and articles, 
in a footnote. 


17.3 - Pesticide Precautions   
 
A pesticide precautionary statement must be included in every publication that discusses 
pesticides.  Three precautionary statements are approved by the USDA Office of 
Communications for inclusion in publications in which pesticides are mentioned (exhibits 01, 02, 
and 03).  Two of the statements are designed for publications that make direct or implied 
suggestions or recommendations for chemical control of pests:  exhibit 01 applies to farmers and 
forest users; exhibit 02 applies to home, yard, and garden users.  Exhibit 03 is for use in 
publications that report research involving pesticides but do not make recommendations.  Use the 
Department's official pesticide symbol with each of the statements.  Publications Control 
Officers have the symbol available in four sizes. 







WO AMENDMENT 1609.11-2007-1 
EFFECTIVE DATE:  02/02/2007  
DURATION:  This amendment is effective until superseded or removed. 


1609.11_10 
Page 15 of 26  


 
FSH 1609.11 - PUBLICATIONS MANAGEMENT HANDBOOK 


CHAPTER 10 - REQUIREMENTS APPLICABLE TO ALL PUBLICATIONS 
 
 
Editors may use discretion in adapting pesticide precautionary statements, depending upon 
whether the manuscript is a research publication or a document for the general public.  Esthetic 
considerations can also influence use of the full pesticide precautionary statement; for example, 
it would be inappropriate to issue a 3-page leaflet with a full-page precautionary statement.  The 
editor shall consider the audience for whom the publication is intended and condense the 
pesticide statement accordingly.  Special-use symbols, if approved by the Department, may also 
be used in these situations. 
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17.3 - Exhibit 01 
 


Pesticide Precautionary Statement 
 
Pesticides used improperly can be injurious to humans, animals, and plants.  Follow the directions and 
heed all precautions on the labels. 
 
Store pesticides in original containers under lock and key--out of the reach of children and animals--and 
away from food and feed. 
 
Apply pesticides so that they do not endanger humans, livestock, crops, beneficial insects, fish, and 
wildlife.  Do not apply pesticides when there is danger of drift, when honey bees or other pollinating 
insects are visiting plants, or in ways that may contaminate water or leave illegal residues. 
 
Avoid prolonged inhalation of pesticide sprays or dusts; wear protective clothing and equipment if 
specified on the container. 
 
If your hands become contaminated with a pesticide, do not eat or drink until you have washed.  In case a 
pesticide is swallowed or gets in the eyes, follow the first-aid treatment given on the label, and get prompt 
medical attention.  If a pesticide is spilled on your skin or clothing, remove clothing immediately and 
wash skin thoroughly. 
 
Do not clean spray equipment or dump excess spray material near ponds, streams, or wells.  Because it is 
difficult to remove all traces of herbicides from equipment, do not use the same equipment for 
insecticides or fungicides that you use for herbicides. 
 
Dispose of empty pesticide containers promptly.  Have them buried at a sanitary land-fill dump, or crush 
and bury them in a level, isolated place. 
 
NOTE:  Some States have restrictions on the use of certain pesticides.  Check your State and local 
regulations.  Also, because registrations of pesticides are under constant review by the Federal 
Environmental Protection Agency, consult your county agricultural agent or State extension specialist to 
be sure the intended use is still registered. 
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17.3 - Exhibit 02 
 


Pesticide Precautionary Statement 
 
Pesticides used improperly can be injurious to humans, animals, and plants.  Follow the 
directions and heed all precautions on the labels. 
 
Store pesticides in original containers--out of reach of children and pets--and away from 
foodstuffs. 
 
Apply pesticides selectively and carefully.  Do not apply a pesticide when there is danger of drift 
to other areas.  Avoid prolonged inhalation of a pesticide spray or dust.  When applying a 
pesticide it is advisable that you be fully clothed. 
 
After handling a pesticide, do not eat, drink, or smoke until you have washed.  In case a pesticide 
is swallowed or gets in the eyes, follow the first-aid treatment given on the label, and get prompt 
medical attention.  If the pesticide is spilled on your skin or clothing, remove clothing 
immediately and wash skin thoroughly. 
 
Dispose of empty pesticide containers by wrapping them in several layers of newspaper and 
placing them in your trash can. 
 
It is difficult to remove all traces of an herbicide (weed killer) from equipment.  Therefore, to 
prevent injury to desirable plants do not use the same equipment for insecticides and fungicides 
that you use for an herbicide. 
 
NOTE:  Registrations of pesticides are under constant review by the Federal Environmental 
Protection Agency.  Use only pesticides that bear the EPA registration number and carry 
directions for home and garden use. 
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17.3 - Exhibit 03 
 


Pesticide Precautionary Statement 
 
This publication reports research involving pesticides.  It does not contain recommendations for 
their use, nor does it imply that the uses discussed here have been registered.  All uses of 
pesticides must be registered by appropriate State and/or Federal agencies before they can be 
recommended. 
 
CAUTION:  Pesticides can be injurious to humans, domestic animals, desirable plants, and fish 
or other wildlife--if they are not handled or applied properly.  Use all pesticides selectively and 
carefully.  Follow recommended practices for the disposal of surplus pesticides and pesticide 
containers. 
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17.4 - Nondiscrimination Statements   
 
See FSM 1631.11 and sections 32 and 34 of this Handbook for further direction on materials 
considered to be publications and the distinction between publications and internal 
administrative documents.  See FSM 1630.3 (para. 4 and 8) and 1630.41b (para. 1) for related 
direction on depiction of women, minorities, and persons with disabilities in publications; 
exclusion of inappropriate, gender-specific terminology; and accommodation for the needs of 
persons with disabilities by issuance of publications in braille, large print, audio recordings, or 
other formats and media as appropriate to the audience. 


1.  Required Use of Nondiscrimination Statements.  Departmental Regulation 4300-3 and 
paragraph 4, FSM 1630.3, require that nondiscrimination or equal employment opportunity 
(EEO) statements be included in publications.  The requirements apply to public information 
materials prepared by the Forest Service (sec. 17.41) and by recipients of Federally assisted 
programs (sec. 17.43). 


2.  Optional Use of Nondiscrimination Statements.  Nondiscrimination statements are 
optional in internal agency administrative documents  (sec. 17.42). 


3.  Exclusion from Use of Nondiscrimination Statements.  Nondiscrimination statements 
are not included in documents to be published in the Federal Register. 


17.41 - Public Information Materials Prepared by Forest Service   
 
See Departmental Regulation 4300-3 (DR 4300-3) for the appropriate nondiscrimination 
statement to be used in publications. 
 
Examples of publications (FSM 1631.11) required to carry the Departmental statement include: 


1.  Books, booklets, flyers, brochures, and so on issued in established Department and 
Forest Service numbered series (for example, Agriculture Handbook (AH) and Forest Service 
(FS) series); 


2.  Forest Service periodicals, such as "Fire Management Notes" and "Tree Planters 
Notes"; 


3.  Annual reports required by statute (FSM 1631.13). 


4.  Fact sheets, leaflets, folders, pamphlets, brochures, and posters with narrative that are 
not issued in established Department and Forest Service numbered series, but are intended for 
public distribution.  
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5.  Single-sheet maps that include text other than legends, such as National Forest visitor 
maps and special designated area maps; 


6.  Newsletters, instructor's aids, field interpretive guides, textbooks, and narratives; 


7.  Articles, leaflets, pamphlets, brochures, and booklets usually prepared cooperatively 
with State agencies, foundations, industrial associations, conservation organizations, or academic 
institutions but for which Forest Service is the publisher; and if the cooperator has contributed 
more than 50% funding and will be doing the printing, they are not required to use the statement. 


8.  Environmental impact statements, National Forest land and resource management 
plans, and other land and resource management documents required by law or regulation (FSM 
1631.13) and intended for public distribution. 


17.42 - Internal Forest Service Administrative Materials  
 
(Sec. 32.1).  It is optional to include the nondiscrimination statement in administrative 
documents prepared by the Forest Service for internal agency use. 
 
17.43 - Public Information Materials Prepared by Recipients of Federal Financial 
Assistance Programs  
 
Recipients of Federal financial assistance programs (such as grantees, permittees, and 
contractors) are required to provide public notification of nondiscrimination in printed materials 
prepared for public information, education, and distribution.  Nondiscrimination statements used 
by these recipients are not required to use the full text of the Department statement in section 
17.41, but the statements are required to include the words "equal opportunity" and to convey the 
message of equal opportunity by depiction of a diversity of participants in photographs and 
graphics.  Further direction related to recipients of Federal financial assistance programs is in 
FSM 1720 and 1770, and FSH 1709.11, chapters 20 and 70. 


17.5 - Cooperative Publishing   
 
Insert a statement acknowledging financial aid and other significant contributions (FSM 1632.3).  
A statement like the following should appear on the title page: 
 
Publication made possible by a grant from (insert name of cooperator) under (an interagency 
agreement) (memorandum of understanding) with the Forest Service, U.S. Department of 
Agriculture. 
 
If cooperation by a State agricultural experiment station is indicated on the title page, the 
publication must have been approved by the State experiment station director before printing. 
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18 - DESIGN 


18.1 - Graphic Design Standards   
 
The design of all Forest Service publications and administrative documents must conform to the 
standards, including sizes, prescribed in the USDA Visual Information Standards, published by 
the Creative Services Center of the USDA Office of Communications.  The Creative Services 
Center is authorized to determine design policy for all Department and agency publications (DR 
1470). 


18.2 - Design Elements 


18.21 - Cover  
 
The outside front cover of all Forest Service publications must have the title of the publication, 
the Department and agency names, the series identification and number, and appropriate 
symbols, seals, or logos.  Include the address of the issuing office and other bibliographical 
details on the inside front or the outside back cover or title page. 


18.21a - Separate Covers   
 
Carefully evaluate the need for a separate cover to enclose 32 pages or fewer before making such 
a request (DR 1410).  Separate covers for research publications usually may be justified on the 
basis of their predicted long life.  Separate covers on publications that receive constant, heavy 
use may also be justified.  A separate cover cannot be used for fewer than 16 pages unless 
approved by the WO. 


18.21b - Hard Covers   
 
Hard (casebound) covers for publications are extremely expensive and may be justified only for 
large volumes and for use in libraries or for other repeated, heavy use.  The WO or USDA 
Publications Control Officers shall approve hard covers for only that portion of the pressrun for 
which need can be justified. 


18.21c - Authors' Names on Covers   
 
Printing of authors' names on covers of publications is permitted.  Names of compilers and 
editors are not permitted for covers of Forest Service publications. 


18.22 - Issue Date   
 
The month and year of issue must appear inside the publication in a prominent place.  If the 
publication is a major revision, only the entry "Revised (MONTH YEAR)" is required.  If the 
publication is slight revision, include the date of issue or date of major revision plus the entry 
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"Slightly revised (MONTH YEAR)."  If the publication is a reprint, make no change in the date 
unless more than 5 years have elapsed since the date of issue or the date of previous reprint; then 
add:  "Approved for reprinting (MONTH YEAR)."  (DR 1410). 


18.3 - Multicolor Printing 
   
Carefully evaluate the need before requesting use of more than one color of ink for printed 
material, including publications.  The Government Printing and Binding Regulations (par. 18) 
give the criteria for justifiable use of multicolor printing.  Field offices must write to the WO-
Publications Control Officer, requesting permission to use more than one color of ink and 
describing how it is to be used and why it is needed.  A separate cover printed in one color with 
text in a different color does not require WO approval; however, a self cover must be printed in 
the same color of ink as the text pages or WO approval is required. 
 
The use of multicolors for WO printing and publications must be approved by OGPA.  When 
submitting a manuscript for WO publication, include a letter describing why multicolor printing 
is needed; WO Office of Communication will use this letter in requesting Departmental 
approval. 


19 - SPECIAL INSTRUCTIONS FOR SPECIFIC PUBLICATIONS   
 
Follow the special instructions or style guidelines, in this section, that are provided to assure 
conformity and uniformity in certain specific publications or in specific series; for example, the 
Silvics Manual, Forest Insect and Disease Leaflets, or Recreation Opportunity Guides.  These 
instructions either supplement or deviate from the publishing standards set forth in this 
Handbook. 


19.1 - Servicewide 


19.11 - Fire Management Notes  
 
Submit the original and one copy of manuscripts with illustrations to the Director of Fire and 
Aviation Management, Washington Office (FSM 5196.1) for review and editing. 


19.12 - Tree Planters Notes  
 
Submit the original and one copy of manuscripts with illustrations to the Director of Cooperative 
Forestry, Washington Office (FSM 3216) for review and editing. 


19.13 - Forest Insect and Disease Leaflets  
 
Submit the original and one copy of manuscripts with illustrations to the Director of Forest 
Health Protection, Washington Office for review and editing. 
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19.14 - Forest Service Organizational Directory  
 
The Forest Service Organizational Directory lists key Forest Service organizational units and 
personnel. 


19.14a - Objective   
 
The objective of the organizational directory is to aid internal communications and provide an 
index to key personnel. 


19.14b - Policy 


1.  Limit the directory listing for the Washington Office and field units to key 
organizational units and personnel at the GS-11 and above level only. 
 
Key organizational units and personnel are those generally required to communicate with others 
in person, by telephone, or in writing.  Considerations of personal prestige or other nonessential 
reasons shall not warrant adding names to the directory. 


2.  Ensure that organizational listings conform to the latest approved organizational chart. 


3.  Identify personnel by name and title at the Staff Director or higher organizational 
levels.  Identify other personnel by name and assigned function or project.  List the unit head as 
the first name in the unit listing. 


19.14c - Responsibility 


1.  Washington Office, Human Capital Management Staff Director.  The Director of 
Human Capital Management has overall responsibility for ensuring the annual issuance of the 
organizational directory, including gathering updated information from the Washington Office 
and field units; providing the final camera copy for printing; coordinating with the Office of 
Communication for printing arrangements; and overseeing distribution of printed copies. 


2.  Washington Office, Office of Communication Staff Director.  The Director of Office 
of Communication is responsible for printing and making the initial distribution of the directory 
to the Washington Office and field units. 


3.  Regional Foresters, Station Directors, Area Director, Institute Director, and 
Washington Office Staff Directors.  The Regional Foresters, Station Directors, Area Director, 
Institute Director, and Washington Office Staff Directors are responsible for providing updated 
information to the Human Capital Management Staff Director, Washington Office, according to 
instructions in the annual call letter and for ensuring that personnel listings are accurate and that 
the current approved organizational structure is followed. 
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19.14d - Instructions for Washington Office on Preparing Personnel and 
Organizational Listings   
 
The only information to be included in the organizational directory for the Washington Office 
Staffs shall be the following:  Names and titles of managers from the level of the Chief down to 
Branch Chiefs in staff units; their principal staff, GS-11 and above; and support personnel who 
report directly to the Staff Directors and higher-level managers.  Provide information as follows: 


1.  List the name of the Staff Unit and personnel starting with the Staff Director; the 10-
digit telephone number; support person reporting to the Staff Director; staff assistants; and so on.  
List personnel within each Staff Unit by branches, starting with the Branch Chief; the 10-digit 
telephone number; and principal staff, GS-11 and above. 
 


2.  List Washington Office detached organizational units with their respective 
Washington Office Staffs as follows:  Name of the detached unit (for example, Geometronics 
Service Center following the Engineering Staff listing); mailing address; 10-digit telephone 
number; and unit manager and principal staff at the GS-11 and above, with their respective 
functions. 


19.14e - Instructions for Regions, Stations, Area, and Institute on Preparing 
Personnel and Organizational Listings  
 
The only information to be included in the organizational directory for the field units shall be as 
follows in paragraphs 1 through 4.  In addition, include at the beginning of each unit's listing:  
States and territories included in the Region, Station, Institute, or Area; mailing address; office 
hours; 10-digit telephone number; mailroom FAX telephone number only. 


1.  Regional Office.  For each Region, list key personnel from the Regional Forester 
through the Branch Chief level, and support personnel who report directly to the Regional 
Forester, Deputy Regional Foresters, or Staff Directors.  For Branch Chiefs and their principal 
staff, GS-11 and above, list their respective functions.  Also list the regional attorney, Office of 
General Counsel for each Region.  Include the telephone number for each of the preceding 
listings. 


a.  Regional Office Detached Organizational Units and Personnel. 


Under the respective staff in the directory; list the name of the detached unit; mailing 
address; 10-digit telephone number; and unit manager and principal staff, GS-11 and 
above, and their functions. 


b.  National Forests.  For each Forest list the name of the Forest; Forest Supervisor; 
mailing address; 10-digit telephone number; mailroom FAX telephone number only; 
and primary staff officers and their functions, GS-11 and above. 
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c.  Ranger Districts, Nurseries, Job Corps Centers, and Similar Units Reporting to 
Forest Supervisor.  List the name of the unit; unit manager; location; 10-digit 
telephone number. 


2.  Stations.  For each Station list key personnel from the Station Director through the 
Assistant Director level, and their support staff; and principal staff, GS-11 and above, with their 
respective functions.  List the mailing address; 10-digit telephone number; Station mailroom 
FAX telephone number only; for each Station. 


a.  Research Work Units.  For each Research Work Unit, list the name of the unit; 
mailing address; 10-digit telephone number; for the unit, but not the FAX number.  
List Project Leaders and scientists together with their respective projects or functions 
and the head of the administrative support section. 


3.  Area.  List key personnel from the Area Director through the Staff Director level, and 
their principal staff, GS-11 and above.  List support personnel who report directly to the Area 
Director and Assistant Directors.  List the mailing address; 10-digit telephone number; Area 
mailroom FAX number only; for each of the preceding positions. 


a.  For each Area field office, list the staff specialists in charge and their respective 
functions; city and State location; name of the facility and location; mailing address; 
10-digit telephone number; but not the FAX number. 


4.  International Institute of Tropical Forestry.  List key personnel from the Institute 
Director through the Branch Chief level and support personnel who report directly to the 
Director and Assistant Directors.  List the telephone number; Institute FAX number in the 
mailroom only; for each of the preceding positions. 


19.14f - Distribution   
 
Following are the procedures for distribution of paper copies: 


1.  Internal Distribution.  Organizational directories are sent directly to all units when the 
annual issue is printed, including full distribution to the Washington Office; and limited 
distribution to the Regional Offices, Stations, Area, Institute, and other units as follows: 


a.  Each Forest and District receives a limited number of copies for the head of the 
unit, primary support personnel, and about two or three copies for each unit at these 
locations. 


b.  Each Station, Forest Products Laboratory, and the Institute receives a limited 
number of copies for distribution to subordinate units. 
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2.  External Distribution.  The Washington Office, Office of Communication Director 
distributes a limited number of directories to agencies that either cooperate with the Forest 
Service on programs of mutual benefit or otherwise serve a public interest. 


19.2 - Field Offices   
 
Field units may issue, at this code, special instructions or style guidelines for publications they 
produce. 
 
 







From: Melinda D Roth
To: karnold@rosemontcopper.com
Cc: Melinda D Roth; tfurgason@swca.com; jrigg@swca.com; Salek Shafiqullah
Subject: List of Plans
Date: 02/09/2010 09:24 AM
Attachments: list of plans jan 2010_draft.docx

FYI...  Salek pulled together lists of referenced plans from  the 1) mitigation table
dated 1/22/10, 2) MPO, and 3) APP Permit Applic.  Some of them look like the same
report with slightly different titles.  Would you review this and make any last minute
adjustments as needed?  Thx.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:karnold@rosemontcopper.com
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:jrigg@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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LIST OF PLANS from the MITIGATION TABLE dated 1-22-2010



· Dust Control Plan

· Air Monitoring and Reporting Plan

· Materials Management Plan

· Tailings Operations and Maintenance Plan

· Tailings Operations and Management Plan

· A plan 		to identify and manage materials using geo-chemical analysis and acid-base accounting methods. Areas of potential acid generation on the interim and ultimate pit wall shall be identified and appropriate management strategies developed

· Groundwater Monitoring and Reporting Plan:  for APP

· Local Groundwater Mitigation Plan:  for Sahuarita Area

· Residential Well Protection Plan

· Regional Groundwater Mitigation Plan:  for TAMA

· Stormwater Pollution Prevention Plan

· Site Safety and Health Plan

· Production and Operation Blasting Plan

· Noxious Weed and Invasive Species Management Plan  

· Noxious Weed Control Plan:  both are used in the document.

· Habitat Compensation Plan

· Rosemont Mitigation Land Plan

· Land Mitigation Plan:  both are used in the document

· Water Source Enhancement and Mitigation Plan:  probably relates to drinkers installed due to lost springs

· A Plan		At least one sustainable surface water source shall be identified in the PLAN for each of the permanent pastures within the Rosemont Ranch, probably part of the water source enhancement plan but need to check.

· Rosemont Lighting Plan

· Energy Conservation and Sustainable Source Demonstration Plan

· Rosemont Reclamation Plan

· Final Rosemont Reclamation Plan

· Updated Rosemont Reclamation Plan

· Long-Term Reclamation Plan

· A Plan		Annual reporting summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, PLANS that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Probably part of the updated reclamation plan but need to check.

· Rosemont Recreation Improvement Management Plan

· Transportation Reduction Plan:   to include a Park and Ride Program

· Rosemont Copper Project Transportation Plan

· Rosemont Ranch Transportation Plan

· Burial Treatment Plan

· Rosemont Consolidated Monitoring Plan

· Mine Plan of Operation



ADDITIONAL PLANS FROM THE MINE PLAN OF OPERATION (MPO) 1997



· Geotechnical Investigation Plan

· Natural Seep & Springs Management Plan

· Stacking Plan

· Site Water Management Plan (Tetra Tech, June 2007)

· Groundwater Protection Plan (Tetra Tech, June 2007)

· Reclamation and Closure Plan (Tetra Tech, June 2007)

· Water Management Plan:  is this the same as the site water management plan?

· Comprehensive Drainage Plan

· Water Balance Plan

· Water Supply Production Plan

· Water Recharge Plan

· Environmental Management Plan (EMP)

· Resource Protection and Control Plan

· Air Quality and Dust Control Plan

· Viewshed Protection Plan

· Public Access and Recreation Mitigation Plan

· Biological Resources Plan

· Cultural Resources Plan

· Lighting Plan

· Fire and Emergency Plan

· Dry Tailings Management Plan

· Spill Prevention Control and Countermeasure Plan

· Emergency Response and Contingency Plan

· Fire Plan



PLANS FROM AQUIFER PROTECTION PERMIT APPLICATION 2009



· Updated Site Water Management Plan

· Contingency Plan

· Sampling and Analysis Plan

· Drought Response Plan and Water Wasting

· SPCC Plan:  Spill containment?

· Waste Rock Storage Area Sequencing Plan

· Monitoring Plan

· Groundwater Sampling Plan

· Quality Assurance Project Plan

· Mined Land Reclamation Plan (TT, 2008)

· Certified Area Wide Water Quality Management Plan:  will submit during Type 4 General Permit

· DOT Security Plan:   for Transportation of Hazardous Materials

· Geochemical Mitigation Plan

· Potentially Acid Generating (PAG) Management Plan
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· Water Recharge Plan

· Environmental Management Plan (EMP)

· Resource Protection and Control Plan

· Air Quality and Dust Control Plan

· Viewshed Protection Plan

· Public Access and Recreation Mitigation Plan

· Biological Resources Plan

· Cultural Resources Plan

· Lighting Plan

· Fire and Emergency Plan

· Dry Tailings Management Plan

· Spill Prevention Control and Countermeasure Plan

· Emergency Response and Contingency Plan

· Fire Plan



PLANS FROM AQUIFER PROTECTION PERMIT APPLICATION 2009



· Updated Site Water Management Plan

· Contingency Plan

· Sampling and Analysis Plan

· Drought Response Plan and Water Wasting

· SPCC Plan:  Spill containment?

· Waste Rock Storage Area Sequencing Plan

· Monitoring Plan

· Groundwater Sampling Plan

· Quality Assurance Project Plan

· Mined Land Reclamation Plan (TT, 2008)

· Certified Area Wide Water Quality Management Plan:  will submit during Type 4 General Permit

· DOT Security Plan:   for Transportation of Hazardous Materials

· Geochemical Mitigation Plan

· Potentially Acid Generating (PAG) Management Plan





From: Melissa Reichard
Sent By: rosemonteis
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; awcampbell@fs.fed.us; sgriset@swca.com; tfurgason@swca.com;

rbowers@swca.com; gmckay@fs.fed.us; mjfitch@fs.fed.us; tciapusci@fs.fed.us; mrobertson@swca.com;
beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; wgillespie@fs.fed.us; jhesse@swca.com;
klgraves@fs.fed.us; aelek@fs.fed.us; treeder@swca.com; jhider@swca.com; hschewel@fs.fed.us;
ccoyle@swca.com; jderby@fs.fed.us; mfarrell@fs.fed.us; khouser@swca.com; wkeyes@fs.fed.us;
mthrash@swca.com; sshafiqullah@fs.fed.us; temmett@fs.fed.us; gsoroka@swca.com; tklarson@swca.com;
ecuriel@fs.fed.us; ljones02@fs.fed.us; devinquintana@fs.fed.us; rmraley@fs.fed.us; mbidwell@swca.com;
rellis@swca.com; jconnell@swca.com; ccleblanc@fs.fed.us; dkeane@swca.com; mroth@fs.fed.us;
daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com; bschneid@email.arizona.edu;
rlaford@fs.fed.us; rlefevre@fs.fed.us; abelauskas@fs.fed.us; kkertell@swca.com; dkriegel@fs.fed.us;
mreichard@swca.com; bgaddis@swca.com; kserrato@swca.com; dsebesta@fs.fed.us; cbellavia@swca.com

Cc: Melissa Reichard
Subject: List of Reports Submitted by Rosemont Copper Co.
Date: 07/22/2009 08:15 AM

There were some errors in the link that Tom provided. Please use this to look at the
list of reports submitted by Rosemont.

Thanks!

<https://rosemonteis.webexone.com/r.asp?a=5&id=150661>
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From: Melissa Reichard
Sent By: rosemonteis
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; awcampbell@fs.fed.us; sgriset@swca.com; tfurgason@swca.com;

rbowers@swca.com; gmckay@fs.fed.us; mjfitch@fs.fed.us; tciapusci@fs.fed.us; mrobertson@swca.com;
beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; wgillespie@fs.fed.us; jhesse@swca.com;
klgraves@fs.fed.us; aelek@fs.fed.us; treeder@swca.com; jhider@swca.com; hschewel@fs.fed.us;
ccoyle@swca.com; jderby@fs.fed.us; mfarrell@fs.fed.us; khouser@swca.com; wkeyes@fs.fed.us;
mthrash@swca.com; sshafiqullah@fs.fed.us; temmett@fs.fed.us; gsoroka@swca.com; tklarson@swca.com;
ecuriel@fs.fed.us; ljones02@fs.fed.us; devinquintana@fs.fed.us; rmraley@fs.fed.us; mbidwell@swca.com;
rellis@swca.com; jconnell@swca.com; ccleblanc@fs.fed.us; dkeane@swca.com; mroth@fs.fed.us;
daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com; bschneid@email.arizona.edu;
rlaford@fs.fed.us; rlefevre@fs.fed.us; abelauskas@fs.fed.us; kkertell@swca.com; dkriegel@fs.fed.us;
mreichard@swca.com; bgaddis@swca.com; kserrato@swca.com; dsebesta@fs.fed.us; cbellavia@swca.com

Cc: Melissa Reichard
Subject: List of Reports Submitted by Rosemont Copper Co.
Date: 07/22/2009 08:15 AM

There were some errors in the link that Tom provided. Please use this to look at the
list of reports submitted by Rosemont.

Thanks!

<https://rosemonteis.webexone.com/r.asp?a=5&id=150661>
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From: Tom Furgason
Sent By: rosemonteis
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; mthrash@swca.com; cbellavia@swca.com;

rmraley@fs.fed.us; tfurgason@swca.com; rbowers@swca.com; mjfitch@fs.fed.us; tciapusci@fs.fed.us;
awcampbell@fs.fed.us; beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; jhesse@swca.com;
klgraves@fs.fed.us; aelek@fs.fed.us; treeder@swca.com; wgillespie@fs.fed.us; hschewel@fs.fed.us;
jderby@fs.fed.us; mfarrell@fs.fed.us; khouser@swca.com; wkeyes@fs.fed.us; dkriegel@fs.fed.us;
sshafiqullah@fs.fed.us; jgrams@swca.com; temmett@fs.fed.us; gsoroka@swca.com; ccleblanc@fs.fed.us;
ecuriel@fs.fed.us; ljones02@fs.fed.us; ehornung@swca.com; kpohs@swca.com; sgriset@swca.com;
tklarson@swca.com; Dale Ortman; hhall@swca.com; mbidwell@swca.com; rellis@swca.com;
jconnell@swca.com; dkeane@swca.com; mroth@fs.fed.us; daleortmanpe@live.com; kellett@fs.fed.us;
lcgarrett77@msn.com; bschneid@email.arizona.edu; rlaford@fs.fed.us; mrobertson@swca.com;
rlefevre@fs.fed.us; abelauskas@fs.fed.us; kkertell@swca.com; mreichard@swca.com; bgaddis@swca.com;
kserrato@swca.com; dsebesta@fs.fed.us; devinquintana@fs.fed.us

Cc: Tom Furgason
Subject: List of Reports Submitted by Rosemont Copper Co.
Date: 07/21/2009 02:22 PM

All-

Kathy Arnold sent us a list of 81 technical reports that have been submitted to the
Forest Service in support of the proposed Rosemont Copper Project
(https://rosemonteis.webexone.com/r.asp?a=5&id=150661) .  SWCA is looking at
this list to ensure that we have all of these reports in the Admin Record.  We'll also
review our records to see if we have any reports that are not included on this list.
Please take a few minutes to review this document and identify any reports that
pertain to your area of expertise. 

 

It is my understanding that Bev should have two hard copies of each report. 
Alternatively, many of these reports are posted in WebEx; however, there may be a
few instances where we did not receive electronic copies or they have not been
posted.  SWCA will either post copies or contact Rosemont and request electronic
copies.  We'll discuss the file structure and use of WebEx at the next extended ITD
meeting.  For SWCA employees, please contact Melissa or me if you have any
difficulties locating any of these reports.

 

Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax
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From: Tom Furgason
Sent By: rosemonteis
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; mthrash@swca.com; cbellavia@swca.com;

rmraley@fs.fed.us; tfurgason@swca.com; rbowers@swca.com; mjfitch@fs.fed.us; tciapusci@fs.fed.us;
awcampbell@fs.fed.us; beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; jhesse@swca.com;
klgraves@fs.fed.us; aelek@fs.fed.us; treeder@swca.com; wgillespie@fs.fed.us; hschewel@fs.fed.us;
jderby@fs.fed.us; mfarrell@fs.fed.us; khouser@swca.com; wkeyes@fs.fed.us; dkriegel@fs.fed.us;
sshafiqullah@fs.fed.us; jgrams@swca.com; temmett@fs.fed.us; gsoroka@swca.com; ccleblanc@fs.fed.us;
ecuriel@fs.fed.us; ljones02@fs.fed.us; ehornung@swca.com; kpohs@swca.com; sgriset@swca.com;
tklarson@swca.com; Dale Ortman; hhall@swca.com; mbidwell@swca.com; rellis@swca.com;
jconnell@swca.com; dkeane@swca.com; mroth@fs.fed.us; daleortmanpe@live.com; kellett@fs.fed.us;
lcgarrett77@msn.com; bschneid@email.arizona.edu; rlaford@fs.fed.us; mrobertson@swca.com;
rlefevre@fs.fed.us; abelauskas@fs.fed.us; kkertell@swca.com; mreichard@swca.com; bgaddis@swca.com;
kserrato@swca.com; dsebesta@fs.fed.us; devinquintana@fs.fed.us

Cc: Tom Furgason
Subject: List of Reports Submitted by Rosemont Copper Co.
Date: 07/21/2009 02:22 PM

All-

Kathy Arnold sent us a list of 81 technical reports that have been submitted to the
Forest Service in support of the proposed Rosemont Copper Project
(https://rosemonteis.webexone.com/r.asp?a=5&id=150661) .  SWCA is looking at
this list to ensure that we have all of these reports in the Admin Record.  We'll also
review our records to see if we have any reports that are not included on this list.
Please take a few minutes to review this document and identify any reports that
pertain to your area of expertise. 

 

It is my understanding that Bev should have two hard copies of each report. 
Alternatively, many of these reports are posted in WebEx; however, there may be a
few instances where we did not receive electronic copies or they have not been
posted.  SWCA will either post copies or contact Rosemont and request electronic
copies.  We'll discuss the file structure and use of WebEx at the next extended ITD
meeting.  For SWCA employees, please contact Melissa or me if you have any
difficulties locating any of these reports.

 

Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax
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From: Larry Jones
To: gsoroka@swca.com
Cc: tfurgason@swca.com; tjchute@msn.com; Richard A Gerhart
Subject: mailing 2: table of draft effects
Date: 07/09/2010 11:07 AM
Attachments: Table of DRAFT Effects Determinations for Alternatives.docx

as promised...lots of "holes" that we need to plug by DEIS time and determinations
subject to change, of course, but this should give you something to work with.  did
you say there was a more recent MIS report? on webex or can you send?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:gsoroka@swca.com
mailto:tfurgason@swca.com
mailto:tjchute@msn.com
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES

DRAFT Effects Determinations Table, proposed Rosemont Copper Mine project, L. Jones, Coronado National Forest, 9 July 2010



Table of DRAFT Effects Determinations for Alternatives, proposed Rosemont Copper Mine. Final effects determinations cannot be made until the analysis documents have been approved by the biologist of record with the Coronado National Forest. The Fish and Wildlife Service makes the final Effects Determination for Threatened and Endangered Species (i.e., the Forest Service makes its determination and FWS will concur or issue a new determination). This document also has other useful info for producing the Affected Environment and Environmental Consequences sections of Chapter 3 of the Draft Environmental Impact Statement

		

		

		

		

		

		

		DRAFT Effects Determination (italicized) or Disclosure of Effects

		



		Biological Resources for Effects Consideration

		N Spp.

		N Spp  to analyze

		Regulatory Requirement

		Analysis Document

		

Taxa

		

All Action Alternatives

		No-action Alternative

		

Comments (see guiding principles document also)



		Threatened, Endangered, Proposed, and Candidate Species 

		25

		11

		Endangered Species Act

		Biological Assessment

		See Below

		See Below

		See Below

		Effects Determinations in BA only for preferred alternative. Pima County list considered



		

		

		

		

		

		Lesser Long-nosed Bat, Chiricahua Leopard Frog, Pima Pineapple Cactus, Western Yellow-billed Cuckoo (C), Jaguar, Ocelot, Mexican Spotted Owl, Gila Chub, Gila Topminnow, Huachuca Water Umbel

		May affect, likely to adversely affect

		No effect

		For aquatic spp., no convincing evidence that downstream or groundwater levels will be unaffected. No spotted owl, jaguar, or ocelot surveys completed but habitat present. Bat, frog, cactus, and cuckoo known to be present.



		

		

		

		

		

		SW Willow Flycatcher, Northern Mexican Gartersnake (C), 

		May affect, not likely to adversely affect

		No effect

		



		

		

		

		

		

		Rest of the species

		No effect

		No effect

		



		Threatened and Endangered Species: Critical Habitat  

		3

		3

		Endangered Species Act

		Biological Assessment

		See Below

		See Below

		See Below

		Critical Habitat not established for all threatened and endangered species.



		

		

		

		

		

		Mexican Spotted Owl, Huachuca Water Umbel, Gila Chub

		

		

		Not yet analyzed



		Regional Forester’s Sensitive Species

		159

		71

		National Forest Management Act

		Biological Evaluation

		See Below

		See Below

		See Below

		Filtered to start with species only occurring on the Coronado National Forest



		

		

		

		

		

		Coleman’s Coral-root

		Likely to result in a downward trend toward federal listing or loss of viability.

		No impact

		The MPO and Phased-tailing alternatives are the most likely to affect the Rosemont area populations, and the Scholefiield alternative is more likely to affect the population than the Barrel-only alternatives. This taxon trumps others because of the perceived levels of threats and rarity, plus the Barrel-only alternative is less likely to show impacts.



		

		

		

		

		

		Bartram Stonecrop, Beardless Chinch Weed

		Likely to result in a downward trend toward federal listing or loss of viability

		No impact

		No surveys targeting these species done, but habitat present, and in range, so occurrence is assumed. Historical documentation has shown that these species have had status review for consideration of federal listing.  



		

		

		

		

		

		Rest 

		To be determined

		No impact

		Analysis of effects incomplete for sensitive species, so there may be others showing a trend to listing or loss of population viability 



		BLM Sensitive Species

		33

		15

		

		

		

		To be determined

		No impact

		Initial list (N of species) for Tucson Region. I haven’t really looked over the filtering of these species.



		Migratory Birds

		101

		71

		Migratory Bird Treaty Act

		Migratory Bird Report

		All migratory bird species in and near the proposed project area, except, perhaps, a few species that adapt to disturbed habitats.

		There will be take due to habitat conversion and nest destruction

		No impact

		The requirement is to disclose take. This will be done in narrative form in the analysis document



		Migratory Birds

		101

		71

		Executive Order 13186

		Migratory Bird Report

		All migratory bird species in and near the proposed project area, except, perhaps, a few species that use disturbed habitats.

		There will be a loss of foraging and breeding habitat

		No impact

		



		Bald and Golden Eagles

		2

		1

		Bald and Golden Eagle Protection Act

		Migratory Bird Report

		Golden Eagle

		Golden eagles are not believed to nest in the action area, but there will be a loss of foraging habitat

		

		Bald Eagle does not occur in area and habitat not present, but Golden Eagles well-documented. No known nesting localities in immediate area, and a few cursory surveys showed no evidence of nesting.



		Overwintering Birds

		Many

		Many

		Executive Order 13186

		Migratory Bird Report

		

		This is an important overwintering bird area, with populations and habitats being negatively affected

		

		Regional direction to disclose effects to important overwintering bird habitats



		Important Bird Areas

		N/A

		N/A

		Executive Order 13186

		Migratory Bird Report

		

		The Santa Rita Mountains are an Important Bird Area. The proposed project area is not considered a critical component of this IBA because it does not have well-developed mesoriparian habitats, except in peripheral areas. However, the Rosemont area does contribute to the overall birding experience of the IBA

		

		Regional direction to disclose effects to important overwintering bird habitats



		Priority Vulnerable Species

		see com-ments

		9

		None

		Biologist’s Report on the Affected Environment

		see below

		see below

		see below

		Most of the PVS species are covered elsewhere in one of the other reports, so only 6 not covered elsewhere are in the Biologist’s Report



		

		

		

		

		

		Rosemont Talussnail,

		The proposed project will have a significant impact on populations and habitat in the area of the mine footprint

		

		This species is considered valid by ITIS, but the distribution is not well known, so the assumption is that it is limited to the Rosemont area.



		

		

		

		

		

		Sonoran Talussnail

		The proposed project will negatively affect populations and habitats in the area of the mine footprint

		

		



		

		

		

		

		

		Rest of the species

		Populations and habitat will be negatively affected

		

		



		Management Indicator Species

		33 + 1 group

		6 + 1 group

		National Forest Management Act

		Management Indicator Species Report

		To be determined

		To be determined

		To be determined

		



		Wildlife Species of Concern in Arizona

		TBD

		TBD

		None

		Biologist’s Report on the Affected Environment

		To be determined

		To be determined

		To be determined

		AGFD is working on a new list, called the Species of Greatest Conservation Need, but it is only draft and in review



		Game Species

		not readily deter-mined

		4

		None

		Biologist’s Report on the Affected Environment

		Bobcat, Collared Peccary, Mountain Lion, Mule Deer

		The proposed project will convert available habitat into unusable or suboptimal habitat for these species

		

		








DRAFT Effects Determinations Table, proposed Rosemont Copper Mine project, L. Jones, Coronado National Forest, 9 July 2010



Table of DRAFT Effects Determinations for Alternatives, proposed Rosemont Copper Mine. Final effects determinations cannot be made until the analysis documents have been approved by the biologist of record with the Coronado National Forest. The Fish and Wildlife Service makes the final Effects Determination for Threatened and Endangered Species (i.e., the Forest Service makes its determination and FWS will concur or issue a new determination). This document also has other useful info for producing the Affected Environment and Environmental Consequences sections of Chapter 3 of the Draft Environmental Impact Statement

		

		

		

		

		

		

		DRAFT Effects Determination (italicized) or Disclosure of Effects

		



		Biological Resources for Effects Consideration

		N Spp.

		N Spp  to analyze

		Regulatory Requirement

		Analysis Document

		

Taxa

		

All Action Alternatives

		No-action Alternative

		

Comments (see guiding principles document also)



		Threatened, Endangered, Proposed, and Candidate Species 

		25

		11

		Endangered Species Act

		Biological Assessment

		See Below

		See Below

		See Below

		Effects Determinations in BA only for preferred alternative. Pima County list considered



		

		

		

		

		

		Lesser Long-nosed Bat, Chiricahua Leopard Frog, Pima Pineapple Cactus, Western Yellow-billed Cuckoo (C), Jaguar, Ocelot, Mexican Spotted Owl, Gila Chub, Gila Topminnow, Huachuca Water Umbel

		May affect, likely to adversely affect

		No effect

		For aquatic spp., no convincing evidence that downstream or groundwater levels will be unaffected. No spotted owl, jaguar, or ocelot surveys completed but habitat present. Bat, frog, cactus, and cuckoo known to be present.



		

		

		

		

		

		SW Willow Flycatcher, Northern Mexican Gartersnake (C), 

		May affect, not likely to adversely affect

		No effect

		



		

		

		

		

		

		Rest of the species

		No effect

		No effect

		



		Threatened and Endangered Species: Critical Habitat  

		3

		3

		Endangered Species Act

		Biological Assessment

		See Below

		See Below

		See Below

		Critical Habitat not established for all threatened and endangered species.



		

		

		

		

		

		Mexican Spotted Owl, Huachuca Water Umbel, Gila Chub

		

		

		Not yet analyzed



		Regional Forester’s Sensitive Species

		159

		71

		National Forest Management Act

		Biological Evaluation

		See Below

		See Below

		See Below

		Filtered to start with species only occurring on the Coronado National Forest



		

		

		

		

		

		Coleman’s Coral-root

		Likely to result in a downward trend toward federal listing or loss of viability.

		No impact

		The MPO and Phased-tailing alternatives are the most likely to affect the Rosemont area populations, and the Scholefiield alternative is more likely to affect the population than the Barrel-only alternatives. This taxon trumps others because of the perceived levels of threats and rarity, plus the Barrel-only alternative is less likely to show impacts.



		

		

		

		

		

		Bartram Stonecrop, Beardless Chinch Weed

		Likely to result in a downward trend toward federal listing or loss of viability

		No impact

		No surveys targeting these species done, but habitat present, and in range, so occurrence is assumed. Historical documentation has shown that these species have had status review for consideration of federal listing.  



		

		

		

		

		

		Rest 

		To be determined

		No impact

		Analysis of effects incomplete for sensitive species, so there may be others showing a trend to listing or loss of population viability 



		BLM Sensitive Species

		33

		15

		

		

		

		To be determined

		No impact

		Initial list (N of species) for Tucson Region. I haven’t really looked over the filtering of these species.



		Migratory Birds

		101

		71

		Migratory Bird Treaty Act

		Migratory Bird Report

		All migratory bird species in and near the proposed project area, except, perhaps, a few species that adapt to disturbed habitats.

		There will be take due to habitat conversion and nest destruction

		No impact

		The requirement is to disclose take. This will be done in narrative form in the analysis document



		Migratory Birds

		101

		71

		Executive Order 13186

		Migratory Bird Report

		All migratory bird species in and near the proposed project area, except, perhaps, a few species that use disturbed habitats.

		There will be a loss of foraging and breeding habitat

		No impact

		



		Bald and Golden Eagles

		2

		1

		Bald and Golden Eagle Protection Act

		Migratory Bird Report

		Golden Eagle

		Golden eagles are not believed to nest in the action area, but there will be a loss of foraging habitat

		

		Bald Eagle does not occur in area and habitat not present, but Golden Eagles well-documented. No known nesting localities in immediate area, and a few cursory surveys showed no evidence of nesting.



		Overwintering Birds

		Many

		Many

		Executive Order 13186

		Migratory Bird Report

		

		This is an important overwintering bird area, with populations and habitats being negatively affected

		

		Regional direction to disclose effects to important overwintering bird habitats



		Important Bird Areas

		N/A

		N/A

		Executive Order 13186

		Migratory Bird Report

		

		The Santa Rita Mountains are an Important Bird Area. The proposed project area is not considered a critical component of this IBA because it does not have well-developed mesoriparian habitats, except in peripheral areas. However, the Rosemont area does contribute to the overall birding experience of the IBA

		

		Regional direction to disclose effects to important overwintering bird habitats



		Priority Vulnerable Species

		see com-ments

		9

		None

		Biologist’s Report on the Affected Environment

		see below

		see below

		see below

		Most of the PVS species are covered elsewhere in one of the other reports, so only 6 not covered elsewhere are in the Biologist’s Report



		

		

		

		

		

		Rosemont Talussnail,

		The proposed project will have a significant impact on populations and habitat in the area of the mine footprint

		

		This species is considered valid by ITIS, but the distribution is not well known, so the assumption is that it is limited to the Rosemont area.



		

		

		

		

		

		Sonoran Talussnail

		The proposed project will negatively affect populations and habitats in the area of the mine footprint

		

		



		

		

		

		

		

		Rest of the species

		Populations and habitat will be negatively affected

		

		



		Management Indicator Species

		33 + 1 group

		6 + 1 group

		National Forest Management Act

		Management Indicator Species Report

		To be determined

		To be determined

		To be determined

		



		Wildlife Species of Concern in Arizona

		TBD

		TBD

		None

		Biologist’s Report on the Affected Environment

		To be determined

		To be determined

		To be determined

		AGFD is working on a new list, called the Species of Greatest Conservation Need, but it is only draft and in review



		Game Species

		not readily deter-mined

		4

		None

		Biologist’s Report on the Affected Environment

		Bobcat, Collared Peccary, Mountain Lion, Mule Deer

		The proposed project will convert available habitat into unusable or suboptimal habitat for these species

		

		









From: Kathy Arnold
Reply To: karnold@augustaresource.com
To: GMckay@fs.fed.us; RCongdon@fs.fed.us; sshafiqullah@fs.fed.us
Cc: beverson@fs.fed.us; 'Brian Lindenlaub'; 'Jim Davis'
Subject: Maps and Groundwater Monitoring Plan
Date: 02/12/2008 10:20 AM

All –
Bev asked me to update everyone on the status of submittals - looks like we are on-track to submit
the final map versions and the groundwater monitoring plan.  WestLand will deliver, or email or
mail as the case may be, copies to you tomorrow (Wednesday).  As I understand it this is the last of
the information that you had requested in your letter to Augusta Resource on October 19, 2007
and in the subsequent meetings.
 
Cheers!
Kathy
 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@augustaresource.com
 
Rosemont Copper Company  
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com
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From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us; rlefevre@fs.fed.us;
seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; wgillespie@fs.fed.us;
Walter Keyes; Beverley A Everson; Melinda D Roth; tfurgason@swca.com

Subject: March 23, 2010 IDT Meeting Agenda.docx (core and extended please attend if possible)
Date: 03/22/2010 04:27 PM
Attachments: March 23, 2010 IDT Meeting Agenda.docx

As per my email note on this week's meeting last Wednesday, extended team members are
encouraged to come to this meeting as many had to miss last week's meeting due to NEPA training. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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March 24, 2010

Rosemont Copper Project 

IDT Meeting Agenda





Location:  Rm. 4B, 300 W. Congress, Tucson, AZ.  85701 



Time:  9:00 – 12:00; 1230 - 1500



Attendees:  Rosemont Copper Project Interdisciplinary Team



Agenda:



Overview of meeting



Landforming analysis (Debby Kriegel)



Facilities other than pit, plant, tailings and waste piles (Debby Kriegel)



Technical report review and other homework



Project status and meetings (round robin)





From: Kent C Ellett
To: John Able; Alan Belauskas; Kendall Brown; Teresa Ann Ciapusci; Eli Curiel; Sara L Davis; Andrea W Campbell;

Jeanine Derby; Arthur S Elek; Tami Emmett; Beverley A Everson; Mary M Farrell; William B Gillespie; Janet
Jones; Larry Jones; Walter Keyes; Debby Kriegel; Reta Laford; Christopher C LeBlanc; Robert Lefevre; George
McKay; Devin Quintana; Roxane M Raley; Heidi Schewel; Pete Schwab; Deborah K Sebesta; Salek Shafiqullah;
cbellavia@swca.com; mbidwell@swca.com; rbowers@swca.com; jconnell@swca.com; ccoyle@swca.com;
gdunno@swca.com; rellis@swca.com; censle@swca.com; tfurgason@swca.com; lcgarrett77@msn.com;
jgrams@swca.com; sgriset@swca.com; hhall@swca.com; jhesse@swca.com; choag@srk.com;
kkertell@swca.com; sknox@swca.com; sleslie@swca.com; jmacivor@swca.com;
rebecca.a.miller@mwhglobal.com; lmitchell@swca.com; dmorey@swca.com; hgachiri@swca.com;
daleortmanpe@live.com; kpohs@swca.com; mreichard@swca.com; kserrato@swca.com; gsoroka@swca.com

Cc: Carl Ostermann
Subject: March meetings.
Date: 03/03/2009 01:54 PM

Hi all, I'm sending this on behalf of Bev, the Rosemont ID Team Lead.

The meeting scheduled for tomorrow, March 4, has been cancelled.

March 13 - a call-in meeting for the Core ID Team has been scheduled for 3:00
p.m. at SWCA.  The SWCA Conference Call number is (866)866-2244.  The passcode is:
9550668.  This is a "meeting to prepare for a meeting".  We'll briefly review the Issue Statements,
check progress and ensure we are prepared for the larger meeting scheduled for March 18 at 9:00
a.m. to be held at the Coronado NF Supervisor's Office in room 6V6.  In the event that room is
not large enough we will move down to room 4B.  Those to attend on the 18th are the Core ID
Team members and an invitation is to any extended ID Team member that needs to be involved or
has a stake in the Issue Statements, which should be quite a few of the extended team folks. 

Charles will send out the Issue Statements a couple days prior to the 18th so each attendee can
review and be familiar with the Issue Statements and be prepared for the meeting on the 18th.  Any
edits or changes to the Issue Statements will be made following the meeting on the 18th and be
ready to share with the Stakeholders on March 30th at 1:00 p.m. in room 4B at the Supervisor's
Office.  

Following the 30th, SWCA will prepare a letter for Jeanine, explaining the Rosemont
project scoping process and summarizing the proposed relevant issues to be carried
through the EIS. 

Buzz, would you double check on the meeting rooms availability?

Thanks,

Kent C. Ellett
District Ranger, Nogales RD
303 Old Tucson Road, Nogales, AZ  85621
520-761-6002 (w), 520-975-0902 (cell)

mailto:CN=Kent C Ellett/OU=R3/O=USDAFS
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Alan Belauskas/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kendall Brown/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Eli Curiel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Sara L Davis/OU=R9/O=USDAFS@FSNOTES
mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Jeanine Derby/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Arthur S Elek/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Tami Emmett/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Janet Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Janet Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Christopher C LeBlanc/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=George McKay/OU=R3/O=USDAFS@FSNOTES
mailto:CN=George McKay/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Devin Quintana/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Roxane M Raley/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Pete Schwab/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:cbellavia@swca.com
mailto:mbidwell@swca.com
mailto:rbowers@swca.com
mailto:jconnell@swca.com
mailto:ccoyle@swca.com
mailto:gdunno@swca.com
mailto:rellis@swca.com
mailto:censle@swca.com
mailto:tfurgason@swca.com
mailto:lcgarrett77@msn.com
mailto:jgrams@swca.com
mailto:sgriset@swca.com
mailto:hhall@swca.com
mailto:jhesse@swca.com
mailto:choag@srk.com
mailto:kkertell@swca.com
mailto:sknox@swca.com
mailto:sleslie@swca.com
mailto:jmacivor@swca.com
mailto:rebecca.a.miller@mwhglobal.com
mailto:lmitchell@swca.com
mailto:dmorey@swca.com
mailto:hgachiri@swca.com
mailto:daleortmanpe@live.com
mailto:kpohs@swca.com
mailto:mreichard@swca.com
mailto:kserrato@swca.com
mailto:gsoroka@swca.com
mailto:CN=Carl Ostermann/OU=R3/O=USDAFS@FSNOTES


From: Larry Jones
To: Amanda Best; Brian Lindenlaub; Bob Schmalzel; 'dsebesta@fs.fed.us'; 'dtilton@azgfd.gov';

'jason_douglas@fws.gov'; 'jim_rorabaugh@fws.gov'; Jim Tress; 'jwindes@azgfd.gov'; gsoroka@swca.com;
'kkertell@swca.com'; 'marit_alanen@fws.gov'; 'mike_martinez@fws.gov'; 'rgerhart@fs.fed.us';
'scott_richardson@fws.gov'; Thomas Strong; msredl@azgfd.gov; jsorensen@azgfd.gov; tsnow@azgfd.gov

Cc: Beverley A Everson; 'daniel_d_moore@blm.gov'; Jamie Sturgess; Kathy Arnold; ' 'Jamie Sturgess'
<jsturgess@augustaresource.com/O=, Beverley A Everson/R3/USDAFS, Melinda D Roth/R3/USDAFS,/

Subject: Mark your calendars! Dates for biology site visits at  Rosemont
Date: 08/20/2009 03:47 PM

Biologists of cooperating agencies of Rosemont Copper proposed project 

Thanks Amanda and Debbie to help hone this down...we've got to nail down these dates, so here they
are.  This is open to any biologists of cooperating agencies...I've listed people that we know are
coming, but if others from coop agencies want to come, bring them along. I probably don't know
everyone coming... 

August 25, Overview of Rosemont.  Meet at Rosemont Activities Center at 12700 East Greaterville
Road off of HWY 83. This is where the tour begins.  Contact Kathy Arnold (cc'ed) for more info. Not
sure who is coming. 

Sept 1.  Field visit to target Chiricahua Leopard Frogs.  Meet at Fish and Wildlife Service on Bonita
Street, Tucson, at 0800.  You can figure out 4WD carpools at the office/parking lot and develop an
itinerary.  Debbie Sebesta will be the FS rep for this.  Amanda Best, Mike Sredl, John Windes (?), Ken
Kertell will be there...and hopefully Jim Rorabaugh (he's been gone, but we don't mind more trips to
look for frogs if he can't make this one!) 

Sept 18.  Field visit to target Rosemont Talussnail and other mollusks.   Meet at FWS, Tucson, at
0800.   We'll figure out 4WD carpools and itinerary there. Larry Jones (FS rep), Mike Martinez, Jeff
Sorensen, John Windes, Bob Schmalzel, Jim Tress, Debbie (?). 

Oct 13.  Lesser Long-nosed Bat. Meet FWS Office Tucson at 0800.  Figure out 4WD carpools and
itinerary.  Larry, Scott Richardson, Tom Strong, Ken, Debbie (?) 

IMPORTANT NOTE: I am mostly gone for two weeks and cannot check emails...so I won't even be
around for the first two...so don't contact me for more info...contact Kathy Arnold (August Trip) or
Debbie Sebesta or Amanda Best for the other bio field jaunts. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Geoff Soroka
To: Terry Chute; Richard A Gerhart
Cc: Tom Furgason; Eleanor Gladding
Subject: Materials Requested
Date: 07/21/2010 04:49 PM
Attachments: Table of DRAFT Effects Determinations for Alternatives.docx

Guiding principles for effects determinations Rosemont.pdf

Terry and Rick,
I thought that was a very informative and productive meeting this afternoon and I just wanted to take
this opportunity to pass along the materials that you requested during the meeting that I did not have
on my person.
 
Thank you again,
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
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DRAFT Effects Determinations Table, proposed Rosemont Copper Mine project, L. Jones, Coronado National Forest, 9 July 2010



Table of DRAFT Effects Determinations for Alternatives, proposed Rosemont Copper Mine. Final effects determinations cannot be made until the analysis documents have been approved by the biologist of record with the Coronado National Forest. The Fish and Wildlife Service makes the final Effects Determination for Threatened and Endangered Species (i.e., the Forest Service makes its determination and FWS will concur or issue a new determination). This document also has other useful info for producing the Affected Environment and Environmental Consequences sections of Chapter 3 of the Draft Environmental Impact Statement

		

		

		

		

		

		

		DRAFT Effects Determination (italicized) or Disclosure of Effects

		



		Biological Resources for Effects Consideration

		N Spp.

		N Spp  to analyze

		Regulatory Requirement

		Analysis Document

		

Taxa

		

All Action Alternatives

		No-action Alternative

		

Comments (see guiding principles document also)



		Threatened, Endangered, Proposed, and Candidate Species 

		25

		11

		Endangered Species Act

		Biological Assessment

		See Below

		See Below

		See Below

		Effects Determinations in BA only for preferred alternative. Pima County list considered



		

		

		

		

		

		Lesser Long-nosed Bat, Chiricahua Leopard Frog, Pima Pineapple Cactus, Western Yellow-billed Cuckoo (C), Jaguar, Ocelot, Mexican Spotted Owl, Gila Chub, Gila Topminnow, Huachuca Water Umbel

		May affect, likely to adversely affect

		No effect

		For aquatic spp., no convincing evidence that downstream or groundwater levels will be unaffected. No spotted owl, jaguar, or ocelot surveys completed but habitat present. Bat, frog, cactus, and cuckoo known to be present.



		

		

		

		

		

		SW Willow Flycatcher, Northern Mexican Gartersnake (C), 

		May affect, not likely to adversely affect

		No effect

		



		

		

		

		

		

		Rest of the species

		No effect

		No effect

		



		Threatened and Endangered Species: Critical Habitat  

		3

		3

		Endangered Species Act

		Biological Assessment

		See Below

		See Below

		See Below

		Critical Habitat not established for all threatened and endangered species.



		

		

		

		

		

		Mexican Spotted Owl, Huachuca Water Umbel, Gila Chub

		

		

		Not yet analyzed



		Regional Forester’s Sensitive Species

		159

		71

		National Forest Management Act

		Biological Evaluation

		See Below

		See Below

		See Below

		Filtered to start with species only occurring on the Coronado National Forest



		

		

		

		

		

		Coleman’s Coral-root

		Likely to result in a downward trend toward federal listing or loss of viability.

		No impact

		The MPO and Phased-tailing alternatives are the most likely to affect the Rosemont area populations, and the Scholefiield alternative is more likely to affect the population than the Barrel-only alternatives. This taxon trumps others because of the perceived levels of threats and rarity, plus the Barrel-only alternative is less likely to show impacts.



		

		

		

		

		

		Bartram Stonecrop, Beardless Chinch Weed

		Likely to result in a downward trend toward federal listing or loss of viability

		No impact

		No surveys targeting these species done, but habitat present, and in range, so occurrence is assumed. Historical documentation has shown that these species have had status review for consideration of federal listing.  



		

		

		

		

		

		Rest 

		To be determined

		No impact

		Analysis of effects incomplete for sensitive species, so there may be others showing a trend to listing or loss of population viability 



		BLM Sensitive Species

		33

		15

		

		

		

		To be determined

		No impact

		Initial list (N of species) for Tucson Region. I haven’t really looked over the filtering of these species.



		Migratory Birds

		101

		71

		Migratory Bird Treaty Act

		Migratory Bird Report

		All migratory bird species in and near the proposed project area, except, perhaps, a few species that adapt to disturbed habitats.

		There will be take due to habitat conversion and nest destruction

		No impact

		The requirement is to disclose take. This will be done in narrative form in the analysis document



		Migratory Birds

		101

		71

		Executive Order 13186

		Migratory Bird Report

		All migratory bird species in and near the proposed project area, except, perhaps, a few species that use disturbed habitats.

		There will be a loss of foraging and breeding habitat

		No impact

		



		Bald and Golden Eagles

		2

		1

		Bald and Golden Eagle Protection Act

		Migratory Bird Report

		Golden Eagle

		Golden eagles are not believed to nest in the action area, but there will be a loss of foraging habitat

		

		Bald Eagle does not occur in area and habitat not present, but Golden Eagles well-documented. No known nesting localities in immediate area, and a few cursory surveys showed no evidence of nesting.



		Overwintering Birds

		Many

		Many

		Executive Order 13186

		Migratory Bird Report

		

		This is an important overwintering bird area, with populations and habitats being negatively affected

		

		Regional direction to disclose effects to important overwintering bird habitats



		Important Bird Areas

		N/A

		N/A

		Executive Order 13186

		Migratory Bird Report

		

		The Santa Rita Mountains are an Important Bird Area. The proposed project area is not considered a critical component of this IBA because it does not have well-developed mesoriparian habitats, except in peripheral areas. However, the Rosemont area does contribute to the overall birding experience of the IBA

		

		Regional direction to disclose effects to important overwintering bird habitats



		Priority Vulnerable Species

		see com-ments

		9

		None

		Biologist’s Report on the Affected Environment

		see below

		see below

		see below

		Most of the PVS species are covered elsewhere in one of the other reports, so only 6 not covered elsewhere are in the Biologist’s Report



		

		

		

		

		

		Rosemont Talussnail,

		The proposed project will have a significant impact on populations and habitat in the area of the mine footprint

		

		This species is considered valid by ITIS, but the distribution is not well known, so the assumption is that it is limited to the Rosemont area.



		

		

		

		

		

		Sonoran Talussnail

		The proposed project will negatively affect populations and habitats in the area of the mine footprint

		

		



		

		

		

		

		

		Rest of the species

		Populations and habitat will be negatively affected

		

		



		Management Indicator Species

		33 + 1 group

		6 + 1 group

		National Forest Management Act

		Management Indicator Species Report

		To be determined

		To be determined

		To be determined

		



		Wildlife Species of Concern in Arizona

		TBD

		TBD

		None

		Biologist’s Report on the Affected Environment

		To be determined

		To be determined

		To be determined

		AGFD is working on a new list, called the Species of Greatest Conservation Need, but it is only draft and in review



		Game Species

		not readily deter-mined

		4

		None

		Biologist’s Report on the Affected Environment

		Bobcat, Collared Peccary, Mountain Lion, Mule Deer

		The proposed project will convert available habitat into unusable or suboptimal habitat for these species

		

		










DRAFT Process Paper 


 


Some guiding principles for making effects determinations for the proposed Rosemont copper mine 


 


Larry Jones, 8 July 2010 


 


The DEIS may be completed before any of the supporting biological documents (Biologist’s Report on 


the affected environment, Biological Assessment, Biological Evaluation, Migratory Bird report, and 


Management Indicator Species report) are completed (approved), although there are various drafts of 


these reports being worked on or reviewed. I was told we do not need to have specialist’s reports done 


prior to having a DEIS, but it was expected that effects will be discussed in the DEIS, and these are based 


on analysis (which is what the specialist reports provide). So, in order to try and accommodate the DEIS 


schedule without completed biology documents, I am developing an effects determination table to be 


used for the DEIS section on Biological Resources in Chapter 3.  In a table in the DEIS, each species or 


species group will have a DRAFT EFFECTS DETERMINATION OR DISCLOSURE. The effort to come up with 


determinations and disclosure language led to my developing principles and criteria to weigh, in order to 


make effects determinations specifically for Rosemont, especially for Forest Service and BLM sensitive 


species.  There is already pretty good guidance on effects determinations for threatened, endangered, 


candidate, and proposed species, and the principles in this document align with those for federally listed 


under the Endangered Species Act. 


 


1.  Magnitude of the project and degree of change in affected environment.  The proposed Rosemont 


copper mine is one of the largest (if not the largest) land-altering projects the Coronado National Forest 


has ever had.  It covers about 4,500 acres, which is similar in size to some fuel reduction and forest 


restoration projects, but it differs because all of the land will be forever changed. The change will result 


in habitat loss or habitat type conversion and topographic alteration. For rare plants and animals, this is 


much more intrusive than a kiosk, restroom, grazing allotment, or prescribed burn. 


 


2.  Assumed presence.  In lieu of recent surveys to target threatened, endangered, or sensitive species, 


if habitat is present and it is within the known range of the species (or elsewhere in the Santa Rita 


Mountains), it is assumed the species is present.  Anamax surveys are almost 35 years old, and the 


surveys were fairly generic—not targeting Forest Service and BLM sensitive species (which is why 


Hexalectris colemanii was not detected in the Anamax surveys). The Coronado NF chose not to do 


sensitive species surveys, so lack of targeted surveys should not support a lesser call (no effect over may 


affect, not likely to adversely affect determination).  We should err on the side of conservation for rare 


species. 


 


3.  Dealing with uncertainties.  If we cannot reliably predict an outcome, and there is not a convincing 


argument for a particular outcome, we should err on the side of conservation.  For example, we do not 


really know what the effects of light pollution will be on some species, what will happen to ground 


water in Cienega Creek, what exactly the trajectory of surface water will be during heavy floods, which 


heavy minerals will be released, and so on.  This is why species in Cienega Creek are of conservation 


concern and why we cannot predict the effects of light, dust, water, edge, etc will be on Hexalectris 


colemanii in the area. 


 


4.  History of federal listing for ESA status. For species that are federally sensitive, we would be more 


likely to have a negative effect determination on species found in the area if the FWS has already 


acknowledged evidence that may suggest the species may be warranted for future listing (e.g., one of 







the 67 species receiving a 12-month finding, former Category 1 and 2 Species, recommendation from 


taxa experts to the FWS for their status reviews, etc.). 


 


5.  Distribution and populations; NatureServe rankings.  Sensitive species that are relatively well-


distributed and have relatively large populations are expected to show a trend toward listing or have 


population viability concerns, whereas species that have small populations and few known localities are 


more likely to show a trend toward listing or population viability concerns.  It is difficult to say where 


this threshold occurs, but NatureServe’s ranking system helps take the guesswork out.  If NatureServe 


ranks the species as G1-G2 (G1, G2, G1G2, G1G3), then this would suggest a negative impact statement 


is in order.  State and National rankings should be considered, but don’t hold the same weight as global 


rankings. NatureServe rankings need to be current. 


 


6.  Comparison with federally listed threatened and endangered species.  A good way to think about 


whether a sensitive species is likely to show a trend toward listing is by comparing it to other federally 


listed threatened and endangered species in SE AZ.  For example, comparing NatureServe rankings 


should help validate effects determinations. 


 







From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Matrix/ Issue Overlap Table
Date: 09/04/2009 04:49 PM
Attachments: Issue_Resource Matrix.docx

In case you need the matrix. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 09/04/2009 04:48 PM ----- 
Melinda D Roth/R3/USDAFS

08/25/2009 03:37 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc

Subject Issue Overlap Table

Use this one.  It's formatted to fit 8 1/2 X 11 paper... 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)
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Issues Resource Matrix Demonstrating the Interrelation of Impacts Upon Each Resource





		Issue to drive alternatives

		Air Quality

		Heritage Resources

		Night Skies

		Noise & Vibration

		Recreation

		Riparian

		Plants & Animals

		Trans-portation

		Water

		Visual

		Reclamation Plan

		Soils



		1. Air

		

		

		

		

		

		

		

		

		

		

		

		



		2. Heritage Resources

		

		

		

		

		

		

		

		

		

		

		

		



		3. Night Skies

		

		

		

		

		

		

		

		

		

		

		

		



		4. Noise & Vibration

		

		

		

		

		

		

		

		

		

		

		

		



		5. Recreation

		

		

		

		

		

		

		

		

		

		

		

		



		6. Riparian Habitat

		

		

		

		

		

		

		

		

		

		

		

		



		7. Plants & Animals

		

		

		

		

		

		

		

		

		

		

		

		



		8. Transportation

		

		

		

		

		

		

		

		

		

		

		

		



		9. Water

		

		

		

		

		

		

		

		

		

		

		

		



		10. Visual

		

		

		

		

		

		

		

		

		

		

		

		



		11. Reclam.  Plan

		

		

		

		

		

		

		

		

		

		

		

		



		12. Soils

		

		

		

		

		

		

		

		

		

		

		

		









From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: May 17 reclamation meeting agenda and location
Date: 05/12/2010 04:40 PM
Attachments: MAP TO TIFC.docx

20100510_ortman_everson-arnold_may17-techtranmeetagenda_memo.pdf

I've heard that some of you that are planning to attend this meeting have not yet received the agenda.
 Here it is.  Note that though the agenda shows the meeting ending at 4:00, we will probably continue
the meeting until 5:00, for informal discussion. 

Thanks! 

Bev 

  

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
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mailto:wgillespie@fs.fed.us

Tucson Interagency Fire Center

2646 E. Commerce Center Place

Tucson, AZ  85706



 (
HOTELS
) (
Rentals @ TIA
) (
TUCSON FIRE CENTER
)   

                                          Driving Directions

From the North – Take I-10 E to Kino Parkway exit.  There will also be signs to the airport.  After taking exit you will want to turn left (South) on to Benson Highway.  Follow road and it turns into Tucson Blvd.  Continue to travel South to Drexel Rd.  Just past Drexel will be a left hand turn.  There is a sign for “Intuit”.  Turn and follow the road and the center will be on the right.



From the East – Take I-10 W to Valencia Rd.  Travel West to Tucson Blvd and turn right (North).  Travel past Bilby road and take the next right – just before the stoplight at Drexel road.  There will be a sign for “Intuit”.  The fire center will be on the right side of the road.  

If you have questions, contact dispatch at 520-202-2710 or Cheryl Dickson 520-202-2704
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DALE ORTMAN PE     Office: (520) 896-2404  
Consulting Engineer      Mobile: (520) 449-7307 
PO Box 1233       E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To:  Bev Everson (CNF); Kathy Arnold (Rosemont) 


Copy to: 
Jonathan Rigg, Tom Furgason, Melissa Reichard, Marcie Bidwell (SWCA), 
Mindee Roth (CNF) 


From: Dale Ortman PE 
Date:  10 May 2010   


Subject: 
17 May 2010 Reclamation Technology Transfer Meeting 
Final Purpose & Agenda 


 
Bev & Kathy, 
 
This memorandum presents the final agenda for the Reclamation Technology Transfer Meeting 
scheduled for May 17th.  Additions include the following: 


• Presentation on revegetation case histories at existing mining operations, and 
• Discussion of the potential to create a “landform” mitigation for an alternative. 


 
We will be finalizing the schedule and venue this week, but please reserve the full day for the 
meeting.  Also, I need both Rosemont and the CNF to provide me with the persons who are to be 
in attendance and those who will be presenting for their respective organizations.  Please provide 
the presenters no later than Wednesday May 12th. 



mailto:daleortmanpe@live.com
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PURPOSE 
 
Provide the CNF with All Information Needed to Meet NEPA and USFS Requirements for 
a Reclamation Plan 
 
 
AGENDA 
 


1. Introduction – PRESENTED BY SWCA 
a. Attendee sign-in 
b. Safety orientation 
c. Purpose of meeting 
d. Agenda 


 
2. Define USFS Reclamation Plan Requirements in Regulation and Policy – PRESENTED 


BY CNF 
a. Post-Mine Land Use 
b. Facility specific reclamation design 
c. Bonding 
d. Reclamation Success Criteria and Bond Release 


 
3. Present Current Rosemont Reclamation Plan – PRESENTED BY ROSEMONT 


a. Summarize Reclamation Plan documents submitted to CNF 
i. Itemize documents necessary to current Reclamation Plan 
ii. Itemize obsolete documents, if any 


b. Summarize the Reclamation Plan and what documentation defines each part of the 
plan 


i. Post-Mine Land Use 
ii. Concurrent and post-mine reclamation activities 
iii. Facility-specific reclamation design and activities 
iv. Reclamation success criteria 


 
4. Revegetation Case Histories – PRESENTED BY ROSEMONT 
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5. Open Discussion of how existing Reclamation Plan documents meet or do not meet the 


CNF requirements – FACILITATED BY SWCA 
a. Post-Mine Land Use 
b. Resource areas affected by Reclamation Plan 
c. Reclamation Plan relationship to Significant Issues 
d. Facility-specific reclamation plans 


i. Design to meet Post-Mine Land Use 
ii. Specific activities & materials needed 
iii.  Quantities 
iv. Success criteria 


e. Other reclamation related information necessary to evaluate potential impact to 
Resource Areas for Significant Issues 


 
6. Open Discussion of potential for a “landform” mitigation – FACILITATED BY SWCA 


 
7. Determine Action Items - FACILITATED BY SWCA 


a. Spreadsheet of specific action items needed to finalize the Reclamation Plan 
i. Itemize all information needed from Rosemont 
ii. Itemize all actions by CNF 
iii. Itemize all actions by SWCA 


b. Schedule all Action Items 
c. Review all Action Items & Schedule 


 
8. Adjourn Session 


 







From: Melissa Reichard
To: Beverley A Everson; Dale Ortman PE; Jonathan Rigg; Marcie Bidwell; Melinda D Roth; Kathy Arnold
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; rlaford@fs.fed.us; rlefevre@fs.fed.us;
seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; Tom Furgason; Walter
Keyes; wgillespie@fs.fed.us

Subject: May 17 reclamation meeting lunch arrangements-PLEASE RESPOND
Date: 05/13/2010 12:14 PM
Importance: High
Attachments: ViewMenu.pdf

All-
 
Because we will be working through lunch,  you always have the option to bring your own. I want
to provide an option that abides by the Forest Service ethics requirements. I am ordering lunch in
from the Intuit café next door to the Fire Center. So, I have attached the lunch menu available.
 
If you have specific needs or requests, please give me an order. If you do not have specific needs
but intend on eating the lunch that I arrange, please respond with your name so I can get a head
count. Unless I get specific requests, I will be getting a large tray of sandwich fixins, chips & drinks.
There will be a contribution jar for people to pitch in towards the lunch. Individual meals are $8,
and a share of the make-it-yourself lunch is $5.
 
Please let me know your decision ASAP!
Thanks!
 

Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell
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Select a Menu Category  Lunch


THE EXECUTIVE ON THE GO 
All Executive lunches are accompanied by choice of market salad, or chips, fresh baked cookie, beverage, 
condiments, napkins and utensils.


“Hail Caesar” Chicken 
A plump, Grilled Boneless Chicken Breast, Parmesan Cheese, Romaine, Tomato and Caesar Dressing 
served on Kaiser Roll.


$7.95


Tuna Salad 
Albacore Tuna blended with Light Mayonnaise on a French Baguette.


$7.95


Smoked Turkey 
Tender Breast of Smoked Turkey,, Aged Swiss on a Fresh Croissant.


$7.95


The Italian Classic 
Genoa Salami, Prosciutto Ham, Pepperoni, and Provolone Cheese on Chibatta Roll.


$7.95


Roasted Vegetable Wrap 
Lightly Roasted Red Pepper, Green Pepper, Onions, Squash, Eggplant, and Zucchini with Italian 
Dressing in a Spinach Wrap.


$7.95


Build Your Own Deli 
Sliced assorted deli meats, Domestic Cheeses, Tomato and Lettuce, Composed Salad, Cookies, 
Assorted Beverage, and Whole Fruit


$125.00


FRESH SALADS 
All salads are accompanied with fresh baked cookie, beverage, napkins and utensils.


Chef Salad 
Crisp Lettuce covered with Julienned Ham, Turkey, Swiss, Cheddar, Tomatoes, Black Olives, Egg 
Slices, Croutons and Dressing.


$7.95


Chinese Chicken Salad 
A Taste of the Orient! Crisp Iceberg Lettuce and Chinese Cabbage Blended together with Marinated 
Chicken Breast, Bell Pepper, Shredded Carrots, Bean Sprouts and Mandarin Oranges bathed in a 
Sesame Oriental Dressing.


$7.95


Fresh Fruit & Cottage Cheese 
Seasonal sliced Fresh Fruits and Lowfat Cottage Cheese served on a Bed of Lettuce.


$7.95


Chicken Caesar Salad 
Romaine Hearts sprinkled with Parmesan Cheese, Marinated Chicken Breast, Seasoned Croutons and 
Caesar Dressing.


$7.95


Caesar Salad 
Romaine hearts sprinkled with Parmesan cheese, Seasoned Croutons and Caesar Dressing.


$7.95


BOXED LUNCH 
All box lunches are accompanied by choice of market salad or chips, fresh baked cookie, beverage, condiments, 
napkins and utensils.


The Box Lunch 
A choice of one traditional All-American sandwich: Smoked Turkey and Swiss, Ham and Cheddar or 
Roast Beef and Monterey Jack. Served on sliced white, wheat or light rye with lettuce and tomato.


$7.95


 
 Contact Us  Privacy  


Zipthru order management is powered by Area101, Inc. 
Copyright © 2001 - 2009, Area101, Inc. 
Need Technical Help? Email:customer_support@area101.com 
Privacy Statement


Click HERE to login! 


 


Guest User 
Ordering From The Menu 
Select a Menu Category to 
browse menu items within our 
catering menu. You must be 
logged in before you can place 
an order. 


CLICK HERE for More Help


Intuit 


  


No Current Event


Page 1 of 2ViewMenu


5/13/2010https://www.compasscatering.com/Intuit/Buyer/ViewMenu.aspx







From: Melinda D Roth
To: Larry Jones; Walter Keyes; Salek Shafiqullah; Debby Kriegel; Beverley A Everson; Robert Lefevre; Eli Curiel;

Arthur S Elek; Sarah L Davis; jrigg@swca.com; mreichard@swca.com; karnold@rosemontcopper.com
Subject: May 19th Rosemont meeting
Date: 05/14/2010 03:26 PM
Attachments: Alternatives Meeting Agenda.docx

Rosemont Copper DEIS Foundational Pieces.docx
MAP TO TIFC.docx
20100409Final Issues_FS-SWCA_040810_CE.docx

Draft Agenda, handout, and map to fire center...  
PLEASE NOTE: starting time is 9:00! We are having a working lunch (see
agenda for catered lunch option).  
Also, you may want to bring the complete "Issues" document.  It's attached here.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)
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Meeting Agenda

Clarification of Alternative Details

Forest Service/SWCA/ Rosemont Copper

May 19, 2010

Tucson Interagency Fire Center

9:00 to 4:00



9:00	Welcome and Introductions						

	

Agenda, logistics, lunch plans



Schedule demands, Foundational pieces, Meeting approach, Reclamation meeting recap



9:30	Meeting Purposes 



To identify any issues that must be addressed ASAP, especially regarding the new outline and any remaining data needs.



To clarify the details of alternatives and maps necessary to finalize Chapter 2 alternative descriptions.



To “kick off” preparation of the DEIS, recognizing the need for close and consistent collaboration and coordination between all parties.



9:45	Alternatives (roughly 45 minutes each):



	MPO



	Phased Tailings



	Barrel Only



	Scholefield



	No Action



10:30 	Break



12:00 	Working Lunch (Meat, cheese, fruit platter, beverages, $5.00 per person or bring your own)



1:30	Break



3:00	Wrap Up, Next Steps



Break and one-to-one specialist coordination time



4:00	Adjourn

	



THANK YOU FOR YOUR ATTENDANCE AND ATTENTION!

Please, get home safely!


Rosemont Copper DEIS Foundational Pieces



Schedule: DEIS available to the public 4th Quarter 2010 (to printer no later than November)



Alternatives

	MPO

	No Action 	

	Phased Tailings

	Barrel Only

	Scholefield



DEIS outline

     Chapter 2 Alternative Descriptions

	No Action

	Proposed Action and Action Alternatives  - Common Elements

		Overview of Mining Operations, Processing (oxide and sulfide ores) and Facility Needs

			Mine Life

Permits and Permitting Processes

	Assumptions from Permit Process

Pit

Water Supply and Control

Other Utilities and Support Facilities

Blasting and Drilling

Waste Rock and Tailings

Ore, Waste Rock and Tailings Transport 	

Solid, Hazardous and Sanitary Waste

Reclamation and Closure

Design Features, Resource Protection Plans and Mitigation

Monitoring 

Forest Plan Amendments 

	Proposed Action in Detail

		Specific Elements of the PMPO

			Mine Footprint

			Phasing of Activities

			Mitigation Specific to this Alternative

Additional Items Needed for Implementation

Monitoring

	Rationale, Effectiveness, Cost

Forest Plan Amendments

	Each Alternative in Detail

		Primary Issues Alternative Intended to Address (Why did we develop this alternative?)

Specific Elements of Each Alternative (same as for PMPO)




Issues and Units of Measure

Issue 1: Impact on Land Stability and Soil Productivity

Qualitative assessment of long-term stability of tailings and waste piles

Character of risks to stability through time, including expected results of reclamation

Area of disturbance leading to lost soil productivity (acres)

Qualitative assessment of the potential for revegetation, given the geochemical composition of tailings and waste rock piles

Sediment delivery to Davidson Canyon, Cienega Creek, or other streams and washes, compared with background sediment loading (tons)

Issue 2: Impact on Air Quality

Particulate emission estimates, compared with background and threshold (PM 2.5, PM 10)

GHG emission estimates, compared with background and threshold (GHG estimates in tons)

Qualitative assessment of the effectiveness of mitigation measures to protect air quality and meet CAA standards for Class I airsheds and elsewhere

Issue 3: Impact of Water Resources

Degree of change in water table level (feet), including annual average and range, compared with background and thresholds of concern 

Locations where water resources may be impacted above threshold of concern (geographic extent)

Water needed for operations from the Santa Cruz Valley, compared with background and threshold of concern

Ability to meet State of Arizona aquifer water quality standards 

Ability to demonstrate “Best Available Control Technology” (qualitative assessment of mitigation effectiveness) 

Qualitative assessment of impacts on beneficial uses of water

Stock watering tanks that will be unavailable (number)

Qualitative assessment of the effectiveness of mitigation measures to protect water quality and meet Clean Water Act standards

Issue 4: Impact on Springs, Seeps, and Riparian Habitats

Total riparian habitat disturbed, unique or uncommon riparian habitat disturbed, wildlife corridors disturbed (acres)

Total riparian habitat lost, unique or uncommon riparian habitat lost (acres)

Seeps and springs lost or degraded (number)

Qualitative assessment of ability of alternative to meet current legal and regulatory requirements for riparian areas

Issue 5: Impact on Plants and Animals

Short- and long-term change in vegetation communities (acres)

Area receiving reclamation measures (acres)

Qualitative assessment of ability of alternative to meet current ecological conservation policies and designations

Number of individual plants and/or acres of habitat lost, modified, or indirectly impacted, expressed as a proportion of the total range of each botanical species of concern

Qualitative assessment of how dust or particulate emissions impact plant species of conservation concern

Qualitative assessment of effectiveness of mitigation to reduce impacts on botanical species of conservation concern

Potential for alternative to jeopardize the viability of any species

Area that would no longer meet current Coronado National Forest Land and Resource Management Plan, as amended (Forest Plan) management direction for plants (Forest Service 1986) (acres)

Qualitative assessment of effectiveness of mitigation to reduce the potential for invasive species introduction, establishment, and/or spread

North-south wildlife migration corridors modified and/or lost (acres)

Qualitative assessment of the change in connections between wildlife habitats

Qualitative assessment of how increased volume of traffic could result in road kills of various animal species

Habitat lost expressed as a proportion of the total amount of habitat for each animal species of concern (acres/percent)

Qualitative assessment of effectiveness of mitigation in minimizing and/or avoiding impacts on habitat for animal species of concern

Potential for alternative to jeopardize the population viability of any species

Area that would no longer meet current Forest Plan management direction for wildlife habitat (acres)

Character of impact on animals from noise, vibration, and light

Effectiveness of mitigation to reduce impact on wildlife from disturbance 

Issue 6: Impact on Visual Resources

Area that would no longer meet current Forest Plan VQO designations (acres)

Qualitative assessment/degree of change in landscape character from Key Observation Points over time 

Percentage of State Route 83 that would no longer meet scenic byway criteria

Issue 7: Impact on Recreation

Area that would no longer meet current Forest Plan ROS designations (acres)

Area of national forest land that would no longer be available for recreational use (acres) 

Audio “footprint:” potential for noise to reach recreation areas (acres)

Qualitative assessment of impacts to solitude in wilderness and other backcountry areas

Hunting permits/opportunities modified or lost (quantity)

Length and number of trails/trailheads that would no longer be available to the public

Qualitative assessment of increased pressure on other areas

Qualitative assessment of effectiveness of mitigation to offset recreation losses

Issue 8: Impact on Public Safety

Change in type and pattern of traffic by road and vehicle type

Trip count per day for all hazardous materials

Qualitative assessment of transportation conflicts 

Qualitative assessment of public health risk from mine operations and facilities

Qualitative assessment of ability of alternative to meet air quality standards for human health

Issue 9: Impact on Dark Skies and Astronomy

Distribution of fractional increase in sky brightness from mine facility and vehicle lighting

Area that would not meet lighting code (acres)

Qualitative assessment of effectiveness of mitigation measures to reduce dust and impact night sky visibility 

Vibration detectable at telescope sites (inches/second peak particle velocity)

Qualitative assessment of how particulate emissions may damage sensitive astronomy equipment 

Issue 10: Impact on Heritage Resources

Total NRHP-eligible prehistoric and historic archaeological sites buried, destroyed, or damaged (quantity)

Potential TCPs lost or degraded (acres)

Potential for vibrations to damage historic sites 

Qualitative assessment on likelihood of impact to future finds 

Traditional resource collection areas impacted (number, acres)

Sacred springs impacted (number)

Ancestral sites where burials are likely to be damaged or covered by mining facilities (number)

Qualitative assessment of spiritual/emotional impact of desecration of land, springs, and burials

Issue 11: Socioeconomic Issues

Change in employment over time 

Change in property values over time

Change in tax base per year over time 

Change in demand and cost for road maintenance over time

Change in demand and cost for emergency services over time 

Qualitative assessment of change in tourism revenue over time

Economic outlook of mine operations (present net value)

Qualitative assessment of the ability of alternatives to meet rural landscape expectations as expressed by Forest Plan and federal, state, and local regulations and ordinances








Tucson Interagency Fire Center

2646 E. Commerce Center Place

Tucson, AZ  85706



 (
HOTELS
) (
Rentals @ TIA
) (
TUCSON FIRE CENTER
)   

                                          Driving Directions

From the North – Take I-10 E to Kino Parkway exit.  There will also be signs to the airport.  After taking exit you will want to turn left (South) on to Benson Highway.  Follow road and it turns into Tucson Blvd.  Continue to travel South to Drexel Rd.  Just past Drexel will be a left hand turn.  There is a sign for “Intuit”.  Turn and follow the road and the center will be on the right.



From the East – Take I-10 W to Valencia Rd.  Travel West to Tucson Blvd and turn right (North).  Travel past Bilby road and take the next right – just before the stoplight at Drexel road.  There will be a sign for “Intuit”.  The fire center will be on the right side of the road.  

If you have questions, contact dispatch at 520-202-2710 or Cheryl Dickson 520-202-2704
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Issues

Federal agencies are required to identify significant issues to be analyzed in depth in the Environmental Impact Statement (40 Code of Federal Regulations 1501.7). These issues and factors for alternative comparison are based on careful review of public input received during scoping, consultation with cooperating agencies, and internal review by Coronado National Forest and SWCA Environmental Consultants specialists. Significant issues drive the development of alternatives considered in detail, mitigation, and monitoring, as well as focusing the analysis of potential effects.

ISSUE 1: 	IMPACT ON LAND STABILITY AND SOIL PRODUCTIVITY	2

ISSUE 2: 	IMPACT ON AIR QUALITY	2

ISSUE 3: 	IMPACT ON WATER RESOURCES	2

ISSUE 4:	IMPACT ON SPRINGS, SEEPS, AND RIPARIAN HABITATS	3

ISSUE 5:	IMPACT ON PLANTS AND ANIMALS	4

ISSUE 6:	IMPACT ON VISUAL RESOURCES	5

ISSUE 7:	IMPACT ON RECREATION	6

ISSUE 8:	IMPACT ON PUBLIC SAFETY	6

ISSUE 9:	IMPACT ON DARK SKIES AND ASTRONOMY	6

ISSUE 10:	IMPACT ON HERITAGE RESOURCES	7

ISSUE 11:	SOCIOECONOMIC IMPACTS	8








ISSUE 1: 	IMPACT ON LAND STABILITY AND SOIL PRODUCTIVITY

Issue 1: Ground disturbance from clearing vegetation, grading, and stockpiling soils may accelerate erosion and reduce soil productivity. The tailings and waste rock piles may be unstable over time, and reclamation may not adequately result in a stable, revegetated landscape. Geochemical composition of tailings and waste rock piles may not support natural vegetation. Soils are non-renewable resources, and loss of the soil resource may result in an irretrievable loss of soil productivity. 

Issue 1 Factors for alternative comparison

Qualitative assessment of long-term stability of tailings and waste piles

Character of risks to stability through time, including expected results of reclamation

Area of disturbance leading to lost soil productivity (acres)

Qualitative assessment of the potential for revegetation, given the geochemical composition of tailings and waste rock piles

Sediment delivery to Davidson Canyon, Cienega Creek, or other streams and washes, compared with background sediment loading (tons)

ISSUE 2: 	IMPACT ON AIR QUALITY 

Issue 2: This issue relates to changes in air quality that may occur from the mining operation. Construction, mining, and reclamation activities at the mine and along transportation and utility corridors may increase dust, airborne chemicals, and vehicular emissions in the affected area. Air quality standards may be compromised. The Clean Air Act (CAA) and other laws, regulations, policies, and plans set thresholds for air quality, including Class I wilderness airsheds. The emission of greenhouse gases (GHGs) has been implicated in global climate change, and the policy of the federal government is to reduce these emissions when possible (Executive Order 13514). 

Issue 2 Factors for alternative comparison

Particulate emission estimates, compared with background and threshold (PM 2.5, PM 10)

GHG emission estimates, compared with background and threshold (GHG estimates in tons)

Qualitative assessment of the effectiveness of mitigation measures to protect air quality and meet CAA standards for Class I airsheds and elsewhere

ISSUE 3: 	IMPACT ON WATER RESOURCES

This group of issues relates to the effects of the mine construction, operation, and closure on quality and quantity of water for beneficial uses, wells, and stock watering. The loss of water availability to riparian and other plant and animal habitat is addressed in Issues 3 and 4. 

Issue 3A: The proposed open-pit mine may reduce groundwater availability to private and public wells in the vicinity of the Rosemont well fields. Household water availability may be reduced. 

Issue 3A Factors for alternative comparison

Degree of change in water table level (feet), including annual average and range, compared with background and thresholds of concern 

Locations where water resources may be impacted above threshold of concern (geographic extent)

Issue 3B: Water needed to run the mine facility might reduce groundwater availability in the Santa Cruz Valley. 

Issue 3B Factor for alternative comparison 

Water needed for operations from the Santa Cruz Valley, compared with background and threshold of concern

Issue 3C: Construction and operation of the mine pit, along with tailings, waste rock, and leach facilities, may result in a loss of groundwater quality. The mine pit may fill with water and create a lake that may have an unnatural concentration of chemicals. 

Issue 3C Factors for alternative comparison 

Ability to meet State of Arizona aquifer water quality standards 

Ability to demonstrate “Best Available Control Technology” (qualitative assessment of mitigation effectiveness) 

Issue 3D: Construction and operation of the pit, waste rock, and tailings facilities may result in changes in surface water discharge to Davidson Canyon and Cienega Creek. The availability of water for stock water tanks may be reduced. 

Issue 3D Factor for alternative comparison 

Qualitative assessment of impacts on beneficial uses of water

Stock watering tanks that will be unavailable (number)

Issue 3E: Construction and operation of tailings, waste rock, and leach facilities may result in sediment or other pollutants reaching surface water and degrading water quality, leading to a loss of beneficial uses. Sediment (see soil issue above) may enter streams, increase turbidity, and violate water quality standards. 

Issue 3E Factor for alternative comparison

Qualitative assessment of the effectiveness of mitigation measures to protect water quality and meet Clean Water Act standards

ISSUE 4:	IMPACT ON SPRINGS, SEEPS, AND RIPARIAN HABITATS

Issue 4: This issue relates to the potential impacts on riparian habitat resulting from the alteration of surface and subsurface hydrology from the pit and other operations. Potential impacts may include loss of riparian habitat and fragmentation of riparian habitat and corridors. 

Issue 4 Factors for alternative comparison

Total riparian habitat disturbed, unique or uncommon riparian habitat disturbed, wildlife corridors disturbed (acres)

Total riparian habitat lost, unique or uncommon riparian habitat lost (acres)

Seeps and springs lost or degraded (number)

Qualitative assessment of ability of alternative to meet current legal and regulatory requirements for riparian areas

ISSUE 5:	IMPACT ON PLANTS AND ANIMALS

This group of issues focuses on effects on plant and animal habitats other than riparian and the viability of populations of species of conservation concern. Many aspects of the mine operations have the potential to adversely affect individuals, populations, and habitat for plants and animals. Species of conservation concern (federally listed, U.S. Forest Service [Forest Service] and Bureau of Land Management [BLM] Sensitive, Management Indicator Species [MIS], and migratory birds) may be adversely affected. This issue includes the potential for impacts on wildlife from light, noise, vibration, traffic, and other disturbance from the proposed mining operations.   

Issue 5A: The pit, plant, tailings and waste piles, road and utility corridors, and other facilities may result in a permanent change to the vegetation, and reclamation may not restore natural conditions. 

Issue 5A Factors for alternative comparison

Short- and long-term change in vegetation communities (acres)

Area receiving reclamation measures (acres)

Qualitative assessment of ability of alternative to meet current ecological conservation policies and designations

Issue 5B: The mine itself and ancillary facilities may result in the loss of habitat, individuals, or populations of botanical species of conservation concern.

Issue 5B Factors for alternative comparison

Number of individual plants and/or acres of habitat lost, modified, or indirectly impacted, expressed as a proportion of the total range of each botanical species of concern

Qualitative assessment of how dust or particulate emissions impact plant species of conservation concern

Qualitative assessment of effectiveness of mitigation to reduce impacts on botanical species of conservation concern

Potential for alternative to jeopardize the viability of any species

Area that would no longer meet current Coronado National Forest Land and Resource Management Plan, as amended (Forest Plan) management direction for plants (Forest Service 1986) (acres)

Issue 5C: The mine operations may create conditions conducive to the introduction, establishment, and/or spread of non-native species that may out-compete native vegetation and degrade plant communities. Forest Service and other federal, state, and local laws, regulations, policies, and plans contain management direction for invasive plants. 

Issue 5C Factor for alternative comparison

Qualitative assessment of effectiveness of mitigation to reduce the potential for invasive species introduction, establishment, and/or spread

Issue 5D: The mine operations may modify and/or fragment the north-south wildlife migration corridor and/or reduce connectivity between habitats. The transportation system and increased traffic could result in more wildlife road kills. 

Issue 5D Factors for alternative comparison

North-south wildlife migration corridors modified and/or lost (acres)

Qualitative assessment of the change in connections between wildlife habitats

Qualitative assessment of how increased volume of traffic could result in road kills of various animal species

Issue 5E: The mine operations may impact habitat for animal species of concern. Species of concern include those afforded protection under the Endangered Species Act and candidates to be listed, Forest Service and BLM Sensitive species, MIS, Arizona Game and Fish Department’s Wildlife of Special Concern in Arizona, and Sonoran Desert Conservation Plan Priority Vulnerable Species. The Forest Service is required to maintain population viability of animal species and avoid or minimize adverse impacts on species of concern. The alternatives were developed to reduce impacts on habitats for animal species of concern. 

Issue 5E Factors for alternative comparison

Habitat lost expressed as a proportion of the total amount of habitat for each animal species of concern (acres/percent)

Qualitative assessment of effectiveness of mitigation in minimizing and/or avoiding impacts on habitat for animal species of concern

Potential for alternative to jeopardize the population viability of any species

Area that would no longer meet current Forest Plan management direction for wildlife habitat (acres)

Issue 5F: Mine operations, including drilling and blasting, may result in noise and vibrations that impact animal behavior and result in negative impacts on wildlife. Nocturnal and other animals may be adversely affected by the lit-up night skies. 

Issue 5F Factors for alternative comparison

Character of impact on animals from noise, vibration, and light

Effectiveness of mitigation to reduce impact on wildlife from disturbance 

ISSUE 6:	IMPACT ON VISUAL RESOURCES

Issue 6: This issue focuses on the visual impacts that result from the mining pit, placement of tailings and waste rock piles, and development and use of other facilities. The proposed mine tailings and waste rock piles would create significant changes to the landscape within the mine footprint. The piles may block valued mountain views. The processing plant and transportation and utility corridors may also affect visual resources in the area. The character of Scenic Highway 83 may change. The ability for the area to meet assigned visual quality objectives (VQOs) in the Forest Plan may be reduced. Regardless of mitigation measures or reclamation required, the scenic quality of the landscape may be permanently degraded. 

Issue 6 Factors for alternative comparison

Area that would no longer meet current Forest Plan VQO designations (acres)

Qualitative assessment/degree of change in landscape character from Key Observation Points over time 

Percentage of State Route 83 that would no longer meet scenic byway criteria

ISSUE 7:	IMPACT ON RECREATION

Issue 7: This issue focuses on the effects of the mining operation on recreational opportunities on National Forest System lands, including loss of access, loss of or reduction in solitude, remoteness, rural setting, and quiet. The mine operation may lead to permanent changes to recreation settings (Recreation Opportunity Spectrum [ROS]) and/or the type of recreation available and may result in increased pressure on public and private lands in other places to compensate for lost opportunities. 

Issue 7 Factors for alternative comparison

Area that would no longer meet current Forest Plan ROS designations (acres)

Area of national forest land that would no longer be available for recreational use (acres) 

Audio “footprint:” potential for noise to reach recreation areas (acres)

Qualitative assessment of impacts to solitude in wilderness and other backcountry areas

Hunting permits/opportunities modified or lost (quantity)

Length and number of trails/trailheads that would no longer be available to the public

Qualitative assessment of increased pressure on other areas

Qualitative assessment of effectiveness of mitigation to offset recreation losses

ISSUE 8:	IMPACT ON PUBLIC SAFETY

Issue 8: This issue focuses on the impact of increased traffic from the mine site on construction, operation, and maintenance of new and reconstructed roadways and the potential for increased volume of traffic. Oversized vehicles and the transport of personnel, equipment, supplies, and materials related to the mining operation have the potential to increase traffic and reduce public safety. Hazardous materials would be transported, which may increase the risk of a spill or other public safety impact. Another aspect of this issue is human health risks to national forest visitors if they accidentally come near the mine operations, tailings, or waste rock piles. Air quality impacts as a result of the operation may be harmful to public health. 

Issue 8 Factors for alternative comparison

Change in type and pattern of traffic by road and vehicle type

Trip count per day for all hazardous materials

Qualitative assessment of transportation conflicts 

Qualitative assessment of public health risk from mine operations and facilities

Qualitative assessment of ability of alternative to meet air quality standards for human health

ISSUE 9:	IMPACT ON DARK SKIES AND ASTRONOMY

Issue 9: This issue relates to the potential for the mining operation and facilities to reduce night sky visibility. Increased light, air particulates, and gases from mine-related facilities, equipment, vehicles, and processes may diminish dark skies. The increased sky glow could reduce visibility of stars, planets, satellites, and other celestial objects. Area residents, recreationists, research and amateur astronomers, and stargazers value the current dark skies in the area. Key observation points and the Smithsonian’s Fred Lawrence Whipple Astrophysical Observatory may be adversely affected. This issue also relates to the impact of particulate emissions and vibration from blasting and drilling on sensitive astronomy equipment. 

Pima County has a night sky lighting code. The Mine Plan of Operations is exempt from this code, and some aspects of the operation may not be able to conform to the code (because of worker safety concerns). 

Issue 9 Factors for alternative comparison

Distribution of fractional increase in sky brightness from mine facility and vehicle lighting

Area that would not meet lighting code (acres)

Qualitative assessment of effectiveness of mitigation measures to reduce dust and impact night sky visibility 

Vibration detectable at telescope sites (inches/second peak particle velocity)

Qualitative assessment of how particulate emissions may damage sensitive astronomy equipment 

ISSUE 10:	IMPACT ON HERITAGE RESOURCES

This group of issues focuses on the adverse effects of the proposed mining operations on heritage resources, including 1) traditional homelands for Native American groups, 2) ancestral habitation sites and human burials, 3) archaeological resources, 4) sites eligible for the National Register of Historic Places (NRHP), 5) traditional resource collection areas, and 6) cultural practice opportunities. 

Issue 10A: The proposed mine operations may bury, remove, or damage archaeological and historic sites. There may be a loss of or reduction in future archaeological research potential if heritage resource sites are buried under permanent facilities such as roads and utility corridors  and waste rock and tailings piles. Traditional Cultural Properties (TCPs) (buildings, districts, or landscapes with historic and ongoing significance) may be lost or degraded. Vibrations from blasting and drilling may damage historical sites. 

Issue 10A Factors for alternative comparison

Total NRHP-eligible prehistoric and historic archaeological sites buried, destroyed, or damaged (quantity)

Potential TCPs lost or degraded (acres)

Potential for vibrations to damage historic sites 

Qualitative assessment on likelihood of impact to future finds 

Issue 10B: The mine footprint may impact Native American traditional use and perception of the land. Traditional resource collection areas may be lost or degraded. Springs that are considered sacred may be lost or degraded. Human burials may be desecrated. The spiritual context of the landscape may be permanently changed. Disruption of the physical world may be perceived to cause spiritual harm to the earth and the people here. The American Indian Religious Freedom Act (Public Law 95-341) recognizes that the religious practices of American Indians are an integral part of their cultures, tradition, and heritage, such practices forming the basis of Indian identity and value systems. The most relevant direction is Executive Order 13007, Indian Sacred Sites, which directs federal land management agencies, to the extent permitted by law and not clearly inconsistent with essential agency functions, to accommodate access to and use of Indian sacred sites and to avoid affecting the physical integrity of such sites wherever possible (Forest Service Manual 1563.01e5). 

Issue 10B Factors for alternative comparison

Traditional resource collection areas impacted (number, acres)

Sacred springs impacted (number)

Ancestral sites where burials are likely to be damaged or covered by mining facilities (number)

Qualitative assessment of spiritual/emotional impact of desecration of land, springs, and burials

ISSUE 11:	SOCIOECONOMIC IMPACTS

This issue relates to the socioeconomic impacts of the proposed mining operations. The mine operations may have negative and positive socioeconomic impacts, which may change over time. The socioeconomic stability of the area may be adversely affected. Residents, business owners, and visitors’ expectations of national forests and the historic rural landscape may not be met. 

Issue 11A: The mine facilities and operation may result in changes over time to local employment, property values, tax base, tourism revenue, and demand and cost for road maintenance and emergency services. There may be costs to the alternative design features and mitigation measures that influence the net value of the mine operations and thus its economic profile. 

Issue 11A Factors for alternative comparison

Change in employment over time 

Change in property values over time

Change in tax base per year over time 

Change in demand and cost for road maintenance over time

Change in demand and cost for emergency services over time 

Qualitative assessment of change in tourism revenue over time

Economic outlook of mine operations (present net value)

Issue 11B: The mine operation may not conform to the quality of life expectations as expressed by the Forest Plan and federal, state, and local regulations and ordinances. Concerns have been expressed about modification of rural historic landscapes important to local residents.

Issue 11B Factor for alternative comparison

Qualitative assessment of the ability of alternatives to meet rural landscape expectations as expressed by Forest Plan and federal, state, and local regulations and ordinances
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9:00	Welcome and Introductions						

	

Agenda, logistics, lunch plans



Schedule demands, Foundational pieces, Meeting approach, Reclamation meeting recap



9:30	Meeting Purposes 



To identify any issues that must be addressed ASAP, especially regarding the new outline and any remaining data needs.



To clarify the details of alternatives and maps necessary to finalize Chapter 2 alternative descriptions.



To “kick off” preparation of the DEIS, recognizing the need for close and consistent collaboration and coordination between all parties.
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	Barrel Only
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	No Action
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Schedule: DEIS available to the public 4th Quarter 2010 (to printer no later than November)
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	Barrel Only
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	No Action
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		Primary Issues Alternative Intended to Address (Why did we develop this alternative?)

Specific Elements of Each Alternative (same as for PMPO)




Issues and Units of Measure

Issue 1: Impact on Land Stability and Soil Productivity

Qualitative assessment of long-term stability of tailings and waste piles

Character of risks to stability through time, including expected results of reclamation

Area of disturbance leading to lost soil productivity (acres)

Qualitative assessment of the potential for revegetation, given the geochemical composition of tailings and waste rock piles

Sediment delivery to Davidson Canyon, Cienega Creek, or other streams and washes, compared with background sediment loading (tons)

Issue 2: Impact on Air Quality

Particulate emission estimates, compared with background and threshold (PM 2.5, PM 10)

GHG emission estimates, compared with background and threshold (GHG estimates in tons)

Qualitative assessment of the effectiveness of mitigation measures to protect air quality and meet CAA standards for Class I airsheds and elsewhere

Issue 3: Impact of Water Resources

Degree of change in water table level (feet), including annual average and range, compared with background and thresholds of concern 

Locations where water resources may be impacted above threshold of concern (geographic extent)

Water needed for operations from the Santa Cruz Valley, compared with background and threshold of concern

Ability to meet State of Arizona aquifer water quality standards 

Ability to demonstrate “Best Available Control Technology” (qualitative assessment of mitigation effectiveness) 

Qualitative assessment of impacts on beneficial uses of water

Stock watering tanks that will be unavailable (number)

Qualitative assessment of the effectiveness of mitigation measures to protect water quality and meet Clean Water Act standards

Issue 4: Impact on Springs, Seeps, and Riparian Habitats

Total riparian habitat disturbed, unique or uncommon riparian habitat disturbed, wildlife corridors disturbed (acres)

Total riparian habitat lost, unique or uncommon riparian habitat lost (acres)

Seeps and springs lost or degraded (number)

Qualitative assessment of ability of alternative to meet current legal and regulatory requirements for riparian areas

Issue 5: Impact on Plants and Animals

Short- and long-term change in vegetation communities (acres)

Area receiving reclamation measures (acres)

Qualitative assessment of ability of alternative to meet current ecological conservation policies and designations

Number of individual plants and/or acres of habitat lost, modified, or indirectly impacted, expressed as a proportion of the total range of each botanical species of concern

Qualitative assessment of how dust or particulate emissions impact plant species of conservation concern

Qualitative assessment of effectiveness of mitigation to reduce impacts on botanical species of conservation concern

Potential for alternative to jeopardize the viability of any species

Area that would no longer meet current Coronado National Forest Land and Resource Management Plan, as amended (Forest Plan) management direction for plants (Forest Service 1986) (acres)

Qualitative assessment of effectiveness of mitigation to reduce the potential for invasive species introduction, establishment, and/or spread

North-south wildlife migration corridors modified and/or lost (acres)

Qualitative assessment of the change in connections between wildlife habitats

Qualitative assessment of how increased volume of traffic could result in road kills of various animal species

Habitat lost expressed as a proportion of the total amount of habitat for each animal species of concern (acres/percent)

Qualitative assessment of effectiveness of mitigation in minimizing and/or avoiding impacts on habitat for animal species of concern

Potential for alternative to jeopardize the population viability of any species

Area that would no longer meet current Forest Plan management direction for wildlife habitat (acres)

Character of impact on animals from noise, vibration, and light

Effectiveness of mitigation to reduce impact on wildlife from disturbance 

Issue 6: Impact on Visual Resources

Area that would no longer meet current Forest Plan VQO designations (acres)

Qualitative assessment/degree of change in landscape character from Key Observation Points over time 

Percentage of State Route 83 that would no longer meet scenic byway criteria

Issue 7: Impact on Recreation

Area that would no longer meet current Forest Plan ROS designations (acres)

Area of national forest land that would no longer be available for recreational use (acres) 

Audio “footprint:” potential for noise to reach recreation areas (acres)

Qualitative assessment of impacts to solitude in wilderness and other backcountry areas

Hunting permits/opportunities modified or lost (quantity)

Length and number of trails/trailheads that would no longer be available to the public

Qualitative assessment of increased pressure on other areas

Qualitative assessment of effectiveness of mitigation to offset recreation losses

Issue 8: Impact on Public Safety

Change in type and pattern of traffic by road and vehicle type

Trip count per day for all hazardous materials

Qualitative assessment of transportation conflicts 

Qualitative assessment of public health risk from mine operations and facilities

Qualitative assessment of ability of alternative to meet air quality standards for human health

Issue 9: Impact on Dark Skies and Astronomy

Distribution of fractional increase in sky brightness from mine facility and vehicle lighting

Area that would not meet lighting code (acres)

Qualitative assessment of effectiveness of mitigation measures to reduce dust and impact night sky visibility 

Vibration detectable at telescope sites (inches/second peak particle velocity)

Qualitative assessment of how particulate emissions may damage sensitive astronomy equipment 

Issue 10: Impact on Heritage Resources

Total NRHP-eligible prehistoric and historic archaeological sites buried, destroyed, or damaged (quantity)

Potential TCPs lost or degraded (acres)

Potential for vibrations to damage historic sites 

Qualitative assessment on likelihood of impact to future finds 

Traditional resource collection areas impacted (number, acres)

Sacred springs impacted (number)

Ancestral sites where burials are likely to be damaged or covered by mining facilities (number)

Qualitative assessment of spiritual/emotional impact of desecration of land, springs, and burials

Issue 11: Socioeconomic Issues

Change in employment over time 

Change in property values over time

Change in tax base per year over time 

Change in demand and cost for road maintenance over time

Change in demand and cost for emergency services over time 

Qualitative assessment of change in tourism revenue over time

Economic outlook of mine operations (present net value)

Qualitative assessment of the ability of alternatives to meet rural landscape expectations as expressed by Forest Plan and federal, state, and local regulations and ordinances








Tucson Interagency Fire Center

2646 E. Commerce Center Place

Tucson, AZ  85706
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                                          Driving Directions

From the North – Take I-10 E to Kino Parkway exit.  There will also be signs to the airport.  After taking exit you will want to turn left (South) on to Benson Highway.  Follow road and it turns into Tucson Blvd.  Continue to travel South to Drexel Rd.  Just past Drexel will be a left hand turn.  There is a sign for “Intuit”.  Turn and follow the road and the center will be on the right.



From the East – Take I-10 W to Valencia Rd.  Travel West to Tucson Blvd and turn right (North).  Travel past Bilby road and take the next right – just before the stoplight at Drexel road.  There will be a sign for “Intuit”.  The fire center will be on the right side of the road.  

If you have questions, contact dispatch at 520-202-2710 or Cheryl Dickson 520-202-2704
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Issues

Federal agencies are required to identify significant issues to be analyzed in depth in the Environmental Impact Statement (40 Code of Federal Regulations 1501.7). These issues and factors for alternative comparison are based on careful review of public input received during scoping, consultation with cooperating agencies, and internal review by Coronado National Forest and SWCA Environmental Consultants specialists. Significant issues drive the development of alternatives considered in detail, mitigation, and monitoring, as well as focusing the analysis of potential effects.

ISSUE 1: 	IMPACT ON LAND STABILITY AND SOIL PRODUCTIVITY	2

ISSUE 2: 	IMPACT ON AIR QUALITY	2

ISSUE 3: 	IMPACT ON WATER RESOURCES	2

ISSUE 4:	IMPACT ON SPRINGS, SEEPS, AND RIPARIAN HABITATS	3

ISSUE 5:	IMPACT ON PLANTS AND ANIMALS	4

ISSUE 6:	IMPACT ON VISUAL RESOURCES	5

ISSUE 7:	IMPACT ON RECREATION	6

ISSUE 8:	IMPACT ON PUBLIC SAFETY	6

ISSUE 9:	IMPACT ON DARK SKIES AND ASTRONOMY	6

ISSUE 10:	IMPACT ON HERITAGE RESOURCES	7

ISSUE 11:	SOCIOECONOMIC IMPACTS	8








ISSUE 1: 	IMPACT ON LAND STABILITY AND SOIL PRODUCTIVITY

Issue 1: Ground disturbance from clearing vegetation, grading, and stockpiling soils may accelerate erosion and reduce soil productivity. The tailings and waste rock piles may be unstable over time, and reclamation may not adequately result in a stable, revegetated landscape. Geochemical composition of tailings and waste rock piles may not support natural vegetation. Soils are non-renewable resources, and loss of the soil resource may result in an irretrievable loss of soil productivity. 

Issue 1 Factors for alternative comparison

Qualitative assessment of long-term stability of tailings and waste piles

Character of risks to stability through time, including expected results of reclamation

Area of disturbance leading to lost soil productivity (acres)

Qualitative assessment of the potential for revegetation, given the geochemical composition of tailings and waste rock piles

Sediment delivery to Davidson Canyon, Cienega Creek, or other streams and washes, compared with background sediment loading (tons)

ISSUE 2: 	IMPACT ON AIR QUALITY 

Issue 2: This issue relates to changes in air quality that may occur from the mining operation. Construction, mining, and reclamation activities at the mine and along transportation and utility corridors may increase dust, airborne chemicals, and vehicular emissions in the affected area. Air quality standards may be compromised. The Clean Air Act (CAA) and other laws, regulations, policies, and plans set thresholds for air quality, including Class I wilderness airsheds. The emission of greenhouse gases (GHGs) has been implicated in global climate change, and the policy of the federal government is to reduce these emissions when possible (Executive Order 13514). 

Issue 2 Factors for alternative comparison

Particulate emission estimates, compared with background and threshold (PM 2.5, PM 10)

GHG emission estimates, compared with background and threshold (GHG estimates in tons)

Qualitative assessment of the effectiveness of mitigation measures to protect air quality and meet CAA standards for Class I airsheds and elsewhere

ISSUE 3: 	IMPACT ON WATER RESOURCES

This group of issues relates to the effects of the mine construction, operation, and closure on quality and quantity of water for beneficial uses, wells, and stock watering. The loss of water availability to riparian and other plant and animal habitat is addressed in Issues 3 and 4. 

Issue 3A: The proposed open-pit mine may reduce groundwater availability to private and public wells in the vicinity of the Rosemont well fields. Household water availability may be reduced. 

Issue 3A Factors for alternative comparison

Degree of change in water table level (feet), including annual average and range, compared with background and thresholds of concern 

Locations where water resources may be impacted above threshold of concern (geographic extent)

Issue 3B: Water needed to run the mine facility might reduce groundwater availability in the Santa Cruz Valley. 

Issue 3B Factor for alternative comparison 

Water needed for operations from the Santa Cruz Valley, compared with background and threshold of concern

Issue 3C: Construction and operation of the mine pit, along with tailings, waste rock, and leach facilities, may result in a loss of groundwater quality. The mine pit may fill with water and create a lake that may have an unnatural concentration of chemicals. 

Issue 3C Factors for alternative comparison 

Ability to meet State of Arizona aquifer water quality standards 

Ability to demonstrate “Best Available Control Technology” (qualitative assessment of mitigation effectiveness) 

Issue 3D: Construction and operation of the pit, waste rock, and tailings facilities may result in changes in surface water discharge to Davidson Canyon and Cienega Creek. The availability of water for stock water tanks may be reduced. 

Issue 3D Factor for alternative comparison 

Qualitative assessment of impacts on beneficial uses of water

Stock watering tanks that will be unavailable (number)

Issue 3E: Construction and operation of tailings, waste rock, and leach facilities may result in sediment or other pollutants reaching surface water and degrading water quality, leading to a loss of beneficial uses. Sediment (see soil issue above) may enter streams, increase turbidity, and violate water quality standards. 

Issue 3E Factor for alternative comparison

Qualitative assessment of the effectiveness of mitigation measures to protect water quality and meet Clean Water Act standards

ISSUE 4:	IMPACT ON SPRINGS, SEEPS, AND RIPARIAN HABITATS

Issue 4: This issue relates to the potential impacts on riparian habitat resulting from the alteration of surface and subsurface hydrology from the pit and other operations. Potential impacts may include loss of riparian habitat and fragmentation of riparian habitat and corridors. 

Issue 4 Factors for alternative comparison

Total riparian habitat disturbed, unique or uncommon riparian habitat disturbed, wildlife corridors disturbed (acres)

Total riparian habitat lost, unique or uncommon riparian habitat lost (acres)

Seeps and springs lost or degraded (number)

Qualitative assessment of ability of alternative to meet current legal and regulatory requirements for riparian areas

ISSUE 5:	IMPACT ON PLANTS AND ANIMALS

This group of issues focuses on effects on plant and animal habitats other than riparian and the viability of populations of species of conservation concern. Many aspects of the mine operations have the potential to adversely affect individuals, populations, and habitat for plants and animals. Species of conservation concern (federally listed, U.S. Forest Service [Forest Service] and Bureau of Land Management [BLM] Sensitive, Management Indicator Species [MIS], and migratory birds) may be adversely affected. This issue includes the potential for impacts on wildlife from light, noise, vibration, traffic, and other disturbance from the proposed mining operations.   

Issue 5A: The pit, plant, tailings and waste piles, road and utility corridors, and other facilities may result in a permanent change to the vegetation, and reclamation may not restore natural conditions. 

Issue 5A Factors for alternative comparison

Short- and long-term change in vegetation communities (acres)

Area receiving reclamation measures (acres)

Qualitative assessment of ability of alternative to meet current ecological conservation policies and designations

Issue 5B: The mine itself and ancillary facilities may result in the loss of habitat, individuals, or populations of botanical species of conservation concern.

Issue 5B Factors for alternative comparison

Number of individual plants and/or acres of habitat lost, modified, or indirectly impacted, expressed as a proportion of the total range of each botanical species of concern

Qualitative assessment of how dust or particulate emissions impact plant species of conservation concern

Qualitative assessment of effectiveness of mitigation to reduce impacts on botanical species of conservation concern

Potential for alternative to jeopardize the viability of any species

Area that would no longer meet current Coronado National Forest Land and Resource Management Plan, as amended (Forest Plan) management direction for plants (Forest Service 1986) (acres)

Issue 5C: The mine operations may create conditions conducive to the introduction, establishment, and/or spread of non-native species that may out-compete native vegetation and degrade plant communities. Forest Service and other federal, state, and local laws, regulations, policies, and plans contain management direction for invasive plants. 

Issue 5C Factor for alternative comparison

Qualitative assessment of effectiveness of mitigation to reduce the potential for invasive species introduction, establishment, and/or spread

Issue 5D: The mine operations may modify and/or fragment the north-south wildlife migration corridor and/or reduce connectivity between habitats. The transportation system and increased traffic could result in more wildlife road kills. 

Issue 5D Factors for alternative comparison

North-south wildlife migration corridors modified and/or lost (acres)

Qualitative assessment of the change in connections between wildlife habitats

Qualitative assessment of how increased volume of traffic could result in road kills of various animal species

Issue 5E: The mine operations may impact habitat for animal species of concern. Species of concern include those afforded protection under the Endangered Species Act and candidates to be listed, Forest Service and BLM Sensitive species, MIS, Arizona Game and Fish Department’s Wildlife of Special Concern in Arizona, and Sonoran Desert Conservation Plan Priority Vulnerable Species. The Forest Service is required to maintain population viability of animal species and avoid or minimize adverse impacts on species of concern. The alternatives were developed to reduce impacts on habitats for animal species of concern. 

Issue 5E Factors for alternative comparison

Habitat lost expressed as a proportion of the total amount of habitat for each animal species of concern (acres/percent)

Qualitative assessment of effectiveness of mitigation in minimizing and/or avoiding impacts on habitat for animal species of concern

Potential for alternative to jeopardize the population viability of any species

Area that would no longer meet current Forest Plan management direction for wildlife habitat (acres)

Issue 5F: Mine operations, including drilling and blasting, may result in noise and vibrations that impact animal behavior and result in negative impacts on wildlife. Nocturnal and other animals may be adversely affected by the lit-up night skies. 

Issue 5F Factors for alternative comparison

Character of impact on animals from noise, vibration, and light

Effectiveness of mitigation to reduce impact on wildlife from disturbance 

ISSUE 6:	IMPACT ON VISUAL RESOURCES

Issue 6: This issue focuses on the visual impacts that result from the mining pit, placement of tailings and waste rock piles, and development and use of other facilities. The proposed mine tailings and waste rock piles would create significant changes to the landscape within the mine footprint. The piles may block valued mountain views. The processing plant and transportation and utility corridors may also affect visual resources in the area. The character of Scenic Highway 83 may change. The ability for the area to meet assigned visual quality objectives (VQOs) in the Forest Plan may be reduced. Regardless of mitigation measures or reclamation required, the scenic quality of the landscape may be permanently degraded. 

Issue 6 Factors for alternative comparison

Area that would no longer meet current Forest Plan VQO designations (acres)

Qualitative assessment/degree of change in landscape character from Key Observation Points over time 

Percentage of State Route 83 that would no longer meet scenic byway criteria

ISSUE 7:	IMPACT ON RECREATION

Issue 7: This issue focuses on the effects of the mining operation on recreational opportunities on National Forest System lands, including loss of access, loss of or reduction in solitude, remoteness, rural setting, and quiet. The mine operation may lead to permanent changes to recreation settings (Recreation Opportunity Spectrum [ROS]) and/or the type of recreation available and may result in increased pressure on public and private lands in other places to compensate for lost opportunities. 

Issue 7 Factors for alternative comparison

Area that would no longer meet current Forest Plan ROS designations (acres)

Area of national forest land that would no longer be available for recreational use (acres) 

Audio “footprint:” potential for noise to reach recreation areas (acres)

Qualitative assessment of impacts to solitude in wilderness and other backcountry areas

Hunting permits/opportunities modified or lost (quantity)

Length and number of trails/trailheads that would no longer be available to the public

Qualitative assessment of increased pressure on other areas

Qualitative assessment of effectiveness of mitigation to offset recreation losses

ISSUE 8:	IMPACT ON PUBLIC SAFETY

Issue 8: This issue focuses on the impact of increased traffic from the mine site on construction, operation, and maintenance of new and reconstructed roadways and the potential for increased volume of traffic. Oversized vehicles and the transport of personnel, equipment, supplies, and materials related to the mining operation have the potential to increase traffic and reduce public safety. Hazardous materials would be transported, which may increase the risk of a spill or other public safety impact. Another aspect of this issue is human health risks to national forest visitors if they accidentally come near the mine operations, tailings, or waste rock piles. Air quality impacts as a result of the operation may be harmful to public health. 

Issue 8 Factors for alternative comparison

Change in type and pattern of traffic by road and vehicle type

Trip count per day for all hazardous materials

Qualitative assessment of transportation conflicts 

Qualitative assessment of public health risk from mine operations and facilities

Qualitative assessment of ability of alternative to meet air quality standards for human health

ISSUE 9:	IMPACT ON DARK SKIES AND ASTRONOMY

Issue 9: This issue relates to the potential for the mining operation and facilities to reduce night sky visibility. Increased light, air particulates, and gases from mine-related facilities, equipment, vehicles, and processes may diminish dark skies. The increased sky glow could reduce visibility of stars, planets, satellites, and other celestial objects. Area residents, recreationists, research and amateur astronomers, and stargazers value the current dark skies in the area. Key observation points and the Smithsonian’s Fred Lawrence Whipple Astrophysical Observatory may be adversely affected. This issue also relates to the impact of particulate emissions and vibration from blasting and drilling on sensitive astronomy equipment. 

Pima County has a night sky lighting code. The Mine Plan of Operations is exempt from this code, and some aspects of the operation may not be able to conform to the code (because of worker safety concerns). 

Issue 9 Factors for alternative comparison

Distribution of fractional increase in sky brightness from mine facility and vehicle lighting

Area that would not meet lighting code (acres)

Qualitative assessment of effectiveness of mitigation measures to reduce dust and impact night sky visibility 

Vibration detectable at telescope sites (inches/second peak particle velocity)

Qualitative assessment of how particulate emissions may damage sensitive astronomy equipment 

ISSUE 10:	IMPACT ON HERITAGE RESOURCES

This group of issues focuses on the adverse effects of the proposed mining operations on heritage resources, including 1) traditional homelands for Native American groups, 2) ancestral habitation sites and human burials, 3) archaeological resources, 4) sites eligible for the National Register of Historic Places (NRHP), 5) traditional resource collection areas, and 6) cultural practice opportunities. 

Issue 10A: The proposed mine operations may bury, remove, or damage archaeological and historic sites. There may be a loss of or reduction in future archaeological research potential if heritage resource sites are buried under permanent facilities such as roads and utility corridors  and waste rock and tailings piles. Traditional Cultural Properties (TCPs) (buildings, districts, or landscapes with historic and ongoing significance) may be lost or degraded. Vibrations from blasting and drilling may damage historical sites. 

Issue 10A Factors for alternative comparison

Total NRHP-eligible prehistoric and historic archaeological sites buried, destroyed, or damaged (quantity)

Potential TCPs lost or degraded (acres)

Potential for vibrations to damage historic sites 

Qualitative assessment on likelihood of impact to future finds 

Issue 10B: The mine footprint may impact Native American traditional use and perception of the land. Traditional resource collection areas may be lost or degraded. Springs that are considered sacred may be lost or degraded. Human burials may be desecrated. The spiritual context of the landscape may be permanently changed. Disruption of the physical world may be perceived to cause spiritual harm to the earth and the people here. The American Indian Religious Freedom Act (Public Law 95-341) recognizes that the religious practices of American Indians are an integral part of their cultures, tradition, and heritage, such practices forming the basis of Indian identity and value systems. The most relevant direction is Executive Order 13007, Indian Sacred Sites, which directs federal land management agencies, to the extent permitted by law and not clearly inconsistent with essential agency functions, to accommodate access to and use of Indian sacred sites and to avoid affecting the physical integrity of such sites wherever possible (Forest Service Manual 1563.01e5). 

Issue 10B Factors for alternative comparison

Traditional resource collection areas impacted (number, acres)

Sacred springs impacted (number)

Ancestral sites where burials are likely to be damaged or covered by mining facilities (number)

Qualitative assessment of spiritual/emotional impact of desecration of land, springs, and burials

ISSUE 11:	SOCIOECONOMIC IMPACTS

This issue relates to the socioeconomic impacts of the proposed mining operations. The mine operations may have negative and positive socioeconomic impacts, which may change over time. The socioeconomic stability of the area may be adversely affected. Residents, business owners, and visitors’ expectations of national forests and the historic rural landscape may not be met. 

Issue 11A: The mine facilities and operation may result in changes over time to local employment, property values, tax base, tourism revenue, and demand and cost for road maintenance and emergency services. There may be costs to the alternative design features and mitigation measures that influence the net value of the mine operations and thus its economic profile. 

Issue 11A Factors for alternative comparison

Change in employment over time 

Change in property values over time

Change in tax base per year over time 

Change in demand and cost for road maintenance over time

Change in demand and cost for emergency services over time 

Qualitative assessment of change in tourism revenue over time

Economic outlook of mine operations (present net value)

Issue 11B: The mine operation may not conform to the quality of life expectations as expressed by the Forest Plan and federal, state, and local regulations and ordinances. Concerns have been expressed about modification of rural historic landscapes important to local residents.

Issue 11B Factor for alternative comparison

Qualitative assessment of the ability of alternatives to meet rural landscape expectations as expressed by Forest Plan and federal, state, and local regulations and ordinances
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From: Beverley A Everson
To: Deborah K Sebesta; Debby Kriegel; Kenneth A Graves; Sarah L Davis; Kendra L Bourgart; Salek Shafiqullah;

Walter Keyes
Subject: Meeting date correction
Date: 10/16/2008 05:04 PM

Hi Everyone,

In the message I sent out on the 6th concerning meeting scheduling, I mistakenly
told you that our next core team meeting would be October 23rd.  I should have
said October 22, which is a Wednesday.  Please note the correction.

How is everyone doing on the Proposed Action review?  Debby is the only one that
has submitted her comments to me, and I need everyone else's comments as soon
as possible in order to stay on schedule.  "Staying on schedule", means having a
final product from SWCA in time to get it it to the R.O. for their review by the end of
October, and SWCA needs some time to incorporate all the comments.  I mention
this because I know that I've put the team on a tight turn-around for review of the
Proposed Action, and want you to understand the reason behind my doing that.

Thanks, everybody.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 10/16/2008 04:46 PM -----

Beverley A
Everson/R3/USDAFS

10/06/2008 05:30 PM

To Beverley A Everson/R3/USDAFS

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Christopher C
LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kendra L
Bourgart/WO/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Roxane M
Raley/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
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Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Thomas Skinner/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES

Subject Webex meeting reminders

Please disregard notifications of team meetings being sent out from
Webex.  These reminders should not have been posted, and they are continuing to
go out simply because its hard to cancel them.  There is no meeting this
Wednesday.  For the time being, I will be sending out emails about the team's
meetings.  Please note that there is an extended team meeting at NAFRI
on November 12 from 8:00 to 5:00.  This meeting is a presentation by
Rosemont to update the team on analyses that the company's consultants are doing
on various project issues (safety, biology, reclamation, hydrology,etc.; itinerary to
follow in a later email).

I am expecting a finalized Proposed Action from SWCA by COB on October 10 and
will forward it to the core team that day or the following Monday morning.  There
will not be a core team meeting on October 15, however, I would like the core
team to review the proposed action and submit comments on it be COB on
the 15th.  I will consolidate the comments and forward them to SWCA for revisions
to the Proposed Action.  The core team will meet again on the October
23rd to make the review the changes and make sure that all suggestions have
been incorporated by SWCA (meeting place to be announced, meeting time from
9:00 to 4:00).

Please accept my apologies for the confusion over the team's meeting dates.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Mead Mier
Reply To: MMier@pagnet.org
To: adams@email.arizona.edu; Andrew.MacLeod@hdrinc.com; Ann.youberg@azgs.az.gov; arizonadiana@cox.net;

arturo@communitywater.com; b.j.voelkel@wwm.pima.gov; biazo@pharmacy.arizona.edu;
bill.coughlin@epsgroupinc.com; Bill.Petroutson@deq.pima.gov; boettcher.elizabeth@azdeq.gov;
bradlank@gmail.com; byron.mcmillan@wwm.pima.gov; candicer@cals.arizona.edu; carla@lpl.arizona.edu;
Catesby.Willis@Tucsonaz.gov; catlow@watershedmg.org; ccook520@aol.com; Chris.Cawein@dot.pima.gov;
CMatthewson@wwm.pima.gov; CMID12253@comcast.net; csoper@orovalley.net; cthompson@cap-az.com;
czucker@pagnet.org; Dan.Quintanar@tucsonaz.gov; Daniel Hartley; David.Benjes@dot.pima.gov;
deaker@wwm.pima.gov; debbie@eeexchange.org; degraaf.lockett@azdeq.gov; Sara Hummel Rajca;
dobrien@marana.com; Don.Carter@pima.gov; David Parker; dseibert@email.arizona.edu;
dslaschiava@comcast.net; dtosline@lc.usbr.gov; Duncan.Lisa@azdeq.gov; ed.curley@wwm.pima.gov;
eholler@lc.usbr.gov; Ellett.William@azdeq.gov; fbrinker@tucsonairport.org; Frank.Postillion@rfcd.pima.gov;
fsamorano@augustaresource.com; gbodner@tnc.org; gcordy@dakotacom.net;
ghess@clearcreekassociates.com; glen.peterson@wwm.pima.gov; grantmc@u.arizona.edu;
Greg.Saxe@dot.pima.gov; gwoodard@sahra.arizona.edu; Harlan.Agnew@pcao.pima.gov;
hayes.melissa@azdeq.gov; Iris.rodden@pima.gov; jable@fs.fed.us; Jane.Duarte@tucsonaz.gov;
jcarr@sawua.org; jchristelman@marana.com; jdelgad1@ci.tucson.az.us; jennifer.becker@rfcd.pima.gov;
Jim.Hatton@aecom.com; jmoxley@ag.arizona.edu; jmtannler@azwater.gov; j neunuebel;
Joanne.Hershenhorn@tucsonaz.gov; John.sullivan@pima.gov; jtoms@glendaleaz.com;
Julia.Fonseca@rfcd.pima.gov; jwash@hwr.arizona.edu; Karen.LaMartina@tucsonaz.gov;
karen.ramage@wwm.pima.gov; Karen_Simms@blm.gov; kathleen.chavez@wwm.pima.gov; kblasch@usgs.gov;
Keith.Susan@azdeq.gov; khahne@ag.arizona.edu; kidane_meron@yahoo.com; Dan Shein;
kkroesen@tucsonaudubon.org; KRahn1@ci.tucson.az.us; kschwart@ag.arizona.edu; kuhlman@Ag.arizona.edu;
kylec@hwr.arizona.edu; kylec@sahra.arizona.edu; Larry.Hawke@deq.pima.gov; ld2@azdeq.gov;
Leslie.Liberti@tucsonaz.gov; Linda.Smith@tucsonaz.gov; lindsey@pharmacy.arizona.edu;
Linsley.Roxanne@azdeq.gov; Lisa Shipek; lkempton@greenvalleypecan.com; llevick@tucson.ars.ag.gov;
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Subject: Meeting Mon. Jan 25
Date: 01/20/2010 04:47 PM

Reminder for the Watershed Planning Subcommittee meeting:

Monday, January 25, 2010 1:30 PM  

177 N Church Ave, Suite #501
Tucson, AZ 85701
(520)792-1093

Please review the following links:

Agenda 01-25-2010 (PDF)
Minutes 10-26-2009 (PDF) 

Location: 5th Floor Main Conference Room (501), PAG Offices
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Hope to see you there!

Mead Mier
Watershed Planner

177 N. Church Ave., Suite 405
Tucson, AZ  85701

Phone: (520) 792-1093 x464
Fax: (520) 620-6981

www.PAGnet.org 

Learn more about PAG Watershed Planning on-line. 

http://www.pagnet.org/
http://www.pagnet.org/Programs/EnvironmentalPlanning/Water/tabid/178/Default.aspx


From: Melissa Reichard
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To: rgerhart@fs.fed.us; sldavis@fs.fed.us; awcampbell@fs.fed.us; sgriset@swca.com; tfurgason@swca.com;
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jable@fs.fed.us; kbrown03@fs.fed.us; cablair@fs.fed.us; dsebesta@fs.fed.us; wgillespie@fs.fed.us;
jhesse@swca.com; klgraves@fs.fed.us; aelek@fs.fed.us; treeder@swca.com; jhider@swca.com;
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mreichard@swca.com; bgaddis@swca.com; kserrato@swca.com; jsautter@fs.fed.us; cbellavia@swca.com

Subject: Meeting Notes Template
Date: 11/02/2009 09:30 AM

All-

I have uploaded a template for meeting notes. It is important that particular
information be captured at each meeting. If you prefer not to use this template,
please be sure to look at this and capture all the required information in whatever
form you prefer.

Thanks!

Mel
<https://rosemonteis.webexone.com/r.asp?a=5&id=157666>
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All-

I have uploaded a template for meeting notes. It is important that particular
information be captured at each meeting. If you prefer not to use this template,
please be sure to look at this and capture all the required information in whatever
form you prefer.

Thanks!
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From: Reta Laford
To: Melinda D Roth; Beverley A Everson; tfurgason@swca.com
Cc: Salek Shafiqullah; Jeanine Derby
Subject: Meeting on 4/14 (1 pm) w/COE regarding CAP project -Fw: CWC PDEA
Date: 04/06/2010 04:52 PM
Attachments: CWC PDEA 4-6-10.doc

Figure 1 Location Map.pdf
Figure 2 Proposed Components.pdf
Figure 3 Proposed Jack and Bore Locs.pdf
CWC PDEA Appendix D.pdf

All - I have set up a meeting with the Bureau of Reclamation regarding the
Community Water Company CAP Water Delivery System proposal.  Their revised
Draft EA is ready to be released (see info below).  The previous position of both
agencies was that this CAP project was not a NEPA connected action.  The purpose
of the meeting will be to validate our current positions and future expectations.  At a
minimum, Jeanine and I will attend the meeting.

Mindee, Bev, Tom - Can you make this?

Salek - Would you like to attend?  If so, does your schedule allow?

Reta Laford
Acting Forest Supervisor
Prescott National Forest

Phone:  928-443-8210 (office),  505-452-7557 (cell)
Email:   rlaford@fs.fed.us
----------------------------------------------------------------------
----- Forwarded by Reta Laford/R3/USDAFS on 04/06/2010 04:38 PM -----

"Eto, Sandra"
<SEto@usbr.gov> 

04/06/2010 10:40 AM

To "Laford, Reta" <rlaford@fs.fed.us>

cc

Subject FW: CWC PDEA

Here's our latest and greatest.  Figures 7 and 9 compare the no action and
proposed project, with (Figure 9) and without (Figure 7) Rosemont pumping.  

Craig is available by phone from 1pm for about an hour or two.  He has a
plane to catch at 3:15pm.

-----Original Message-----
From: Craig Sommers [mailto:csommers@eroresources.com] 
Sent: Tuesday, April 06, 2010 10:27 AM
To: Eto, Sandra
Subject: CWC PDEA

Attached is the print-ready draft reflecting all of our changes through
now.  Also attached are Figures 1 - 3 and Appendix D.  Figures 4 - 10 are on
one of our FTP sites -- the instructions for accessing those are below.

***********
FTP Instructions

To start, go to:  ftp.eroresources.com in a web browser.

mailto:CN=Reta Laford/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Jeanine Derby/OU=R3/O=USDAFS@FSNOTES




Revised Draft 


Environmental Assessment


Community Water Company of Green Valley


Central Arizona Project Water Delivery System


Pima County, Arizona




U. S. Department of the Interior


Bureau of Reclamation


Phoenix Area Office


Glendale, Arizona                                                                                                                           April 2010

Revised Draft Environmental Assessment


Community Water Company of Green Valley
Central Arizona Project Water Delivery System


Pima County, Arizona

Prepared For 


U.S. Bureau of Reclamation


Prepared By


ERO Resources Corporation


Denver, Colorado


www.eroresources.com 


Interior and Reclamation Mission Statements


The mission of the Department of the Interior is to protect and provide access to our Nation’s natural and cultural heritage and honor our trust responsibilities to Indian tribes and our commitments to island communities.


~ ~ ~ ~ ~


The mission of the Bureau of Reclamation is to manage, develop, and protect water and related resources in an environmentally and economically sound manner in the interest of the American public.


Abbreviations and Acronyms


		AAC

		Arizona Administrative Code



		ACC

		Arizona Corporation Commission



		ACHP

		Advisory Council on Historic Preservation



		ADEQ

		Arizona Department of Environmental Quality



		ADWR

		Arizona Department of Water Resources



		AF

		acre-feet



		AFY

		acre-feet/year



		AGFD

		Arizona Game and Fish Department



		AL

		Action Level



		ANC

		American Nevada Company



		ARS

		Arizona Revised Statutes



		ASLD

		Arizona State Land Department 



		ASM

		Arizona State Museum 



		AZPDES

		Arizona Pollutant Discharge Elimination System



		BA

		Biological Assessment



		bgs

		below ground surface



		CAGRD

		Central Arizona Groundwater Replenishment District



		CAP

		Central Arizona Project



		CAWCD

		Central Arizona Water Conservation District



		CC&N

		Certificate of Convenience & Necessity



		CEQ

		Council on Environmental Quality



		CFR

		Code of Federal Regulations



		CNF

		Coronado National Forest 



		CWA

		Clean Water Act



		CWC

		Community Water Company of Green Valley



		Corps

		U.S. Army Corps of Engineers



		DEA

		Draft Environmental Assessment



		EA

		Environmental Assessment



		EIS

		Environmental Impact Statement



		EPA

		U.S. Environmental Protection Agency



		ERO

		ERO Resources Corporation



		ESA

		Endangered Species Act of 1973, as amended



		FEMA

		Federal Emergency Management Area



		FICO

		Farmers Investment Company



		FONSI

		Finding of No Significant Impact



		FR

		Federal Register



		FWCA

		Fish and Wildlife Coordination Act



		FWS

		U.S. Fish and Wildlife Service



		gpm

		gallons per minute



		GSF

		Groundwater Savings Facility



		GVDWID

		Green Valley Domestic Water Improvement District



		I-19

		Interstate 19



		ITA

		Indian Trust Assets



		Listed species

		species listed as federally threatened or endangered under the ESA



		LLNB

		lesser long-nosed bat 



		LOI

		Letter of Intent between CWC and Augusta Resource Corporation



		M&I

		municipal and industrial 



		MCL

		Maximum Contaminant Level



		mg/l

		milligrams per liter 



		MPO

		mine plan of operation



		NAAQS

		National Ambient Air Quality Standards



		ND 

		not detected



		NEPA

		National Environmental Policy Act



		NH

		Nogales Highway



		NHPA

		National Historic Preservation Act



		NPDES

		National Pollutant Discharge Elimination System



		NR

		not reported



		NRHP

		National Register of Historic Places



		ONH

		Old Nogales Highway



		pCi/l

		picocuries per liter



		PAG

		Pima Association of Governments



		PDEQ

		Pima County Department of Environmental Quality 



		P.L.

		Public Law



		PM2.5

		particulate matter less than or equal to 2.5 microns in diameter



		PM10

		particulate matter less than or equal to 10 microns in diameter



		PMR

		Pima Mine Road



		PMRRP

		Pima Mine Road Recharge Project



		PPC

		Pima pineapple cactus



		ppm

		parts per million



		Proposed Project

		CWC CAP water delivery system



		Reclamation

		Bureau of Reclamation



		RH

		Rural Homestead



		Rosemont

		Rosemont Copper Company 



		ROW

		right-of-way



		SCADA

		Supervisory Control and Data Acquisition



		SDCP

		Sonoran Desert Conservation Plan



		Section 7

		Section 7 of the ESA



		SHPO

		State Historic Preservation Office



		SMCL

		Secondary MCL



		Stantec

		Stantec Consulting, Inc. 



		STD 

		Standard



		STU

		Standard Testing Units



		TAMA 

		Tucson Active Management Area 



		TAPA

		Tucson Air Planning Area



		TDS

		total dissolved solids



		g/l

		micrograms per liter 



		g/m3

		micrograms per cubic meter



		S/cm

		microsemens per centimeter



		USC

		Upper Santa Cruz 



		USC/PUG

		Upper Santa Cruz Providers and Users Group



		USFS

		U.S. Forest Service



		USGS

		U.S. Geological Survey



		WWTP

		wastewater treatment plant





Unit Conversion Guide


For the reader’s convenience, the following table has been included to serve as a guide in converting measurements found in this document between U.S. measurements and metric. 


		CONVERSION OF U.S. TO METRIC MEASUREMENTS



		U.S. Measurement

		Metric Measurement



		Distance



		1 inch

		2.54 centimeters



		1 foot

		0.31 meter



		1 mile

		1.61 kilometers



		Area



		1 square foot

		0.09 square meter



		1 acre

		0.41 hectare



		CONVERSION OF METRIC TO U.S. MEASUREMENTS



		Metric Measurement

		U.S. Measurement



		Distance



		1 centimeter

		0.39 inch



		1 meter

		3.28 feet



		1 kilometer

		0.62 mile



		Area



		1 square meter

		10.76 square feet



		1 hectare

		2.47 acres
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Revised Draft Environmental Assessment


Community Water Company of Green Valley
Central Arizona Project Water Delivery System


Pima County, Arizona 

Preface


An initial draft Environmental Assessment (DEA) for the Community Water Company of Green Valley’s (CWC) proposed construction and operation of its Central Arizona Project (CAP) Water Delivery System and Recharge Facility was made available for a public review and comment period on March 6, 2009.  Subsequent to the end of the public review and comment period, the Bureau of Reclamation (Reclamation) received a letter from CWC that stated, in part, “…the cost to develop and operate the recharge facility proposed in the subject EA will not be supportable by Community Water over the long haul.”  CWC indicated its intention to identify an alternate location for the recharge facility associated with the CAP Water Distribution System.  


After a rigorous evaluation of 10 potential recharge areas, CWC identified two alternate recharge sites, located adjacent to each other, about 1.6 miles west of the originally proposed recharge site.  Both of these sites were found to be more suitable than the original recharge location.  Evaluation of these two sites indicates either site would be capable of recharging up to 7,000 acre-feet per year (AFY), which is the preferred capacity initially identified in the original scoping notice to the public.  The evaluation also indicated resulting impacts would be similar to those described in the original DEA. 


The DEA has been revised to reflect the new recharge site alternatives, an increase in the capacity of the recharge facility (from 5,000 to 7,000 AFY), and an optional tie-in to the CAP terminus, in case CWC is not able to connect into the Pima Mine Road Recharge Project Lateral.  The action alternatives presented in this revised DEA have been adjusted to accommodate these refinements to the proposed project, and are described in more detail in Section 2.0—Description of Alternatives.

With the elimination of the original recharge site, there now are no anticipated effects to Pima pineapple cactus or the lesser long-nosed bat.  This is explained in more detail in Section 3.4.2.2.3—Biological Resources—Environmental Consequences—Preferred Alternative—Threatened and Endangered Species.  Reclamation has also revised the DEA, where appropriate, in response to comments already received.  


This revised DEA is being issued for another public review and comment period.  Reclamation welcomes comments regarding the adequacy of this revised DEA and will take all public comments received, on both the initial draft and this revised draft, into consideration prior to making a decision regarding whether a Finding of No Significant Impact (FONSI) is appropriate, or an environmental impact statement (EIS) should be prepared.  Comments that were previously submitted do not have to be resubmitted.  All comments received on both versions of the EA, and Reclamation’s responses, will be included in the final EA. 

1.0 Purpose and Need


1.1 Introduction and Background


The Community Water Company of Green Valley (CWC) has submitted its final plans to the Bureau of Reclamation (Reclamation), for taking and using its Central Arizona Project (CAP) entitlement.  Reclamation’s proposed action is to approve CWC’s plans.  This Environmental Assessment (EA) has been prepared to describe and assess the environmental consequences that may result from construction and operation of CWC’s proposed CAP water delivery system, which consists of a pipeline, recharge site, and related facilities (Proposed Project) to convey and store CAP water from the existing pipeline that delivers water to the Pima Mine Road Recharge Project (PMRRP) to a location near the northern edge of the CWC service area.  


This revised DEA has been prepared in compliance with the National Environmental Policy Act of 1969, as amended (NEPA), the Council on Environmental Quality (CEQ) regulations implementing NEPA, and amendments of the Department of the Interior’s regulations for implementing NEPA (73 Federal Register [FR] 61292; October 15, 2008).  Reclamation is the lead agency responsible for preparation of this revised DEA.  Cooperating agencies in the preparation of this revised DEA are the Arizona State Land Department (ASLD), the Arizona Department of Water Resources (ADWR), and the Central Arizona Water Conservation District (CAWCD).  ASLD is a cooperating agency due to its expertise in and responsibility for state land and associated resources in the vicinity of the Proposed Project.  ADWR is also a cooperating agency due to its expertise in and responsibility for water resources throughout Arizona.  CAWCD is a cooperating agency due to its role as contractor for the CAP water service subcontracts and operator of the CAP system.


CAP was authorized as part of the Colorado River Basin Project Act of 1968 (Public Law [P.L.] 90-537).  CAP’s principal purpose is to furnish water for irrigation and municipal and industrial (M&I) use in central and southern Arizona through the importation of Colorado River water, thereby reducing the use of ground water
 in the CAP service area.  CAP delivers Colorado River water to Arizona water users through a system of pumping plants, aqueducts, dams, and reservoirs.


In 1982, Reclamation prepared an Environmental Impact Statement (EIS) to address the potential environmental impacts associated with the allocation of CAP water to M&I water users, non-Indian agricultural users, and Indian Tribes (Reclamation 1982).  The EIS included a description of each water user’s preliminary plans for the delivery and use of CAP water, and a general description of the resulting environmental impacts if that information was available at the time the EIS was prepared.  On May 17, 1985, CWC entered into a CAP water service subcontract with Reclamation and the CAWCD for 1,100 acre-feet/year (AFY) of CAP water.  This CAP water service subcontract was later amended in 1997 when New Pueblo Water Company transferred 237 AFY to CWC.  CWC also received 1,521 AFY as a result of the Arizona Water Settlements Act in 2005, making CWC’s total CAP water entitlement equal to 2,858 AFY.  


To contract for CAP water, each non-Indian water user given a CAP entitlement is required to enter into a three-party water service subcontract with both Reclamation and CAWCD.  As part of its procedures for approving these water service subcontracts, Reclamation includes a second level of environmental review for each CAP water user.  For this second level environmental review, Reclamation requires each water user to provide specific plans for taking and using its CAP water entitlement.  These plans are compared against the scenarios described in the 1982 EIS to determine whether the plans are consistent with the original plans, or whether additional environmental review and documentation are needed. 


1.2 Purpose and Need 


Reclamation


Prior to entering into the initial subcontract in 1985, Reclamation reviewed CWC’s conceptual plan for taking and using its CAP water entitlement through treatment and direct use.  Reclamation determined the plan would not result in significant impacts.  Because CWC did not anticipate implementing that plan in the reasonably foreseeable future, Reclamation indicated that once CWC finalized its plan for taking and using its CAP water entitlement, the plan would need to be submitted for review and possible final environmental clearances prior to commencement of construction.  For purposes of this revised DEA, a final plan means that specific project components, which may have an impact on the environment, have been provided to Reclamation.  In this context, a final plan does not mean that all engineering details or financing arrangements have been completed.  

In April 2008, CWC provided Reclamation with a final plan for taking and using its CAP water entitlement (“Proposed Project”).  The Proposed Project indicates CAP water would be recharged near the CWC service area to help offset the declining water table and provide an alternative water supply if needed because of water quality or other issues with CWC’s existing wells.  

Reclamation determined an EA was required because:


· A substantial amount of time has elapsed since Reclamation’s original review of the conceptual plan;

· The areas to be impacted and environmental conditions have changed since the conceptual plan was submitted; and 

· The final plan (Proposed Project) includes the construction and operation of a recharge facility.



At the end of the public review and comment period for the DEA in June 2009, CWC withdrew the proposed location of the recharge facility identified in the March 2009 DEA because it was too costly.  Alternative sites were researched and selected in fall 2009.  Details of the Proposed Project are described in Section 2.3—Proposed Action.  

Project alternatives involving an adjacent recharge site, a different location for connection to the CAP system, and two smaller pipeline capacities are described in Section 2.4—Additional Action Alternatives.  


Reclamation must evaluate the environmental effects of CWC’s Proposed Project for taking and using its CAP entitlement, and identify environmental mitigation measures if appropriate, pursuant to the requirements of the CAP water service subcontract.  Based upon this revised DEA, and careful consideration of any comments received during the public review and comment period, Reclamation will determine whether a Finding of No Significant Impact (FONSI) is appropriate, or whether an EIS must be prepared prior to approving CWC’s Proposed Project.  

Community Water Company 


The purpose of CWC’s Proposed Project is to enable CWC to deliver its CAP entitlement to its water service area.  The Proposed Project is needed to provide a renewable source of M&I water to CWC, to help relieve ground water overdraft in this region consistent with the purpose of the CAP’s authorizing legislation, and to provide an alternative source of water should CWC’s ground water wells become unusable due to water quality issues or some other problem.  


Ground water levels within the Green Valley/Sahuarita area have declined significantly over the past 50 years (ADWR 2006a, p. 34
).  Between 1940 and 1995, ground water elevations directly west of the Farmers Investment Company (FICO) facilities declined 100 to 150 feet (Id., p. 3).  The continued lowering of the water table is also confirmed in a 2007 report by Pima County that states “the water table in Green Valley/Sahuarita area has been declining in past years, and is expected to continue to decline even faster as water demands, through population growth and other factors, continue in the Green Valley area” (Pima County 2007a, p. 1).  CWC currently supplies all of its demand by pumping ground water, which is treated by chlorination and reduction of arsenic.  Studies conducted for CWC indicate that the population of its service area, and thus its water demand, will more than double between the current level and about 2020.  The continued reduction of the water level in the Green Valley/Sahuarita area has raised concerns regarding the quantity of available ground water in the future.  The finite water supply in the Green Valley/Sahuarita area and continuous lowering of the ground water table are prime reasons that CWC subcontracted for a CAP water entitlement.  CWC has maintained and paid for a CAP water entitlement since 1985 to assure water availability for its members (CWC 2007a).  However, CWC has not taken delivery of any CAP water to date due to the lack of a water delivery system.


Water quality in the Green Valley/Sahuarita area, particularly for CWC wells, is also a concern, primarily due to a sulfate plume from the Sierrita Mine tailings impoundment (HGC 2008, pp. 1–8).  The tailings cover approximately 3,600 acres just west of Green Valley.  Freeport-McMoRan Sierrita, Inc. (Freeport-McMoRan) is the current owner of the mine and tailings impoundment.  Elevated concentrations of sulfate were first discovered in the vicinity of the tailings impoundment during the 1970s.  In the 1980s, the origin of the sulfate was determined to be seepage from the various mine tailings impoundments in the area.  The mining company installed interceptor wells along the southeastern and eastern boundaries of its tailings impoundment to intercept the seepage and return it for use at the mine.  However, the seepage has continued and the sulfate plume is moving downgradient to the east and northeast (HGC 2007, pp. 35, 36).  Freeport-McMoRan is developing a mitigation plan to control the sulfate plume under a Mitigation Order from the Arizona Department of Environmental Quality (ADEQ) (ADEQ 2008).  Use of two CWC production wells has been discontinued due to sulfate contamination of the ground water aquifer in the vicinity of the Sierrita Mine.  These wells were replaced for CWC by Freeport-McMoRan.  CWC is concerned about the possibility of future contamination of additional potable water wells. 


Another consequence of the declining water level in the local aquifer has been the subsidence of the ground surface in areas of heavy pumping.  Ground subsidence occurs when aquifer layers are dewatered due to cyclical or continuous lowering of the water table.  When the water level in the aquifer declines, the aquifer materials compress and are no longer able to store as much water.  The resulting compression of the aquifer layers lowers the ground surface and may cause changes to floodplain boundaries or lead to the creation of soil fissures.  Ground subsidence has been a serious problem in parts of central Arizona such as Stanfield and Eloy, where agriculture withdrew significant ground water.  During the period from February 2007 to March 2008, ADWR recorded net ground surface subsidence of almost 1.5 inches in some areas near Green Valley/Sahuarita (see Section 3.6.1.1—Ground Water Resources—Regional Aquifer). 


The Proposed Project would deliver CWC’s CAP entitlement to the vicinity of the CWC service area.  The delivery of the CAP water would help offset the overdraft of the ground water aquifer in the Green Valley/Sahuarita area by providing a renewable water supply.  Recharging water in the vicinity of the CWC service area would help maintain the aquifer levels near the point of use.  Delivery of CAP water to the CWC service area also would provide an alternative water source in the event that additional CWC wells become contaminated or have other problems in the future.  In addition, the concentrated withdrawal of water has created subsidence of the ground surface in the areas of the heaviest pumping.  Delivering CAP water to the Green Valley/Sahuarita area for recharge in the vicinity of the pumping would help offset the decline of the water table and would help reduce the potential for ground subsidence.  


1.3 Project Location


The CWC service area is in Pima County, Arizona, approximately 20 miles south of Tucson (Figure 1).
  CWC’s service area is approximately 8 square miles, extending roughly between Anamax Road on the north, the Santa Cruz River on the east, the Sierrita Mine on the west, and Mission Twin Buttes Road on the south. 


The location of the pipeline, recharge site, and related facilities is described in detail in Section 2.3—Proposed Action.  Most of the Proposed Project facilities would be on previously disturbed land within existing rights-of-way (ROWs).  


The Proposed Project is in the Santa Cruz Valley on the edge of the Sonoran Desert.  Elevations along the pipeline and recharge facilities range from about 2,800 to 3,000 feet.  Several copper mines are west of the Proposed Project on the flanks of the Sierrita Mountains.  Southeast of the Proposed Project is the Santa Rita Experimental Range, where research on the Sonoran Desert ecosystem has been conducted since 1903 by the U.S. Forest Service (USFS) and University of Arizona.  The Experimental Range is bounded to the east by the Coronado National Forest (CNF) and the Santa Rita Mountains (Figure 1).


CWC supplies water to the northern portion of the unincorporated retirement community of Green Valley.  Municipal water supplies for the adjoining areas are provided by Las Quintas Serenas Water Company to the north, Farmers Water Company to the east, and the Green Valley Domestic Water Improvement District (GVDWID) to the south.  The incorporated Town of Sahuarita adjoins CWC to the north and northeast. 


1.4 Public Involvement and Scoping


CWC developed an extensive public involvement program to notify its members and customers of the plans for taking and using its CAP entitlement.  CWC issued a press release on its plan for the Proposed Project on July 19, 2007, and held a public meeting to describe the Proposed Project in more detail on July 25, 2007.  The August 2007 Newsletter, distributed to all CWC members and customers, described the various issues and recharge alternatives being considered (CWC 2007a).  CWC held a series of meetings with its members and customers to describe and discuss the Proposed Project on August 24, September 11, and October 30, 2007.  On November 28, 2007, CWC published a Newsletter summarizing issues regarding the Proposed Project and urged attendance at the upcoming meeting with the Arizona Corporation Commission (ACC).  The ACC invited public comment on the proposed pipeline during a Green Valley Town Hall meeting on December 5, 2007.  Answers to frequently asked questions, comments, and replies since August 2007 have been posted and updated on the CWC website at: http://www.communitywater.com/.  


The CEQ defines scoping as “…an early and open process for determining the scope of issues to be addressed and for identifying significant issues related to a proposed action” (40 Code of Federal Regulations [CFR] 1501.7).  Scoping is an important part of the NEPA process that helps identify public and agency concerns, and focuses the environmental impact analysis on relevant issues.

On August 11, 2008, Reclamation sent out a scoping memorandum to about 70 interested agencies, organizations, and individuals requesting input regarding issues or concerns that should be addressed in the EA (Appendix A).  Reclamation also issued a press release to nine news media outlets and posted the scoping memorandum on its website on August 11, 2008.  A public scoping meeting was held in Green Valley on August 26, 2008, which was attended by approximately 70 people.  Following an open house with informational displays on the Proposed Project, and a presentation by Reclamation on the Proposed Project and the NEPA process, public comments were invited.  Nine people provided oral comments, which were transcribed by a court reporter.  The comment period was open through September 12, 2008, and 28 written comments were received.  


As discussed in more detail along with Reclamation’s responses in the Scoping Report in Appendix B, the relevant issues and concerns identified during scoping that are addressed in this revised DEA include: 

· The NEPA process is premature and should not be initiated at this time; 


· An EIS is required rather than an EA; 


· The scoping process was inadequate; 


· The EA needs to consider more alternatives than just the proposed action or no action; 


· Alternatives that directly address mine-related water use and needs for Rosemont Copper Company’s (Rosemont) proposed mine need to be included in the EA; 


· Statutory or regulatory conflicts exist with use of CWC’s CAP entitlement by Rosemont; and 


· Effects of the Proposed Project on the following topics should be evaluated: invasive species; climate change; potential for growth inducement; Santa Cruz River; quality of life and effects to tourism and real estate from declining water table; impacts to the existing ground water, including any effects of recharge on the existing sulfate plume contamination; and permits required to construct and operate the Proposed Project. 


The DEA was issued for public review on March 9, 2009, for a 46-day public review and comment period.  Reclamation received 16 comment letters on the DEA and several people offered comments at the public hearing held on March 26, 2009 in Green Valley.  


1.5 Relationship to Proposed Rosemont Mine 


Two of the most common public comments are 1) the Proposed Project is connected to the proposed Rosemont Mine and as a connected project, the impacts would be significant; and 2) the Proposed Project, together with the Rosemont Mine, would result in significant cumulative impacts.  


Reclamation recognizes that construction of the Proposed Project is proposed to be funded by Rosemont and that CWC plans to give Rosemont priority over other customers for use of the water, the system, and recharge capacity for the first 15 to 20 years unless those uses are needed by CWC to meet delivery obligations to other portions of CWC’s service area.  However, as discussed further in the Scoping Report in Appendix B and below, Reclamation has determined the Proposed Project and the proposed Rosemont Mine are not connected actions under NEPA.  


To evaluate whether the Proposed Project and the proposed Rosemont Mine are connected, Reclamation applied the three criteria in the NEPA regulations regarding connected actions (40 CFR 1508.25): 


1. Approval of the CWC water delivery system does not automatically trigger the Rosemont Mine.  Since 1985, CWC has pursued opportunities to develop a means for taking and using its CAP entitlement.  Use of the CWC water delivery system is not identified in Rosemont’s mine plan of operation (MPO) (Rosemont 2007) under consideration by the CNF.  Reclamation’s approval of the CWC water delivery system is not contingent upon CNF’s approval of Rosemont’s MPO, nor the operation of the mine itself.  Conversely, CNF’s approval of the proposed Rosemont Mine, and any conditions that might be required by CNF, are not contingent on Reclamation’s decision on the CWC water delivery system. 

2. As indicated in Rosemont’s memorandum to CWC dated January 20, 2009 (Appendix D), Rosemont’s commitment to pay for construction of the Proposed Project
 is not contingent on CNF’s approval of the MPO.  Rosemont’s MPO does not include the CWC water delivery system and, therefore, Reclamation does not consider CWC’s water delivery system to be a prerequisite for the mine’s operation. 


3. The CWC water delivery system has separate utility from the proposed Rosemont Mine.  Because Rosemont’s commitment to fund construction of the CWC water delivery system is not contingent on mine approval by the CNF, the Proposed Project does not depend upon the proposed mine to justify its construction and operation.  Neither does Rosemont depend upon construction of the Proposed Project to proceed with its mine proposal.  Rosemont can meet its stated commitment to replenish water within the Tucson Active Management Area (TAMA) using other sources of CAP water and other ground water storage facilities, as has been occurring since 2007.  Therefore, Reclamation believes these two actions are not interdependent parts of a larger action, nor do they depend on a larger action for their justification.  



Similarly, as part of its Biological Opinion on the construction of the proposed CWC water delivery system at the original recharge location, the U.S. Fish and Wildlife Service (FWS) concluded that the proposed Rosemont Mine is not an action interrelated or interdependent to the Proposed Project for purposes of the ESA analysis (Appendix E).


Additional discussion of the relationship of the Proposed Project with the proposed Rosemont Mine is provided in Appendices B and E.  Further discussion of the potential hydrological impacts of the proposed Rosemont Mine is provided in Section 3.1—Background for Cumulative Effects and Section 3.6—Ground Water Resources.  


2.0 Description of Alternatives


This section describes the formulation and evaluation of alternatives.  Information on the six alternatives evaluated in detail in this revised DEA is provided.  Reasons for excluding a number of other alternatives from further consideration are summarized. 


This revised DEA focuses on analyzing the following six alternatives:


· The No Action Alternative. 

· Proposed Action – Reclamation’s proposed action to approve CWC’s plan (Proposed Project or Preferred Alternative) for taking and using its CAP water entitlement.  Under CWC’s Preferred Alternative, CWC would construct and operate a CAP water delivery system and recharge facility.  


· North Parcel Recharge Site Alternative – A recharge site north of the recharge site included in the Proposed Project would be used.  

· CAP Terminus Alternative – A different connection to the CAP system, at the existing CAP terminus, would be used.  

· CAP Entitlements Alternative – The capacity of the pipelines would be reduced to only deliver the existing CAP entitlements in the area. 


· CWC-Only Alternative – The capacity of the pipelines would be further reduced to only deliver the CWC CAP entitlement. 


Depending on Reclamation’s evaluation and CWC’s decision, the project could include either recharge site or either connection to the CAP water supply, in combination with one of three pipeline capacities. 

2.1 Formulation and Evaluation of Alternatives


A number of alternatives were considered during development of the Proposed Project and preparation of this revised DEA.  The primary factors used during formulation, screening, and evaluation of alternatives were:


· CWC’s need for the Proposed Project;

· Public input; 


· Availability of land access and ROW; and

· Impacts on other resources. 



A primary consideration in evaluating alternatives was CWC’s need for the Proposed Project.  As discussed in Section 1.2—Purpose and Need, declining water levels, subsidence, and potential future water quality issues or other problems result in a need to deliver the CAP entitlement to the vicinity of the CWC service area for beneficial use. 


Section 1.4—Public Involvement and Scoping summarizes public input during scoping, which included a suggestion that additional alternatives be examined.  In particular, an alternative developed by FICO and American Nevada Company (ANC) (the FICO-ANC Alternative) was identified as a potential alternative to the Proposed Project and is discussed further below in Section 2.6.3—Alternatives Considered but Eliminated from Detailed Study—Alternative Recharge Sites.  Also, as discussed in Section 2.6.3, FICO recently provided a Design Concept Report for CAP water delivery to FICO lands. 

Availability of land access and existing ROWs was a major consideration in evaluating alternative pipeline alignments and recharge locations.  Alternatives requiring new ROWs or having land access constraints were eliminated due to higher costs, infeasibility, or greater environmental impacts.  Use of a previously disturbed ROW would minimize impacts on other resources (e.g., native vegetation and wildlife habitat), as well as minimize costs associated with obtaining new ROW or mitigating environmental impacts.  However, it was not possible to identify a suitable recharge site that was located a significant distance from existing wells and recharge facilities.


2.2 No Action Alternative


The No Action Alternative means that Reclamation would not approve CWC’s Proposed Project to deliver CAP water for recharge near its service area.  Without Reclamation approval, it is not likely a pipeline would be constructed in the foreseeable future for the conveyance and recharge of the CWC CAP water.  CWC would continue to rely solely on pumped ground water for delivery to its customers.  Without the delivery and use of its CAP water entitlement, either directly or by recharge and recovery, CWC would not have an alternative potable water supply should its existing wells have water quality or other problems in the future.  In addition, without introducing a renewable water supply to the area, ground water level decline and subsidence would occur faster than with one of the action alternatives. 


Currently, the majority of the ground water supply delivered by CWC is grandfathered under the Arizona Groundwater Management Act.
  Under the No Action Alternative, developers within the CWC service area would continue to be able to join the CAGRD, enroll their lands as member lands of CAGRD, and then pay CAGRD to replenish excess ground water delivered within the member lands.
  CWC could supply member lands in those future developments through its ground water delivery system.  


2.3 Proposed Action (Preferred Alternative or Proposed Project)


Reclamation’s proposed action is approval of CWC’s Proposed Project, referred to in this document as the Preferred Alternative or Proposed Project.  Under the Preferred Alternative, CWC would construct a water delivery system to deliver its CAP entitlement to the Green Valley/Sahuarita area, consisting of a mainstem pipeline, a smaller delivery pipeline, and a recharge facility (Figure 2).  As part of the Preferred Alternative, the maximum capacity of the recharge site would be able to recharge the annual CAP entitlements of both CWC and GVDWID, as well as an additional 2,200 acre-feet (AF) if other CAP water supplies or other sources of water become available, with acquisition of appropriate permits.  CWC and GVDWID currently are the only water service providers in the Green Valley/Sahuarita area with permanent CAP entitlements.  If GVDWID does not elect to participate in the Proposed Project, alternative CAP supplies or other renewable sources could be recharged at the site, with appropriate state approvals.  


CWC has agreed to give Rosemont priority for use of CWC’s 2,858 AFY of CAP water for the first 15 to 20 years of the system’s operation unless it is needed by CWC.  Under the Preferred Alternative, this water would be recharged at the proposed recharge site, along with additional water supplies Rosemont may obtain to utilize the maximum recharge capacity of 7,000 AFY at the site.  In the long term (following the first 15 to 20 years), it is expected that CWC would continue to recharge its CAP water at the site, along with other CAP water supplies from potential participants such as GVDWID.  For analysis purposes, this revised DEA assumes the full recharge capacity of the site of 7,000 AFY would be utilized for 20 years.  In its original plan, CWC indicated that it desired to recharge 7,000 AFY to accommodate the various intended sources of water planned for the Proposed Project; however, this amount was reduced to 5,000 AFY in the March 2009 DEA because of the limitations of the recharge site under consideration at that time.  

Below is a brief description of the major project components of the Preferred Alternative. 


Pipelines


A proposed 36-inch-diameter main delivery pipeline (“main pipeline”) would connect to an existing pipeline that delivers CAP water to the PMRRP as it enters that recharge facility.  The PMRRP, which includes a connection with the existing CAP pipeline (PMR Lateral), came into full-scale operation in December 2001; it was developed by CAWCD in cooperation with the City of Tucson.  The proposed connection would occur on the north side of Pima Mine Road (PMR) in the southeast ¼ of the southeast ¼ of Section 30, Township 16 South, Range 14 East, approximately 2 miles east of the CAP terminus.  From the connection with the PMR Lateral, the pipeline would extend eastward on the north side of PMR approximately 0.4 mile to the Nogales Highway (NH).  The alignment turns south along the western NH ROW for approximately 5 miles to the intersection with the Old Nogales Highway (ONH) and continues south approximately 0.9 mile along the western ROW of ONH.  The main pipeline would require disturbing a maximum 60-foot-wide area (including a 30-foot-wide temporary construction easement) along existing utility ROWs, resulting in a total disturbance of up to 46 acres during construction. 


At the section line of Sections 30 and 31 of Township 17 South, Range 14 East, a delivery pipeline would be constructed to the west.  The delivery pipeline would be 20 inches in diameter, continuing west 0.2 mile to the proposed recharge site.  The 20-inch-diameter pipeline would require disturbing a maximum 60-foot-wide area along the pipeline alignment, resulting in a total disturbance of up to 1.5 acres during construction.  A 20-inch-diameter pipeline would extend from the recharge facility approximately 0.7 mile west to the existing Well #11 treatment facility operated by CWC.  The extended pipeline would disturb about 5.1 acres during construction.  This segment of pipeline would be used when CWC needs to recover recharged water or take direct delivery of CAP water.  Use of this pipeline segment would depend on future water demands and water quality or other considerations affecting the existing CWC wells.  


The design capacity of the main pipeline was established after consultation with the Upper Santa Cruz Providers and Users Group (USC/PUG), of which CWC and GVDWID are participants.  The USC/PUG is a group of water companies and major water users that are seeking to bring CAP water and other renewable water sources to the Green Valley/Sahuarita area to recharge the aquifer.  CWC requested the group’s input to assure that the pipeline capacity would meet the potential needs of the USC/PUG members, which is estimated to be approximately 30,000 AFY, including CWC (USC/PUG 2008).  Thus, the maximum capacity for the main pipeline was established at 30,000 AFY, with up to 7,000 AFY to be delivered to the proposed CWC recharge site.  


The proposed route of the main pipeline is consistent with the alignment recommended in the “Sahuarita – Green Valley Area Central Arizona Project Water Use Feasibility Analysis and Delivery System Optimization Study” (Malcolm Pirnie 1998, Figure ES-3).  The selected main pipeline route and size are also consistent with the recommendations in Pima County’s “Evaluation of Sustainable Water Supply Options in Green Valley,” which adopted the Malcolm Pirnie preferred alignment (Pima County 2007a, Attachment A, p. 6). 


The new buried ductile iron pipelines would be constructed using conventional construction methods of open-cut trenching and backfill for the majority of the route.  Materials excavated from the trench would be temporarily stockpiled adjacent to the trench line and used for backfill of the trench after installation of the new pipe.  Excess excavated material would be spread within the limits of the ROW in a manner that blends with the adjacent contours, and then would be stabilized and reseeded with an appropriate native seed mix.  


The pipeline alignment includes two railroad crossings, and road crossings at PMR and NH.  The railroad crossings would be completed by jacking and boring a casing pipe beneath the existing rail bed or pavement.  The locations of the proposed jacking and boring operations are shown on Figure 3.  Road crossings would be completed with open trenches. 


The water delivery pipeline from the proposed recharge basin to CWC’s existing Well #11 site would cross the Santa Cruz River.  This pipeline would be used when CWC elects to recover recharged water using recovery wells at the recharge site or by taking direct delivery of its CAP water and treating it.  The river crossing would be completed by jacking and boring a casing pipe beneath the calculated scour depth of the flow channel at the maximum channel flow rate.  This type of crossing would eliminate any disturbance of the riverbed, and would comply with U.S. Army Corps of Engineers (Corps) requirements under a Clean Water Act (CWA) nationwide Section 404 permit, if applicable.  Several additional minor drainageways also would be crossed along the NH section of the pipeline.  The crossing of these small drainages would be completed by conventional open trench construction and would comply with CWA Section 404, if applicable.  The new pipeline would be installed below the calculated scour depth of the channels.  The completed pipeline would be pressure tested to assure that there would be no significant leaks during operation of the new delivery system.


CAP Connection


The CWC water delivery system would connect to the PMR Lateral, and would be designed and installed pursuant to an agreement among CWC, CAWCD, and the City of Tucson.  The CWC system would consist of a new control valve, flow meter, and associated appurtenances.  The control valve, flow meter, and all of the associated equipment would be owned and maintained by CAWCD. 


Rights-of-Way 


The pipeline route would occupy existing ROWs along PMR, NH, and ONH (Figure 2).  The 20-inch pipeline would be installed near the north section line of Section 36 of T17S, R13E and Section 31 of Township 17 South, Range 14 East (Figure 2 and Figure 4).  Following construction, the permanent access road for the recharge facility would occur along the 30-foot-wide permanent easement for the 20-inch pipeline.  No additional areas would be disturbed by the permanent access road.


The new ROWs along the 20-inch pipeline alignments would be approximately 30 feet wide.  The existing ROWs along the main pipeline alignments are used for roadways as well as numerous other utilities including gas, telephone, cable television, fiber optic lines, electrical power lines, and existing water lines. 


Construction Access and Staging


The Proposed Project would require ground access to deliver equipment and materials, and to accommodate labor crews and activities to complete construction of the pipelines and recharge facility.  Construction access for the main pipeline is readily available from the existing public roadways adjacent to the alignment.  Road closures or traffic restrictions are not anticipated.  Pipe and other materials can be temporarily placed within the ROWs as the construction progresses.  Areas where installation of the pipeline has been completed would be backfilled and regraded as a continuous part of the construction.  Access roads for the construction and future maintenance of the 20-inch line would be completed as part of the construction sequence.  Pipe and other materials would be delivered and temporarily stored within the new easements as well as temporary construction easements located on previously disturbed areas.  The access roads completed for construction of the 20-inch pipeline also would be used to bring equipment and materials for construction of the recharge basins. 


Construction staging areas, temporary offices, and areas for storing construction materials would require 2 to 3 acres of land.  Several privately owned large, open, previously disturbed areas adjacent to the Proposed Project pipeline could serve as staging areas.  Figure 3 shows two possible locations that would be suitable for staging and storage of materials.  Equipment and material storage areas are normally secured by the contractor as a part of the construction services.  The selected contractor would negotiate with local property owners to secure a site for staging operations and storage of materials.  The contractor would negotiate the use of these areas as part of the bid package; however, use of any other areas by the contractor not already identified in Figure 3 would require prior approval by Reclamation.  


Booster Station Construction


An in-line pump booster station would likely be needed to deliver water to the proposed recharge facility.  This booster station would be located along the pipeline segment adjacent to the NH or ONH.  It is anticipated the booster station would be constructed on previously disturbed land on and adjacent to the pipeline ROW within a 300-foot by 165-foot footprint.  The entire booster station would be enclosed within a concrete masonry unit wall that would be a minimum of 8 feet high.  The booster station would be installed with a Supervisory Control and Data Acquisition (SCADA) system to control the operation and send data to remote locations.  The new SCADA system would be compatible with the operating systems used by the CAP operators.  If engineering design indicates the booster station needs to be located on an area with native vegetation, environmental clearances will be conducted on the new site prior to construction.

If it becomes necessary in the future to deliver a flow of 30,000 AFY as part of an expanded system, one or more additional booster stations would be required.  Any booster stations required to deliver additional water would be constructed by the entities requesting water service and using the CWC water delivery system, and any necessary environmental compliance would be completed by those entities. 


Recharge Basin Construction 


Following the decision in June 2009 to find a more suitable recharge site than the one identified in the March 2009 DEA, CWC developed site selection criteria to screen and evaluate potential locations, and a ranking system to determine the most acceptable locations.  Initial recharge site selection criteria required potential properties to be a minimum of 20 acres, located within 2 miles of the terminus of the proposed CWC main pipeline, and as close to the CWC service area as possible.  Based on various land attributes, 10 parcels containing one or more potential recharge sites were identified within 2 miles of the proposed pipeline terminus.  These sites were further evaluated based on site selection criteria consisting of the following parameters:


· Ownership and potential for acquisition;

· Proximity to the CWC service area, existing recharge sites and wells, three-phase power, and known environmental issues; 


· Surface soils, geology, and topography;

· Subsurface geology, and depth to bedrock and ground water; and

· Land acquisition and maintenance costs.


Ranking the parcels was based on the parameters listed above.  Parcels were ranked relative to each other based on a scale of: 1-unfavorable, 2-satisfactory, and 3-favorable/ideal.  Double weights were applied to the parameters associated with surface and subsurface permeability, which are critical to recharge feasibility.  Weighted average rankings were calculated to determine the most favorable site (highest score).  The two alternative recharge sites, the South Parcel and North Parcel recharge sites, shown on Figure 4 ranked the highest among potential recharge locations based primarily on favorable locations relative to CWC and the main pipeline, topography, soils, geology, construction costs, and environmental considerations.  


The South Parcel Recharge Site (South Parcel) ranked highest and is included in the Preferred Alternative.  The South Parcel is considered the most favorable site because it is larger and is farther away from the active channel of the Santa Cruz River.  ASLD owns the land.  This proposed recharge site is in the west ½ of the northeast ¼ of the northeast ¼ of Section 36, Township 17 South, Range 13 East.  The total impacted acreage would be about 21 acres, of which approximately 3.1 acres along the northeast parcel boundary would be used for storage of equipment, vehicles, and accumulation of the fine material scraped from the bottom of the recharge basins during periodic cleaning.  

Four recharge basins are proposed on the South Parcel, covering 17.9 acres.  The recharge basins would be operated about 300 days per year, or possibly more, depending on the maintenance requirements of the CAP system and recharge facility.  Alluvium suitable for recharge of CAP water has been located on-site at an average depth of approximately 2.5 feet.  The alluvial layers below 2.5 feet contain coarse-textured material from 3 to 57 feet thick, which overlay an approximately 10-foot-thick fine-grained layer.  The underlying coarse-grained layer has a capacity to recharge up to 8 feet of water per day; however, certain factors may limit the long-term recharge potential to approximately 2 to 3 feet per day.  


The overburden to be removed for recharge basin construction would be used on-site to construct the recharge basin berms, or hauled off to an appropriate, permitted fill location.  The berms around the recharge basins would be approximately 5 feet above the original ground surface and constructed with 2:1 side slopes.  The outer slopes would be stabilized against high floodwaters using riprap purchased or excavated from the site.


CAP water would be delivered to the recharge basins by pipes.  Concrete distribution boxes would be constructed to reduce the velocity of the inflow and control the flow to the recharge basins through irrigation gates.  The basins would be operated on a continuous basis; however, they would be allowed to dry for up to 60 days every year in coordination with the operation of the CAP system.  The drying cycles would be used to inspect the basin surfaces and complete any necessary maintenance including scarifying or ripping the basin surfaces with equipment to reduce clogging.  Small amounts of accumulated fine material and algae that could affect recharge efficiency would be removed periodically from the surface of the recharge basins using a small front-end loader or similar equipment.


Several monitoring wells may need to be installed, as required by ADWR, to construct and operate an underground storage facility.  Existing wells in the vicinity of the Proposed Project would be considered first for monitoring wells.  The total area of impact, including access to new wells, if any, is estimated to be 0.5 acre or less.  Disturbance to cultural resources and native vegetation would be avoided to the degree practicable.


The recharge basins would be fenced with site-appropriate materials; signs would notify individuals that the property is private and no trespassing is allowed.  The perimeter fencing would not restrict passage of small mammals.  Chain-link fencing would be used around the control structures and other points that require restricted access.


2.4 Additional Action Alternatives


Project alternatives involving an adjacent recharge site, a different location for connection to the CAP system, and two smaller pipeline capacities are described in this section. 

2.4.1 North Parcel Recharge Site Alternative (added in revised DEA)

The North Parcel Recharge Site (North Parcel) ranked second highest of the 10 potential recharge locations evaluated since June 2009.  It is not the preferred recharge location because it is smaller than the South Parcel, closer to the active channel of the Santa Cruz River, and has piles of construction debris that would need to be removed.  However, the North Parcel remains a suitable location for recharge if the South Parcel is not available.  The North Parcel is owned by Pima County and is in the west ½ of the southeast ¼ of the southeast ¼ of Section 25, Township 17 South, Range 13 East (Figure 4).  The total area impacted by the Proposed Project would be about 18.8 acres, of which approximately 3.1 acres, east of a large swale between the recharge site and the ONH, would be used for storage of equipment, vehicles, and accumulation of the fine material scraped from the bottom of the recharge basins during periodic cleaning. 


Four to five recharge basins are assumed to be located on the North Parcel.  Alluvium suitable for recharge of CAP water has been located on-site at an average depth of approximately 3.5 feet.  The alluvial layers below 3.5 feet contain coarse-textured material from 3 to 58 feet thick, which overlay an approximately 6-foot-thick fine-grained layer.  Piles of construction debris are located throughout the parcel.  The debris piles would be removed and properly disposed of prior to recharge basin construction.  Depending on the material encountered, some of the debris may be used as riprap along the berms as protection against high floodwaters.


Construction and operation of the North Parcel would be identical to that of the South Parcel.  Also, the North Parcel would have the same provisions for monitoring as the South Parcel. 

2.4.2 CAP Terminus Alternative (added in revised DEA)

If CWC is unable to connect to the CAP system at the PMR Lateral, the main pipeline would connect to the CAP terminus, which is approximately 0.1 mile south of PMR on the west side of Interstate 19 (I-19) (Figure 2).  From the CAP terminus, the pipeline alignment would extend approximately 0.1 mile north along the west side of I-19, turn east approximately 300 feet south of PMR, continue approximately 1.2 miles east, then jog approximately 350 feet north and continue east along the north side of PMR within the existing road ROW for approximately 1.2 miles to the NH.  At the NH, the pipeline would continue south along the same alignments as the Preferred Alternative.  Crossings of I-19, the railroad, and the Santa Cruz River would be completed by jacking and boring a casing pipe beneath the surface (Figure 3).  This segment of pipeline would disturb up to 18.5 acres, in addition to the estimated 46 acres impacted by the Preferred Alternative.  Approximately 50 percent, or about 9.3 acres of the additional land needed for this alternative has been previously disturbed by construction of I-19, PMR, and existing utilities. 


The connection to the existing CAP pipeline at the terminus would be completed with a new 54-inch-diameter fabricated steel elbow that would be followed by a 54-inch by 36-inch fabricated steel reducer.  These new fittings would be connected directly to the existing 54-inch tee at the end of the existing CAP pipeline.  These fittings would be buried adjacent to the existing terminus vault.  The main pipeline would be extended to a new concrete vault that would house a new 36-inch-diameter flow meter, as specified by the CAP operations staff.  The CAP operations staff has specified the design requirements for the vault and all of the appurtenant equipment.  The vault would be equipped with ventilation fans, lights, access hatches, safety climb devices, and a SCADA system compatible with the existing equipment.  CAP would own and maintain the flow meter and all of the associated equipment.

2.4.3 CAP Entitlements and CWC-Only Alternatives 


If no participants are available to pay the cost of the larger mainstem pipeline, other alternatives available to CWC would be a smaller system with pipelines that are smaller than the proposed 36-inch pipe and a smaller recharge facility.  In all other respects, these alternatives would have the same ROWs and location of the booster station and recharge facility as the Preferred Alternative.  To address this possibility, the CAP Entitlements and CWC-Only alternatives, which involve delivery of smaller quantities of water than the Proposed Project, are evaluated in this revised DEA.  


The CAP Entitlements Alternative is identical to the Preferred Alternative, except the delivery pipeline would be 18 inches in diameter for the entire length rather than a combination of 36-inch and 20-inch diameters.  The ROWs and location of the booster station and recharge facility would be similar to the Preferred Alternative, although the size of the recharge facility would be reduced by about 30 percent in proportion to the volume of water to be recharged.  This alternative would be limited to the capacity to deliver the entitlements of the existing CAP water subcontractors in the Green Valley/Sahuarita area, which are CWC (2,858 AFY) and GVDWID (1,900 AFY).


The CWC-Only Alternative is similar to the Preferred Alternative except the size of the facilities would only be sufficient to deliver CWC’s CAP entitlement of 2,858 AFY.  The delivery pipeline would be 14 inches in diameter for the entire length rather than a combination of 36-inch and 20-inch diameters.  The ROWs needed for this alternative, as well as the location and exterior dimensions of the booster station, would be the same as the Preferred Alternative.  The size of the recharge facility would be approximately 55 percent smaller because a maximum of approximately 3,000 AFY would be recharged rather than 7,000 AFY.  


2.5 Project Financing 


The following description of project financing applies to each of the action alternatives.  CWC is a private water company, as defined in Arizona Revised Statutes (ARS) § 45‑402 (30), and a public service corporation, as defined by Arizona Constitution Article 15, § 2.  As such, CWC is subject to the regulatory jurisdiction of both the ADWR and ACC in providing water utility service.  CWC is in the business of producing water for delivery and sale to customers within its service area and has authority to withdraw and distribute ground water from within the TAMA ground water basin (ARS § 45-491).  CWC’s public service corporation service area is defined by a Certificate of Convenience & Necessity (CC&N) approved by the ACC.


Under the Letter of Intent (LOI) dated July 12, 2007, between CWC and Augusta Resource Corporation, the parent company of Rosemont, it was anticipated that Rosemont would fund construction of the Proposed Project.  This proposed arrangement was confirmed in letters from Rosemont to CWC on January 20, 2009 and from CWC to Reclamation on May 15, 2009 (Appendix D).  CWC would own and operate the water delivery system.  CWC would deliver its CAP water to the recharge basin for use by its customers.  For a period of 15 to 20 years, Rosemont would have priority over other customers for that water, the system, and recharge capacity, unless they are needed by CWC to meet delivery obligations to other portions of CWC’s service area.  


Negotiations between CWC and Rosemont (Parties) are ongoing to finalize an agreement (Agreement) through which the details of the arrangement would be memorialized.  The Parties anticipate that the Agreement will require approval by the ACC under Arizona Administrative Code (AAC) R14-2-406.  Currently, the Parties envision Rosemont would become a customer of CWC, subject to ACC and other approvals, and would provide an advance or contribution in aid of construction to CWC so the necessary infrastructure can be built to move water from the existing CAP system to a recharge site (underground storage facility) or other location where the water is of use to the customer, without financial burden on CWC’s existing customers (Appendix D).  The Parties also envision that Rosemont would pay the full cost of the infrastructure, a portion of which may be eventually refunded to Rosemont by CWC, depending on the nature of the transaction as finally approved.  Once the infrastructure is in place, Rosemont anticipates purchasing nonpotable CAP water from CWC under an approved tariff by the ACC [AAC R14-2-401(30); R14-2-409(D)].  


As envisioned by the Parties, CWC proposes to incorporate this facility into its ACC CC&N and it would become an extension of CWC’s operating distribution system and therefore a part of CWC’s service area under ARS § 45-493(A)(2).  The underground storage facility would need to be permitted by ADWR under ARS § 45‑811.01.  Once the facility is permitted, CWC would perform water storage services.  Rosemont, as a customer of CWC, would be required to obtain a water storage permit from ADWR under ARS § 45-831.01 to store CAP water at this facility [ARS § 45‑831.01(B)(2); ARS § 49-243(H)].  


The Agreement between CWC and Rosemont has not been finalized, and the specific contractual and legal requirements related to the arrangements, whereby CWC would request delivery of its CAP entitlement under such an Agreement, have not been reviewed by Reclamation or CAWCD.  Nevertheless, based upon CAWCD and Reclamation’s understanding of the proposed water provider/customer relationship that would need to be approved by the ACC as described above, Reclamation has concluded that no additional action would be required on Reclamation’s part.  While additional discussion between CWC and CAWCD, in coordination with ADWR, may be needed, the outcome of these discussions would not alter the range of environmental impacts described in this EA.  

If CWC’s CAP water is not used as envisioned in the LOI or Agreement, the use of other supplies likely would be increased, such as CAP excess pool water or CAP tribal leases.  Thus, the Preferred Alternative would still recharge up to 7,000 AFY at the recharge site and the impacts would be as described in Section 3.0—Affected Environment and Environmental Consequences.  If recharge averages less than 7,000 AFY, ground water replenishment and other impacts would be less than those described in Section 3.6.2—Ground Water Resources—Environmental Consequences. 


As discussed above, GVDWID also holds a CAP M&I priority subcontract in the general vicinity of the proposed infrastructure.  Currently, there are no agreements or tentative agreements in place concerning the delivery or use of this CAP water within the proposed CWC water delivery system, but there is available capacity to transmit this water to locations near the GVDWID service area.  If the Agreement and related tariffs are approved by the ACC, this capacity would be available to transport GVDWID’s CAP water entitlement upon payment of the applicable tariffs.  The water may be stored in underground storage facilities (if properly permitted as described for the Proposed Project) or delivered for direct use to, or storage by, a GVDWID customer at the discretion of GVDWID.  


2.6 Alternatives Considered but Eliminated from Detailed Study


The following alternatives were considered, but were eliminated from further consideration in the EA for the reasons summarized below. 


2.6.1 Direct Use of CAP Water


Direct delivery and treatment of CWC’s CAP water entitlement was evaluated as an alternative.  Direct use would require more extensive treatment of the water to reduce turbidity, total dissolved solids (TDS), and other constituents.  The cost of constructing and operating a treatment facility and disposal of the resultant waste stream would exceed CWC’s current ability to finance a CAP water delivery system.  However, it is anticipated that this alternative will be implemented in the future when appropriate.  


2.6.2 Alternative Pipeline Routes


Alternative pipeline routes were considered as possible alignments including: La Canada, Sahuarita Road, El Toro Road, and combinations of other existing and new ROWs.  Most of these potential routes would have greater impacts on residential and commercial areas than the proposed alignment while offering little opportunity for access to possible recharge sites.  Some of these routes also were studied in the 1998 Malcolm Pirnie report and were not recommended for consideration in that study (Malcolm Pirnie 1998, pp. ES-13 – ES-15).


2.6.3 Alternative Recharge Sites

A variety of alternative recharge sites were evaluated as discussed below.


Recharge to the Santa Cruz River or Tributaries


A managed recharge project was considered, in which CWC’s CAP entitlement would be delivered to the Santa Cruz River or its tributaries in the Green Valley/Sahuarita area.  An initial feasibility investigation was completed.  This alternative was eliminated from consideration because recharge in the bed of the Santa Cruz River or its tributaries could adversely impact other existing recharge sites by raising the water table in their vicinity.  Other issues related to the use of natural waterways for recharge include the cost of rebuilding portions of the recharge facilities if major flood events cause damage, and a reduction in natural recharge from flood events due to an already wetted channel and higher water levels under the stream channel. 


Recharge on Various Parcels near the CWC Service Area 


Eight parcels were evaluated after the initial recharge location was deemed unsuitable.  The parcels were ranked below the preferred South Parcel and the alternative North Parcel that are being considered for the Proposed Action.  


Recharge at Recharge Facilities in the Marana Area


Existing and proposed recharge facilities in the Marana area, approximately 40 miles north (downgradient) of Green Valley, may be available for recharge of the CWC water allotment.  Recharge at one or more of those facilities would allow withdrawal of water from a recovery well near the CWC service area.  This alternative was not considered further because it does not provide for recharge near the CWC service area.  The Marana area would provide no benefit to the Green Valley/Sahuarita aquifer, and would provide no opportunity for delivery and direct use by CWC if water quality or other problems occur with the existing CWC wells. 


Recharge at Pima Mine Road CAP Recharge Facility


The PMRRP, approximately 7 miles north of the CWC service area, may be available for recharge of the CWC water allotment.  Recharge at the PMRRP would allow withdrawal of water from a recovery well in or near the CWC service area.  This alternative was not considered further because it does not provide for recharge near the CWC service area.  The PMRRP would provide only limited benefit to the Green Valley/Sahuarita aquifer, and would provide no opportunity for CWC to deliver and directly use its CAP entitlement if water quality or other issues occur.


Use of the FICO Groundwater Savings Facility


Use of the CAP water for irrigation within the existing FICO Groundwater Savings Facility (GSF) could be a cost-effective and environmentally benign alternative for delivery and indirect recharge of the CWC CAP water.  The GSF would reduce current ground water pumping in an area identified by ADWR as having the most significant subsidence problems in the Green Valley/Sahuarita area by substituting CAP water for irrigation pumping.  As discussed in Section 1.2—Purpose and Need, subsidence can cause changes to floodplain boundaries, and uneven subsidence has been associated with surface fissuring elsewhere in Arizona.  However, by itself, recharge at the FICO GSF does not meet CWC’s need for the Proposed Project to recharge and recover the CWC CAP entitlement near the CWC service area, with the option to take direct delivery of CAP water if necessary. 


Initially, this alternative was eliminated from further consideration due to a request to Reclamation by Richard Walden, President of FICO, that it be removed from further consideration (B. Ellis, pers. comm. 2008).  Because FICO is the owner of the GSF, Reclamation agreed to Mr. Walden’s request.  On November 11, 2009, Mr. Walden submitted a Design Criteria Report for delivery of CAP water to the GSF, which would serve FICO lands between PMR and Sahuarita Road.  Although the intent of submitting the Design Criteria Report is not clear, as noted above, the FICO GSF is not a viable alternative to the Proposed Project because the center of the FICO study area for the Design Criteria Report is approximately 5 miles north of the CWC service area.  

FICO/ANC Water Delivery Proposal


FICO and ANC developed a proposed CAP water delivery system, which would incorporate the use of FICO’s GSF for recharge (FICO 2008a).  The FICO-ANC system would consist of three phases (Figure 5)
:


4. Phase I would be construction of a 36-inch pipeline from the CAP terminus or PMR Lateral along the same alignment as the Proposed Project to Sahuarita Road, where a turnout would interconnect with FICO’s GSF (irrigation system) with a capacity of 5,000 AFY during the irrigation season. 


5. Phase II would extend the 36-inch pipeline farther south to Continental Road, with several turnouts to interconnect with additional sections of FICO’s GSF and potentially other recharge projects or water users. 


6. Phase III would extend the pipeline further south to the Canoa recharge basins, about 4.7 miles south of the Phase II terminus. 


The FICO-ANC proposal anticipates various sources of water being delivered through the system including FICO’s non-Indian agricultural pool CAP water (3,600 AFY but declining over time), CAGRD water supplies (1,500 AFY and likely to increase over time), CWC and GVDWID CAP entitlements, ASLD CAP entitlements, and other potential water sources (Id.).  Funding for Phase I would be provided by FICO and an affiliate of ANC, and construction would occur between 2011 and 2016, subject to housing market conditions (FICO 2008b).  The cost, funding, timing, and features of Phases II and III are not known at this time due to ongoing discussions with potential participants in those phases (Id.). 


A portion of Phase II of the FICO-ANC alternative, plus construction of facilities to recharge the CWC CAP entitlement near the CWC service area, would need to occur to meet the need for the Proposed Project.  The cost, funding, timing, and features of Phase II are uncertain.  In addition, CWC reviewed the information provided by FICO regarding the FICO-ANC alternative, and concluded that the FICO-ANC alternative did not meet CWC’s financial and schedule requirements.  Therefore, this alternative was eliminated from further consideration.  


3.0 Affected Environment and Environmental Consequences


In this section, the affected environment of the area potentially impacted by the Proposed Project (referred to as the “Project area” or “impact area,” which varies by resource) and likely environmental consequences are described for each resource potentially impacted by the Preferred Alternative and the other action alternatives.  The consequences of the No Action Alternative also are described for each of the resources as a basis for comparison.  In addition, the cumulative impacts of the action alternatives are identified.  Section 3.9—Resources Considered But Not Affected summarizes the reasons that other resources, such as recreation, were considered for analysis but determined not likely to be affected. 


3.1 Background for Cumulative Effects

Potential effects of the Proposed Project would occur in the context of other development actions that have occurred and will occur in the impact area.  Cumulative effects, or impacts, are the effects on the environment that result from the incremental effects of the Proposed Project when added to the effects of other past, present, and reasonably foreseeable future actions regardless of what agency or person undertakes such actions (40 CFR 1508.7).  Cumulative effects can result from individually minor, but collectively significant, actions taking place over time.  


For purposes of this analysis, the geographic impact area for analyzing cumulative effects for the Proposed Project for most resources was established as the area within which measurable ground water elevation changes are anticipated to occur as a result of recharging a maximum of 7,000 AFY for the 20-year project period (referred to in the cumulative impacts discussion as the “ground water area of impact”).  This is an oblong area extending from the recharge facility in a radius of approximately 10 miles north, 6 miles south, and 5 miles to the east and west (see Section 3.6.2—Ground Water Resources—Environmental Consequences).  This geographic impact area contains the entire proposed pipeline alignment and the area within which all land-disturbing Project construction impacts would occur.  Although smaller areas might be more appropriate for land use, and biological and cultural resources, Reclamation chose to use this broader geographic area as a conservative approach for analyzing cumulative impacts.
   


Cumulative effects to various resources are possible for each of the action alternatives.  The description of the affected environment in each subsection below provides the existing conditions of resources within the Project area that are the result of past and present actions.  Notable past and present actions in the impact area of the Proposed Project include construction of roads and utility corridors, mining, and the development of residential communities and associated facilities. 


“Reasonably foreseeable future actions” are defined as actions that are not speculative—they have been approved, are included in short- to medium-term planning and budget documents prepared by government agencies or other entities, or are likely to occur given trends (Environmental Protection Agency [EPA] 1999).  


3.1.1 Reasonably Foreseeable Actions


Potential future actions were identified through public and agency scoping, input from cooperating agencies, and available information on known projects or actions under consideration.  Actions that meet all of the following criteria were considered reasonably foreseeable and were included in the cumulative impacts analysis:


· The impacts of the future action would occur within the same geographic area (impact area) and same time frame as the impacts of the Proposed Project or alternatives. 


· The future action would affect the same environmental resources as the Proposed Project or alternatives. 


· There is a reasonable expectation the future action would occur; the future action is not speculative. 


· There is sufficient information available to define the future action and assess cumulative impacts. 


(EPA 1999; CEQ 1997)


Reasonably foreseeable future actions meeting all of the above criteria, located within the ground water impact area, consist of road construction and housing projects.  The following description of reasonably foreseeable actions provides context for the discussion of cumulative impacts included in this section for each resource category, as appropriate.  One major new road is planned in the Project area; Quail Crossing Boulevard would be connected to Duval Mine Road south of the proposed recharge facility (Sahuarita 2009).  


Quail Creek, a planned community southeast of Sahuarita and south of the recharge site consists of two components.  Quail Creek is planning to add 5,000 age-restricted homes.  The Stone House portion of Quail Creek would add 222 non-age-restricted custom homes.  The existing Quail Creek development has a new clubhouse and plans to add more commercial and retail businesses (Sahuarita 2008a). 


Sahuarita’s current Master Plan of Development includes several new housing sites within and adjacent to the town.  Rancho Sahuarita would have both age-restricted and non-age-restricted components.  The Rancho Sahuarita development is expected to add housing for about 11,000 families as well as commercial and recreational opportunities (Sahuarita 2008a). 


Mission Peaks is a proposed master-planned community west of Sahuarita.  Up to 15,000 homes would be built along with commercial areas and community facilities.  The Mission Peaks development plans include a wastewater treatment plant (WWTP) and use of reclaimed water to irrigate drought-tolerant landscaping (ANC 2008).  This housing development has obtained a General Plan Amendment from the Town of Sahuarita (Franchine 2008; Sahuarita 2008b).  In addition, ADWR has issued a designation of assured water supply to the Rancho Sahuarita Water Company, which would provide water service to this development (ADWR 2008a). 


A third planned community is Madera Highlands.  It will be located on the southernmost edge of the Sahuarita town limits.  Madera Highlands would add homes for 617 families.  The project plans include athletic fields, botanical gardens, an outdoor amphitheater, and various other recreational opportunities.  This community would not be age-restricted (Sahuarita 2008a). 


Another reasonably foreseeable activity in the impact area is ground water withdrawal to remediate a sulfate plume from the Sierrita Mine operated by Freeport-McMoRan.  The preferred remediation action of Freeport-McMoRan consists of an aggressive ground water pumping program to stabilize the plume and remove high sulfate ground water within the plume (HGC 2008).  More details on the Sierrita Mine remediation plan are provided in Section 3.6.2.5—Ground Water Resources—CAP Entitlements Alternative.  

Reclamation is aware of the high level of public interest concerning the potential hydrologic impacts of Rosemont’s production wells, which are within the ground water area of impact surrounding the recharge basins.  Reclamation’s ground water modeling of the long-term operation of the recharge facility required making assumptions with regard to future potential pumping by others.  Because of the level of public interest in the proposed Rosemont Mine’s production well pumping, modeling for the Proposed Project considered the effect of the Preferred Alternative’s proposed recharge under two different scenarios—with and without future pumping by Rosemont.  These two scenarios are described in Section 3.6.2.5—CAP Entitlements Alternative.


3.1.2 Actions Not Considered Reasonably Foreseeable for Cumulative Impact Analysis Purposes


Potential future actions considered but determined not to be reasonably foreseeable for purposes of the cumulative impact analysis are summarized below.  Based on the best available information, these and similar actions did not meet the criteria for inclusion in the cumulative impact analysis as reasonably foreseeable actions because they occur outside of the impact area, are speculative, and/or do not have sufficient information available to conduct a meaningful analysis of cumulative impacts. 


A number of housing projects are proposed in the region outside of the impact area for the Preferred Alternative.  For example, south of the impact area is the proposed Las Mesas de Santa Cruz development north of Tubac.  ADWR recently approved a water rights transfer from irrigation to municipal use, which supports an assured water supply for this master-planned community with 2,630 residential units plus commercial and office development (Las Mesas 2008).  In late 2008, however, the County Board of Supervisors’ approval of this development was overturned by a citizen-generated referendum (Davis 2008). 


3.1.3 Other Future Actions Not Considered for Cumulative Impact Analysis Purposes


Reclamation has concluded it is not appropriate to consider the proposed Rosemont Mine project for cumulative analysis purposes.  The proposed Rosemont Mine is approximately 10 to 12 miles from the Proposed Project and is in a separate watershed.  Because of its distance from the Project area, and because construction of the Proposed Project would be completed prior to any mining, there is no potential for impacts to common resources, with the exception of ground water.  For example, impacts that need to occur coincidentally to result in a cumulative effect, such as windblown dust resulting from local construction projects or socioeconomic impacts related to construction work, would not occur since the CWC project would be completed prior to any mining.  Proposed ground water pumping by Rosemont is considered in the cumulative impact discussion in Section 3.6.2.5—Ground Water Resources—CAP Entitlements Alternative because Rosemont’s proposed production wells are in the CWC project area, and the timing of Rosemont’s proposed withdrawals and CWC’s recharge would overlap, thereby creating the potential for cumulative impacts.  Impacts related to implementation of the proposed Rosemont Mine, including direct, indirect, and cumulative impacts, will be addressed in the CNF EIS on Rosemont’s MPO.  The cumulative impacts discussion in the CNF EIS will take into consideration any past, present or reasonably foreseeable future actions relative to the Proposed Project, if appropriate.


3.2 Air Quality


The Project area for evaluation of air quality impacts is Pima County and, in particular, the Tucson Air Planning Area (TAPA) because regional air quality might be affected by the Proposed Project.  Pima County is divided into three designated air planning areas.  Two are in eastern Pima County and include the Rillito Planning Area and the TAPA, and the third area is in western Pima County.  The Proposed Project is within the TAPA, which was established in the late 1980s to address nonattainment of National Ambient Air Quality Standards (NAAQS) for carbon monoxide (RECON 2006, pp. 3–43). 


3.2.1 Affected Environment


The NAAQS resulted from the Clean Air Act of 1970, as amended in 1977 and 1990 (EPA 2008).  The standards are designed to protect public health and indicate the maximum levels of pollution allowable, including a margin of error.  The standards relate to six primary air pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO2), particulate matter (PM10 and PM2.5), ozone (O3), and sulfur dioxide (SO2).  The State of Arizona’s air quality standards are the same as those developed by the federal government.  Pollutant levels for primary standards (human health) and secondary standards (human welfare, e.g., visibility) have been established by the EPA as shown in Table 1. 

Table 1.  National Ambient Air Quality Standards.


		

		Primary Standards

		Secondary Standards



		Pollutant

		Level

		Averaging Time

		Level

		Averaging Time



		Carbon 
Monoxide

		9 ppm (10 mg/m3) 

		Eight-hour1 

		None 



		

		35 ppm (40 mg/m3)

		One-hour1

		



		Lead

		1.5 µg/m3

		Quarterly Average

		Same as Primary



		Nitrogen 
Dioxide

		0.053 ppm (100 µg/m3)

		Annual (Arithmetic Mean)

		Same as Primary



		Particulate 
Matter (PM10)

		150 µg/m3

		24-hour2

		Same as Primary



		Particulate 
Matter (PM2.5)

		15 µg/m3

		Annual3 (arithmetic mean)

		Same as Primary



		

		35 µg/m3

		24-hour4

		Same as Primary



		Ozone

		0.075 ppm (2008 STD) 

		Eight-hour5 

		Same as Primary 



		

		0.08 ppm (1997 STD) 

		Eight-hour6 

		Same as Primary 



		

		0.12 ppm

		One-hour7 (applies only in limited areas)

		Same as Primary



		Sulfur 
Dioxide

		0.03 ppm 

		Annual (arithmetic mean) 

		0.5 ppm 
(1300 µg/m3)

		3-hour1



		

		0.14 ppm

		24-hour1

		

		





1 Not to be exceeded more than once per year.


2 Not to be exceeded more than once per year on average over three years.


3 To attain this standard, the three-year average of the weighted annual mean PM2.5 concentrations from single or multiple community-oriented monitors must not exceed 15 µg/m3.


4 To attain this standard, the three-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an area must not exceed 35 µg/m3 (effective December 17, 2006).


5 To attain this standard, the three-year average of the fourth highest daily maximum eight-hour average ozone concentrations measured at each monitor within an area over each year must not exceed 0.075 ppm (effective May 27, 2008) 


6 To attain this standard, the three-year average of the fourth highest daily maximum eight-hour average ozone concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm.  The 1997 standard—and the implementation rules for that standard—would remain in place for implementation purposes as EPA undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone standard.


7 The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is less than or equal to 1.  As of June 15, 2005, EPA revoked the one-hour ozone standard in all areas except the eight-hour ozone nonattainment Early Action Compact Areas.


STD – Standard.

ppm – parts per million.

Source: EPA 2008. 

In 1996, a carbon monoxide limited maintenance plan was submitted to the EPA.  The Plan was amended in 1999.  In 2000, the area was redesignated as being in attainment for carbon monoxide (RECON 2006, pp. 3–43).  The Tucson area, including Sahuarita and Green Valley, is in attainment for all of the criteria pollutants. 


The Pima County Comprehensive Land Use Plan (Pima County 2003) includes plans for maintaining air quality and ensuring that occurrences such as range and forest fires, land disturbance, unpaved roads, and other land uses do not compromise the existing levels of attainment for the six criteria pollutants.  


Both meteorology and climate affect air quality.  Pollution levels increase in the winter when temperature inversions can trap pollutants during calm weather.  The layer of pollution trapped near the ground will eventually rise as the sun heats the ground, which allows dispersal of the trapped pollutants (RECON 2006, pp. 3–45).  


Projections regarding future air quality for specific pollutants within Pima County are provided below. 


Ground-Level Ozone


While no violations of ozone have occurred in Pima County since 1982, there is a possibility of exceedance in the future (RECON 2006, pp. 3–46).  Ozone levels tend to follow increases in carbon monoxide, which occur with increased vehicular activity.  The photochemical reactions resulting from heat and sunshine raise levels of ozone during the summer.  Recently, Pima County has been close to exceeding NAAQS limits, so there is at least a moderate likelihood of exceedance in the future.  The trend in ground-level ozone in Pima County from 2000 to 2007 was steady or slightly declining (Pima County 2008a). 

Carbon Monoxide 


As mentioned above, Pima County was previously in nonattainment for carbon monoxide levels.  Carbon monoxide is a colorless and odorless gas produced by vehicle emissions.  The area around Tucson has elevated readings of carbon monoxide during the winter months when temperature inversions occur.  Carbon monoxide levels are predictably higher at busy intersections.  As a result of advances in technology producing cleaner burning vehicles, carbon monoxide levels have decreased during the past 15 years.  Projections for nonattainment of carbon monoxide levels are low for the predictable future, despite the predicted population increase in the Tucson area.  


Particulate Matter


There have been no exceedances of PM10 in Pima County since 1999.  Problems related to PM10 are common in the arid Southwest because dirt roads, fallow agricultural fields, and construction sites often are sources of airborne dust.  Studies have indicated a range of health effects resulting from PM10 and PM2.5 including asthma, bronchitis, and premature death.  In the event of elevated PM10 levels, the Pima County Department of Environmental Quality (PDEQ) issues Particulate Matter Pollution Advisories.  The trend for PM10 and PM2.5 in Pima County from 2000–2007 was a reduction of about one-third (Pima County 2008a). 

Sulfur Dioxide and Nitrogen Dioxide


Levels of both SO2 and NO2 have been well below the NAAQS and the likelihood of future exceedances is low.  


Lead


As a result of decreasing levels of lead in the late 1990s, the EPA discontinued the requirements for monitoring ambient levels of lead in most of the country, including Pima County (RECON 2006, pp. 3–47). 


PDEQ has 23 air quality monitoring stations throughout Pima County.  One monitoring station is adjacent to the Pima County Government Center in Green Valley.  The station has been monitoring PM10 since 1989 and was established to monitor the particulates from the ASARCO (now Freeport-McMoRan) and Cypress Sierrita mines and tailings ponds.  The station is approximately 2 miles southwest of the proposed recharge facility.  A summary of 2007 air quality values from the Green Valley monitoring site is shown in Table 2. 


As shown in Table 2, readings for ozone, PM10 and PM2.5 are below the NAAQS thresholds (Table 1) at the Green Valley monitoring station.


Table 2.  Green Valley Air Quality Data.


		Ozone One-Hour Average Summary Values for 2007
(in ppm)



		Monitor

		1st  Max Eight-Hour Value 

		2nd Max Eight-Hour Value

		3rd Max Eight-Hour Value

		4th Max Eight-Hour Value



		Ozone (ppm) 1

		0.033

		0.085

		0.074

		98



		Particulate Matter (PM10 and PM2.5) Summary Values for 2007
(in micrograms per cubic meter [μg/m3])



		Monitor

		Annual Average2,3

		1st Max 24-Hour Value4

		2nd Max 24-Hour Value



		Particulate Matter (PM10)

		20.4

		123

		77



		Particulate Matter (PM2.5)

		4.33

		14.5

		13.0





1 NAAQS is the three-year average of the fourth highest daily maximum eight-hour average ozone concentrations measured at each monitor within an area over each year that must not exceed 0.075 ppm (effective May 27, 2008); three years of data following the new standard will not be available until May 2011. 
2 NAAQS annual average for PM10 was revoked in September 2006.
3 NAAQS annual average for PM2.5 is 15 μg/m3.
4 NAAQS 24-hour average for PM10 is 150 μg/m3 and for PM2.5 is 35 μg/m3. 


Source: Pima County 2008b.


3.2.2 Environmental Consequences


3.2.2.1 No Action Alternative

The No Action Alternative would not alter the air quality in the Project area.  Because the CWC water delivery system would not be constructed under this alternative, the ambient air quality conditions would remain unchanged.


3.2.2.2 Preferred Alternative


The Preferred Alternative would result in the emission of relatively minor amounts of pollutants caused by operation of vehicles and construction equipment over the construction period of approximately 6.5 months.  Based on the size, type, and number of vehicles and equipment expected to be used to build the Proposed Project, potential emissions during construction would be approximately 1.3 tons of hydrocarbons, 7.1 tons of carbon monoxide, 13.3 tons of nitrogen oxides, and 4.1 tons of sulfur dioxide (Welch 2010).  While not quantified, ozone levels during the construction period could increase because they tend to follow carbon monoxide levels, as discussed above under Section 3.2.1—Affected Environment. 

Construction activities may result in a slight localized increase of particulate matter from land disturbance, fugitive dust, and operation of construction equipment.  Pima County Code (Title 17) requires dust-control measures be implemented during construction.  According to PDEQ, a Pima County Activity Permit is required prior to land disturbance associated with construction of the pipeline, booster station, and recharge basin (Pima County 2008c).  CWC would obtain the necessary Pima County permit prior to construction, and the construction firms would be required to implement dust control by adhering to permit requirements.  Construction firms also would be required to maintain construction vehicles and equipment to minimize emissions.  The use of dust suppression would limit PM10 emissions to approximately 8.4 tons during construction of the Proposed Project (Welch 2010).  


Construction of the Proposed Project would result in a short-term minor increase in air pollution.  The contribution of project-related emissions during a 6.5-month construction period compared to the emissions countywide for the same period would range from 0.01 percent (carbon monoxide) to just under 0.3 percent (sulfur dioxide).  This contribution is not anticipated to result in exceedances of air quality standards (Welch 2010).  There also would be temporary emissions of air pollutants from periodic scarifying of the recharge basins to maintain infiltration rates.  These activities are expected to occur over a period of one or two weeks each year; the emissions would be nominal and only a fraction of those created during construction of the Proposed Project.  These activities also are not anticipated to result in exceedances of air quality standards.  No adverse air quality impacts would result from operation of the pipeline or recharge facility following construction.  


3.2.2.3 North Parcel Recharge Site Alternative

Under this alternative, overall air emissions would be about the same as the Preferred Alternative except there would be an increase of approximately 0.4 tons of PM10 emissions due to the slightly greater amount of fugitive dust from more earthwork at the North Parcel (Welch 2010). 

3.2.2.4 CAP Terminus Alternative


The CAP Terminus Alternative would result in 13 to 14 percent more gaseous air pollutant emissions than the Preferred Alternative due to construction of an additional 2 miles of pipeline.  Potential emissions during construction would be approximately 1.5 tons of hydrocarbons, 8.1 tons of carbon monoxide, 15.1 tons of nitrogen oxides, and 4.7 tons of sulfur dioxide (Welch 2010).  There would also be an increase of approximately 0.7 tons of PM10 emissions compared to the Preferred Alternative (Id.).  The increase in emissions from the CAP Terminus Alternative would be short-term and minor compared to countywide emissions.

3.2.2.5 CAP Entitlements Alternative

The minor adverse air quality impacts of the CAP Entitlements Alternative would be slightly less than the impacts of the Preferred Alternative because the amount of vehicle and equipment use would be reduced because of the smaller recharge facility. 


3.2.2.6 CWC-Only Alternative

The minor adverse air quality impacts of the CWC-Only Alternative would be less than the impacts of the Preferred Alternative because excavating the smaller recharge facility would require less equipment use.  The vehicle and equipment use for pipeline construction would be similar to the Preferred Alternative.  


3.2.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, anticipated projects in the impact area include several new housing developments and a new road.  These actions would result in an increase of vehicle emissions and construction-related fugitive dust in the impact area.  Construction of the Proposed Project would temporarily add minor emissions of air pollutants in the immediate vicinity of the Proposed Project; however, the Proposed Project has the potential to contribute only slightly to cumulative air quality impacts for the duration of construction.  Timing of construction of the Proposed Project in relation to the other anticipated projects is not known; if the projects do not occur at the same time, there would be no additive, or cumulative, impacts.  The Proposed Project’s emissions of minute quantities of greenhouse gases during construction would have a negligible cumulative effect on the global processes that contribute to climate change, when added to those types of emissions from other natural and human-caused sources. 

Construction of the project with the North Parcel would result in about the same cumulative air quality impacts as the Proposed Project.  Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project, would result in slightly greater short-term emissions of air pollutants than the Proposed Project in the immediate vicinity of the construction activities.  However, like the Proposed Project, this alternative has the potential to contribute only slightly to cumulative air quality impacts, including the emission of greenhouse gases, during the construction period.  Timing of construction of this alternative in relation to other anticipated projects is not known; if they do not occur at the same time, there would be no cumulative impacts.  Compared to the Proposed Project, the CAP Entitlements and CWC-Only alternatives would have fewer air quality cumulative effects due to the construction of smaller recharge basins. 

3.3 Land Use 


For evaluation of land use impacts, the Project area is the Town of Sahuarita because that is where direct Project construction effects would occur.  The Project area for analysis of cumulative impacts to land use is the ground water area of impact surrounding the proposed recharge facility. 


3.3.1 Affected Environment


The Town of Sahuarita was incorporated in 1994 and covers more than 29 square miles.  In December 2002, the Town adopted a General Plan (Sahuarita 2002).  The Land Use Element consists of both maps and policies regarding land uses planned for specific areas.  To augment the planning process, the Town defined the “sphere of influence,” which increased the planning area to 38.5 square miles.  The pipeline portion of the Proposed Project is either within the Sahuarita Town limits, or its “sphere of influence” (Id., p. 7).  Table 3 lists the existing land use percentages in various categories under the Sahuarita General Plan. 


Table 3.  Sahuarita Land Use (2002).


		Land Use Category

		Percent of Area*



		Residential

		6.5



		Commercial

		0.3



		Industrial

		1.4



		Parks and Open Space

		0.3



		Golf Course

		1.8



		Public, State Trust, and Institutional

		11.6



		Rights-of-Way

		1.7



		Utilities and Mines

		3.8



		Vacant

		20.5



		Farm and Ranch

		52.3





*Does not total exactly 100 percent due to rounding.


Source: Sahuarita 2002 (p. 6).


Of the total sphere of influence in the Sahuarita Land Use Plan, 16.8 percent is State Trust Land and 83.2 percent of the land is privately, institutionally, or municipally owned.  There are no federal lands within the Plan area.  Most of the future growth within the Town is anticipated to be within master planned communities (Sahuarita 2002, p. 9).


The Town has identified three specific areas within its corporate boundaries for future commercial growth.  One area for developing commerce is near Duval Mine Road and I‑19.  The second area is at the intersection of I-19 and Sahuarita Road.  The third growth area is designated for mixed use adjacent to PMR and I-19 (Id., p. 25).  In addition, the town adopted a General Plan Amendment in October 2008 that categorizes some State Trust Land directly east of the established sphere of influence along Sahuarita Road as a “designated growth area,” which is effective upon annexation into the Town (Sahuarita 2008b).  


Although the area of the 100-year floodplain near the Santa Cruz River is seen as future developable land, the likelihood of development occurring within the foreseeable future is low.  The possibility of floods in this area creates a development constraint that is likely to slow growth in this area (Id., p. 16).


The pipeline would be constructed primarily through existing ROWs on private land within the Town limits.  The portion of the pipeline corridor extending from the PMR Lateral to ONH, then south to the end of the proposed main pipeline would be on land currently designated within the 100-year floodplain.  The area along both sides of the NH is the subject of a Special Planning Area designation by the Town of Sahuarita (Id., Figure 1A).  Future land use both east and west of the NH is projected as an Employment category for most of the distance north of Sahuarita Road.  The land surrounding the intersection of Sahuarita Road and NH is designated Commercial.  The land south of the intersection to the end of the proposed main pipeline is designated Medium or High Density Residential.  A narrow linear parcel of land northwest of where the 20-inch delivery pipeline heads west is designated Resource Conservation due to its proximity to the Santa Cruz River (Id., Figure 1A).  The area surrounding Well #11 is designated a mixture of Commercial and Residential uses (Id., Figure 1).  


The new ROW west of the ONH along the 20-inch pipeline alignment includes the Santa Cruz River channel and sparsely vegetated, mostly disturbed land.  The remainder of the 20-inch pipeline ROW would cross previously disturbed areas. 


The majority of the main and delivery pipeline routes, as well as the recharge locations, are currently zoned Rural Homestead (RH).  According to the Official Zoning Map of the Town of Sahuarita, a thin strip of land along the NH north and south of Sahuarita Road is designated General Industrial (CI-2) (Sahuarita n.d.).  

The Sahuarita General Plan contains a section on Recreation and Open Space (Sahuarita 2002, pp. 44–50).  As provided in the General Plan, a draft Parks, Recreation, Trails and Open Space Plan was completed in 2007 (Sahuarita 2007).  The General Plan describes the existing and proposed trail system within the Town of Sahuarita boundaries and sphere of influence (Sahuarita 2002, Figure 3).  Several trails planned for the future by the National Park Service (NPS) would cross the pipeline corridor.  The existing De Anza National Historic Trail (De Anza Trail) connects early mission sites and Spanish settlements of the 1700s, primarily as an auto tour route with points of interest along the way (NPS 2008).  The De Anza Trail is administered by local governments and the NPS in partnership with agencies, private landowners, and nonprofit organizations.  A portion of the De Anza Trail corridor falls within the Project area.  


Another relevant plan in the region that would have an effect on future land use is the Sonoran Desert Conservation Plan (SDCP) (Pima County 2008d).  The SDCP identifies the area near the Santa Cruz River as a significant wildlife corridor (Pima County 2008d).


3.3.2 Environmental Consequences


3.3.2.1 No Action Alternative

The No Action Alternative would not change the land use patterns in the vicinity of the Proposed Project.  Because this alternative would not result in the construction of Project facilities, land use conditions on the proposed pipeline alignment and recharge facilities would remain unchanged.  Housing developments within the CWC service area would continue to use the CAGRD to meet their future water needs. 

3.3.2.2 Preferred Alternative


The proposed pipeline would be constructed primarily within existing ROWs that have been previously disturbed.  Land use would not change following pipeline installation.  Installation of the pipeline, booster station, and recharge facility are compatible with existing Sahuarita land use plans and zoning.  The proposed booster station would be constructed in an area zoned for a compatible land use, Resource Industrial.  The booster station would be enclosed in concrete masonry unit block walls of a type to coordinate with the adjacent walls in the area.  

The segment of the future proposed pipeline extending from the recharge basin west to Well #11 would cross the De Anza Trail.  Some minor temporary disruption to recreational use of the trail system could occur during construction or repair of the proposed pipeline extension; however, such a disruption would be negligible because trail users could skirt the construction or repair zone.  

Placement of the proposed pipeline within portions of the Santa Cruz 100-year floodplain would have no long-term impacts to the floodplain because the pipeline would be buried.  The majority of the proposed recharge facility would be below the original ground surface and surrounded by a berm.  From the surrounding area, much of the facility would not be visible.  


Development of the proposed CWC water delivery system would comply with state and federal laws and regulations regarding waste management and would consider: 1) hazardous waste, landfill, and superfund sites; and 2) water reduction and pollution prevention methods.  

Temporary traffic delays would be caused at road crossings during open-trench construction of the main and delivery pipelines.  

3.3.2.3 North Parcel Recharge Site Alternative

Land use impacts under the North Parcel alternative would be the same as the Preferred Alternative. 

3.3.2.4 CAP Terminus Alternative


Land use impacts under the CAP Terminus Alternative would be similar to the Preferred Alternative.  Construction of an additional 2 miles of pipeline under the CAP Terminus Alternative would primarily occur in and adjacent to areas previously disturbed for construction of PMR and various utilities.  Land use along the additional segment of pipeline would not change due to pipeline installation.  

Installation of the additional segment of pipeline would be compatible with existing Sahuarita land use plans and zoning.  The additional section of pipeline would be installed in an area zoned Rural Homestead or Rural Residential with a Mixed Use land use designation under the Sahuarita General Plan. 

The additional pipeline segment would cross one section of the trail associated with the De Anza Trail and would be adjacent to and cross proposed sections of the county trail system.  Some minor temporary disruption to recreational use of the trail system could occur during construction or repair of this proposed pipeline extension; however, such a disruption would be negligible because trail users could skirt the construction or repair zone.  

Pipeline construction within portions of the Santa Cruz 100-year floodplain would have no long-term impacts to the floodplain because the pipeline would be buried.  

In addition to the temporary traffic delays under the Preferred Alternative (Section 3.3.2.2—Land Use—Environmental Consequences), temporary traffic delays would occur where the main pipeline from the CAP Terminus would cross PMR near the junction with Rancho Sahuarita Boulevard (see Figure 2).

3.3.2.5 CAP Entitlements Alternative

The effect to land use for the CAP Entitlements Alternative would be nearly identical to the impacts of the Preferred Alternative because the location of new facilities and area of disturbance would be the same under both alternatives. 


3.3.2.6 CWC-Only Alternative

The land use impacts of the CWC-Only Alternative would be similar to the impacts of the Preferred Alternative because the only change would be the reduced size of the recharge facility. 


3.3.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to be constructed in the Project area.  These actions would result in changes in existing land use in the vicinity of the Proposed Project.  The Preferred Alternative and action alternatives would not change land use patterns where the new underground pipeline would be located within existing utility corridors.  The remaining pipeline alignments and addition of a small booster station would be compatible with existing land use plans and zoning.  The recharge facility would be compatible with development on adjacent properties because the facility would be similar to existing recharge facilities about ½ mile south of the proposed recharge sites.  Any maintenance activities at the recharge facility would be similar to existing operations at the Staker & Parson facility, but would only occur for one to two weeks per year and at much less intensity.  

Under the North Parcel alternative, construction of the project would result in about the same cumulative land use impacts as the Proposed Project.  Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project with either the North or the South parcel, would result in minimal additional change in existing land use in the vicinity of the Proposed Project.  The additional underground pipeline construction would be compatible with existing land use plans and zoning.  Compared to the Proposed Project, construction of the CAP Entitlements and CWC-Only alternatives would have nearly the same land use cumulative effects because the only change would be smaller recharge basins.

3.4 Biological Resources


The Project area for evaluation of biological resource impacts consists of the pipeline corridors, the proposed recharge facility, and the CWC service area because that where the Proposed Project construction, recharge, and water use effects would occur.  For analysis of cumulative impacts to biological resources, the Project area is the ground water area of impact surrounding the proposed recharge facility. 


3.4.1 Affected Environment


3.4.1.1 Vegetation


The Project area encompasses three primary habitat types: semidesert grasslands, Sonoran desertscrub, and riparian habitats.  Descriptions of the vegetation communities in the Project area are provided below and follow Brown (1994).  Note: Pima County uses a variation of Brown’s (1994) biotic communities where some of the names are different and the vegetation mapping is more refined (Novak Environmental, Inc. 2001).  A list of flora that may occur in the Project area is in Appendix C.


Semidesert Grasslands


The Semidesert Grassland community is a perennial grass-scrub-dominated landscape between Sonoran Desertscrub at lower elevations and Evergreen Woodland, Chaparral, or Plains Grassland at higher elevations (Brown 1994, p. 123).  Most Semidesert Grasslands receive average annual precipitation between 9.5 and 17.5 inches, of which about 50 percent occurs from April to September.  Perennial grass production is dependent primarily on the predictability and amount of precipitation during this period (Id., p. 123).  Many Semidesert Grasslands have been invaded by woody plants, leaf succulents, and cacti.  This is believed to be caused by livestock grazing and increased aridity from decreased rains and increasing temperatures (Turner 1974, map). 


Species typical of the Semidesert Grassland habitat include catclaw acacia (Acacia greggii), foothill palo verde (Parkensonia microphylla), mesquite (Prosopis velutina), columnar cacti such as the saguaro (Cereus giganteus), fishhook barrel cactus (Ferocactus wislizenii), cholla (Opuntia spp.), prickly pear (Opuntia spp.), pincushion cacti (Mammillaria spp.), hedgehog (Echinocereus engelmannii), and burroweed (Isocoma tenuisecta).  Typical grass species include needle grama (Bouteloua aristidoides), bush muhly (Muhlenbergia porteri), and three awn (Aristida spp.).


Within the Proposed Project area, Semidesert Grassland habitat occurs along the southern portion of the pipeline alignment, the proposed recharge facility, and the undisturbed portions of the North Parcel.  The South (Preferred) Parcel was used for agricultural purposes in the 1940s or 1950s, and is currently used for grazing.  Vegetation cover is sparse (visually estimated at 10 percent to 15 percent during the site visit) and consists of mesquite, desert broom (Baccharis sarothroides), and burrowed (Isocoma tenuisecta).


Arizona Upland Subdivision of the Sonoran Desertscrub


The Arizona Upland Subdivision of the Sonoran Desertscrub is also known as the Arizona Desert or Paloverde Cacti Desert.  Approximately 90 percent of the Arizona Upland Subdivision is on slopes, broken ground, and multidissected sloping planes (Brown 1994, p. 200).  Average annual precipitation ranges between 7 and 16 inches.  Summer rainfall accounts for 30 to 60 percent of the annual total.  Winter precipitation ranges from 10 to 40 percent of the annual total.


The vegetation of the Arizona Upland Subdivision most often takes on the appearance of a scrubland or low woodland of leguminous trees with intervening spaces held by one to several open layers of shrubs and perennial succulents and columnar cacti (Brown 1994, p. 194).  Vegetation within the subdivision includes its characteristic trees: foothill palo verde, blue palo verde (Parkensonia florida), mesquite, and catclaw acacia.  Cacti in this subdivision include several species of cholla, saguaro, and pincushion, to name a few.


The pipeline alignment from the PMRRP to approximately Sahuarita Road consists of Sonoran Desertscrub habitat.  Vegetation along existing road ROWs is sparse and includes mesquite, catclaw acacia, blue palo verde, fishhook barrel cactus, annual grasses, and forbs.  The CAP Terminus Alternative also occurs within this habitat type.  Portions of the CAP Terminus alignment have been used for construction of utility (electric and water) distribution lines.  However, vegetation density is higher along portions of the alignment on the south side of PMR.


Riparian Communities


The Project area contains small patches of habitat classified as Important Riparian Areas (Stantec Consulting, Inc. [Stantec] 2008, p. 5.3; Pima County 2005, p. 3).  Important Riparian Areas occur along major river systems and provide critical watershed and water resource management functions, as well as a framework for landscape lineages and biological corridors.  Important Riparian Areas are valued for their water availability, vegetation density, and biological productivity compared to adjacent uplands.  Pima County has classified the Santa Cruz River as an Important Riparian Area.  In addition to the Santa Cruz River, a strip of habitat running along the east edge of the South Parcel, and a band of habitat between the recharge basins and the storage area within the North Parcel are all classified as Important Riparian Areas.


Xeroriparian habitat is generally associated with an ephemeral water supply.  Ephemeral systems are normally dry, only flowing in response to storm events.  These communities typically contain plant species also found in the upland habitats, but they are typically larger and/or occur at higher densities than adjacent uplands.  Pima County has four classifications of Xeroriparian habitat (A, B, C, and D) based on the amount of total vegetative volume; Xeroriparian A has the greatest volume.


Disturbed Habitats


Most of the pipeline alignment along PMR, NH, ONH, and ONH west to Well #11 occur within previously disturbed areas and/or dedicated ROWs.  The percentage of vegetative cover varies throughout the Project area.  Species found within the disturbed areas include mesquite, acacia (Acacia spp.), foothill palo verde, annual grasses, Russian thistle (Salsola iberica), and forbs.  


CWC Service Area


The vegetative communities within the CWC service area were not field verified.  However, according to the Brown and Lowe (1994) map, the CWC service area falls within the habitat types previously described.  According to the Sahuarita General Plan (Sahuarita 2002), approximately 73 percent of the CWC service area is described as vacant, farm, or ranch lands.  The actual percentage of native habitat within this grouping is unknown.  Likewise, the exact breakdown of habitat types within the vacant, farm, or ranch lands is unknown, although the Arizona Upland Subdivision appears to be the predominate vegetative community.


3.4.1.2 Wildlife


Common bird species that may occur in the Project area include curve-billed thrasher (Toxostoma curvirostre), mourning dove (Zenaida macroura), Say’s Phoebe (Sayornis saya), Gila woodpecker (Melanerpes uropygialis), verdin (Auriparus flaviceps), rufous-winged sparrow (Aimophila carpalis), and black-throated sparrow (Amphispiza bilineata).  In addition to resident species, the Sonoran Desert provides wintering and migratory habitat for various bird species including the white-crowned sparrow (Zonotrichia leucophris) and Brewer’s sparrow (Spizella breweri), as well as raptors such as the northern harrier (Circus cyaneus).


The Sonoran Desert also exhibits a wide diversity of mammal species.  Three rabbit species occur throughout this region: the desert cottontail (Sylvilagus audubonii), black-tailed jackrabbit (Lepus californicus), and antelope jackrabbit (Lepus alleni).  Other typical desert mammals include the highly desert-adapted Merriam’s kangaroo rat (Dipodomy merriami), ubiquitous white-throated woodrat (Neotoma albigula), coyote (Canis latrans), and collared peccary (Pecari tajacu).


Common lizards in the Project area include the tiger whiptail (Aspidoscelis tigris), side-blotched lizard (Uta stansburiana), and poisonous Gila monster (Heloderma suspectum).  The variety of small mammals provides an abundant prey source for snakes in the area including the red racer (Masticophis flagellum picues), western diamondback rattlesnake (Crotalus atrox), and gophersnake (Pituophis catenifer).


A list of fauna expected to occur in the Project area is provided in Appendix C.


3.4.1.3 Threatened and Endangered Species


Table 4 summarizes the federally listed species (listed species) and designated and proposed critical habitat identified by the FWS as potentially occurring in Pima County (FWS 2008). 


Impacts to federally listed aquatic species associated with importation of nonnative fish species into the Santa Cruz Basin via the CAP were considered under the “Reinitiated Biological Opinion on the Transportation and Delivery of CAP Water to the Gila River Basin in Arizona and New Mexico and its Potential to Introduce and Spread Non-indigenous Aquatic Species” dated May 15, 2008.  Impacts to listed aquatic species are not discussed further because they were addressed in the 2008 Biological Opinion.  Two listed species have suitable habitat in the Project area, and may be affected by the Preferred Alternative.  Those species are discussed below. 


Table 4.  Federally Listed, Proposed, and Candidate Species, and Designated or Proposed Critical Habitats. 


		Common Name

		Scientific Name

		Federal Status

		Habitat

		Determination of Presence of Suitable Habitat in Project Area



		MAMMALS



		Jaguar

		Panthera onca

		Endangered

		Found in Sonoran desertscrub up through subalpine conifer forest

		Arizona population extirpated;. possible Mexican transients



		Lesser Long-nosed Bat

		Leptonycteris curasoae verbabuenae

		Endangered

		Desert scrub habitat with agave and columnar cacti present as food plants

		Suitable habitat within the Project area 



		Ocelot

		Leopardus (Felis) pardalis

		Endangered

		Humid tropical and subtropical forests, savannahs, and semiarid thornscrub

		Vegetation lacks density to support species 



		Sonoran Pronghorn

		Antilocapra americana sonoriensis

		Endangered

		Broad intermountain alluvial valleys with creosote-bursage and palo verde-mixed cacti associations

		Outside of known range



		BIRDS



		Masked Bobwhite

		Colinus virginianus ridgewayi

		Endangered

		Desert grasslands with diversity of dense native grasses, forbs, and brush

		Outside of current population range



		Mexican Spotted Owl  

		Strix occidentalis lucida

		Threatened

		Nests in canyons and dense forests with multilayered foliage structure

		Outside of current elevation range



		Southwestern Willow Flycatcher  

		Empidonax traillii extimus

		Endangered

		Cottonwood/willow and tamarisk vegetation communities along rivers and streams

		No suitable habitat present



		Yellow-billed Cuckoo

		Coccyzus americanus

		Candidate

		Nests in relatively dense riparian habitat, willow, cottonwood, and salt cedar

		No suitable habitat present



		FISH



		Desert Pupfish

		Cyprinodon macularius macularius

		Endangered

		Shallow springs, small streams, and marshes; tolerates saline and warm water

		Perennial flows absent in this reach of the river



		Gila Chub 

		Gila intermedia

		Endangered

		Pools, springs, cienegas, and streams

		Perennial flows absent in this reach of the river



		Gila Topminnow

		Poeciliopsis occidentalis

		Endangered

		Small streams, springs, cienegas, and  vegetated shallows

		Perennial flows absent in this reach of the river



		AMPHIBIANS AND REPTILES



		Chiricahua Leopard Frog 

		Lithobates (Rana) chicahuensis

		Threatened

		Streams, rivers, backwaters, ponds, and stock tanks that are mostly free from introduced fish, crayfish, and bullfrogs

		No permanent water source on or near the Project area



		Sonoyta Mud Turtle

		Kinosternon sonoriense longifemorale

		Candidate

		Ponds and streams

		No permanent water source on or near the Project area



		PLANTS



		Huachuca Water Umble 

		Lilaeopsis schaffneriana ssp. recurva

		Endangered

		Cienegas, perennial low gradient streams, and wetlands

		Outside of current range



		Kearney Blue Star

		Amsonia kearneyana

		Endangered

		West-facing drainages in the Baboquivari Mountains

		Outside of current range



		Nichol Turk’s Head Cactus

		Echinocactus horizonthalonius var. nicholii

		Endangered

		Sonoran Desertscrub

		Outside of current range



		Acuna Cactus

		Echinomasatus erectocentrus var. acunensis

		Candidate

		Well-drained knolls and ridges in Sonoran Desertscrub

		No suitable habitat present



		Pima Pineapple Cactus

		Corypantha scheeri var. robustispina

		Endangered

		Sonoran Desertscrub or Semidesert Grassland communities

		Suitable habitat in the Project area 





Lesser Long-Nosed Bat


The lesser long-nosed bat (LLNB) was listed as endangered on September 30, 1988 (53 FR 38456).  It is a medium-sized bat, yellowish brown or pale gray on top with cinnamon brown on lower parts (FWS 2001).  The LLNB has an elongated nose, a small triangular leaf on the end of its snout, and a minute tail.  The LLNB migrates north to Arizona in the summer to give birth and raise young; it returns to Mexico to breed during winter months.  The LLNB cannot withstand prolonged exposure to cold temperatures (Dalton 1996).


The current range of the LLNB includes central Arizona to southwest New Mexico, extending to El Salvador (AFGD 2003).  Its habitat is described as desertscrub with agaves, saguaros, and organ pipe cactus.  The LLNB is a seasonal resident of southeastern Arizona in Cochise, Pima, Pinal, Maricopa, Santa Cruz, and Graham counties.  Daytime and maternity roosts are in caves and abandoned mines.


Known threats to the LLNB include urban development, loss of food resources through bootleg harvesting of agaves, catastrophic fire, and a new threat of illegal border crossings associated with enforcement actions, and possibly new wind farms (FWS 2007a, p. 9).


The LLNB feeds on nectar from agaves and columnar cacti, such as saguaros.  There is a mutualistic relationship between the LLNB and its forage species (FWS 2007a, p. 13).  Reports show that the LLNB will repeatedly travel long distances to forage when resources are scarce (Bogan 2007).  However, foraging studies have also shown that the LLNB will fly long distances to forage even when forage resources are available closer to the roosting site (FWS 1994, p. 15).  Because Leptonycteris bats forage over such a wide area, large roosts require extensive stands of cacti or agaves for food (FWS 2007a, p. 14).  This emphasizes the importance of maintaining food resources close to roost sites.


There are LLNB roosts in the Santa Rita and Rincon mountains.  The nearest recorded maternity roost to the Project area is 21 miles to the northeast.  A colony is 13 miles to the southeast (S. Schwartz, Arizona Game and Fish Department [AGFD], pers. comm. 2008).  Both of these sites are within the 40-mile foraging radius of LLNB, as determined by the FWS (S. Richardson, FWS, pers. comm. 2008).


There are no roost sites or foraging habitat in the Project construction zone.  Foraging habitat may be adjacent to portions of the pipeline alignment.


Pima Pineapple Cactus


The Pima pineapple cactus (PPC) was listed as endangered on September 23, 1993 (58 FR 49875).  The range of PPC is limited to Pima and Santa Cruz counties of Arizona and northern Sonora, Mexico.  The PPC current range extends from the Baboquivari Mountains east to the western foothills of the Santa Rita Mountains (FWS 2000).  The northern limit of the range is near Tucson (FWS 2000).  The PPC is described as a 4- to 18-inch dome-shaped cactus with yellow silky flowers that blooms in early July, when summer rains begin, and continues flowering through August.  Clusters of six to 15 spines (with a central, usually hooked, spine) appear on finger-like projections called tubercles.  PPC prefer open areas on flat ridgetops of the Semidesert Grassland or the Sonoran Desertscrub habitat dominated by white-thorn acacia (Acacia constricta), mesquite, thread snakeweed (Gutierrezia microcephala), triangle bursage (Ambrosia deltoidea), and various cacti and grasses (AGFD 2001).  The PPC also can be found in alluvial basins or on hillsides.  This species seems to prefer deep alluvial soils (silty to rocky) of granitic origin (Ecosphere 1992, p. 11).  The PPC is most often found on south- or east-facing slopes between 2,500 feet and 3,800 feet in elevation (Ecosphere 1992, p. 11).

Known threats to this species include habitat loss associated with off-road vehicle use, road construction, agriculture, mining, habitat degradation due to livestock grazing, alteration of habitat due to aggressive nonnative grasses, and illegal collection (AGFD 2001).  It is believed that residential and commercial development and its infrastructure are the greatest threat to PPC (FWS 2007b, p. 10).  Continued growth in Green Valley and Sahuarita has resulted in increased developmental pressure on PPC habitat. 


Invasive species have the potential to alter the ecosystem of the plant community by forming monotypic stands that do not allow for regeneration of native species and creating a much heavier fuel load with higher fire intensities.  This change in composition can lead to a permanent change in the plant community by allowing fires to burn hotter and more frequently than would occur in the natural vegetation.  Certain species, such as the PPC, that are not fire adapted can be lost as a result of such fires.


The Preferred Alternative occurs within suitable PPC habitat.  PPC surveys were completed on all proposed pipeline alignments and the recharge site in accordance with the FWS-recommended survey protocol.  No PPC were observed in the Proposed Project area during the surveys.


3.4.2 Environmental Consequences


3.4.2.1 No Action Alternative

The No Action Alternative would not alter the vegetation patterns, wildlife populations, or threatened and endangered species in the vicinity of the Proposed Project.  Because the No Action Alternative would not result in construction, the biological resources would remain unchanged.


3.4.2.2 Preferred Alternative


3.4.2.2.1 Vegetation


The pipeline would be constructed primarily in Semidesert Grassland and Sonoran Desertscrub habitat.  Impacts to these vegetation communities would be minimized by locating the pipeline within existing easements to the degree practicable.  Approximately 55.6 acres of previously disturbed habitat would be affected by pipeline construction.  Construction of the recharge site would disturb about 21 acres of previously disturbed Semidesert Grassland habitat.  Despite increased losses due to development, Semidesert Grassland and Sonoran Desertscrub habitat remain abundant in southeastern Arizona.  The loss of about 76.6 acres of these two types of habitat would not be considered adverse based upon the acreage remaining in the region.  


The Important Riparian Areas along the Santa Cruz River would be avoided by boring the proposed future pipeline to Well #11 under the river and associated riparian areas.  Construction of the pipeline to the recharge site through a narrow band of Important Riparian Area along the eastern edge of the recharge site would result in the loss of approximately 0.05 acre of habitat.  This acreage loss could be further reduced if the pipeline alignment follows the existing road corridor.


All areas disturbed by construction that are not required for permanent facilities would be revegetated with an appropriate native seed mix following construction, or as otherwise required by the entity providing the ROW.  Best management practices would be used during construction to minimize the introduction and spread of noxious weeds.  Ongoing weed control would be implemented during and after construction to minimize the colonization of disturbed areas by nonnative grasses that may degrade potential PPC habitat (see Section 3.4.2.2.3—Threatened and Endangered Species). 


3.4.2.2.2 Wildlife


Mammal, bird, and reptile species common to the region would be temporarily displaced during pipeline construction, and there would be loss of some individuals; however, wildlife use of this habitat is limited because of the proximity to major roads along most of the pipeline route.  Revegetation of areas disturbed during construction that are not needed for permanent facilities would restore vegetative cover along the pipeline corridor.  Construction of the recharge site would result in the loss of 21 acres of habitat for reptiles, small mammals, and birds.  However, due to the degraded nature of the site, these impacts would be minor.  Use of the area by large native mammals is likely limited, although the adjacent Santa Cruz River provides a large mammal movement corridor.  Impacts to migratory birds would be avoided by performing construction work outside the breeding season or conducting clearance surveys prior to construction.  If an active nest is found during clearance surveys, the nest would be avoided until after the breeding season.  A temporary construction barbed wire fence would be installed, if needed, to protect migratory bird nests and restrict public access, but permit wildlife movement.  


3.4.2.2.3 Threatened and Endangered Species


Lesser Long-Nosed Bat


No saguaro cacti or suitable LLNB habitat would be impacted along the pipeline route, booster station location, proposed contractor use areas, or recharge facility.  On February 10, 2010, Reclamation provided a revised biological assessment (BA) to the FWS on potential impacts to the LLNB as a result of project modifications.  Reclamation concluded that the revised Proposed Project would have no effect on the LLNB.


Pima Pineapple Cactus


The introduction and spread of invasive plant species within PPC habitat have the potential to alter the plant community by crowding out native species and replacing them with species that provide a heavier fuel load and higher fire potential.  These changes in vegetative composition permit fires to burn hotter and more frequently than what naturally occurs with the native vegetation.  As a result, the potential for fire-related mortality of PPC is increased.


Several weed control measures would be used to minimize potential adverse effects to PPC habitat that may be present on lands bordering the recharge site and other Proposed Project areas.  Construction equipment would be washed with high-pressure cleaning instruments to remove potential weed sources before moving into a construction area.  Additionally, active construction sites would be closed to vehicles that are not involved with construction, and public access to the recharge site would be restricted.  Construction areas would be monitored for noxious weeds during construction and would be treated as needed during, and for 2 years following, construction.  Noxious weeds would be treated with glyphosate herbicide.  Areas disturbed by construction would be revegetated with salvaged native cacti species where feasible.  Additionally, a native seed mix appropriate for the area would be applied to disturbed areas after construction to help prevent weed invasion.


Stantec Consulting, Inc. conducted PPC surveys along the entire pipeline alignment between May 22, 2008 and June 22, 2008.  Reclamation conducted PPC surveys at the South Parcel on August 28, 2009.  No PPC were observed in the Project area.  On February 10, 2010, Reclamation submitted a revised BA to the FWS on potential impacts to the PPC as a result of the Project modifications.  Reclamation concluded that the Proposed Project would have no effect on the PPC.


3.4.2.3 North Parcel Recharge Site Alternative

The only difference between the Preferred Alternative and the North Parcel Alternative is the location of the recharge facility.  Consequently, impacts to biological resources under this alternative would be similar to the Preferred Alternative.  There are no saguaros (and therefore no LLNB habitat) on the North Parcel.  PPC surveys were conducted on August 28, 2009, and no PPC were observed during the survey.  On February 10, 2010, Reclamation submitted a revised BA to the FWS concerning Project modifications.  A discussion of the potential impacts to federally listed species from this alternative was included due to the potential for this recharge alternative to be selected.  Reclamation concluded that use of the North Parcel would have no effect on the LLNB or PPC.


3.4.2.4 CAP Terminus Alternative


The biological resource impacts under the CAP Terminus Alternative would be similar to the Preferred Alternative.  The construction of an additional 2 miles of pipeline under the CAP Terminus Alternative would primarily occur in and adjacent to areas that have been previously disturbed for construction of PMR and various utilities.  The only difference in impacts from the Preferred Alternative is associated with the additional 2 miles of pipeline along PMR.


A small patch of Xeroriparian C habitat occurs along PMR between I-19 and Rancho Sahuarita Boulevard.  Xeroriparian C habitat ranks third out of the four Xeroriparian subclasses (A, B, C, and D) with respect to total vegetation volume.  Approximately 0.5 acre of Xeroriparian C habitat would be disturbed by pipeline construction. 


Revegetation and weed control measures for the additional 2-mile pipeline segment would be the same as for the Preferred Alternative.  Impacts to migratory birds would be avoided by performing construction work outside the breeding season or conducting clearance surveys prior to construction.  If an active nest is found during clearance surveys, the nest would be avoided until after the breeding season to the extent practicable.

A site visit on January 11, 2010 resulted in documentation of approximately 74 saguaros (less than 10 feet tall and no arms) and six saguaros (greater than 10 feet tall with arms) in or adjacent to the 2-mile pipeline extension area.  The loss of six mature saguaros would have an insignificant effect on foraging habitat for the LLNB.  However, the loss of up to 74 small saguaros would constitute a loss of future foraging resources.  On February 10, 2010, Reclamation submitted a revised BA to the FWS concerning Project modifications.  A discussion of the potential impacts to federally listed species from this alternative was included due to the potential to use this alternative connection to the CAP water supply.  If this alternative is selected, CWC commits to transplanting all saguaros, as provided in Section 3.4.4—Biological Resource Mitigation Commitments.  Based on this commitment, Reclamation concluded that implementation of the CAP Terminus Alternative would have no effect on the LLNB.


Twelve PPC were located during surveys conducted by Stantec (May 22, 2008 to June 22, 2008) and Reclamation (January 11, 2010) along this 2-mile alignment.  One additional PPC was located during a January 25, 2010 site visit with FWS.  Eleven of the 13 cacti occur within 150 feet of the proposed alignment.


Informal consultation (site visit and discussion) with FWS was conducted on January 25, 2010.  A discussion of the potential impacts to federally listed species from this alternative was included in the February 10, 2010 memorandum to FWS in case this alternative is selected.  If the CAP Terminus Alternative is selected, the pipeline alignment would be relocated to avoid the existing PPC and provide for a minimum buffer of 72 feet to the nearest cactus.  FWS concurred with the need for installation of protective fencing and an on-site monitor during construction.  Based on CWC’s commitment to: (1) relocate a portion of the pipeline to avoid the cacti; (2) provide an on-site monitor during construction; and (3) install temporary fencing between the construction site and the PPC, Reclamation concluded that implementation of the CAP Terminus Alternative would have no effect on the PPC.


3.4.2.5 CAP Entitlements Alternative

A smaller amount of habitat would be impacted by this alternative compared to the Preferred Alternative; thus, the impacts to biological resources would be smaller.  There would be no impacts to the federally endangered LLNB and PPC because the new facilities and area of disturbance essentially would be the same under both alternatives.  The CAP Entitlement Alternative would implement the same mitigation measures as the Preferred Alternative.  


3.4.2.6 CWC-Only Alternative

Compared to the Preferred Alternative, the CWC-Only Alternative would have slightly less impact on biological resources because the recharge basin would be about 40 percent smaller.  No threatened or endangered species would be affected.  Mitigation measures would be the same as the Preferred Alternative.  

3.4.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to occur within the impact area of the Proposed Project.  These actions may result in future loss or degradation of vegetation, wildlife habitat, and LLNB foraging habitat.  The Proposed Project’s contribution to cumulative impacts to vegetation, wildlife, and LLNB foraging habitat (taking into consideration the planned mitigation measures) would be small, especially with respect to planned developments.  Reasonably foreseeable actions by nonfederal entities are expected to result in continued loss and further fragmentation of PPC habitat.  


Construction of the project in the North Parcel would result in substantially the same cumulative biological resource impacts as the Proposed Project.  Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project, with either the North or South parcels would result in a small amount of additional cumulative impacts to vegetation, wildlife, and LLNB foraging habitat due to the extended length of underground pipeline.  Compared to the Proposed Project, the CAP Entitlements and CWC-Only alternatives would have slightly fewer biological resource cumulative effects due to the construction of smaller recharge basins.

Consideration of cumulative effects and future federal actions under the Endangered Species Act of 1973, as amended (ESA) is specifically dictated by that Act.  Pursuant to the ESA, consideration of cumulative effects does not include any future federal actions.  The CNF will be required to prepare a BA to determine whether the proposed Rosemont Mine would affect any federally listed or proposed species, or designated or proposed critical habitat.  The CNF’s BA will be required to include this Proposed Project as part of the baseline for determining the Rosemont Mine’s potential effect to any federally protected species or critical habitat as part of the CNF’s compliance with the ESA.  


3.4.4 Biological Resource Mitigation Commitments


7. All areas disturbed by construction that are not needed for permanent facilities would be revegetated with an appropriate native seed mix.


8. Impacts to migratory bird species would be avoided by constructing outside the breeding season, or conducting clearance surveys prior to construction.  If an active nest is found during clearance surveys, the nest would be avoided until after the breeding season.  


9. If any previously unidentified federally listed species are discovered, construction activities would stop in the immediate area and Reclamation personnel would be notified. 


10. All equipment would be power-washed to remove invasive weed seeds prior to being brought into the construction area. 


11. Growth of noxious weeds would be monitored and treated as needed during construction and for 2 years following construction.


12. Public access into the construction zone and the recharge facility would be restricted.


13. Use of any areas (disturbed or undisturbed) by the contractor that are not already identified in Figure 2, Figure 3, and Figure 4 would require environmental clearances by Reclamation prior to use for this Project.  Should the contractor propose to use any area that is adjacent to, or includes native vegetation, surveys for federally listed species would be conducted by a professional biologist.  If PPC are located, Reclamation will reinitiate Section 7 consultation, if required under 50 CFR 402.16.


14. If the CAP Terminus Alternative is selected, then all saguaro cacti (determined by a horticulturalist specializing in cacti to be capable of being safely relocated) impacted by construction would be relocated outside of the construction ROW.  The saguaro would be transplanted as close to the removal location as possible by a qualified, experienced contractor in compliance with ARS § 3‑900‑934 (Arizona Native Plant Law).  


15. If the CAP Terminus Alternative is selected, the pipeline would be relocated (as depicted in the February 10, 2010 memorandum to FWS) to avoid PPC.


16. If the CAP Terminus Alternative is selected, CWC would provide an on-site monitor during construction of the realigned portions of the pipeline.


17. If the CAP Terminus Alternative is selected, CWC would install temporary protective fencing between the construction activities and the PPC.



3.5 Cultural Resources


The Project area for evaluation of cultural resource impacts is the corridor within ½ mile of the Proposed Project facilities.  The Project area for analysis of cumulative impacts to cultural resources is the ground water area of impact surrounding the proposed recharge facility. 


3.5.1 Affected Environment


3.5.1.1 Area Context


The Project area is within the Santa Cruz River valley, which has a long prehistory and history.  The general region has seen human activity for more than 10,000 years, evidenced by the discovery of mammoth remains and Paleoindian projectile points in the Santa Cruz watershed.  Between Tucson and Green Valley, many areas of moderate to high cultural resource density are found.  Site types range from sherd and lithic scatters to major prehistoric and historic villages and towns.  At lower elevations near the river, prehistoric site density is high and includes numerous sites dated from the Archaic period to the present.  Hohokam sites are common and range from small lithic and sherd scatters to large villages.  At higher elevations away from the river, numerous prehistoric trails, campsites, petroglyphs, and other resource procurement sites are evident.  Well-known sites between Tucson and Green Valley include the Valencia site, Julian Wash, St. Mary’s, and Punta de Agua.  O’odham sites from the Protohistoric period are also common.  The area also has a number of historic sites connected to Native American, Spanish, Mexican, and Anglo occupations.  Important sites such as the San Xavier Mission, Agua Caliente Ranch, and others contribute to the full range of sites representing every historic context including mining, commerce, farming, transportation, and ranching.  Near the terraces and floodplain of the Santa Cruz River, the potential for buried cultural deposits is high.  


3.5.1.2 Cultural History


Paleoindian Period (9500 to 6000 b.c.)


The earliest human occupation of the Americas is generally attributed to the Paleoindian period, which, in southern Arizona, is represented by the Clovis, Folsom, and San Dieguito traditions.  Paleoindian groups are generally characterized as a pre-agricultural, highly mobile hunter-gatherer society that was well adapted to the Late Pleistocene environment (Cordell 1984, pp. 138–142; Martin and Plog 1973, p. 44).  These groups, however, probably relied most heavily on small game and gathering wild plant resources. 


Clovis people (ca. 9000 to 8000 B.C.) are thought to have used large territories to hunt megafauna, such as bison and mammoth, which became extinct at the end of the last Ice Age.  This tradition is characterized by the diagnostic “Clovis” projectile point with its finely made fluted faces and ground distal end.  Although some of the most famous Clovis sites are found in southern Arizona, they are rare.  Only a few surface Clovis projectile points have been recovered in the Tucson Basin (Bronitsky and Merritt 1986, p. 95) representing the only Paleoindian remains found in the Tucson area.  No remains have been identified as Folsom or San Dieguito in the Tucson Basin.  This scarcity of Paleoindian remains in general may be because late Pleistocene deposits are deeply buried by recent alluvium. 


Archaic Period (7500 B.C. to A.D. 200)


Much like the previous Paleoindian tradition, the Archaic period was originally described as a largely nonsedentary and widespread hunting-gathering culture.  Relatively recent excavations at sites within the Santa Cruz River floodplain in Tucson show that the end of the Archaic period is characterized by a shift to a more sedentary lifestyle with a gradual commitment to agriculture.  High mobility and a subsistence strategy based on hunting and gathering characterize Early Archaic period groups.  Middle Archaic groups had smaller territories, relied on large and small game, and used a range of wild plants.  Many researchers now prefer the term “Early Agricultural” for the Late Archaic period to reflect the adoption of cultivation and increased sedentism, at least along major waterways (Moses and Luchetta 2008, p. 10).


Hohokam (A.D. 200 to 1450)


The Hohokam culture is present in southeastern Arizona beginning around A.D. 200, as evidenced by the large number of sites recorded in the Phoenix and Tucson basins.  The Hohokam were sedentary agriculturalists who constructed pithouses, produced plain and decorated pottery, and created numerous other crafts of shell, stone, and clay.  The Hohokam also constructed extensive irrigation canal systems along the major river valleys.  The Hohokam cultural sequence was established during the late 1930s using the various decorated pottery types excavated at Snaketown, a large village along the Gila River north of the Tucson Basin.  This chronology was modified for the Tucson Basin and was later refined to reflect newly collected data (Moses and Luchetta 2008, p. 11). 


Early interpretations of the origins of the Hohokam were debated – whether they represented an intrusive migration from the south or an indigenous, in-situ development.  Most archaeologists presently accept a model of indigenous origins for the Hohokam.  This model is supported by recent excavations at Early Ceramic (A.D. 200 to 450) sites along the Santa Cruz River that include features common in Early Agricultural/Late Archaic occupations, such as pithouses, storage pits, and ditch agriculture, that are characteristic of the later Hohokam occupation.  


Pioneer Period (a.d. 450 to 750).  Pioneer period Hohokam sites are not well represented in the region, although recent excavations at Valencia Vieja (Wallace 2003) have provided much information about this early period.  Controversy still exists among archaeologists with regard to the nature of the early Pioneer period materials in the area.  Recent excavations have documented an Early Ceramic period occupation characterized by small pithouse villages and plain ware pottery in the Tucson Basin by A.D. 200.  Red ware pottery and more substantial architecture have been found at several sites dating to A.D. 450.  However, more data are needed from Early Ceramic period sites to clarify the nature of their occupations and their relationship to the Late Archaic/Early Agricultural period.


Colonial Period – Cañada del Oro (A.D. 750 to 850) and Rillito (A.D. 850 to 950) Phases.  By the Colonial period, Hohokam populations were growing and the cultivation of maize, beans, squash, and cotton was widely practiced.  Large village sites were established, primarily along major drainages.  At least three communities in the Tucson Basin, including the Romero Ruin community in Catalina State Park, are known to have had ballcourts during the Cañada del Oro phase.  These features probably served as focal points for ceremonial or recreational activities and community integration.  This period witnessed the emergence of the Tucson Basin red-on-brown decorated ceramics, which are distinct from the red-on-buff pottery found in the Phoenix area.


Sedentary Period – Rincon Phase (A.D. 950 to 1150).  The Sedentary period witnessed the greatest expansion in settlement patterns with communities establishing villages along secondary drainages.  Evidence of the practice of nonriverine agriculture is present in the form of rock pile fields, terraces, and check dams.  Large “primary villages,” such as portions of the Punta de Agua site, are present along the floodplain of the Santa Cruz and Rillito rivers during early Rincon times.  The late Rincon period is characterized by a more dispersed pattern of small agricultural hamlets.  Intrusive artifacts in the Sedentary period show evidence of increased trade with other cultural groups.  Ceramics from the Sedentary period exhibit a change from the Colonial period.  Vessel construction changed, and the painted designs were often thicker and heavier (Moses and Luchetta 2008, p. 11).


Classic Period – Tanque Verde A.D. 1150 to 1300) and Tucson (A.D. 1300 to 1450) Phases.  Major changes took place in the Hohokam culture during the Classic period.  Many large village sites that had been occupied since the Pioneer period were abandoned.  New styles of architecture were developed, such as adobe-walled surface houses often arranged in walled compounds.  Ballcourts were no longer used, and platform mounds emerged as the predominant form of public/ceremonial architecture.  Interment was added to cremation as a mortuary practice.  Extensive nonriverine agricultural features are found at Classic period sites throughout the Tucson Basin. 


Ceramic assemblages from this period show a shift from interior to exterior designs on bowls, and a trend toward more rectilinear designs.  Changing trade patterns are observed in the reduction of buff wares from the Phoenix Basin and an increase in polychrome pottery from the Tonto Basin.


Protohistoric Period (a.d. 1540 to 1700)


The Protohistoric refers to the period between the first European influence and actual European presence in an area.  In southern Arizona, Spanish influence increased as Spanish missionaries and communities moved into what is now northern Mexico and New Mexico, but the first recorded extended Spanish presence did not occur until the 1690s.  Before this, Spanish influence was largely represented by the introduction of trade goods, such as glass beads, some domesticates, and some population movements.  During times of initial contact, the Spanish encountered several established O’odham groups within the region, including the Akimel O’odham (Pima), the Tohono O’odham (Papago), the Hia Ced O’odham (Sand Papago) and, most importantly, the Sobaipuri.  Although the Spanish recognized these as separate groups, they are now considered four specific groups within the O’odham culture.  The sites dating from this period are characterized by a perceived reduction in cultural complexity, and areas that were villages in prehistoric times appear as small clusters of cobble-based oval huts.  The larger clusters included house structures, food storage structures, ramadas, and cooking windbreaks.  Toward the end of the Protohistoric period, other site types included rock circles, corrals, and Rancheria-type settlements.  Pottery was thin-walled plainware, with some black-on-buff and stuccoed wares.


The first recorded European contact in the area occurred in the 1690s by a Jesuit missionary named Eusebio Francisco Kino and his military escort (Moses and Luchetta 2008, p. 12).  Father Kino referred to the native O’Odham inhabitants as Sobaipuris.  Sobaipuri settlements were located along the Santa Cruz and San Pedro rivers, with the largest settlement found near the present-day San Xavier community.  By the end of the century, Kino established a rudimentary church and the beginnings of a permanent mission at San Xavier and other Upper Santa Cruz (USC) villages. 


Historic Period (a.d. 1700 to Present)


After the initial Spanish contact in the 1690s, little European influence occurred until the mid-1700s.  At that time, Spanish interests were concentrated south of the Project area in the USC Valley, where a Spanish presidio had been erected at Tubac in 1752, not far from the mission at Tumacacori.  In 1757, the first missionary settlement of San Agustin was established near present-day Tucson.  Subsequent population growth along the Santa Cruz River led to a concomitant increase in the level of Apache raiding in the area.  In response to the Apache threat and increased Spanish interest, a fortified mission at San Agustin was built in the early 1770s (Harte 1980, p. 6). 


In 1775, to further increase Spanish control in the Tucson area, the Tubac Presidio was abandoned and the garrison temporarily moved to the new San Xavier del Bac mission.  A new presidio, named San Agustin de Tucson, was constructed and garrisoned in the area of present-day downtown Tucson.  By 1783, the Presidio was fully developed.  The Spanish retained a presence in Tucson until 1821, when Mexico won its independence from Spain and claimed her territories (Moses and Luchetta 2008, pp. 12, 13). 


Near the Proposed Project area is the San Ignacio de la Canoa land grant.  This grant covered more than 17,000 acres and was granted to Tomas and Ignacio Ortiz in 1821.  Spanish rule ended that same year, but Mexican settlers lived throughout the area.  Hostilities with local Indians ended the Ortiz’s ranching operations and little was done with the ranch until it was purchased in the late 1800s for cattle ranching.  


During the period of Mexican control, there was little economic growth in the area.  In 1853, the area came under the control of the United States as a result of the Gadsden Purchase.  Growth in the region continued to be slow until the start of the Civil War, when an increase in the demand for precious metals caused a mining boom in the newly organized Arizona territory (Id., p. 12).  The surge in economic activity again was accompanied by an increase in Apache raiding.  The Southern Pacific Railroad reached Tucson in 1880 and brought people and resources to the area, stimulating ranching and mining activities.  In the 1880s and early 1900s, several small ranches run by Mexican families were established in the eastern portion of the Tucson Basin; and shortly afterward, Anglo-American homesteaders moved into the area (Id., p. 13).  In the 1920s, the Great Depression limited economic growth.  Recovery from the Great Depression was extremely rapid in the region, evidenced by the large population increase.  Since the early part of the twentieth century, this region has been used for agricultural and mining purposes.


3.5.1.3 Project Research


Prior to conducting fieldwork in the Project area, a Class I records review was performed at the Arizona State Museum (ASM) in Tucson, the State Historic Preservation Office (SHPO) in Phoenix, and on the ASM’s online database AZSite.  This research was conducted to analyze the extent of archaeological work and to determine whether any previously recorded sites were present in or within ½ mile of the Proposed Project facilities.  This records review identified 43 previously completed archaeological surveys (AZSite 2008), 16 of which covered areas within the limits of the Project construction corridor (Table 5).  Three of these surveys covered most of the Project corridor.  Archaeological Consulting Services (ACS) of Tempe surveyed the entire 6-mile long portion of the Project corridor between PMR to its intersection with the potential El Corto Road alignment during the Tucson-Nogales Fiber Optics Right of Way Survey (ASM project number 1995-72.ASM, Adams and Hoffman 1995; AZSite 2008).  Archaeological Research Services (AR Services) surveyed this same area in 2000 during the Tucson Maintenance B-19 Survey (ASM project number 2000-823.ASM, Wright 2000; AZSite 2008).  Finally, SWCA Environmental Consultants (SWCA) surveyed a portion of the ROW in 1997 (1997-257.ASM, Tucker 1995; AZSite 2008).  Harris Environmental Group (Harris) surveyed a portion of Sahuarita Road in 2007 (Luchetta and Shaw 2007; AZSite 2008).  Although the results from this survey have not yet been updated in the AZSite or ASM records, several new sites were recorded and previously recorded sites were reassessed. 


Table 5.  Previous Surveys within the Project Corridor.


		ASM Project Number

		Project Name

		Recording Agency

		Reference



		1964-8

		I-19, Tucson to Nogales

		ASM

		No reference



		1980-106

		Green Valley State Land

		ASM

		No reference



		1983-96

		San Xavier Survey

		CES

		Hanna et al. 1987



		1988-177

		TAP Reach 6 Terminus

		ASM

		Euler 1988



		1988-240

		Sahuarita Corridor

		P.A.S.T.

		Stephen 1988



		1992-77

		Pima Mine Road

		SWCA

		Rea 1992



		1995-72

		Tucson-Nogales Fiber Optic 

		ACS

		Adams and Hoffman 1995



		1995-82

		Green Valley TEP Lines

		P.A.S.T.

		Stephen 1995



		1997-257

		Pantano/Vail to Bicknell

		SWCA

		Tucker 1995



		2000-650

		Cox Cable Installation

		Tierra 

		Fratt and Olsson 2000



		2000-823

		Tucson Maintenance B-19

		AR Services

		Wright 2000



		2003-188

		State Land near Green Valley

		Tierra 

		Thurtle 2002



		2003-581

		Nogales Highway Assessment

		DesArch

		Ruble 2003



		2004-629

		Pima Mine Road

		Tierra 

		Doak 2004



		2004-275

		Rancho Sahuarita

		SWCA

		Harrison and Hesse 2003



		No #

		Sahuarita Road

		Harris 

		Luchetta and Shaw 2007





Note: P.A.S.T. – Professional Archaeological Services and Technologies; Tierra – Tierra Right-of-Way Services; DesArch – Desert Archaeology; and CES – Cultural and Environmental Services.

On September 17, 2008, fieldwork was conducted to complete an intensive Phase III survey of the initially proposed pipeline corridor for the Proposed Project.  No new cultural sites were identified, but seven previously recorded sites were reassessed, and a cultural resources report was completed on September 24, 2008 (Moses and Luchetta 2008).  Subsequent to the elimination of the initial recharge location option, two new recharge location alternatives were surveyed on August 28, 2009.  No new cultural resources were identified, nor were previously identified historic properties found within the survey boundaries (Donaldson 2009).  A third field session on January 11 and 15, 2010 covered an additional alternate pipeline ROW along PMR (for the CAP Terminus Alternative), and a small storage parcel located near the North Parcel.  No new archaeological sites were identified along PMR; a recent historic site was identified in the small parcel associated with the North Parcel (Donaldson 2010).


Records indicate that seven archaeological sites have been recorded within the Project corridor (Table 6).


Table 6.  Previously Recorded Sites within the Project Corridor.


		Site Number

		Description and Cultural Affiliation

		Size in Meters

		NRHP Eligibility



		AZ BB:13:407(ASM)

		Historic artifact/trash scatter and features 

		46 by 55

		Recommended not eligible by recorder



		AZ EE:1:409(ASM)

		Sahuarita Road/Twin Buttes Road

		NA

		Not considered eligible by recorder



		AZ BB:13:679(ASM)

		Tucson & Nogales Railroad

		NA

		Portions within Project corridor not considered eligible by recorder



		AZ EE:1:78(ASM)

		Original town limits of Sahuarita

		NA

		Recommended eligible by recorder 



		AZ EE:1:300(ASM)

		Twin Buttes Railroad

		NA

		Not considered eligible by recorder



		AZ EE:1:350(ASM)

		Historic artifact/trash scatter and berms

		NA

		Not considered eligible by recorder



		AZ I:3:10(ASM)

		U.S. Highway 89

		NA

		Portions within Project corridor not considered eligible by recorder





The previously recorded sites are:


AZ BB:13:407(ASM) – Historic period artifact scatter with feature foundations.  Site recording during the initial survey in August 1992, as well as during the current survey, has effectively exhausted the research potential at this site.  The Preferred Alternative design to begin the proposed pipeline near the PMRRP effectively removes this site from the Project footprint.  The site is recommended as not eligible to the National Register of Historic Places (NRHP). 


AZ EE:1:409(ASM) – Sahuarita Road.  This Historic period road was originally recorded in 2007.  The portion of the site near the Project corridor consists of Sahuarita Road east of U.S. 89.  The site has been impacted by modern grading and construction and, therefore, it is considered not eligible to the NRHP. 

AZ BB:13:679(ASM) – Tucson & Nogales Railroad line.  Sections of this property have been recommended eligible to the NRHP.  Although this spur line was initially built in 1882, the portion within the current Project corridor is recommended not eligible because it has been repeatedly upgraded and no longer retains any of its original components. 


AZ EE:1:78(ASM) – Original town limits of Sahuarita.  This site was reevaluated in 2007 by Harris and recommended eligible to the NRHP under criteria A and C (AZSite 2008).  The reassessment conducted for this Proposed Project concurred with this recommendation.  Should the current undertaking impact any of the features, additional research should be conducted.  Proposed Project plans indicate that known historic features would be avoided and impacts would be limited to the previously disturbed ROW. 


AZ EE:1:300(ASM) –Twin Buttes Railroad line.  The original recording agency recommended this property, originally built around 1905, as not eligible because it has been upgraded and no longer retains any of its original components.  The section of this property to be affected by the Proposed Project has been determined to be not eligible. 


AZ EE:1:350(ASM) – Historic period artifact scatter.  This site was recommended not eligible to the NRHP when it was originally recorded by Tierra Right-of-Way Services in August 2002 (AZSite 2008).  The reassessment conducted for this Proposed Project is in concurrence with this recommendation.  The site lacks integrity and as such, the recent survey recordation has effectively exhausted the research potential at this site.


AZ I:3:10(ASM) – U.S. Highway 89 (Interstate 19).  Various segments of the highway have been investigated over the years with both eligible and ineligible recommendations.  The portion within the current Project corridor is recommended not eligible to the NRHP because it has been upgraded and maintained over the years and no longer retains any historic integrity. 


One previously unknown site was discovered within the Project corridor during the current surveys.  The new site is described as:


CWC-1 (temporary number): Historic period foundations and trash scatter.  This site was recorded during the 2010 survey of a possible storage parcel near the North Parcel.  The site includes the concrete slab foundations of a recently razed residence and associated outbuilding with a trash scatter consisting of mostly broken glass and scattered metal fragments.  Site recordation has exhausted the research potential of the site.  The site is recommended as not eligible to the NRHP.


Construction of the Proposed Project would have little impact within the CWC service area itself, estimated to be about 8 square miles between Anamax Road and Mission Twin Buttes Road to the south.  Six previously recorded archaeological sites are located within the service area: five represent Hohokam-era artifact scatters and one is a possible Archaic artifact scatter with two fire pits.  Many of these sites have been disturbed by road construction and erosion.  


3.5.1.4 Laws, Ordinances, Regulations, and Standards


Because the Proposed Project has a federal nexus, it is subject to compliance with Section 106 of the National Historic Preservation Act of 1966, as amended (NHPA), as implemented through 36 CFR 800.  Section 106 is the most detailed and explicitly defined authority applicable to the Proposed Project with regard to cultural resources.  It requires federal agencies to consider the effects of their actions, including approval, permitting, and technical assistance, on properties that are eligible for, or included in, the NRHP.  Historical sites, objects, districts, historic structures, and cultural landscapes that are eligible for listing in the NRHP are referred to as “historic properties.”  Section 106 also requires the federal agency to afford the Advisory Council on Historic Preservation (ACHP) an opportunity to comment on the agency’s efforts to consider historic properties.  The implementing regulations for Section 106 describe a process of inventory, evaluation, and consultation that satisfies the federal agency’s requirements.  The criteria used for determining the eligibility of cultural resources are found at 36 CFR 60.4.


In November 2008, Reclamation initiated consultation with three tribes regarding the Proposed Project: the Hopi Tribe, Pascua Yaqui Tribe, and Tohono O’odham Nation.  In September 2009, the same tribes were contacted regarding the survey of the two proposed recharge alternatives.  In January 2010, these three tribes also were contacted regarding a third survey associated with the pipeline alternatives along PMR and a small storage parcel near the North Parcel.  A summary of the Proposed Project and the findings of the Class I and Class III surveys were provided to each tribe, along with a request to respond with any concerns the communities may have.  To date, the Hopi Tribe has responded that no properties significant to the tribe would be affected.  


On December 18, 2008, the SHPO concurred with the finding of no adverse effect to historic properties for the initial pipeline survey (Moses and Luchetta 2008).  Similarly, SHPO concurred with the finding of no effect to historic properties for the recharge alternative survey (Donaldson 2009) on September 10, 2009.  The SHPO also was consulted regarding the findings of no effect to historic properties for the survey associated with alternate pipeline routes along PMR and an additional small land parcel near the North Parcel (Donaldson 2010).  On March 16, 2010, the SHPO concurred with the findings of no effect to historic properties associated with the third survey, which was associated with the alternative pipeline routes along PMR and an additional small land parcel near the North Parcel.

3.5.1.5 Standards and Guidance


Federal and state governments offer guidance for the conduct of historic preservation activities.  The Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic Preservation (NPS 1983) establishes standards for the gathering and treatment of data related to cultural resources.  Guidance is also offered for compliance with Section 106 through the ACHP, and Section 110 Guidelines are available through the office of the Secretary of the Interior.  


Cultural resources identified as part of this effort were assessed in terms of a property’s potential eligibility for inclusion on the NRHP.  Three key elements for determining site eligibility for listing in the NRHP are that the property has integrity, that it possesses historical significance, and that significance be derived from an understanding of historic context.  In order for a site to possess integrity and be historically significant, it must meet one of the National Register criteria listed below.


“The quality of significance in American history, architecture, archeology, engineering, and culture is present in districts, sites, buildings, structures, and objects that possess integrity of location, design, setting, materials, workmanship, feeling, and association, and


(a)
That are associated with events that have made a significant contribution to the broad patterns of our history; or


(b)
That are associated with the lives of persons significant in our past; or


(c)
That embody the distinctive characteristics of a type, period, or method of construction, or that represent the work of a master, or that possess high artistic values, or that represent a significant and distinguishable entity whose components may lack individual distinction; or


(d)
That has yielded, or may be likely to yield, information important in prehistory or history.



In other words, a site’s significance is dependent on its integrity—its retention of its essential form and construction, and its continued presence in the setting it was intended to occupy—and on its cultural significance, whether readily apparent or hidden in its potential to yield information” (NPS 1982; NPS 1986). 


3.5.2 Environmental Consequences


3.5.2.1 No Action Alternative

The No Action Alternative would not alter the cultural resources of the Project area.  There would be no effect on cultural resources because no construction would occur.  Cultural resources would continue to be affected by natural erosional forces, as well as any cultural alterations not associated with this Project. 


3.5.2.2 Preferred Alternative


All lands required for components of the Proposed Project, including pipeline construction, recharge facility construction, storage areas, and access roads have undergone cultural resource survey.  The Proposed Project would be constructed primarily on previously disturbed land.  No previously unrecorded cultural resource sites were discovered during the survey conducted for the Preferred Alternative.  All but one of the historic properties that may be impacted by the Preferred Alternative have been determined not eligible for the NRHP.  The Proposed Project will pass through the boundaries of the historic Town of Sahuarita (AZ EE: 1:78(ASM)), which has been recommended eligible to the NRHP.  However, construction activities would avoid known historic features and would be limited to the previously disturbed ROW.  As a result, the Preferred Alternative would have no adverse effect to historic properties, as defined in the NHPA.  No other cultural resources occur in the area of planned disturbance and none would be affected by the Proposed Project.  


3.5.2.3 North Parcel Recharge Site Alternative

Selection of the North Parcel and its associated storage area would have similar impacts to the Preferred Alternative because the delivery system would be identical.  All lands included in the North Parcel have undergone cultural resource surveys.  While use of the North Parcel would not impact any cultural resources, the associated storage area contains a recent Historic-era site comprised of concrete slab foundations and associated trash scatter.  Due to the lack of integrity and failure to meet the NRHP eligibility criteria, the site is deemed ineligible for the NRHP.  Selection of the North Parcel would therefore have no effect on historic properties.


Because unknown cultural resources, human remains and/or funerary objects, paleontological, or other artifacts that are at least 50 years old could be discovered during construction, the same notification and mitigation measures specified in Section 3.5.4—Cultural Resources Mitigation would be employed upon the discovery of cultural or historical resources.  


3.5.2.4 CAP Terminus Alternative


The cultural resource impacts under the CAP Terminus Alternative would be similar to the Preferred Alternative.  The construction of an additional 2 miles of pipeline under the CAP Terminus Alternative would primarily occur in and adjacent to areas that have been previously disturbed for construction of PMR and various utilities.  The additional lands required for pipeline construction under this alternative have undergone cultural resource surveys.  No previously unrecorded cultural resource sites were discovered during the survey of the CAP Terminus project components.  The single historic site previously identified in the general area of the CAP Terminus Alternative (AZ BB:13:407(ASM)) has been determined ineligible for the NRHP.  The CAP Terminus Alternative would therefore have no adverse effect to historic properties, as defined in the NHPA, and no other known cultural resources would be affected.  


Because unknown cultural resources, human remains and/or funerary objects, paleontological, or other artifacts that are at least 50 years old could be discovered during construction, the same notification and mitigation measures specified in Section 3.5.4—Cultural Resources Mitigation would be employed upon the discovery of cultural or historical resources.  


3.5.2.5 CAP Entitlements Alternative

The Project facilities for this alternative would essentially have the same “footprint” as the Preferred Alternative.  Thus, the potential impacts and mitigation measures would be the same as those for the Preferred Alternative.


3.5.2.6 CWC-Only Alternative

The recharge basins for the CWC-Only Alternative would be 40 percent smaller; therefore, the potential for discovering unknown cultural resources would be slightly less than the Preferred Alternative.  No known cultural resources would be impacted under this alternative; mitigation measures for the Preferred Alternative also would be applicable to this alternative. 


3.5.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to occur in the Project area.  These actions may result in cultural resource impacts within the impact area.  However, the Proposed Project and action alternatives would not contribute to cumulative effects on cultural resources in the region since the Proposed Project has no adverse effect on historic properties.  


Likewise, construction of the North Parcel, CAP Terminus, CAP Entitlements, or CWC-Only alternative, in addition to the other components of the Proposed Project, would not contribute to cumulative effects on cultural resources in the region because there would be no adverse effects on historic properties for either of those alternatives. 


3.5.4 Cultural Resources Mitigation


Although no new archaeological sites were located along the surveyed pipeline ROW, one isolated ceramic concentration just north of the Preferred Alternative ROW, while appearing to represent recently introduced materials, may represent the presence of buried cultural deposits not apparent on the surface.  It is recommended that the approximately 180-foot stretch of pipeline excavation in the area of this concentration be monitored to ensure that, although unlikely to occur, any buried cultural deposits or features that are present are recorded and assigned a site number.


Because unknown cultural resources could be discovered during construction, the following measures would be employed upon the unforeseen discovery of cultural resources:


· If artifacts, archaeological soils, or unusual amounts of bone or shell are uncovered during construction activities, all work in the area would be stopped and a qualified archeologist would be contacted immediately for on-site consultation.  


· If a new cultural resources site is discovered during construction, and determined to be significant, a qualified archaeologist would prepare and implement a mitigation plan in accordance with state and federal regulations.


· If cultural resources are recovered during Project construction, a qualified archaeologist would arrange for the curation at a qualified curation facility of any archaeological materials collected.


· If any of the proposed work is redefined to impact standing structures, a qualified historic architect shall evaluate the structures for potential significance.  



Should human remains and/or funerary objects, paleontological, or other artifacts that are at least 50 years old be uncovered during construction, ARS § 41-841 and § 41-844 require that all work be stopped in the area of the discovery and that the Director of the ASM be immediately notified.  Action must then be taken to prevent further disturbance on such remains.  The director of the ASM would have 10 working days to respond to any request to proceed with ground-disturbing activities. 


3.6 Ground Water Resources 


For purposes of the ground water analysis, the Project area is defined as the proposed artificial recharge site and the portion of the aquifer affected by the proposed recharge from the Preferred Alternative, which is an area within a radius of about 6 to 8 miles from the recharge site (see Section 3.6.2—Environmental Consequences).  Construction and use of the pipeline and proposed booster sites are not anticipated to significantly impact the hydrogeologic environment.


3.6.1 Affected Environment


3.6.1.1 
Regional Aquifer 


The Project area is within the southern portion of the approximate 4,000-square-mile TAMA.
  The statutory goal of the TAMA is to reduce ground water overdraft and attain safe yield of ground water supplies by 2025.  Safe yield is defined by ADWR (ADWR 2006a) as “a ground water management goal which attempts to achieve, and therefore maintain, a long-term balance between the amount of ground water withdrawn in an active management area and the annual amount of natural and artificial recharge in the active management area.”  The amount of ground water stored within the TAMA is estimated at 12.7 million AF (ADWR 1999).


The Green Valley/Sahuarita area is within the USC Subbasin of the TAMA.  The USC Subbasin is a large alluvial valley that slopes to the north and northwest.  Within the Green Valley/Sahuarita area of the USC Subbasin, the Sierrita Mountain Range bounds the basin to the west and the Santa Rita Mountain Range bounds the basin to the east.  The mountain ranges are generally composed of Precambrian through Tertiary age granitic, metamorphic, volcanic, and consolidated sedimentary rock.  The basin fill deposits are composed of volcanic deposits and unconsolidated to consolidated sediments consisting of a complex sequence of alternating layers and lenses of gravel, sand, silt, and clay.  


Previous investigations have divided the basin-fill sediments within the USC Subbasin into the Upper Basin-Fill and Lower Basin-Fill units based on their general hydrogeologic characteristics.  The saturated portions of the Upper and Lower Basin-Fill sediments form the Tucson Basin Aquifer.  The Upper and Lower Basin-Fill sediments have been further subdivided into the following stratigraphic units from youngest to oldest: Younger Alluvium; Fort Lowell Formation; Upper, Middle, and Lower Tinaja Beds; and the Pantano Formation.  The saturated portions of the Younger Alluvium along with the Fort Lowell Formation and Upper Tinaja Beds form the most productive unit in the aquifer (ADWR 2006a).  The thickness of the basin-fill deposits within the USC Subbasin ranges from a thin veneer along the mountain fronts to as much as 11,200 feet (ADWR 2006a).  The maximum thickness of the Younger Alluvium along the Santa Cruz River is about 80 feet (Malcolm Pirnie 1998).  


Depth to ground water within the Green Valley/Sahuarita area ranges from 50 to 250 feet below ground surface (bgs) near the Santa Cruz River to more than 500 feet bgs in the Sierrita Mountain foothills (Pima Association of Governments [PAG] 2002).  The ground water flow direction within the Green Valley/Sahuarita area is away from the mountain ranges toward the axis of the basin.  Along the axis of the basin, the ground water flow direction is parallel to the Santa Cruz River from south to north.  The Tucson Basin Aquifer has experienced long-term water level declines and some related subsidence due to cumulative overdrafts associated with agricultural, industrial, mining, and public water supply usage.  From 1940 to 1995, ground water level declines have ranged from 50 to 150 feet within the Green Valley/Sahuarita area (ADWR 2006a).  


Declining ground water levels have led to compaction of the subsurface sediments, resulting in land subsidence in many Arizona basins.  As part of activities to better define and monitor subsidence, ADWR has begun to compile land subsidence data and develop land subsidence maps for the TAMA.  Figure 6 displays the 2007-2008 subsidence in the Green Valley/Sahuarita area.  Based on 1.1 years of monitoring from February 23, 2007 to March 14, 2008, parts of the Green Valley/Sahuarita area had up to approximately 1.4 inches of subsidence (ADWR 2008b).  


The primary source of Tucson Basin Aquifer recharge consists of precipitation associated with mountain-front recharge and stream infiltration, with minor amounts associated with artificial recharge, infiltration of released effluent, ground water underflow, and deep percolation of excess irrigation water.  The primary source of ground water removal from the Tucson Basin Aquifer is pumping; minor amounts of ground water removal are associated with evapotranspiration and underflow. 


3.6.1.2 Ground Water Quality


Ground water quality within the Green Valley/Sahuarita area is generally good with relatively few exceedances of primary drinking water standards (PAG 2002).  Exceptions include elevated levels of nitrate and arsenic.  Based on the PAG (2002) review of water quality data from 85 wells within the USC Subbasin sampled between February 1997 and February 2002, nitrate concentrations exceeding the primary drinking water standard of 10 milligrams per liter (mg/l) were noted in discontinuous areas mostly near and east of the Santa Cruz River.  PAG (2002) noted no readily apparent pattern exists in the geographic distribution of arsenic concentrations exceeding the primary drinking water standard of 10 micrograms per liter (g/l).  A summary of the data reported by PAG (2002) is listed in Table 7.


Table 7.  PAG (2002) Summary of Ground Water Quality within the Upper Santa Cruz Subbasin.


		Parameter

		Standard

		Units

		Detected Range

		Mean

		Number of Wells Reviewed Exceeding Standard

		Number of Wells Reviewed



		Arsenic

		101 (MCL)

		g/l

		ND-46

		NA2

		10

		49



		Nitrate (as Nitrogen)3

		10 (MCL)

		mg/l

		ND-20

		4.44

		7

		775



		Hardness

		No STD

		mg/l

		27-1317

		283

		No STD

		67



		Sulfate

		250 (SMCL)

		mg/l

		3.5-1100

		230

		13

		726



		TDS

		500 (SMCL)

		mg/l

		170-2000

		580

		30

		65





1 Prior to January 23, 2006, MCL for arsenic was 50 mg/l.


2 Mean not calculated due to numerous nondetect values and varying minimum detection levels.


3 Thirteen sample results reported as Nitrite plus Nitrate, but standard is the same as Nitrate (as Nitrogen).


4 Calculation of mean included one nondetect treated as zero.


5 Reported in summary table as 76, but according to Appendix C, total number of samples reviewed was 77.


6 Reported in summary table as 70, but according to Appendix C, total number of samples reviewed was 72.


MCL – Maximum Contaminant Level (EPA Primary Standard); ND – Not Detected; SMCL – Secondary MCL; STD – Standard; TDS – Total Dissolved Solids.


g/l – micrograms per liter equivalent to parts per billion; mg/l – milligrams per liter equivalent to parts per million.



Secondary Maximum Contaminant Level (SMCL) ground water standards are typically exceeded for TDS and sulfate in wells sampled near and downgradient of the Sierrita Mine Tailings Pond.  Possible mitigation options for the mine-related sulfate plume (see Section 1.2—Purpose and Need) have been investigated and the selected remedy will be implemented under a Mitigation Order between Freeport-McMoRan and the ADEQ (ADEQ 2008).  The Mitigation Order is discussed further under Section 3.6.3—Cumulative Effects.


CWC serves approximately 22,000 people with treated ground water extracted from the Tucson Basin Aquifer.  The ground water is made potable by chlorination and through treatment facilities designed to reduce arsenic concentrations.  Use of two CWC production wells has been discontinued due to sulfate contamination of the ground water aquifer in the vicinity of the Sierrita Mine.  These wells were replaced for CWC by Freeport-McMoRan.  Table 8 summarizes the water quality monitoring reported by CWC between 2004 and 2008 for their water distribution system.  The CWC wells are all located within the CWC service area (Figure 1). 


Table 8.  Summary of Ground Water Quality Parameters Reported by CWC.


		Parameter

		Standard

		Units

		2008 Detected Range

		2007 Detected Range

		2006 Detected Range

		2005 Detected Range

		2004 Detected Range



		Coliform

		Presence

		-

		No

		No

		No

		No

		No



		Lead

		15 (AL)

		g/l

		NR

		NR

		NR

		0-29

		NR



		Copper

		1.30 (AL)

		mg/l

		NR

		NR

		NR

		0.02-0.25

		NR



		Arsenic

		101 (MCL)

		g/l

		2-10

		4-10

		<0.2-14

		7-13

		7-14



		Barium

		2 (MCL)

		mg/l

		<0.01-0.09

		<0.01-0.09

		<0.01-0.04

		<0.01-0.04

		0.01-0.04



		Fluoride

		4.0 (MCL)

		mg/l

		0.28-0.9

		0.28-0.9

		0.4-0.7

		0.4-0.7

		0.5-0.6



		Cyanide

		0.2 (MCL)

		mg/l

		NR

		NR

		<0.01-0.02

		<0.01-0.02

		<0.01-0.02



		Nitrate (as Nitrogen)

		10 (MCL)

		mg/l

		0.38-1.76

		<1.00-1.94

		0.57-2.05

		0.4-2.0

		0.50-2.00



		Gross Alpha

		15 (MCL)

		pCi/l

		5.4-6.5

		5.1-8.1

		NR

		NR

		NR



		Radium 226

		5 (MCL)

		pCi/l

		<0.4

		<0.3

		NR

		NR

		NR



		Aluminum

		0.05 to 0.2 (SMCL)

		mg/l

		<0.20-0.23

		<0.20-0.23

		<0.20-0.23

		<0.20-0.23

		<0.02-0.23



		Molybdenum

		No STD

		mg/l

		NR

		NR

		NR

		NR

		<0.04



		pH

		6.5 to 8.5 (SMCL)

		STU

		NR

		6.9-7.9

		7.17-7.40

		7.17-7.40

		7.17-7.32



		Chloride

		250 (SMCL)

		mg/l

		10.7-50.9

		10.7-50.9

		10.7-50.9

		10.7-50.9

		10.7-58.1



		Hardness

		No STD

		mg/l

		75-347

		75-347

		75-460

		75-460

		104-532



		Iron

		0.3 (SMCL)

		mg/l

		<0.02-0.23

		<0.02-0.23

		<0.02-0.23

		<0.02-0.23

		<0.02-0.23



		Magnesium

		No STD

		mg/l

		2-17

		2-17

		3-17

		3-17

		4-21



		Manganese

		0.05 (SMCL)

		mg/l

		NR

		NR

		NR

		NR

		<0.02



		Silver

		0.1 (SMCL)

		mg/l

		NR

		NR

		NR

		NR

		<0.04



		Sodium

		No STD

		mg/l

		44-50

		44-50

		30-61

		30-61

		32-72



		Sulfate

		250 (SMCL)

		mg/l

		45.9-52.6

		45.9-52.6

		32.7-132

		25-4702

		44-5102



		TDS

		500 (SMCL)

		mg/l

		211-218

		211-218

		204-385

		216-6232

		209-7712



		Zinc

		5 (SMCL)

		mg/l

		NR

		NR

		NR

		NR

		<0.02





1 Prior to January 23, 2006, MCL for arsenic was 50 g/l.
2 High reading associated with contamination of wells from Freeport-McMoRan sulfate plume; the two wells that that became contaminated are no longer in use.

AL – Action Level; MCL – Maximum Contaminant Level (EPA Primary Standard); NR – Not Reported; SMCL – Secondary MCL; STD – Standard; STU – Standard Testing Units; TDS – Total Dissolved Solids.
g/l – micrograms per liter equivalent to parts per billion; mg/l – milligrams per liter equivalent to parts per million; pCi/l – picocuries per liter.

Sources: CWC 2005, 2006, 2007b, 2008a, 2009. 

Under the Proposed Project, CAP water would be piped into the Green Valley/Sahuarita area and artificially recharged in a portion of the aquifer to help offset the ground water withdrawals associated with CWC’s water supply activities.  CAP water is a mixture of water from the Colorado, Bill Williams, and Agua Fria rivers with the Colorado River being the principal source.  CAWCD monitors CAP water quality on a monthly and quarterly basis at six sites along the CAP aqueduct by regularly scheduled collection of grab samples and real-time water quality data from installed sensors.  The closest CAP monitoring location to the Proposed Project is the San Xavier Pumping Plant near the terminus of the aqueduct.  Table 9 provides a summary of the 2008 CAP water quality data (which is similar to 2007 data) reported for the San Xavier Pumping Plant.  In general, CAP water contains a greater level of dissolved salts such as bicarbonate, calcium, chloride, magnesium, sodium, and sulfate, when compared to the ground water within the Green Valley/Sahuarita area. 


Table 9.  Summary of CAP Water Quality Parameters, San Xavier Pumping Plant.


		Parameter

		Standard

		Units

		2008 Detected Range



		pH

		6.5 to 8.5 (SMCL)

		STU

		7.7-8.7



		Dissolved Oxygen

		No STD

		mg/l

		7.9-11.0



		Specific Conductance

		No STD

		S/cm

		1000-1090



		Alkalinity (as CaCO3)

		No STD

		mg/l

		80-170



		Arsenic

		101 (MCL)

		mg/l

		1.8-2.7



		Barium

		2 (MCL)

		mg/l

		0.13-0.163



		Calcium

		No STD

		mg/l

		71-82



		Chloride

		250 (SMCL)

		mg/l

		68-78



		Copper

		1.30 (AL)

		mg/l

		ND-0.0022



		Iron

		0.3 (SMCL)

		mg/l

		ND-0.13



		Magnesium

		No STD

		mg/l

		29-31



		Manganese

		0.05 (SMCL)

		mg/l

		3.3-9.3



		Nitrate (as Nitrogen)

		10 (MCL)

		mg/l

		ND-0.68



		Perchlorate

		No STD

		g/l

		ND



		Sodium

		No STD

		mg/l

		93-100



		Sulfate

		250 (SMCL)

		mg/l

		100-280



		TDS

		500 (SMCL)

		mg/l

		602-722





1 Prior to January 23, 2006, MCL for arsenic was 50 g/l. 

MCL – Maximum Contaminant Level (EPA Primary Standard); ND – Not Detected; SMCL – Secondary MCL; STD – Standard; STU – Standard Testing Units; TDS – Total Dissolved Solids; 
g/l – micrograms per liter equivalent to parts per billion; mg/l – milligrams per liter equivalent to parts per million; S/cm – microsemens per centimeter.

Source: CAP 2009. 


Although not detected in the CAP quarterly samples collected at San Xavier Pumping Plant, low perchlorate concentrations of up to 9.7 mg/l in CAP water were detected in June 1999 (CAP 2009).  Based on ongoing remediation efforts in the Las Vegas Valley, Nevada, where perchlorate contamination of Colorado River water occurred, concentrations of perchlorate in CAP water are expected to gradually decrease over time (CAP 2009).  


3.6.1.3 Water Use


In 2005, total water use in the TAMA was approximately 350,000 AF, of which 185,000 AF were for municipal purposes (55 percent), almost 110,000 AF were for agriculture (30 percent), about 35,000 AF were for metal mining (10 percent), and approximately 20,000 AF (5 percent) were for other industrial uses (ADWR 2006b).  Within the USC Subbasin, 2006 water usage was reported by the USC/PUG from data collected by ADWR (Hedden et al. 2008).  Table 10 provides the 2006 water usage (in AF) and percent of usage, along with the projected water usage (in AF) and percent of usage in 2010, 2020, and 2030 reported by USC/PUG.  


Table 10.  Summary of Upper Santa Cruz Subbasin Water Usage.


		Major Users and Providers

		2006

		2010

		2020

		2030



		FICO

		29,800

		39%

		29,800

		37%

		26,800

		30%

		20,800

		23%



		Freeport-McMoRan

		26,700

		35%

		28,000

		35%

		28,000

		31%

		28,000

		31%



		ASARCO

		7,900

		10%

		8,000

		10%

		8,000

		8.8%

		8,000

		8.9%



		Golf Courses

		4,375

		5.7%

		4,375

		5.5%

		4,375

		4.8%

		4,375

		4.9%



		Water Providers

		7,245

		9.4%

		8,975

		11%

		12,715

		14%

		14,095

		16%



		Sand/Gravel

		475

		0.6%

		550

		0.7%

		750

		0.8%

		750

		0.8%



		Homeowner Wells

		330

		0.4%

		365

		0.5%

		500

		0.6%

		660

		0.7%



		Potential Major Users

		 

		0.0%

		200

		0.2%

		9,325

		10%

		13,515

		15%



		Total Usage

		76,825

		80,265

		90,465

		90,195





All quantities in units of AF.

Source: Hedden et al. 2008.


CWC’s service area is approximately 8 square miles, extending roughly between Anamax Road on the north, the Santa Cruz River on the east, Freeport-McMoRan mines on the west, and Continental Road on the south (Figure 1).  In 2007, CWC pumped 2,795 AF of water for its users; in 2006, CWC pumped 3,006 AF.  There were 11,854 total users as of December 31, 2007, up 251 users from the same time in 2006.  Residential uses account for 78 percent of the total water sales, commercial usage accounts for 19 percent, and the other 3 percent is used for water supply maintenance such as flush and cleaning the system (CWC 2008b).  CWC anticipates its water demand to double to about 6,100 AFY by 2020 as a result of additional population growth, which would approximate full build-out of the existing service area (Stantec 2006). 


3.6.1.4 Existing Recharge Projects


Currently, 11 ground water recharge projects are operating within the TAMA.  Of the 11 permitted recharge projects, three recharge facilities occur within the Green Valley/Sahuarita area: Town of Sahuarita WWTP, Robson Ranch Quail Creek, and PMR.  A fourth recharge project, San Xavier Arroyos Project, is ongoing; however, the full-scale project has not yet been implemented.  The water source for the Town of Sahuarita WWTP recharge facility is treated effluent water, and the facility is permitted to recharge up to 896 AFY.  The water source for the Robson Ranch Quail Creek recharge facility is treated effluent water from the Green Valley WWTP, and the facility is permitted to recharge up to 2,240 AFY.  The water source for the PMRRP is CAP water, and the facility is permitted to recharge up to 30,000 AFY.  The water source for the San Xavier Arroyos Project is CAP water.  In 2007 (the most recent year for which data are available), the Sahuarita WWTP recharged 50 AF, the Robson Ranch Quail Creek recharged 1,590 AF, the PMR facility recharged 21,506 AF, and the San Xavier Arroyos Project recharged 1,200 AF (Montgomery and Associates 2009a).  


3.6.2 Environmental Consequences


This section describes the estimated ground water impact area, mounding, and potential water quality impacts from operation of the proposed CWC ground water recharge facility.  As mentioned earlier in Section 1.5—Relationship to Proposed Rosemont Mine, concern regarding the Proposed Project’s relationship to the proposed Rosemont Mine, if any, was raised during the public scoping process.  To address this concern, ground water level changes for the No Action, Preferred, and North Parcel alternatives were modeled for a 20-year analysis period using two assumptions—one in which proposed Rosemont Mine-related ground water pumping does not occur and one in which Rosemont Mine-related ground water pumping does occur.  Ground water changes were modeled using the ADWR TAMA MODFLOW-2000 model, which was updated by Montgomery and Associates (2010).  Model updates for this project by Montgomery and Associates included refinements of the model components in the Project and Rosemont pumping areas, addition of the Proposed Project recharge facility alternatives, and addition of the proposed Rosemont Mine pumping (Montgomery and Associates 2010).  The results of the modeled changes that assume Rosemont Mine-related ground water pumping occurs are discussed in Section 3.6.2.5—CAP Entitlements Alternative.

The description of the ground water impacts included in this revised DEA are summarized from a detailed evaluation of the hydrogeologic feasibility and impacts of the ground water recharge facility that was conducted as part of development of the Proposed Project design (GSA 2010; Montgomery and Associates 2010).  Additional details concerning the facility feasibility and modeling results will be provided to ADWR as part of the permit application process for the proposed CWC recharge facility.  


The descriptions of potential ground water impacts anticipated to occur under the No Action Alternative, the Preferred Alternative, and the North Parcel Alternative assume Rosemont Mine-related ground water pumping does not occur, and is based on the following considerations. 


No Action Alternative (Case 1): The Preferred Alternative is not constructed.  CWC’s CAP water is not recharged in the vicinity of the Green Valley/Sahuarita area.  As discussed in Section 3.6.1.3—Water Use, ground water pumping in the Project area would continue to increase to serve new developments.  The new developments would likely become member lands of CAGRD and would be served ground water by a water provider; CAGRD is responsible for replenishing this ground water use by recharging within the TAMA.


Preferred Alternative (Case 2): The proposed pipeline and recharge facility are constructed.  Upon obtaining the appropriate water storage permit(s), CWC would store up to 7,000 AFY at this facility for 15 to 20 years.  In the long term, it is anticipated the water storage permit would be extended, and CWC would continue to recharge its 2,858 AFY of CAP water and use the storage credits to offset ground water pumping associated with delivery of water within its service area.  At this time, it is unknown whether recovery well(s) would be located within CWC’s current water service area or within the 20-acre recharge facility.  Because water recovery is not contemplated for 15 to 20 years, no specific plan has been developed and no ground water modeling scenarios were conducted.  Also, as noted in Section 2.6.1—Alternatives Considered but Eliminated from Detailed Study—Direct Use of CAP Water, CWC may reinvestigate the option of treating and using CAP water directly if necessary in the future.  


North Parcel Recharge Site Alternative (Case 3): The proposed pipeline and recharge facility are constructed as specified in the Preferred Alternative, but the recharge basins and associated general storage area would be located approximately 1,500 feet to the north within the neighboring parcel currently owned by Pima County.  


3.6.2.1 No Action Alternative

The No Action Alternative would not alter or offset the declining ground water table levels in the Green Valley/Sahuarita portion of the TAMA.  CWC would continue to rely solely on pumping local ground water for delivery to its customers.  Without the delivery and use of its CAP water, either directly or by recharge and recovery, CWC would not have an alternative potable water supply should its existing wells become contaminated or have other problems in the future.  In addition, if there are no actions to change the current conditions, ground water overdraft within the Project area would continue unabated and would result in increasingly greater ground surface subsidence and aquifer compaction, installation of deeper wells to replace dry wells, and additional costs for pumping ground water from lower elevations.  Under the No Action Alternative, the depth to water beneath the preferred recharge site would decline by approximately 145 feet from 2005 levels to a depth of about 336 feet by the end of 2031 (Montgomery 2010).

New developments built within the CWC service area would join CAGRD.  It is anticipated that CWC would continue to pump ground water to serve these member lands, and CAGRD would replenish the ground water used by these member lands at existing recharge basins within the TAMA.  However, because much of CAGRD’s recharge is likely to occur in the lower Santa Cruz Basin, there would be no benefit to the local aquifer nor would an alternative water supply source be available in the event of well contamination. 


3.6.2.2 Preferred Alternative 


3.6.2.2.1 Regional Aquifer 


Under the Preferred Alternative, recharge of CAP water would begin following ADWR permit approval and construction of the CWC storage facility.  After 20 years of recharging 7,000 AFY,
 the extent of the ground water mound (defined as the 1-foot ground water level change) is estimated to be about 9.8 miles north, 6.4 miles south, 4.5 miles west, and 5.5 miles east of the recharge facility (Figure 7).  The maximum projected ground water level rise for the Preferred Alternative is beneath the Project facility and is estimated to be 186 feet compared to the No Action Alternative.  The minimum depth to ground water beneath the recharge facility is estimated to be 124.5 feet in 2017.  After 2017, the projected ground water level beneath the recharge facility decreases due to increased pumping and decreased recharge unrelated to the Project.  The final depth to water is estimated to be 149.8 feet at the end of 2031 (Montgomery and Associates 2010).


The Preferred Alternative would result in elevated ground water levels in an approximate radial pattern, slightly elongated downgradient to the north in response to regional ground water flow direction.  Ground water recharge from the Proposed Project would reduce the rate of regional ground water elevation decline and potentially reduce associated land subsidence within the northern portion of CWC’s service area, southern portion of Sahuarita, and parts of the FICO land area.


Potential impacts to the Staker Parson Gravel Pit, approximately 1,300 feet east of the recharge site, were evaluated by estimating the depth to ground water at the western edge of the gravel pit.  At the gravel pit edge, the minimum depth to ground water is estimated to be 175.3 feet at the end of 2021.  After 2021, the projected ground water level beneath the gravel pit edge decreases with a final depth to water of 208.6 feet at the end of 2031 (Montgomery and Associates 2010).  The current and future estimated depths of the gravel pits at the end of currently planned mining are not known.  ADWR will require monitoring of ground water conditions relative to the gravel pits as one of its permit requirements.

The main pipeline would have capacity to transport additional renewable water supplies to the USC Subbasin, should water providers and users within the USC Subbasin build the necessary infrastructure and obtain supplies.  Transport and use of these additional renewable water supplies, either directly or through recharge, would further assist in reducing overdraft within the USC Subbasin and ameliorating other negative effects resulting from ground water pumping.  These users and providers would need to obtain all required state and local permits associated with use of water delivered through this system.

3.6.2.2.2 Water Quality 


As recharge occurs, ground water quality directly beneath and radiating out from the recharge facility would approximate that of CAP water.  As local ground water is displaced with CAP water, there would be an increase in the concentration of sulfate and TDS, and a general change from calcium-bicarbonate dominant water to calcium-sulfate dominant water.  In 2008, sulfate and TDS concentrations in CAP water averaged 252 mg/l and 653 mg/l, respectively, which exceeded the secondary water quality standards of 250 and 500 mg/l, respectively.  Local ground water quality near the facility for sulfate and TDS is typically 2.5 and 2 times less than the secondary standards, respectively.  CAP water also exceeded the SMCL for manganese, whereas CWC ground water results were either not reported or negligible.  Other constituents that are generally higher for CAP water than for CWC pumped ground water include magnesium (no standard), chloride, pH, and barium; however, the CAP water complies with the applicable standards.  CAP water is typically lower than CWC water in copper, arsenic, and nitrate (as nitrogen).  CAP water quality is acceptable for municipal use, as evidenced by the large amounts used by municipalities within all three counties in central Arizona served with CAP water (Maricopa, Pinal, and Pima).
  Elevated ground water levels that result from recharging also assist in small reductions in pumping costs.  Construction of the proposed CWC water delivery system would comply with applicable federal and state water quality requirements, which would address most potential water quality impacts.  


Based on modeling results, the projected extent of CAP water migration at the end of 2031 would be about 1 mile north and south, and 0.7 mile west and east of the recharge facility (Figure 8).  Under the Preferred Alternative, the projected extent of CAP water migration at the end of 2031 is anticipated to potentially affect approximately 27 water-use wells.  According to the ADWR database, nine wells are listed for domestic water use, five wells are listed for industrial water use, four wells are listed as unused, and nine wells are listed for irrigation use (Montgomery and Associates 2010).  The number of impacted wells is approximate based on modeling assumptions and well locations provided in the database.  Impacted wells were not evaluated vertically due to uncertainties in how deeply the CAP water will infiltrate the aquifer.  The number of impacted wells to the north would likely increase with time as recharged CAP water continues to move in a northerly flow direction. 


3.6.2.2.3 Water Use 


The Preferred Alternative is not expected to result in an increase in water usage within the USC Subbasin as compared to anticipated usage under the No Action Alternative.  Areas within the CWC service area are developing, and would continue to develop, by joining CAGRD as a means of obtaining an assured water supply in the absence of the Proposed Project, which would allow CWC to take and use its CAP entitlement.  As discussed in Section 2.6.1—Alternatives Considered but Eliminated from Detailed Study—Direct Use of CAP Water, direct use of CAP water by CWC has been eliminated as an alternative at the present time.


3.6.2.3 North Parcel Recharge Site Alternative


Impacts to the regional aquifer, water quality, and water use under the North Parcel Alternative are estimated to be similar to the Preferred Alternative.  Changes in model results are reflective of the movement of the recharge location about 1,500 feet to the north and the resulting change in distances relative to nearby pumping wells.  A comparison of the model results discussed below for the North Parcel Alternative to the Preferred Alternative indicates the North Parcel has slightly smaller water-related environmental impacts.  


· Based on modeling results, the 1-foot ground water level change resulting from the recharge of CAP water is estimated to affect an area that is slightly larger than that affected by use of the South Parcel, extending about 10 miles north, 6.3 miles south, 4.5 miles west, and 5.7 miles east of the CWC recharge facility.  The maximum projected ground water level rise for the North Parcel beneath the recharge facility is estimated to be 158 feet compared to the No Action Alternative.  The minimum ground water depth beneath the recharge facility is estimated to be 152.5 feet at the beginning of 2021.  After 2021, the projected ground water level beneath the recharge facility decreases with a final depth to water of 178.8 feet at the end of 2031 (Montgomery and Associates 2010).  By comparison, the projected depth to ground water beneath the recharge facility would be about 336 feet at the end of 2031 under the No Action Alternative. 

· At the Staker Parson Gravel Pit edge, the minimum ground water depth is estimated to be 182.8 feet at the end of 2021.  After 2021, the projected ground water level beneath the gravel pit edge decreases with a final depth to water of 208.6 feet at the end of 2031 (Montgomery and Associates 2010).


· Based on modeling results, the projected extent of CAP water migration at the end of 2031 would be about 1 mile north, and 0.6 mile south, west, and east of the recharge facility.  


· Under the North Parcel, the projected extent of CAP water migration at the end of 2031 is anticipated to potentially affect approximately 23 water-use wells.  According to the ADWR database, seven wells are listed for domestic water use, four wells are listed for industrial water use, four wells are listed as unused, and eight wells are listed for irrigation use (Montgomery and Associates 2010).  


3.6.2.4 CAP Terminus Alternative


Under the CAP Terminus Alternative, only the starting location of the pipeline extension would change compared to the other action alternatives.  Therefore, impacts to the regional aquifer, water quality, and water use under the CAP Terminus Alternative would be the same as the Preferred Alternative or the North Parcel.   


3.6.2.5 CAP Entitlements Alternative

The maximum impacts to the regional aquifer and ground water quality under the CAP Entitlements Alternative would be about 30 percent smaller than the Preferred Alternative because of the reduced amount of recharge.  Water use in the area would be the same as the Preferred Alternative.  Because the capacity of the main pipeline would be limited to approximately 5,000 AFY, the total amount currently allocated to CAP water subcontractors in the Green Valley area, there would not be a future opportunity for USC/PUG participants without existing CAP entitlements to connect to the Proposed Project.  Thus, under this alternative, there would be no opportunity to partially offset existing ground water pumping along the Upper Santa Cruz River by conveying renewable water supplies further south through CWC’s Proposed Project. 


3.6.2.6 CWC-Only Alternative

Impacts to the regional aquifer and water quality due to the decreased CAP water conveyance and recharge capacity of this alternative would be about 55 percent smaller than the impacts of the Preferred Alternative because of the reduced amount of recharge.  Water use in the area would be the same as the Preferred Alternative.  Because the main pipeline would only have the capacity to deliver CWC’s CAP entitlement, there would not be a future opportunity for GVDWID or other USC/PUG participants to connect to the Proposed Project and convey renewable water supplies to offset existing ground water pumping. 


3.6.3 Cumulative Effects


A number of road and housing projects are expected to be constructed in the Project area (see Section 3.1—Background for Cumulative Effects), which will result in increasing water usage and the addition of ground water supply wells to meet demands.  As discussed in Section 3.6.1.3—Affected Environment—Water Use, total water usage in the USC Subbasin is predicted to increase from 76,825 AF in 2006 to 90,195 AF in 2030, with water providers accounting for 14,095 AF (15.6 percent) of the total use in 2030 compared to 7,245 AF (9.4 percent) in 2006.  Because of uncertainty as to future well locations and quantities, specific locations and amounts of pumping by many of these new developments were not incorporated into the recharge facility modeling.  However, future ground water withdrawals incorporated in the TAMA model are described in Montgomery and Associates (2009a) and include 10,983 AFY for new residential developments to begin in 2010 and reach the maximum withdrawal in 2037 for the Green Valley/Sahuarita area.  Also, given the Freeport-McMoRan sulfate plume, available well locations capable of withdrawing potable water may be limited within the CWC service area to the northern and eastern extents, if mitigation measures proposed by Freeport-McMoRan are unsuccessful in remediating the current plume in a timely manner.  As a result, future pumping for reasonably foreseeable demands is likely to result in a greater withdrawal of ground water in the Project area, and some of the pumping may be closer to the recharge facility than modeled.  Additional ground water pumping in the impact area would confine the impact of CAP water recharge at the proposed recharge facility to a smaller area in terms of mound height and projected extent of CAP water migration (compare Figure 7 with Figure 9, and Figure 8 with Figure 10, as discussed below in this section), but would result in a greater vertical depth of infiltration. 


Another reasonably foreseeable activity in the impact area is ground water withdrawal under a Mitigation Order issued by ADEQ to Freeport-McMoRan.  Presently, the Sierrita Mine preferred sulfate remediation action (Sierrita Mine Alternative 5), discussed in the Freeport-McMoRan feasibility study for addressing the sulfate plume, consists of an aggressive ground water pumping program using plume stabilization pumping and mass removal pumping within the plume to reduce the extent and sulfate mass of the downgradient plume (HGC 2008).  The objective of Sierrita Mine Alternative 5 is to pump all of the water that can be used at the Sierrita Mine from the downgradient plume in order to accelerate the removal of sulfate mass from the plume during the lifetime of the mine (HGC 2008).  Implementation of the Sierrita Mine Alternative 5 would begin following approval by ADEQ, with increased ground water pumping for plume remediation beginning 24 to 36 months later, assuming the necessary land acquisition required by Alternative 5 has been completed.  The Sierrita Mine Alternative 5 assumes a total ground water pumping rate of 17,236 gallons per minute (gpm) from 2010 to 2035 (HGC 2008).  In comparison, the TAMA model assumed a pumping rate of about 5,029 gpm for the predictive period, which is based on 2007 data for the interceptor wellfield (Montgomery and Associates 2009b).  Based on the modeling results performed for the Freeport McMoRan feasibility study, the Sierrita Mine Alternative 5 would result in a predicted ground water elevation decline directly below the Preferred Alternative’s recharge facility of between 20 and 25 feet at the end of 2020 and about 30 feet at the end of 2040 (HGC 2008).
  This cumulative impact would result in a smaller impact area where long-term impacts from Project-related recharge would occur. 


CAP water recharged by the Proposed Project would help alleviate potential land surface subsidence within the Project area during the lifetime of the Proposed Project; however, many current and possible future actions would affect the potential for subsidence to occur.  These current and possible future actions include, but are not limited to, continued pumping for agricultural and mining purposes, direct use of CAP water rather than recharge, and long-term ground water withdrawals associated with future implementation of the Sierrita Mine Alternative 5.  


Recharge of CAP water by the Proposed Project would be an incremental addition to other sites recharging CAP water and treated effluent within the Green Valley/Sahuarita area, as discussed in Section 3.6.1.4—Affected Environment—Existing Recharge Projects.  The combined effect of recharge by the Proposed Project and other facilities would reduce ground water overdraft, ground surface subsidence, aquifer compaction, and the need to deepen wells or incur greater pumping costs.  Beneath the Town of Sahuarita WWTP, the ground water level rise after 20 years of recharge is estimated to be 10 feet.  Beneath the Robson Ranch Quail Creek facility, the ground water level rise after 20 years of recharge is estimated to be 50 to 70 feet.  Beneath the PMR facility, the ground water level rise after 20 years of recharge is estimated to be 2 to 9 feet.  Beneath the San Xavier Arroyos Project, the ground water level rise after 20 years of recharge is estimated to be less than 1 foot.  Those recharge facilities were incorporated into the model based on the total quantity permitted and the permitted life of the facility to ensure there are no adverse impacts from the proposed recharge facility in anticipation of the ADWR permit application process.  Based on the model results, the cumulative impact of the Preferred Alternative does not substantially alter the ground water mounding beneath these facilities because of the small change anticipated to occur and the substantial depth to ground water in the Project area.  


As explained at the beginning of Section 3.6.2—Environmental Consequences, concern was raised during the public scoping process regarding the Preferred Alternative’s relationship to the proposed Rosemont Mine.  The outcome and timing of the Rosemont Mine project will not be known until a Record of Decision is issued on the EIS for the proposed Rosemont Mine.
  However, to address this concern, ground water level changes for both the No Action and Preferred alternatives were modeled for a 20-year analysis period using three scenarios regarding Rosemont Mine-related ground water pumping:


Case 4 – Potential Mine pumping without the Proposed Project: This case is the same as Case 1 (No Action Alternative) with potential Rosemont Mine pumping modeled to occur at two locations in Sections 17 and 21, Township 17 South, Range 14 East, as shown on Figure 9.  Potential Mine pumping is simulated for a 20-year period from 2012 through 2031.  The simulated pumping rate is 5,400 AFY for the first eight years of operation (2012 through 2019), and 4,700 AF/yr for the last 12 years of operations (2020 through 2031).  


Case 5 – Potential Mine pumping with the Proposed Project: This case is the same as Case 2 (Preferred Alternative) with potential Rosemont Mine pumping, as described in Case 4 above. 


Case 6 – Potential Mine pumping with the North Parcel: This case is the same as Case 3 (North Parcel Alternative) with potential Rosemont Mine pumping, as described in Case 4 above. 


Figure 9 displays the difference between Case 4 (No Action with Rosemont Mine-related pumping) and Case 5 (Preferred Alternative recharge and Rosemont Mine-related pumping), which is the ground water mound formed by the proposed recharge, assuming that Rosemont Mine-related pumping is occurring.  The difference between Case 4 and Case 6 (Rosemont Mine-related pumping and North Parcel) was modeled and reported by Montgomery and Associates (2010).  


Table 11 provides a summary of major differences between the six modeling cases.  As described for Case 2 (see Section 3.6.2.2.1—Environmental Consequences—Regional Aquifer), the Preferred Alternative recharge would result in elevated ground water levels in an approximate radial pattern, slightly elongated downgradient to the north in response to regional ground water flow direction.  Assuming Rosemont Mine-related ground water pumping occurs as described in Rosemont Mine’s water balance plan (M3 2007), only small differences are noted in the projected ground water level rise between the two scenarios (compare Figure 7 with Figure 9).  With Rosemont pumping, the ground water mound from recharge would be slightly smaller than under the Preferred Alternative (Case 2), and would extend about ½ mile less to the north (Figure 9).  In addition, the minimum depth to ground water under Case 5 beneath the recharge facility is about 3 feet lower than Case 2 because of the lowered water table surface associated with Rosemont pumping.  If Rosemont pumping occurs, the maximum projected ground water level rise for the Preferred Alternative is estimated to be 205 feet compared to 186 feet under the No Action Alternative without Rosemont pumping (for a difference of 19 feet).
  As a result of Rosemont pumping, the minimum depth to ground water beneath the recharge facility changes from 124.5 feet at the end of 2017 under Case 2 to 127.8 feet under Case 5.  Similarly, the minimum depth to ground water at the edge of the Staker Parson Gravel Pit changes from 175.3 feet under Case 2 to 187.2 feet under Case 5.  


Table 11.  Model Case Scenario Summary.


		Case

		Case Description

		Northern Extent of Ground Water Mound (miles)

		Maximum Ground Water Level Change (feet)

		Minimum Depth to Ground Water Beneath Recharge Facility (feet)

		Depth to Water at the end of 2031 (feet)



		1

		No Action Alternative

		NA

		-145

		NA

		336



		2

		Preferred Alternative

		9.8

		186

		124.5 (2017)

		149.8



		3

		North Parcel Recharge Site Alternative

		10

		158

		152.5 (2021)

		178.8



		4

		Potential Mine Pumping Without the Proposed Project

		NA

		-165

		NA

		356



		5

		Potential Mine Pumping with the Proposed Project

		9.3

		205

		127.8 (2017)

		153.1



		6

		Potential Mine Pumping with the North Parcel

		9.4

		165

		159.8 (2021)

		194





NA = Not Applicable.

(2017) = Year minimum depth to ground water reached.

Ground water quality impacts beneath and in the vicinity of the recharge facility under Case 5 is similar to Case 2 except the extent of CAP water migration would be about 1.1 miles, or 0.1 mile more, to the north at the end of 2031 (compare Figure 8 with Figure 10).  Under Case 5, two additional wells are within the extent of CAP water migration impact area when compared to the Preferred Alternative.  According to the ADWR database, the two wells are listed for irrigation use.  As with the Preferred Alternative, the number of impacted wells is approximate and based on modeling assumptions and well locations in the database.  The number of impacted wells would likely increase with time as CAP water continues to move in a northerly flow direction.  As discussed in Section 3.6.2.2.2—Environmental Consequences—Water Quality, the difference in water quality between CAP supplies and existing CWC ground water is not substantial, and the CAP water is being used by many municipalities in central Arizona. 


If both ground water pumping associated with the proposed Rosemont Mine and withdrawals associated with Sierrita Mine Alternative 5 (which are expected to be about 723,000 AF from 2010 to 2035) occur, the aerial extent of the CAP water migration would be reduced from what is described above for Case 5 and depicted in Figure 10.  The reduced CAP water migration would be due to the overall lowering of the water table, which would increase the vertical extent of CAP water infiltration. 


Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project with either the North or the South parcel, would have the same cumulative impacts to ground water resources as the Proposed Project because no change in the amount of water recharged would occur.  

Compared to the Proposed Project, construction of the CAP Entitlements or CWC-Only alternative would have fewer ground water cumulative effects due to the smaller amount of water recharged.

3.7 Surface Water Resources


The Project area for evaluation of impacts to surface water resources is the immediate vicinity of the Preferred Alternative recharge sites and the downstream floodplain.  The Project area lies within the Upper Santa Cruz River watershed of the Gila River Basin.  


3.7.1 Affected Environment 


The Santa Cruz River and its tributaries in the Project area are ephemeral, meaning they flow only in response to storm events (Pope et al. 1998).  The only perennial reaches of the Santa Cruz River near the Project area are effluent-dependent reaches approximately 18 miles upstream and 25 miles downstream of Green Valley (ADWR 2008a).  The ground water level is currently estimated to be approximately 200 feet under the Santa Cruz River, and is declining (Section 3.6.1—Ground Water Resources).  The closest United States Geological Survey (USGS) gage to the Project area is the Santa Cruz River at Continental, Arizona (stream gage number 09482000).  The gage is about 3.5 miles upstream from the Project area.  The drainage area above the gage is 1,682 square miles.  


Based on Federal Emergency Management Area (FEMA) Flood Insurance Rate Maps (FIRM) for the Project area,
 the 100-year floodplain has an approximate width ranging from 3,300 to 5,800 feet, with an elevation of approximately 13 feet above the bottom of the river channel.  Within the Project area, the Santa Cruz River bottom ranges in elevation from 3 to 10 feet below the first terrace deposit on which the proposed recharge facility alternatives would be constructed.  Two similarly constructed recharge basins, Green Valley WWTP and Robson Ranch Quail Creek, are upstream of the Project area within the FEMA 100-year floodplain.


Flooding along the Santa Cruz River near the Project area occurs in response to short periods of heavy precipitation.  Table 12 displays the annual peak discharges for each water year measured at the Santa Cruz River at Continental gage.  

Table 12.  Annual Peak Discharges Measured at the Santa Cruz River at Continental, Arizona.


		Water Year

		Date

		Annual Peak Discharge (ft3/s)

		Gage Height (ft)

		Gage Height Code

		Water Year

		Date

		Annual Peak Discharge (ft3/s)

		Gage Height (ft)

		Gage Height Code



		1940

		08-14-40

		12,100

		8.85

		3

		1977

		07-18-77

		3,290

		7.32

		 



		1941

		08-09-41

		3,670

		5.40

		3

		1978

		10-09-77

		26,500

		16.70

		 



		1942

		07-28-42

		2,700

		4.95

		3

		1979

		12-18-78

		16,000

		10.00

		 



		1943

		08-01-43

		4,000

		5.55

		3

		1980

		08-25-80

		2,360

		6.20

		 



		1944

		08-12-44

		4,440

		5.80

		3

		1981

		09-05-81

		3,350

		7.10

		 



		1945

		08-09-45

		7,820

		7.25

		3

		1982

		08-15-82

		2,160

		5.85

		 



		1946

		09-09-46

		4,120

		5.94

		2,3

		1983

		02-04-83

		4,800

		8.39

		 



		1947

		10-01-46

		5,330

		6.40

		3

		1984

		10-02-83

		45,000

		16.34

		 



		1952

		08-15-52

		1,820

		4.20

		3

		1985

		12-28-84

		11,600

		9.66

		3



		1953

		07-14-53

		4,910

		6.20

		3

		1986

		07-16-86

		840

		5.27

		 



		1954

		08-05-54

		14,600

		10.10

		3

		1987

		08-05-87

		340

		3.60

		 



		1955

		08-19-55

		17,500

		11.34

		3

		1988

		07-28-88

		930

		4.75

		 



		1956

		07-29-56

		3,090

		4.00

		3

		1989

		09-03-89

		1,200

		5.32

		 



		1957

		08-21-57

		1,690

		3.62

		3

		1990

		10-05-89

		1,790

		6.21

		 



		1958

		08-05-58

		5,620

		5.83

		3

		1991

		09-01-91

		1,270

		4.02

		 



		1959

		08-17-59

		3,900

		5.43

		3

		1992

		08-24-92

		4,120

		6.86

		 



		1960

		01-12-60

		3,740

		5.70

		3

		1993

		01-19-93

		32,400

		14.75

		 



		1961

		08-23-61

		4,820

		5.80

		3

		1994

		08-22-94

		707

		4.50

		 



		1962

		01-25-62

		2,480

		4.80

		3

		1995

		01-06-95

		2,350

		6.38

		 



		1963

		08-06-63

		4,220

		5.65

		3

		1996

		09-03-96

		1,520

		5.60

		 



		1964

		09-10-64

		14,000

		10.13

		3

		1997

		09-06-97

		2,140

		6.20

		 



		1965

		09-12-65

		370

		6.15

		3

		1998

		07-22-98

		1,940

		5.88

		 



		1966

		12-23-65

		5,990

		9.34

		6

		1999

		07-23-99

		896

		4.81

		 



		1967

		07-27-67

		3,730

		8.81

		 

		2000

		08-23-00

		2,590

		6.57

		 



		1968

		12-20-67

		18,000

		15.30

		 

		2001

		10-23-00

		5,290

		8.19

		 



		1969

		08-05-69

		1,680

		5.79

		 

		2002

		09-06-02

		600

		5.06

		 



		1970

		07-20-70

		3,720

		7.80

		 

		2003

		07-28-03

		3,580

		7.25

		 



		1971

		08-20-71

		3,270

		7.30

		 

		2004

		09-18-04

		541

		4.18

		 



		1972

		07-14-72

		3,290

		8.72

		 

		2005

		08-02-05

		3,970

		7.49

		 



		1973

		03-14-73

		2,130

		7.20

		 

		2006

		07-25-06

		1,830

		5.92

		 



		1974

		09-03-74

		3,450

		8.10

		 

		2007

		07-19-07

		4,700

		6.79

		 



		1975

		09-01-75

		3,350

		8.15

		 

		2008

		07-13-08

		1,650

		4.34

		 



		1976

		07-12-76

		3,800

		7.90

		 

		 

		 

		 

		 

		 





ft = feet.

ft3/s = cubic feet per second.

Gage height qualification codes:
     2: Gage height not the maximum for the year.
     3: Gage height at different site and (or) datum.
     6: Gage datum changed during this year.


3.7.2 Environmental Consequences


3.7.2.1 No Action Alternative

No adverse impacts on surface water resources would occur under the No Action Alternative because existing conditions would continue for the foreseeable future.  


3.7.2.2 Preferred Alternative


The Preferred Alternative involves activities within the FEMA 100-year floodplain and would result in impacts on flood flows and the floodplain.  The activities to be conducted in the floodplain include construction of a portion of the CAP water delivery pipeline, a booster station, temporary and permanent access roads, temporary staging areas, and a recharge facility with equipment storage area.  


Flood impacts resulting from construction of underground piping, temporary and permanent access roads, and a storage area would cause a negligible increase in flood elevation.  Both the access roads and storage area would be constructed on bare ground.  These activities would result in a negligible reduction in the natural floodplain recharge capability due to vehicle compaction of surface soils and installation of impermeable pipes below the ground surface.  


As permanent structures in the floodplain, a booster station and a recharge facility could directly increase local flood elevations by reducing the natural floodplain recharge capacity, floodplain storage capacity, and displacement of floodwaters around the structures.  Flood flow impacts from the Preferred Alternative could include increased channelization and the localized increase in floodwater velocities due to narrowing of the cross-sectional area.  


Based on a comparison of the FEMA 100-year flood water elevation to the Proposed Project or its alternatives, the surface elevation of the 100-year flood is about the same as the perimeter wall elevation around the proposed recharge facility.  For flood events that overflow the Santa Cruz River channel, the floodplain recharge capacity reduction and floodwater displacement would be proportional to the footprint of the structures.  The booster station would cover an area of about 1.1 acres to a height of 8 feet.  The recharge facility would cover an area of about 15.6 acres to a height of 5 feet.  


If a flood event occurs that is large enough to either inundate the recharge facility or erode a perimeter wall, the net reduction in material (approximately 18,000 cubic yards) removed from the floodplain as a result of the recharge basin construction would offset the initial flood elevation rise and would likely result in a localized lowering of the 100-year floodplain elevation.  


For flood events that overflow the Santa Cruz River channel but do not inundate the recharge basins, the resulting flood elevation rise would be localized and minor based on the relatively small area of the recharge basin footprint.  Agricultural and residential properties in the immediate vicinity of the Project area are currently within the FEMA 100-year flood zone.  As a result, no significant impacts to neighboring properties due to a negligible increase in flood elevation are anticipated.  Any increase in floodwater velocity would be a localized effect resulting in increased channel scouring, increased size of material conveyed during the flood event for a short distance, and increased downstream deposition of the eroded material.  Because no developed properties are within the Santa Cruz River channel immediately downgradient of the Preferred Alternative recharge site, no significant impacts from increased flood flow velocities to neighboring properties are anticipated.


The Preferred Alternative does not involve direct recharge to the Santa Cruz River.  As a result, there would be no impact on the quantity or quality of surface water resources because the Proposed Project or its alternatives would not cause ground water levels to rise sufficiently to affect surface water flow.  Additionally, the Proposed Project or its alternatives would not cause a significant decrease in flood channel infiltration because the recharge basins would not be in the stream channel and the basins would cover a relatively small area (15.6 acres) relative to the total surface area of the Santa Cruz River and its floodplain.  As discussed in Section 3.6.2—Ground Water Resources—Environmental Consequences, the minimum depth to ground water resulting from the proposed recharge would be 124.5 feet, which would occur directly beneath the recharge site.  


3.7.2.3 North Parcel Recharge Site Alternative

Because the impacted area for the North Parcel is the same as the Preferred Alternative site, all impacts described in Section 3.7.2.2 above are applicable to the North Parcel.  The width of the FEMA 100-year floodplain at the North Parcel is nearly identical to that at the Preferred Alternative (South Parcel).  


3.7.2.4 CAP Terminus Alternative


The CAP terminus is within the FEMA 100-year floodplain.  Construction of the additional underground vault associated with this alternative is likely to have a negligible impact on flood elevation due to the negligible reduction in floodplain infiltration.  The underground vault would not alter flood flow.  As a result, the impacts associated with this alternative are the same as the Proposed Alternative.


3.7.2.5 CAP Entitlements Alternative

The surface water effects for the CAP Entitlements Alternative would be reduced compared to the impacts of the Preferred Alternative because the new recharge facilities would be about 30 percent smaller. 


3.7.2.6 CWC-Only Alternative

The impacts to surface water from the CWC-Only Alternative would be less than the impacts of the Preferred Alternative because the recharge facility would be reduced by approximately 55 percent. 


3.7.3 Cumulative Effects


Assuming future development within the Project area will be limited to the available area outside of the FEMA 100-year floodplain, none of the reasonably foreseeable actions in the Project area are likely to have an effect on flooding in the area; therefore, the cumulative effects are the same with the Proposed Project and the action alternatives.  


A reasonably foreseeable action near the proposed recharge alternatives is the continued gravel mining at the Staker Parson Gravel Pit.  The gravel pit is within the FEMA 100-year floodplain.  In the event of a 100-year flood, continued removal of material over time from the pit will help mitigate local flood elevation rises due to the action alternatives.


3.8 Socioeconomic Resources


The analysis of social and economic conditions addresses the relationships between the Proposed Project and the communities it may affect.  The Project area for evaluation of socioeconomic impacts is Pima County because the Proposed Project use would occur in the south-central portion of the county.  Direct and indirect socioeconomic effects of construction would occur primarily in Green Valley, Sahuarita, and nearby communities.  Some direct and indirect socioeconomic impacts are likely to occur in the Tucson metropolitan area as the result of construction activities.  The CWC service area and nearby water users relying on the same portion of the ground water aquifer would experience some socioeconomic effects associated with water recharge and pumping.

3.8.1 Affected Environment


3.8.1.1 Data Sources


Information from federal, state, and local sources was used to characterize the overall baseline and future economic and demographic conditions in the Project area.  Data were collected for population, employment, household and per capita incomes, wage rates, and other economic and demographic variables.  Specific sources of data include:


· Regional, county, municipal, and water company reports and information;

· Arizona Department of Commerce; and

· U.S. Department of Commerce, Census Bureau. 


Most data sources have not been updated since 2007, so they do not reflect the economic downturn experienced in 2008 and 2009.  


3.8.1.2 Population


The population of Pima County has grown rapidly over the past 10 years and is projected to grow steadily over the next 40 years at a declining rate (Table 13).


Table 13.  Pima County Historical, Current, and Projected Population and Percent of Change.


		Year

		Total Population

		Change

		Percent Change



		1990

		666,880

		--

		--



		2000

		846,746

		179,860

		27%



		2010

		1,070,723

		223,977

		26%



		2020

		1,271,921

		201,198

		16%



		2030

		1,442,420

		170,499

		13%



		2040

		1,585,983

		143,563

		10%



		2050

		1,709,026

		123,043

		8%





Source: ADOC 2007.

The Town of Sahuarita has experienced exponential population growth in the past 20 years.  However, the growth rate is expected to significantly taper off after 2020.  Table 14 shows Sahuarita’s population growth, which has been much more rapid than Pima County’s as a whole (compare Table 13 with Table 14).  


Table 14.  Town of Sahuarita Historical, Current, and Projected Population and Percent of Change.


		Year

		Total Population

		Change

		Percent Change



		1990

		1,622

		--

		--



		2000

		3,242

		1,620

		100%



		2010

		37,965

		34,723

		1,071%



		2020

		71,479

		33,514

		88%



		2030

		84,714

		13,235

		19%



		2040

		92,230

		7,516

		9%



		2050

		101,274

		9,044

		10%





Sources: Sahuarita 2008a; Tucson 2006; ADOC 2007.


Green Valley’s population has risen steadily in the last 10 years, but at a slower rate than that of Sahuarita (Chamber 2008).  Population projections for Green Valley are not available for comparison to Sahuarita and Pima County.  However, CWC anticipates the population of its service area to more than double from its current level of 22,000 to about 43,000 by 2020 (Stantec 2006).  


3.8.1.3 Employment and Income Patterns


Primary components of the Pima County economy are government, business, industry, and technology.  Government (federal, state, and local) is a major employer providing opportunities in management, public administration, and education.  Major business enterprises include Raytheon in manufacturing, Wal-Mart Stores in retail trade, and Freeport-McMoRan in mining.  Construction is a major component of the Pima County economy, a reflection of Pima County’s growth.  In 2006, the value of permitted construction decreased to slightly under $2 billion from a recent (2005) high of more than $2.5 billion.  Construction and extraction jobs in 2006 accounted for 6.7 percent of the total working population, which is fourth in the list of employees by occupation for Pima County (2007b).


The Pima County civilian labor force is estimated to be approximately 457,000 (ADOC 2007).  Based on the 2000 census, unemployment in the County was slightly lower than for the State of Arizona.  Table 15 shows that 1999 median household and per capita incomes in the County were slightly lower than similar levels in Arizona.  Similarly, the percentage of families living below the poverty level in Pima County was slightly higher than the State of Arizona.


Table 15.  Economic Attributes for Pima County.


		Attribute

		Pima County

		Arizona



		Population

		843,746

		5,130,632



		Employment, civilian (2007)

		457,101

		3,029,090



		Unemployment rate (2007)

		3.7%

		3.8%



		Median household income (2004)

		$38,687

		$43,696



		Per capita income (1999)

		$19,785

		$20,275



		Families below poverty level (2004)

		15.6%

		14.6%





Sources: Census 2000; ADOC 2007, 2008.


The average entry-level wage earned by employees in Pima County was $7.56 per hour in 2007.  This falls in the 10th percentile for the United States.  The average wage for experienced employees was $21.93 per hour, which is in the 75th percentile for the United States (ADOC 2008).


Because Sahuarita is only 15 miles from Tucson, more than half of its employed residents commute to the city to work.  The main source of employment in Sahuarita is education and health services.  The unemployment rate for the town in 2000 was 2.9 percent, well below Pima County and state averages (Census 2000).


Green Valley is primarily a retirement community with more than 70 percent of its residents aged 65 or older (Census 2000).  Only 14.2 percent of Green Valley residents aged 16 or older are employed (ADOC 2008).


3.8.2 Environmental Consequences


The socioeconomic impacts from the No Action and Preferred alternatives related to construction and operation of the Proposed Project are discussed in this section.  The impact area for socioeconomic resources extends to the Tucson metropolitan area due to the likelihood that the employment base for construction workers needed for the Proposed Project would come from the Tucson area.

3.8.2.1 No Action Alternative

No substantial adverse impacts on socioeconomic resources in the impact area is anticipated under the No Action Alternative because existing conditions would continue for the foreseeable future.  It is assumed that any additional water treatment costs due to contamination of wells would be paid by the parties responsible for the contamination. 


3.8.2.2 Preferred Alternative


The estimated construction costs of the Proposed Project is $19.7 million.  The components of the total costs are: 


· Materials, Equipment, and Other Costs = $15.6 million

· Labor = $4.1 million



Pipeline construction would require approximately 33 workers for 6.5 months.  Concrete, horizontal boring, and mechanical-electrical crews would employ approximately 27 workers.  Earth moving for construction of the recharge basin would require an additional five workers.  It is estimated that a maximum of about 65 construction workers would be required to complete the Proposed Project in a 6.5-month period.


Minor short-term benefits to socioeconomic resources would occur with implementation of the Preferred Alternative from construction expenditures of $19.7 million, which would be approximately 0.01 percent of the annual Pima County total construction expenditures in 2006.  Similarly, the employment of up to 65 workers during peak construction would provide a short-term minor benefit in jobs.  Indirectly, there would be a short-term minor economic benefit for local businesses due to construction workers’ expenditures on lodging and food, although most of the work force would likely commute from their homes in the Tucson area.  Given the relatively small scale and short term of construction activity, there would not be a discernable impact on services or government tax receipts.  Economic benefits to the impact area through employment and expenditures related to ongoing operation and maintenance requirements of the pipeline and recharge facility would be negligible.  The Preferred Alternative is not anticipated to have any long-term adverse impacts on socioeconomic resources in the impact area.  CWC and its customers would benefit by securing a reliable source of water, in the event additional water supply wells become contaminated by the sulfate plume.  Landowners and water users within the impact area also would benefit from reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels. 

3.8.2.3 North Parcel Recharge Site Alternative

Socioeconomic impacts from the North Parcel would be about the same as the Preferred Alternative.  Total construction costs would be about $19.2 million, or about 2.5 percent less than the Preferred Alternative. 

3.8.2.4 CAP Terminus Alternative


Estimated costs of the CAP Terminus Alternative would be about $5.1 million higher than either the Preferred Alternative or the North Parcel, an increase of approximately 26 percent.  Approximately the same maximum number of workers would be required, with the pipeline crews working another 1.5 months.  The minor beneficial socioeconomic impacts to the regional economy under the CAP Terminus Alternative would be slightly greater than the Preferred Alternative.  However, most of the increase in construction costs would be for pipe and equipment, which would likely be purchased from outside the region.  Like the Preferred Alternative, landowners and water users within the impact area would benefit from reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels. 


3.8.2.5 CAP Entitlements Alternative

The estimated cost of the CAP Entitlements Alternative would be less than the Preferred Alternative because of the smaller size of the facilities.  Thus, the minor beneficial socioeconomic impacts to the regional economy of the CAP Entitlements Alternative would be smaller.  Like the Preferred Alternative, there also would be benefits to landowners and water users within the Project impact area due to reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels, although these benefits would be smaller. 


3.8.2.6 CWC-Only Alternative

The estimated cost of the CAP Entitlements Alternative would be less than the Preferred Alternative because of the smaller pipe size and smaller recharge facility, and the maximum number of employees would be reduced.  As a result, the minor beneficial socioeconomic impacts to the regional economy of the CWC-Only Alternative would be smaller than those of the Preferred Alternative.  Compared to the Preferred Alternative, the CWC-Only Alternative would result in fewer benefits to landowners and water users within the Project impact area due to reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels.


3.8.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to be constructed within the impact area.  The Preferred Alternative and other action alternatives, when added to the past, present, and reasonably foreseeable future construction activity in the Project area, would provide short-term minor socioeconomic benefits from construction expenditures.  Long-term beneficial cumulative impacts from the Project would occur as the result of recharge, which would reduce ground water overdraft, ground surface subsidence, and costs for deepening wells or pumping from deeper water levels.  

3.9 Resources Considered But Not Affected


3.9.1 Recreation


Construction, operation, and maintenance of the Proposed Project would primarily occur within existing previously disturbed ROWs and on private land.  Thus, existing recreation resources would not be affected.  The minor potential adverse impacts on future recreation trails are discussed in Section 3.3.2—Land Use—Environmental Consequences.   


3.9.2 Climate Change 


As discussed in Section 3.2.2—Air Quality—Environmental Consequences, the action alternatives would result in minor amounts of emissions over a period of up to seven months.  Thus, potential adverse impacts on climate change are likely to be negligible and were not considered further. 

4.0 Environmental Laws and Directives Considered


Following is a summary of selected federal laws, regulations, and Executive Orders considered in preparation of this revised DEA.  


National Environmental Policy Act of 1969, as amended (P.L. 91-190) 


This law requires federal agencies to evaluate the potential environmental consequences of major federal actions.  NEPA also requires full public disclosure about the proposed action, accompanying alternatives, impacts, and mitigation.


Public scoping was initiated on August 11, 2008.  Twenty-eight written comments were received.  In addition, a public scoping meeting was held on August 26, 2008, which was attended by approximately 70 people.  This revised DEA was prepared in accordance with NEPA requirements.  The initial DEA was issued on March 9, 2009 for a 46-day public review and comment period.  Reclamation received 16 comment letters on the adequacy of the DEA.  A public hearing was held in Green Valley, Arizona on March 26, 2009 to obtain verbal comments on the adequacy of the DEA.  

This revised DEA is being circulated for a 30-day public review and comment period.  

Fish and Wildlife Coordination Act (FWCA) (P.L. 85-624) 


The FWCA provides a procedural framework for the consideration of fish and wildlife conservation measures in federal water resource development projects.  Coordination with the FWS and state wildlife management agencies is required on all federal water development projects.  The effects of the CAP were originally addressed in an amended FWCA report prepared by the FWS in 1989.  The Proposed Project does not constitute a federal water resource project that impounds, diverts, or otherwise modifies a stream or other natural body of water.  No further coordination pursuant to the FWCA is required. 

Endangered Species Act of 1973 (P.L. 93-205) 


The ESA provides protection for plants and animals that are currently in danger of extinction (endangered) and those that may become extinct in the foreseeable future (threatened).  Section 7 of this law requires federal agencies to ensure that all federally associated activities do not have adverse impacts on the continued existence of threatened or endangered species or designated areas (critical habitat) that are important in conserving those species.


Reclamation submitted a BA (prepared by Stantec) on November 25, 2008, which concluded that the Proposed Project may affect, but is not likely to adversely affect, the LLNB.  We also concluded that the Proposed Project may affect, and is likely to adversely affect, the PPC.  Reclamation requested the initiation of formal consultation pursuant to Section 7(b) of the ESA.  A December 24, 2008 letter from FWS indicated that additional information was required prior to initiating formal consultation.  An informal consultation meeting was held on January 12, 2009, with representatives from Reclamation, CWC, and FWS, to provide the requested Project information.


Reclamation provided supplemental information to the FWS concerning Project changes on February 10, 2010, based on a January 11, 2010 site visit and informal consultation (site visit and discussion) with FWS on January 25, 2010 (see Section 3.4.2—Biological Resources—Environmental Consequences).  The final EA will include FWS’s response, as well as any additional requirements identified by FWS. 


Wild and Scenic Rivers Act of 1968 (P.L. 90-542) 


This law designated the initial components of the National Wild and Scenic River System, and established procedures for including other rivers or reaches of rivers that possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar values, and preserving them in a free-flowing condition.  No recommended or designated wild and scenic rivers are within or near the Project area. 

Clean Water Act (P.L. 92-500, as amended) (CWA) 


This law establishes the basic structure for regulating discharges of pollutants into the nation’s rivers, lakes, estuaries, and coastal waters.  Under Section 404 of the CWA, the Corps regulates the discharge of dredged and/or fill material into waters of the U.S. including wetlands.  At the present time, it does not appear that waters of the U.S. would be impacted by the Proposed Project.  If waters of the U.S might be affected by construction of the proposed CWC water delivery system, a delineation of waters of the U.S. and application(s) for 404 permit(s) would be submitted to the Corps.  Authorization under Section 402 of the CWA, the National Pollutant Discharge Elimination System (NPDES), has been delegated to ADEQ.  An Arizona Pollutant Discharge Elimination System (AZPDES) general permit for construction activities, and other required discharge permits, would be obtained from ADEQ by CWC prior to construction.  If required, a CWA Section 401 certification would be obtained by CWC.

National Historic Preservation Act (P.L. 89-665) (NHPA)


This law provides for the protection of historic and prehistoric sites that are eligible for listing on the NRHP.  The NHPA requires federal agencies to identify potential impacts to cultural resources, and conduct mitigation to protect or record resources as determined appropriate in consultation with the SHPO or Tribal Historic Preservation Office prior to initiating a federal project.  


Cultural resource investigations of the Project area were performed by Stantec and its subcontractors.  Section 3.5 describes the cultural resources in the Project area and mitigation of possible impacts.  Reclamation has consulted with the SHPO and received concurrence on a finding of no adverse effect for the Proposed Project as a whole.  Several Native American Tribes also were consulted as part of Section 106 compliance including the Hopi Tribe, Tohono O’odham Nation, and Pascua Yaqui Tribe. 


Farmland Protection Policy Act (P.L. 97-98)


This law requires identification of proposed actions that would adversely affect any lands classified as prime and unique farmlands to minimize the unnecessary and irreversible conversion of farmland to nonagricultural uses.  The U.S. Department of Agriculture’s Natural Resources and Conservation Service administers this law.  The proposed pipeline transects an area of prime irrigated farmland, but would be constructed in an existing ROW that has already been permanently taken out of farming.  Thus, the Proposed Project would not impact any prime or unique farmlands.  


Executive Order 11988 (Floodplain Management) 


This Presidential directive encourages federal agencies to avoid, where practicable alternatives exist, the short- and long-term adverse impacts associated with floodplain development.  Federal agencies are required to reduce the risk of flood loss; minimize the impacts of floods on human safety, health, and welfare; and restore and preserve the natural and beneficial values served by floodplains in carrying out agency responsibility.  The Proposed Project would have negligible impacts on floodplain development and management (see Section 3.7.2.2—Surface Water Resources—Environmental Consequences). 


Executive Order 12898 (Environmental Justice) 


Executive Order 12898 requires federal agencies to identify and address, as appropriate, disproportionately high and adverse human health or environmental effects of federal actions on minority populations and low-income populations.  Low-income populations include communities or individuals living in close geographic proximity to one another, identified by U.S. Census Bureau statistical thresholds for poverty.  Minority populations are identified where the percentage of minorities in the affected area exceeds 50 percent, or where the minority population percentage of the affected area is meaningfully greater than the minority population percentage of a much broader area.  Neither of these conditions exist within the impact area or Pima County as a whole.  No disproportionately high or adverse human health or environmental effects on minority populations and low-income populations would result from the Proposed Project.  


Executive Order 11990 (Wetlands) 


Executive Order 11990 requires federal agencies, in carrying out their land management responsibilities, to take action that would minimize the destruction, loss, or degradation of wetlands; and take action to preserve and enhance the natural and beneficial values of wetlands.  No wetlands would be affected by the Proposed Project.  


Department of the Interior, Secretarial Order, Indian Trust Assets (ITAs) 


ITAs are legal interests in assets held in trust by the U.S. Government for Indian tribes or individual Indians.  These assets can be real property or intangible rights, including lands, minerals, water rights, hunting rights, money, and other natural resources.  The trust responsibility requires that all federal agencies take actions reasonably necessary to protect ITAs.  The primary ITAs in the area involve the San Xavier District of the Tohono O’Odham Nation (Figure 1).  The starting point for the proposed pipeline is near the southeast corner of the San Xavier District boundary.  The Proposed Project would be constructed within existing road ROWs.  Construction impacts would be temporary and would not likely affect ITAs.  The proposed recharge site is approximately 5.4 miles southeast of the San Xavier District and would not likely have an effect on reservation ground water resources (see Section 3.6.2—Environmental Consequences).  No ITAs are currently known to exist within the Project area or that could be affected by implementation of the Proposed Project.  Consultation with appropriate tribes and the Bureau of Indian Affairs would be undertaken if it is determined that ITAs could be affected by the Proposed Project. 
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SCOPING SUMMARY REPORT – January 2009


Community Water Company of Green Valley Environmental Assessment


This report has been prepared to provide a summary of the scoping process conducted for Community Water Company of Green Valley’s (CWC) plans for taking and using its Central Arizona Project (CAP) entitlement to Colorado River water.  An environmental assessment (EA) will be prepared to describe the anticipated impacts resulting from CWC’s plans to construct and operate a water delivery system that would transport CWC’s CAP entitlement of 2,858 acre-feet per year (AFY) through a buried pipeline to a 20-acre recharge facility located east of CWC’s current water service area.  


The report provides a summary of the following:  


· efforts made to notify interested agencies, organizations, and individuals about the proposed project; 


· the major points made in public comments received during the scoping process, both written in response to ’Reclamation’s request for scoping comments, and verbally at a public scoping meeting held August 26, 2008, in Green Valley, Arizona; and


· the relevant issues and concerns identified during scoping that will be addressed in the EA.


The report also briefly addresses comments that were considered to be beyond the scope of, or not applicable to, this proposed action.


BACKGROUND


On May 17, 1985, CWC entered into a CAP water service subcontract for 1,100 AFY of CAP water with the Central Arizona Water Conservation District (CAWCD), which operates the CAP, and Reclamation.  This CAP water service subcontract was later amended in 1997 when New Pueblo Water Company transferred 237 AFY of CAP entitlement to CWC.  CWC also was allocated an additional 1,521 AFY of CAP entitlement as a result of the 2005 Arizona Water Settlements Act, making CWC’s total CAP entitlement equal to 2,858 AFY.  


Prior to entering into the 1985 water service subcontract, Reclamation received and conditionally approved CWC’s conceptual plans for taking and using its CAP entitlement.  Reclamation indicated that once CWC finalized its plans, the plans would need to be submitted for review and final environmental clearances prior to commencement of construction.  


In April 2007 [sic, 2008], CWC provided Reclamation with final plans for taking and using its CAP water entitlement.  The prior conceptual plan indicated CWC would treat and directly use its CAP water.  The final plan indicates CAP water would be recharged and CWC would continue to pump and deliver groundwater to its customers.  Specifically, CWC plans to enter into an agreement with Rosemont Copper Company (Rosemont) through which CWC would construct and operate a raw water delivery pipeline and underground storage facility (USF) to deliver and store CAP water in the Green Valley area, that would be paid for by Rosemont.  Under the preferred alternative, the pipeline would be sized to provide additional flow capacity, should other water users in the Upper Santa Cruz sub-basin make arrangements with CWC to utilize the system for delivery of CAP water.


Because the final plan includes construction and operation of the USF, the amount of time that has gone by since Reclamation’s original review, and changes in the environmental conditions within the project area, Reclamation concluded an EA is needed to comply with the National Environmental Policy Act (NEPA).  Based upon the EA, Reclamation will determine whether a Finding of No Significant Impact is appropriate, or an environmental impact statement (EIS) must be prepared prior to delivering CAP water to CWC.  


Rosemont intends to develop a mine in the Santa Rita Mountains, located approximately 10 to 12 miles southeast of the proposed USF in Green Valley.  Because a portion of the mine is located on the Coronado National Forest (CNF), the CNF must approve Rosemont’s proposed Mine Plan of Operation (MPO).  CNF issued a Notice of Intent to prepare an EIS on March 13, 2008 (Federal Register: 73 [13527]), and is in the process of evaluating the scoping comments received during the scoping period.  According to Rosemont’s proposed MPO, the total life-of-mine water usage is estimated to be 100,000 acre-feet.  The mine extraction well is located within the Upper Santa Cruz sub-basin.  Rosemont has made a commitment to the Green Valley community to replenish 105 percent of its mine water usage within the Santa Cruz basin using available CAP water.  There are 11 existing underground storage facilities located within the Santa Cruz basin.  Rosemont has been recharging excess CAP water at three of these facilities since 2007.  This commitment would result in a replenishment volume of as much as 7,000 acre-feet per year within the Santa Cruz basin.  Rosemont’s proposed MPO indicates its preference to recharge available CAP water close to its production wells to lessen impacts of its groundwater withdrawals on local water users.


CWC and Rosemont signed a Letter of Intent in July 2007, indicating their intention to enter into an agreement under which Rosemont would fund the construction of the CWC water delivery system, and Rosemont would have first priority of using CWC’s CAP water and the recharge facility’s capacity for 15 years upon completion of the system unless CWC needs to utilize the system to deliver water to its customers.  Although use of CWC’s USF could assist Rosemont in meeting its commitment to recharge CAP water close to its production wells, the Letter of Intent does not indicate the agreement is contingent upon the approval of the MPO by CNF.  In a subsequent memorandum from Rosemont to CWC dated January 20, 2009, Rosemont reiterated its intent that construction of the CWC water delivery pipeline proceed on a schedule that is independent of, and not contingent upon, CNF’s approval of the proposed MPO pursuant to NEPA.  


CWC carried out an extensive public involvement program to notify its members and customers about the plans for taking and using its CAP entitlement.  CWC publicly announced its plan for the proposed project in a press release on July 19, 2007, and held a public meeting on July 25, 2007, to describe the project in more detail. The August 2007 newsletter distributed to all CWC members and customers described the various issues and recharge alternatives being considered.  CWC held a series of meetings with its members and customers to describe and discuss the proposed project on August 24, September 11, and October 30, 2007.  The Arizona Corporation Commission (ACC) invited public comment on the proposed pipeline at a Green Valley Town Hall Meeting on December 5, 2007.  Comments, frequently asked questions and CWC’s responses and replies have been posted and updated since August 2007 on the CWC website at http://www.communitywater.com/ .  


PUBLIC SCOPING


“Scoping” is an integral part of the NEPA process.  It provides “an early and open process for determining the scope of issues to be addressed and for identifying the significant issues related to a proposed action.” (40 CFR § 1501.7).


The objectives of scoping for this Federal action include the following: 


· Determine the range of alternatives to be evaluated; 


· Identify environmental review and consultation requirements; 


· Identify relevant issues related to CWC’s plans for taking and using its CAP entitlement that should be addressed in the EA; 


· Define the environmental analysis process and technical studies necessary to adequately address the impacts of the project; 


· Indicate any public EAs or other EISs which are being or will be prepared that are related to but are not part of the scope of the NEPA document under consideration; 


· Identify the interested and affected public; and 


· Provide information to the public regarding the proposed project. 


Reclamation sent out a scoping memorandum on August 11, 2008, to about 70 interested agencies, organizations, and individuals requesting input regarding issues or concerns that should be addressed in the EA.  Reclamation also issued a press release and posted the scoping memorandum on its website on August 11, 2008.  A public scoping meeting was held on August 26, 2008, in Green Valley, Arizona, which was attended by approximately 70 persons.  Following an open house with informational displays on the proposed project and a presentation by Reclamation on the NEPA process, public comments were invited.  Nine persons provided oral comments, which were transcribed by a court reporter.  The comment period was open through September 12, 2008; 28 comment letters were received.  


ISSUES RAISED THROUGH SCOPING AND RECLAMATION’S RESPONSES


A complete set of written comments that have been received and transcript of oral comments presented at the August 26th meeting are available for review at Reclamation’s Phoenix Area Office and Tucson Field Office.  Reclamation has reviewed and considered all the comments that have been received.  The comments fell into four major categories:  the NEPA process; action alternatives; statutory and/or regulatory conflicts; and impacts/issues/concerns.  These comments are briefly described below, along with how they have been addressed by Reclamation.  


I.
The NEPA process



A.
The NEPA process is premature and should not be initiated at this time.  Several people commented there was insufficient information to prepare an EA, or that the lack of a commitment of funding or contractual document made the preparation of an EA premature.  Others felt that Reclamation should wait until Pima County completed updating a previous study to determine the best areas to develop recharge facilities within the Upper Santa Cruz sub-basin, in order to include an alternative recharge basin location that would result in the best environmental benefits for the region.




Reclamation’s response.  The Federal action for which the EA is being prepared is to enable CWC to take and use its CAP entitlement.  CWC has provided sufficiently detailed design plans to initiate the NEPA process.  Reclamation believes a contractual document is not required to initiate the NEPA process.   CWC’s consultant has conducted investigations to determine the most appropriate location for an underground storage facility to meet CWC’s need.  The EA will summarize the investigations that were undertaken and their results.



B.
An EIS is required.  The majority of the comments received indicated an EIS should be prepared for any or all of the following reasons:  the impacts from the project itself would be significant; the project is connected to the Rosemont mine project and as a connected project the impacts would be significant; and/or this project, together with the Rosemont mine, would result in significant cumulative impacts.




Reclamation’s response.  Section 1508.9(a)(1) of the NEPA regulations states an environmental assessment serves to:  “Briefly provide sufficient evidence and analysis for determining whether to prepare an environmental impact statement or a finding of no significant impact.”  We initiated preparation of the environmental assessment to determine whether a Finding of No Significant Impact is appropriate or an EIS should be prepared. 




As stated in Section 1508.25(a)(1) of the NEPA regulations, actions are connected and should be discussed in the same NEPA document if the actions meet any of the following:




(i)
Automatically trigger other actions which may require environmental impact statements.




(ii)
Cannot or will not proceed unless other actions are taken previously or simultaneously.




(iii)
Are interdependent parts of a larger action and depend on the larger action for their justification.




40 CFR §1508.25(a)(1)




Reclamation recognizes construction of the CWC CAP water delivery system is proposed to be funded by Rosemont and that CWC plans to give Rosemont priority for use of CWC’s CAP water for the first 15 years of the system’s operation unless it is needed by CWC.  Nevertheless, Reclamation must determine whether or not the proposed action and Rosemont mine are “connected” as defined in the NEPA regulations, by applying the three criteria above.  




(i)

Approval of the CWC water delivery system does not automatically trigger the Rosemont mine operation.  CWC has, since 1985, pursued opportunities to develop a means for taking and using its CAP entitlement.  Presently, use of CWC’s proposed water delivery system is not identified in Rosemont’s proposed MPO under consideration by CNF.  Reclamation’s approval of the CWC water delivery system is not contingent upon CNF’s approval of Rosemont’s MPO, nor the operation of the mine itself.   




(ii)

As indicated in a memorandum to CWC from Rosemont dated January 20, 2009 (Attachment D of the Draft EA), Rosemont has made a commitment to pay for construction of the CWC water delivery system regardless of the outcome of CNF’s EIS on Rosemont’s proposed MPO.  Rosemont’s MPO does not include the CWC water delivery system and therefore currently CWC’s water delivery system is not considered to be a prerequisite for the mine’s operation.




(iii)

The CWC water delivery system has separate utility from the Rosemont mine.  Based upon Rosemont’s commitment to fund the construction of the water delivery system regardless of the subsequent outcome of the CNF EIS process, the proposed project does not depend upon the mine to justify its construction and operation.  Neither does Rosemont depend upon the construction of the pipeline to proceed with its mine proposal.  It can meet its commitment to replenish water within the Santa Cruz basin using other sources of CAP water and other groundwater storage facilities, as has been occurring since 2007.  Therefore, Reclamation believes these two actions are not interdependent parts of a larger action, nor do they depend on the larger action for their justification.  






Although Reclamation has determined the proposed project and the Rosemont mine proposal are not connected actions, the potential effect of future mine-related pumping was an issue that was raised in many of the comments received.  To be responsive to this concern, Reclamation has requested that modeling conducted to evaluate the proposed project’s impact on ground water include both a scenario in which there is no mine-related pumping in the future, and one in which there is mine-related pumping in the future.  The results will be included in the EA’s discussion of ground water impacts, and potential cumulative impacts where appropriate. 



C.
The scoping process was inadequate.  Several individuals complained about the lack of advance notice about the public scoping meeting.  One individual complained about the time of day and time of year of the meeting, and felt more than one scoping meeting should be held.




Reclamation response.  As noted above, Reclamation sent out about 70 scoping notices, and notified the local news media about both the scoping period and the scheduled public meeting.  The comment period was open for over 30 days.  Reclamation believes the public was given sufficient opportunity to provide scoping comments during this process.  Although we believe it is not reasonable to delay initiation of the NEPA process until winter residents return to the area, we would be happy to send notices to part-time residents regarding the project if their out-of-town addresses are provided to us.  In addition, we will attempt to schedule the time of our next meeting to reduce conflicts with other community activities.


II.
Action Alternatives.  



A.
The EA needs to consider more than just “do it” or “don’t do it.”  Several action alternatives were suggested, including identifying alternate funding for the proposed action, considering alternate pipeline and/or recharge basin locations, and considering an alternative that addresses the entire region’s existing and future water needs.  




Reclamation’s response.  As indicated in the Council of Environmental Quality’s memorandum, “Scoping Guidance” dated April 30, 1981, one of the purposes of scoping is to “…define the issues and alternatives that will be examined in detail....”  Based upon the comments received, Reclamation and the project proponent have agreed the following will also be described and evaluated in the EA, to consider a reasonable range of action alternatives along with the preferred alternative:  


18. An alternative that is identical to the preferred alternative except that the delivery pipeline is sized to accommodate the CAP entitlements of CWC and the other CAP water service subcontractor, Green Valley Domestic Water Improvement District (about 5,000 AFY).  


19. An alternative that has a recharge facility and delivery pipeline similar to that of the preferred alternative except that the pipeline and recharge basins are sized to only accommodate CWC’s CAP entitlement of 2,858 AFY. 


The EA will also briefly discuss alternatives that were investigated but eliminated from further consideration, including other pipeline alignments and recharge facility locations.  No proposals using alternate funding have been considered as Rosemont is the only entity that has offered to contribute to the funding of a CAP water delivery system.  Reclamation initially intended to include an action alternative in its scoping notice which would utilize the existing Farmers Investment Company (FICO) groundwater savings facility as an alternate recharge site; however, due to the objections of FICO’s president, that alternative was omitted from the scoping notice.  The day before the public meeting, FICO announced its intention, with American Nevada Corporation (ANC), to construct a CAP water deliver system of its own, that would initially deliver water to the FICO groundwater savings facility.  Reclamation requested information from FICO regarding its proposed FICO/ANC water delivery system, and will review it to determine whether or not this proposal also should be included as a reasonable alternative in the EA.




The purpose of the proposed project is to deliver CWC’s CAP entitlement to the vicinity of the CWC service area.  The delivery of CWC’s CAP water would help offset the overdraft of the ground water aquifer in the Green Valley area by providing a renewable supply of water.  The recharge of the water in the vicinity of the CWC service area would help maintain the aquifer levels near the point of use.  Delivery of CAP water to the CWC service area also is needed to provide an alternative water source in the event that additional CWC wells are contaminated with sulfate.  The concentrated withdrawal of water has created subsidence of the ground surface in the areas of the heaviest pumping.  Delivering CAP water to the Green Valley area for recharge in the vicinity of the pumping would help offset the decline of the water table and reduce the potential for ground subsidence.  While the proposed action and one of the action alternatives to be considered in the EA would provide an opportunity to deliver CAP water to others in the region, Reclamation is not required by NEPA to insist that the project proponent consider alternatives that satisfy regional needs that are beyond its own purpose and need. 



B.
Alternatives that directly address the mine’s water needs and/or uses need to be included in the EA.  Comments were received indicating Reclamation should include an action alternative that reflects a range of water use scenarios for Rosemont mine, and one that would deliver water directly to the mine.  Several comments also questioned Rosemont’s estimated mine water usage, stating it was too low and based upon questionable assumptions.




Reclamation’s response.  An alternative which directly delivers water to the mine, or alternatives that would reflect a range of water use scenarios by the mine, are outside the scope of Reclamation’s EA, and would not meet the purpose and need for the proposed project.  Alternative sources of water for the proposed mine, and questions regarding the estimated mine water usage would be appropriately addressed in the CNF EIS on the MPO.  




Reclamation’s evaluation, regarding amounts of water needed for mine use over the life of the project, is based upon Rosemont’s published MPO.  Use of any other estimate is beyond the scope of the analysis in this EA.  


III.
Statutory and/or regulatory conflicts.  Use of CWC’s CAP entitlement by Rosemont for a number of years would violate the terms of the CAP water service subcontract (Subcontract) and/or would require approval by CAWCD and Reclamation.  



Reclamation’s response.  CWC’s delivery and use of its CAP entitlement must be consistent with the provisions of its Subcontract, including Section 4.3, Conditions Relating to Delivery and Use.  The agreement between CWC and Rosemont regarding delivery of CWC’s CAP water has not been finalized; therefore, Reclamation and CAWCD, the Contracting Officer and Contractor of the Subcontract, respectively, have not reviewed it for conformity with the Subcontract provisions.  Once Reclamation and CAWCD have received a copy of the finalized agreement, Reclamation and CAWCD will determine if it is consistent with the Subcontract requirements.  It is envisioned impacts from use of the pipeline and recharge facilities would not change significantly if the details of the finalized agreement are modified.  If CWC’s CAP water is not used as envisioned in CWC and Rosemont’s Letter of Intent or a subsequent agreement, use of other sources of CAP water, such as CAP excess pool water or CAP tribal leases, could be delivered and recharged.  


IV.
Impacts/issues/concerns need to be addressed.  



A.
Scoping comments included specific issues and concerns that should be addressed in the EA.




Reclamation’s response.  The scoping notice indicated the following resource areas would be addressed in the EA: biological resources, cultural resources, land ownership and use, water quality and quantity, air quality, and socioeconomic resources.  While the following impacts fall within the resource areas identified above, they were specifically mentioned through the scoping process to be evaluated: invasive species; climate change; potential for growth inducement; Santa Cruz River; quality of life and effects to tourism and real estate from declining water table; impacts to the existing groundwater, including any effects of recharge on the existing sulfate plume contamination; and permits required to construct and operate the project.  



B.
Rosemont’s estimate of water use over the life of mine is grossly underestimated.  Several comments indicated Reclamation’s analysis of impacts to water quality and quantity needed to utilize a much higher estimate of water withdrawal by the mine, spread over a longer period of time.




Reclamation’s response.  As indicated in II.B. above, Reclamation’s evaluation regarding amounts of water needed for mine use over the life of the project are based upon Rosemont’s published MPO.  Use of any other estimate is beyond the scope of the analysis in this EA.  The analysis of groundwater impacts will provide the magnitude of change among the alternatives, with and without Rosemont’s proposed pumping.  While ultimately Rosemont’s water use may differ in both quantity and timing, as will future water use by other entities, the relative magnitude of the cumulative impacts over time among the alternatives will still be valid.


Appendix C 

Common Plant and Animal Species in the Project Area


Table A.  Plant Species That May Occur in the Project Area

Barrel Cactus
Ferocactus acanthodes

Black Grama
Bouteloua eriopoda

Blue Grama
Bouteloua gracilis

Blue Palo Verde
Parkinsonia florida

Brittlebush
Encelia farinosa

Burrobrush
Hymenoclea monogyra

Burroweed
Isocoma tenuisecta

Canyon Ragweed
Ambrosia ambrosioides

Catclaw Acacia
Acacia greggii

Chain-fruit Cholla
Opuntia fulgida

Creosote Bush
Larrea tridentata

Desert Ironwood
Olneya tesota

Fairy Duster
Calliandra eriophylla

Foothill Palo Verde
Parkinsonia microphylla

Four-wing Saltbush
Atriplex canescens

Ocotillo
Fouquieria splendens

Pincushion Cactus
Mammillaria spp.


Porter’s Muhly
Muhlenbergia porteri

Saguaro
Cereus giganteus

Strawberry Hedgehog
Echinocereus engelmannii

Triangle-leaf Bursage
Ambrosia deltoidea

Velvet Mesquite
Prosopis velutina

White-thorn Acacia
Acacia constricta

Wild Buckwheat
Eriogonum sp.


Wolfberry
Lycium sp.


Wright Sacaton
Sporobolus wrightii

Table B.  Wildlife Species That May Occur in the Project Area


Reptiles and Amphibians

Common Kingsnake
Lampropeltis getula

Couch’s Spadefoot Toad
Scaphiopus couchi

Desert Grassland Whiptail
Apidoscelis uniparens

Desert Iguana
Dipsosaurus dorsalis

Desert Spiny Lizard
Sceloporus magister

Gophersnake
Pituophis catenifer

Great Plains Toad
Bufo cognatus

Mojave Rattlesnake
Crotalus scutulatus

Red Racer
Masticophis flagellum piceus

Regal Horned Lizard
Phrynosoma solare

Side-blotched Lizard
Uta stansburiana

Sonoran Toad
Bufo alvarius

Tiger Whiptail
Apidoscelis tigris

Western Banded Gecko
Coleonyx variegatus

Western Diamondback Rattlesnake
Crotalus atrox

Western Patch-nosed Snake
Salvadora hexalepis

Zebra-tailed Lizard
Callisaurus draconoides

Table B (cont.)  Wildlife Species That May Occur in the Project Area

Avian

American Kestrel
Falco sparverius

Black-tailed Gnatcatcher
Polioptila melanura

Black-throated Sparrow
Aimophila bilineata

Brown-headed Cowbird
Molothrus ater

Cactus Wren
Campylorhynchus brunneicapillus

Common Raven
Corvus corax

Curve-billed Thrasher
Toxostoma curvirostre

Gambel’s Quail
Callipepla gambelii

Greater Roadrunner
Geococcyx californianus

Harris Hawk
Parabuteo unicinctus

House Finch
Carpodacus mexicanus

Ladder-backed Woodpecker
Dendrocopos scalaris

Lark Sparrow
Chondestes grammacus

Loggerhead Shrike
Lanius ludovicianus

Mourning Dove
Zenaida macroura

Northern Flicker
Colaptes auratus

Northern Harrier
Circus cyaneus

Northern Mockingbird
Mimus polyglottos

Phainopepla
Phainopepla nitens

Poor-will
Phalaenoptilus nuttallii

Red-tailed Hawk
Buteo jamaicensis

Scaled Quail
Callipepla squamata

Verdin
Auriparus flaviceps

Western Kingbird
Tyrannus verticalis

White-crowned Sparrow
Zonotrichia leucophrys

Mammals

Antelope Jackrabbit
Lepus alleni

Arizona Pocket Mouse
Perognathus amplus

Bailey’s Pocket Mouse
Chaetodipus baileyi

Black-tailed Jackrabbit
Lepus californicus

Cactus Mouse
Peromyscus eremicus

Collared Peccary
Pecari tajaca

Coyote
Canis latrans

Deer Mouse
Peromyscus maniculatus

Desert Cottontail
Sylvilagus audubonii

Desert Pocket Mouse
Chaetodipus penicillatus

Desert Woodrat
Neotoma lepida

Harris’ Antelope Squirrel
Ammospermophilus harrissi

Kit Fox
Vulpes macrotis

Merriam’s Kangaroo Rat
Dipodomys merriami

Mule Deer
Odocoileus hemionus

Ord’s Kangaroo Rat
Dipodomys ordi

Round-tailed Ground Squirrel
Spermophilus tereticaudus

Southern Grasshopper Mouse
Onychomys torridus

Striped Skunk
Mephitis mephitis

White-throated Woodrat
Neotoma albigula

Appendix D 

Community Water Company and Rosemont Copper Memoranda


Memorandum from Rosemont Copper to Community Water Company of Green Valley; January 20, 2009


Letter from CWC to Reclamation; May 15, 2009

Appendix E 

Summary of ESA Consultation

The project proposed in the March 9, 2009 Draft Environmental Assessment (DEA) was similar to the Proposed Project in the current revised DEA except that the recharge site was approximately 2 miles east of the current recharge site alternatives, and would have affected Pima pineapple cactus (PPC) and habitat. 


Reclamation submitted a Biological Assessment (BA) to the U.S. Fish and Wildlife Service (FWS) on November 25, 2008, which concluded that the recharge facility construction for the Preferred Alternative may affect, and was likely to adversely affect, the PPC.  The Proposed Project would have resulted in the loss of five PPC and approximately 13.5 acres of suitable habitat at the recharge site.  Although CWC intended to relocate the five PPC into the buffer area nearby, transplanting PPC is generally unsuccessful.  Therefore, CWC proposed to offset these adverse impacts through the purchase of 20 acres of credits from an approved conservation bank for the PPC.  Conservation banks protect existing PPC communities from disturbance to ensure viability of regional populations.  


The FWS reviewed the current status of PPC, the environmental baseline for the action area, the effects of the proposed action, the cumulative effects of past and present projects, as well as reasonably foreseeable future nonfederal actions.  On May 20, 2009, FWS issued a Biological Opinion (BO) that concluded the Proposed Project would not jeopardize the continued existence of the PPC.  This determination was based upon the following: (1) the loss of five PPC and 13.5 acres of PPC habitat represent less than 1 percent of the PPC individuals and area surveyed through Section 7 consultations; (2) the Proposed Project would contribute to the overall conservation and recovery of PPC by conserving 20 acres of PPC habitat in perpetuity in a conservation bank; (3) the proposed action is not expected to promote growth in the CWC service area; and (4) development of the Rosemont Mine could proceed with or without the proposed action and, therefore, in accordance with 50 CFR 402.02, the mine is not an interrelated or interdependent action.


As part of the May 20, 2009 BO, the FWS provided concurrence with Reclamation’s determination that the Proposed Project may affect, but is not likely to adversely affect, the lesser long-nosed bat (LLNB).  The FWS’s concurrence was based on the following: (1) the nearest bat colony is 13 miles from the Proposed Project; (2) all saguaros within the proposed recharge site would be transplanted to the buffer area; and (3) no critical habitat has been designated for the LLNB.


Since the May 20, 2009 issuance of the BO, project modifications have occurred that required additional coordination with the FWS.  As a result, Reclamation conducted a site visit with FWS staff on January 10, 2010, and then conducted informal consultation with the FWS on the revised recharge basin location (South Parcel), North Parcel Alternative and the CAP Terminus Alternative.  On February 10, 2010, Reclamation submitted a revised BA to the FWS.  In addition to the revised Preferred Alternative, the revised BA evaluated effects to the PPC and LLNB from use of the North Parcel recharge site and the CAP Terminus Alternative due to the potential for selection of an alternate recharge site or the need for the CAP Terminus Alternative.  The revised BA concluded “no effect” to both the PPC and the LLNB from the revised project (see Section 3.4.2—Biological Resources—Environmental Consequences).  Reclamation committed to implement three special conditions if the CAP Terminus Alternative was selected:  (1) relocation of the pipeline to avoid PPC; (2) presence of an on-site monitor during construction of the realigned portions of the pipeline; and (3) installation of temporary protective fencing between the construction activities and the PPC.  FWS’s response and any additional requirements by FWS will be incorporated into the final EA. 







� In this EA, “ground water” is used to refer to underground water in a technical context, “groundwater” is used in a legal context or as a proper name, as in Central Arizona Groundwater Replenishment District (CAGRD). 


� Page numbers are included with the citation only where specific data or analyses are referenced and where the information would be otherwise difficult to locate in a large document. 


� All figures follow the text of Section � REF _Ref255543609 \r �6.0�, � REF _Ref255803098 �Literature Cited�. 


� The Letter of Intent between CWC and Augusta Resource Corporation (Rosemont’s parent company) indicates Rosemont’s agreement to fund all capital and project development for the Proposed Project, which includes, but is not limited to, engineering, legal, public relations, easements, direct project management, construction, permitting, and similar costs.  This includes costs associated with preparation of this document and Reclamation’s costs associated with complying with all applicable environmental rules and regulations.


� Grandfathered ground water rights are based upon historic use of ground water for 5 years prior to the establishment of the Active Management Area (BLM 2001).


� “Excess groundwater” is that amount of groundwater pumped by a member service area or member land that exceeds the amount allowed to be pumped under the Assured Water Supply rules.  CAGRD would then be responsible for replenishing (recharging), with renewable water supplies (as defined in ARS 48-3771.C.), this volume of excess groundwater within the TAMA (as well as volumes of excess groundwater pumped that are reported for all other CAGRD members within the TAMA).  This must be accomplished by CAGRD within 3 years. 


� � REF _Ref255544508  \* MERGEFORMAT �Figure 5� was developed from a map provided by FICO dated October 15, 2008.  The preferred CWC recharge site is also shown on � REF _Ref255544508  \* MERGEFORMAT �Figure 5�. 


� Depending upon the resource, the impacts may also vary temporally.  The geographic impact areas for air quality, surface water, and socioeconomic resources, which also vary temporally, are identified in their respective sections.


� The entire area on � REF _Ref255546105 �Figure 1� is within the TAMA.  A location map of the TAMA can be found on ADWR’s website at: http://www.azwater.gov/dwr/WaterManagement/Content/AMAs/TucsonAMA/TAMA_documents/TAMA_map_large.pdf. 


� This is the maximum amount of recharge proposed.  If less water is recharged, the resulting impacts would be less than described in Section � REF _Ref255546373 \r  \* MERGEFORMAT �3.6.2.2�. 


� See 2008 CAP deliveries at: http://www.cap-az.com/deliveries/index.cfm.


� Ground water withdrawal associated with the Freeport McMoran preferred sulfate remediation action was not incorporated into the Proposed Project modeling because it was not available at the time of the modeling, and has yet to be approved by ADEQ. 


� See the CNF schedule at: � HYPERLINK "http://www.rosemonteis.us/node/78" �http://www.rosemonteis.us/node/78�.


� The maximum projected ground water level rise is actually higher than without Rosemont Mine-related pumping because Rosemont pumping would lower the baseline water table and create more vertical storage space in the aquifer for recharge water.  Although the ground water level rise from baseline would be greater, the top of the ground water mound under the recharge facility in Case 5 would actually be slightly lower than under Case 2 due to the difference in baseline conditions.


� The Project area is on FEMA FIRM 04019C3415K.  The map can be viewed by searching for the map number at: � HYPERLINK "http://msc.fema.gov/webapp/wcs/stores/servlet/QuickOrderView?storeId=10001&catalogId=10001&langId=-1&userType=G" ��http://msc.fema.gov/webapp/wcs/stores/servlet/QuickOrderView?storeId=10001&catalogId=10001&langId=-1&userType=G�.
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Any time you are asked to log on, use the following --
Username:  ERO\CWCFTP
Password:  GVea08

Click on ERO, then select the CWCFTP folder.  

It usually works best if you click on "Page" in the upper right hand menu
bar and select Open FTP Site in Windows Explorer.  Once the FTP
site is open, you can copy or drag files in or out of the folder.       
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Interior and Reclamation Mission Statements


The mission of the Department of the Interior is to protect and provide access to our Nation’s natural and cultural heritage and honor our trust responsibilities to Indian tribes and our commitments to island communities.


~ ~ ~ ~ ~


The mission of the Bureau of Reclamation is to manage, develop, and protect water and related resources in an environmentally and economically sound manner in the interest of the American public.


Abbreviations and Acronyms


		AAC

		Arizona Administrative Code



		ACC

		Arizona Corporation Commission



		ACHP

		Advisory Council on Historic Preservation



		ADEQ

		Arizona Department of Environmental Quality



		ADWR

		Arizona Department of Water Resources



		AF

		acre-feet



		AFY

		acre-feet/year



		AGFD

		Arizona Game and Fish Department



		AL

		Action Level



		ANC

		American Nevada Company



		ARS

		Arizona Revised Statutes



		ASLD

		Arizona State Land Department 



		ASM

		Arizona State Museum 



		AZPDES

		Arizona Pollutant Discharge Elimination System



		BA

		Biological Assessment



		bgs

		below ground surface



		CAGRD

		Central Arizona Groundwater Replenishment District



		CAP

		Central Arizona Project



		CAWCD

		Central Arizona Water Conservation District



		CC&N

		Certificate of Convenience & Necessity



		CEQ

		Council on Environmental Quality



		CFR

		Code of Federal Regulations



		CNF

		Coronado National Forest 



		CWA

		Clean Water Act



		CWC

		Community Water Company of Green Valley



		Corps

		U.S. Army Corps of Engineers



		DEA

		Draft Environmental Assessment



		EA

		Environmental Assessment



		EIS

		Environmental Impact Statement



		EPA

		U.S. Environmental Protection Agency



		ERO

		ERO Resources Corporation



		ESA

		Endangered Species Act of 1973, as amended



		FEMA

		Federal Emergency Management Area



		FICO

		Farmers Investment Company



		FONSI

		Finding of No Significant Impact



		FR

		Federal Register



		FWCA

		Fish and Wildlife Coordination Act



		FWS

		U.S. Fish and Wildlife Service



		gpm

		gallons per minute



		GSF

		Groundwater Savings Facility



		GVDWID

		Green Valley Domestic Water Improvement District



		I-19

		Interstate 19



		ITA

		Indian Trust Assets



		Listed species

		species listed as federally threatened or endangered under the ESA



		LLNB

		lesser long-nosed bat 



		LOI

		Letter of Intent between CWC and Augusta Resource Corporation



		M&I

		municipal and industrial 



		MCL

		Maximum Contaminant Level



		mg/l

		milligrams per liter 



		MPO

		mine plan of operation



		NAAQS

		National Ambient Air Quality Standards



		ND 

		not detected



		NEPA

		National Environmental Policy Act



		NH

		Nogales Highway



		NHPA

		National Historic Preservation Act



		NPDES

		National Pollutant Discharge Elimination System



		NR

		not reported



		NRHP

		National Register of Historic Places



		ONH

		Old Nogales Highway



		pCi/l

		picocuries per liter



		PAG

		Pima Association of Governments



		PDEQ

		Pima County Department of Environmental Quality 



		P.L.

		Public Law



		PM2.5

		particulate matter less than or equal to 2.5 microns in diameter



		PM10

		particulate matter less than or equal to 10 microns in diameter



		PMR

		Pima Mine Road



		PMRRP

		Pima Mine Road Recharge Project



		PPC

		Pima pineapple cactus



		ppm

		parts per million



		Proposed Project

		CWC CAP water delivery system



		Reclamation

		Bureau of Reclamation



		RH

		Rural Homestead



		Rosemont

		Rosemont Copper Company 



		ROW

		right-of-way



		SCADA

		Supervisory Control and Data Acquisition



		SDCP

		Sonoran Desert Conservation Plan



		Section 7

		Section 7 of the ESA



		SHPO

		State Historic Preservation Office



		SMCL

		Secondary MCL



		Stantec

		Stantec Consulting, Inc. 



		STD 

		Standard



		STU

		Standard Testing Units



		TAMA 

		Tucson Active Management Area 



		TAPA

		Tucson Air Planning Area



		TDS

		total dissolved solids



		g/l

		micrograms per liter 



		g/m3

		micrograms per cubic meter



		S/cm

		microsemens per centimeter



		USC

		Upper Santa Cruz 



		USC/PUG

		Upper Santa Cruz Providers and Users Group



		USFS

		U.S. Forest Service



		USGS

		U.S. Geological Survey



		WWTP

		wastewater treatment plant





Unit Conversion Guide


For the reader’s convenience, the following table has been included to serve as a guide in converting measurements found in this document between U.S. measurements and metric. 


		CONVERSION OF U.S. TO METRIC MEASUREMENTS



		U.S. Measurement

		Metric Measurement



		Distance



		1 inch

		2.54 centimeters



		1 foot

		0.31 meter



		1 mile

		1.61 kilometers



		Area



		1 square foot

		0.09 square meter



		1 acre

		0.41 hectare



		CONVERSION OF METRIC TO U.S. MEASUREMENTS



		Metric Measurement

		U.S. Measurement



		Distance



		1 centimeter

		0.39 inch



		1 meter

		3.28 feet



		1 kilometer

		0.62 mile



		Area



		1 square meter

		10.76 square feet



		1 hectare

		2.47 acres
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Revised Draft Environmental Assessment


Community Water Company of Green Valley
Central Arizona Project Water Delivery System


Pima County, Arizona 

Preface


An initial draft Environmental Assessment (DEA) for the Community Water Company of Green Valley’s (CWC) proposed construction and operation of its Central Arizona Project (CAP) Water Delivery System and Recharge Facility was made available for a public review and comment period on March 6, 2009.  Subsequent to the end of the public review and comment period, the Bureau of Reclamation (Reclamation) received a letter from CWC that stated, in part, “…the cost to develop and operate the recharge facility proposed in the subject EA will not be supportable by Community Water over the long haul.”  CWC indicated its intention to identify an alternate location for the recharge facility associated with the CAP Water Distribution System.  


After a rigorous evaluation of 10 potential recharge areas, CWC identified two alternate recharge sites, located adjacent to each other, about 1.6 miles west of the originally proposed recharge site.  Both of these sites were found to be more suitable than the original recharge location.  Evaluation of these two sites indicates either site would be capable of recharging up to 7,000 acre-feet per year (AFY), which is the preferred capacity initially identified in the original scoping notice to the public.  The evaluation also indicated resulting impacts would be similar to those described in the original DEA. 


The DEA has been revised to reflect the new recharge site alternatives, an increase in the capacity of the recharge facility (from 5,000 to 7,000 AFY), and an optional tie-in to the CAP terminus, in case CWC is not able to connect into the Pima Mine Road Recharge Project Lateral.  The action alternatives presented in this revised DEA have been adjusted to accommodate these refinements to the proposed project, and are described in more detail in Section 2.0—Description of Alternatives.

With the elimination of the original recharge site, there now are no anticipated effects to Pima pineapple cactus or the lesser long-nosed bat.  This is explained in more detail in Section 3.4.2.2.3—Biological Resources—Environmental Consequences—Preferred Alternative—Threatened and Endangered Species.  Reclamation has also revised the DEA, where appropriate, in response to comments already received.  


This revised DEA is being issued for another public review and comment period.  Reclamation welcomes comments regarding the adequacy of this revised DEA and will take all public comments received, on both the initial draft and this revised draft, into consideration prior to making a decision regarding whether a Finding of No Significant Impact (FONSI) is appropriate, or an environmental impact statement (EIS) should be prepared.  Comments that were previously submitted do not have to be resubmitted.  All comments received on both versions of the EA, and Reclamation’s responses, will be included in the final EA. 

1.0 Purpose and Need


1.1 Introduction and Background


The Community Water Company of Green Valley (CWC) has submitted its final plans to the Bureau of Reclamation (Reclamation), for taking and using its Central Arizona Project (CAP) entitlement.  Reclamation’s proposed action is to approve CWC’s plans.  This Environmental Assessment (EA) has been prepared to describe and assess the environmental consequences that may result from construction and operation of CWC’s proposed CAP water delivery system, which consists of a pipeline, recharge site, and related facilities (Proposed Project) to convey and store CAP water from the existing pipeline that delivers water to the Pima Mine Road Recharge Project (PMRRP) to a location near the northern edge of the CWC service area.  


This revised DEA has been prepared in compliance with the National Environmental Policy Act of 1969, as amended (NEPA), the Council on Environmental Quality (CEQ) regulations implementing NEPA, and amendments of the Department of the Interior’s regulations for implementing NEPA (73 Federal Register [FR] 61292; October 15, 2008).  Reclamation is the lead agency responsible for preparation of this revised DEA.  Cooperating agencies in the preparation of this revised DEA are the Arizona State Land Department (ASLD), the Arizona Department of Water Resources (ADWR), and the Central Arizona Water Conservation District (CAWCD).  ASLD is a cooperating agency due to its expertise in and responsibility for state land and associated resources in the vicinity of the Proposed Project.  ADWR is also a cooperating agency due to its expertise in and responsibility for water resources throughout Arizona.  CAWCD is a cooperating agency due to its role as contractor for the CAP water service subcontracts and operator of the CAP system.


CAP was authorized as part of the Colorado River Basin Project Act of 1968 (Public Law [P.L.] 90-537).  CAP’s principal purpose is to furnish water for irrigation and municipal and industrial (M&I) use in central and southern Arizona through the importation of Colorado River water, thereby reducing the use of ground water
 in the CAP service area.  CAP delivers Colorado River water to Arizona water users through a system of pumping plants, aqueducts, dams, and reservoirs.


In 1982, Reclamation prepared an Environmental Impact Statement (EIS) to address the potential environmental impacts associated with the allocation of CAP water to M&I water users, non-Indian agricultural users, and Indian Tribes (Reclamation 1982).  The EIS included a description of each water user’s preliminary plans for the delivery and use of CAP water, and a general description of the resulting environmental impacts if that information was available at the time the EIS was prepared.  On May 17, 1985, CWC entered into a CAP water service subcontract with Reclamation and the CAWCD for 1,100 acre-feet/year (AFY) of CAP water.  This CAP water service subcontract was later amended in 1997 when New Pueblo Water Company transferred 237 AFY to CWC.  CWC also received 1,521 AFY as a result of the Arizona Water Settlements Act in 2005, making CWC’s total CAP water entitlement equal to 2,858 AFY.  


To contract for CAP water, each non-Indian water user given a CAP entitlement is required to enter into a three-party water service subcontract with both Reclamation and CAWCD.  As part of its procedures for approving these water service subcontracts, Reclamation includes a second level of environmental review for each CAP water user.  For this second level environmental review, Reclamation requires each water user to provide specific plans for taking and using its CAP water entitlement.  These plans are compared against the scenarios described in the 1982 EIS to determine whether the plans are consistent with the original plans, or whether additional environmental review and documentation are needed. 


1.2 Purpose and Need 


Reclamation


Prior to entering into the initial subcontract in 1985, Reclamation reviewed CWC’s conceptual plan for taking and using its CAP water entitlement through treatment and direct use.  Reclamation determined the plan would not result in significant impacts.  Because CWC did not anticipate implementing that plan in the reasonably foreseeable future, Reclamation indicated that once CWC finalized its plan for taking and using its CAP water entitlement, the plan would need to be submitted for review and possible final environmental clearances prior to commencement of construction.  For purposes of this revised DEA, a final plan means that specific project components, which may have an impact on the environment, have been provided to Reclamation.  In this context, a final plan does not mean that all engineering details or financing arrangements have been completed.  

In April 2008, CWC provided Reclamation with a final plan for taking and using its CAP water entitlement (“Proposed Project”).  The Proposed Project indicates CAP water would be recharged near the CWC service area to help offset the declining water table and provide an alternative water supply if needed because of water quality or other issues with CWC’s existing wells.  

Reclamation determined an EA was required because:


· A substantial amount of time has elapsed since Reclamation’s original review of the conceptual plan;

· The areas to be impacted and environmental conditions have changed since the conceptual plan was submitted; and 

· The final plan (Proposed Project) includes the construction and operation of a recharge facility.



At the end of the public review and comment period for the DEA in June 2009, CWC withdrew the proposed location of the recharge facility identified in the March 2009 DEA because it was too costly.  Alternative sites were researched and selected in fall 2009.  Details of the Proposed Project are described in Section 2.3—Proposed Action.  

Project alternatives involving an adjacent recharge site, a different location for connection to the CAP system, and two smaller pipeline capacities are described in Section 2.4—Additional Action Alternatives.  


Reclamation must evaluate the environmental effects of CWC’s Proposed Project for taking and using its CAP entitlement, and identify environmental mitigation measures if appropriate, pursuant to the requirements of the CAP water service subcontract.  Based upon this revised DEA, and careful consideration of any comments received during the public review and comment period, Reclamation will determine whether a Finding of No Significant Impact (FONSI) is appropriate, or whether an EIS must be prepared prior to approving CWC’s Proposed Project.  

Community Water Company 


The purpose of CWC’s Proposed Project is to enable CWC to deliver its CAP entitlement to its water service area.  The Proposed Project is needed to provide a renewable source of M&I water to CWC, to help relieve ground water overdraft in this region consistent with the purpose of the CAP’s authorizing legislation, and to provide an alternative source of water should CWC’s ground water wells become unusable due to water quality issues or some other problem.  


Ground water levels within the Green Valley/Sahuarita area have declined significantly over the past 50 years (ADWR 2006a, p. 34
).  Between 1940 and 1995, ground water elevations directly west of the Farmers Investment Company (FICO) facilities declined 100 to 150 feet (Id., p. 3).  The continued lowering of the water table is also confirmed in a 2007 report by Pima County that states “the water table in Green Valley/Sahuarita area has been declining in past years, and is expected to continue to decline even faster as water demands, through population growth and other factors, continue in the Green Valley area” (Pima County 2007a, p. 1).  CWC currently supplies all of its demand by pumping ground water, which is treated by chlorination and reduction of arsenic.  Studies conducted for CWC indicate that the population of its service area, and thus its water demand, will more than double between the current level and about 2020.  The continued reduction of the water level in the Green Valley/Sahuarita area has raised concerns regarding the quantity of available ground water in the future.  The finite water supply in the Green Valley/Sahuarita area and continuous lowering of the ground water table are prime reasons that CWC subcontracted for a CAP water entitlement.  CWC has maintained and paid for a CAP water entitlement since 1985 to assure water availability for its members (CWC 2007a).  However, CWC has not taken delivery of any CAP water to date due to the lack of a water delivery system.


Water quality in the Green Valley/Sahuarita area, particularly for CWC wells, is also a concern, primarily due to a sulfate plume from the Sierrita Mine tailings impoundment (HGC 2008, pp. 1–8).  The tailings cover approximately 3,600 acres just west of Green Valley.  Freeport-McMoRan Sierrita, Inc. (Freeport-McMoRan) is the current owner of the mine and tailings impoundment.  Elevated concentrations of sulfate were first discovered in the vicinity of the tailings impoundment during the 1970s.  In the 1980s, the origin of the sulfate was determined to be seepage from the various mine tailings impoundments in the area.  The mining company installed interceptor wells along the southeastern and eastern boundaries of its tailings impoundment to intercept the seepage and return it for use at the mine.  However, the seepage has continued and the sulfate plume is moving downgradient to the east and northeast (HGC 2007, pp. 35, 36).  Freeport-McMoRan is developing a mitigation plan to control the sulfate plume under a Mitigation Order from the Arizona Department of Environmental Quality (ADEQ) (ADEQ 2008).  Use of two CWC production wells has been discontinued due to sulfate contamination of the ground water aquifer in the vicinity of the Sierrita Mine.  These wells were replaced for CWC by Freeport-McMoRan.  CWC is concerned about the possibility of future contamination of additional potable water wells. 


Another consequence of the declining water level in the local aquifer has been the subsidence of the ground surface in areas of heavy pumping.  Ground subsidence occurs when aquifer layers are dewatered due to cyclical or continuous lowering of the water table.  When the water level in the aquifer declines, the aquifer materials compress and are no longer able to store as much water.  The resulting compression of the aquifer layers lowers the ground surface and may cause changes to floodplain boundaries or lead to the creation of soil fissures.  Ground subsidence has been a serious problem in parts of central Arizona such as Stanfield and Eloy, where agriculture withdrew significant ground water.  During the period from February 2007 to March 2008, ADWR recorded net ground surface subsidence of almost 1.5 inches in some areas near Green Valley/Sahuarita (see Section 3.6.1.1—Ground Water Resources—Regional Aquifer). 


The Proposed Project would deliver CWC’s CAP entitlement to the vicinity of the CWC service area.  The delivery of the CAP water would help offset the overdraft of the ground water aquifer in the Green Valley/Sahuarita area by providing a renewable water supply.  Recharging water in the vicinity of the CWC service area would help maintain the aquifer levels near the point of use.  Delivery of CAP water to the CWC service area also would provide an alternative water source in the event that additional CWC wells become contaminated or have other problems in the future.  In addition, the concentrated withdrawal of water has created subsidence of the ground surface in the areas of the heaviest pumping.  Delivering CAP water to the Green Valley/Sahuarita area for recharge in the vicinity of the pumping would help offset the decline of the water table and would help reduce the potential for ground subsidence.  


1.3 Project Location


The CWC service area is in Pima County, Arizona, approximately 20 miles south of Tucson (Figure 1).
  CWC’s service area is approximately 8 square miles, extending roughly between Anamax Road on the north, the Santa Cruz River on the east, the Sierrita Mine on the west, and Mission Twin Buttes Road on the south. 


The location of the pipeline, recharge site, and related facilities is described in detail in Section 2.3—Proposed Action.  Most of the Proposed Project facilities would be on previously disturbed land within existing rights-of-way (ROWs).  


The Proposed Project is in the Santa Cruz Valley on the edge of the Sonoran Desert.  Elevations along the pipeline and recharge facilities range from about 2,800 to 3,000 feet.  Several copper mines are west of the Proposed Project on the flanks of the Sierrita Mountains.  Southeast of the Proposed Project is the Santa Rita Experimental Range, where research on the Sonoran Desert ecosystem has been conducted since 1903 by the U.S. Forest Service (USFS) and University of Arizona.  The Experimental Range is bounded to the east by the Coronado National Forest (CNF) and the Santa Rita Mountains (Figure 1).


CWC supplies water to the northern portion of the unincorporated retirement community of Green Valley.  Municipal water supplies for the adjoining areas are provided by Las Quintas Serenas Water Company to the north, Farmers Water Company to the east, and the Green Valley Domestic Water Improvement District (GVDWID) to the south.  The incorporated Town of Sahuarita adjoins CWC to the north and northeast. 


1.4 Public Involvement and Scoping


CWC developed an extensive public involvement program to notify its members and customers of the plans for taking and using its CAP entitlement.  CWC issued a press release on its plan for the Proposed Project on July 19, 2007, and held a public meeting to describe the Proposed Project in more detail on July 25, 2007.  The August 2007 Newsletter, distributed to all CWC members and customers, described the various issues and recharge alternatives being considered (CWC 2007a).  CWC held a series of meetings with its members and customers to describe and discuss the Proposed Project on August 24, September 11, and October 30, 2007.  On November 28, 2007, CWC published a Newsletter summarizing issues regarding the Proposed Project and urged attendance at the upcoming meeting with the Arizona Corporation Commission (ACC).  The ACC invited public comment on the proposed pipeline during a Green Valley Town Hall meeting on December 5, 2007.  Answers to frequently asked questions, comments, and replies since August 2007 have been posted and updated on the CWC website at: http://www.communitywater.com/.  


The CEQ defines scoping as “…an early and open process for determining the scope of issues to be addressed and for identifying significant issues related to a proposed action” (40 Code of Federal Regulations [CFR] 1501.7).  Scoping is an important part of the NEPA process that helps identify public and agency concerns, and focuses the environmental impact analysis on relevant issues.

On August 11, 2008, Reclamation sent out a scoping memorandum to about 70 interested agencies, organizations, and individuals requesting input regarding issues or concerns that should be addressed in the EA (Appendix A).  Reclamation also issued a press release to nine news media outlets and posted the scoping memorandum on its website on August 11, 2008.  A public scoping meeting was held in Green Valley on August 26, 2008, which was attended by approximately 70 people.  Following an open house with informational displays on the Proposed Project, and a presentation by Reclamation on the Proposed Project and the NEPA process, public comments were invited.  Nine people provided oral comments, which were transcribed by a court reporter.  The comment period was open through September 12, 2008, and 28 written comments were received.  


As discussed in more detail along with Reclamation’s responses in the Scoping Report in Appendix B, the relevant issues and concerns identified during scoping that are addressed in this revised DEA include: 

· The NEPA process is premature and should not be initiated at this time; 


· An EIS is required rather than an EA; 


· The scoping process was inadequate; 


· The EA needs to consider more alternatives than just the proposed action or no action; 


· Alternatives that directly address mine-related water use and needs for Rosemont Copper Company’s (Rosemont) proposed mine need to be included in the EA; 


· Statutory or regulatory conflicts exist with use of CWC’s CAP entitlement by Rosemont; and 


· Effects of the Proposed Project on the following topics should be evaluated: invasive species; climate change; potential for growth inducement; Santa Cruz River; quality of life and effects to tourism and real estate from declining water table; impacts to the existing ground water, including any effects of recharge on the existing sulfate plume contamination; and permits required to construct and operate the Proposed Project. 


The DEA was issued for public review on March 9, 2009, for a 46-day public review and comment period.  Reclamation received 16 comment letters on the DEA and several people offered comments at the public hearing held on March 26, 2009 in Green Valley.  


1.5 Relationship to Proposed Rosemont Mine 


Two of the most common public comments are 1) the Proposed Project is connected to the proposed Rosemont Mine and as a connected project, the impacts would be significant; and 2) the Proposed Project, together with the Rosemont Mine, would result in significant cumulative impacts.  


Reclamation recognizes that construction of the Proposed Project is proposed to be funded by Rosemont and that CWC plans to give Rosemont priority over other customers for use of the water, the system, and recharge capacity for the first 15 to 20 years unless those uses are needed by CWC to meet delivery obligations to other portions of CWC’s service area.  However, as discussed further in the Scoping Report in Appendix B and below, Reclamation has determined the Proposed Project and the proposed Rosemont Mine are not connected actions under NEPA.  


To evaluate whether the Proposed Project and the proposed Rosemont Mine are connected, Reclamation applied the three criteria in the NEPA regulations regarding connected actions (40 CFR 1508.25): 


1. Approval of the CWC water delivery system does not automatically trigger the Rosemont Mine.  Since 1985, CWC has pursued opportunities to develop a means for taking and using its CAP entitlement.  Use of the CWC water delivery system is not identified in Rosemont’s mine plan of operation (MPO) (Rosemont 2007) under consideration by the CNF.  Reclamation’s approval of the CWC water delivery system is not contingent upon CNF’s approval of Rosemont’s MPO, nor the operation of the mine itself.  Conversely, CNF’s approval of the proposed Rosemont Mine, and any conditions that might be required by CNF, are not contingent on Reclamation’s decision on the CWC water delivery system. 

2. As indicated in Rosemont’s memorandum to CWC dated January 20, 2009 (Appendix D), Rosemont’s commitment to pay for construction of the Proposed Project
 is not contingent on CNF’s approval of the MPO.  Rosemont’s MPO does not include the CWC water delivery system and, therefore, Reclamation does not consider CWC’s water delivery system to be a prerequisite for the mine’s operation. 


3. The CWC water delivery system has separate utility from the proposed Rosemont Mine.  Because Rosemont’s commitment to fund construction of the CWC water delivery system is not contingent on mine approval by the CNF, the Proposed Project does not depend upon the proposed mine to justify its construction and operation.  Neither does Rosemont depend upon construction of the Proposed Project to proceed with its mine proposal.  Rosemont can meet its stated commitment to replenish water within the Tucson Active Management Area (TAMA) using other sources of CAP water and other ground water storage facilities, as has been occurring since 2007.  Therefore, Reclamation believes these two actions are not interdependent parts of a larger action, nor do they depend on a larger action for their justification.  



Similarly, as part of its Biological Opinion on the construction of the proposed CWC water delivery system at the original recharge location, the U.S. Fish and Wildlife Service (FWS) concluded that the proposed Rosemont Mine is not an action interrelated or interdependent to the Proposed Project for purposes of the ESA analysis (Appendix E).


Additional discussion of the relationship of the Proposed Project with the proposed Rosemont Mine is provided in Appendices B and E.  Further discussion of the potential hydrological impacts of the proposed Rosemont Mine is provided in Section 3.1—Background for Cumulative Effects and Section 3.6—Ground Water Resources.  


2.0 Description of Alternatives


This section describes the formulation and evaluation of alternatives.  Information on the six alternatives evaluated in detail in this revised DEA is provided.  Reasons for excluding a number of other alternatives from further consideration are summarized. 


This revised DEA focuses on analyzing the following six alternatives:


· The No Action Alternative. 

· Proposed Action – Reclamation’s proposed action to approve CWC’s plan (Proposed Project or Preferred Alternative) for taking and using its CAP water entitlement.  Under CWC’s Preferred Alternative, CWC would construct and operate a CAP water delivery system and recharge facility.  


· North Parcel Recharge Site Alternative – A recharge site north of the recharge site included in the Proposed Project would be used.  

· CAP Terminus Alternative – A different connection to the CAP system, at the existing CAP terminus, would be used.  

· CAP Entitlements Alternative – The capacity of the pipelines would be reduced to only deliver the existing CAP entitlements in the area. 


· CWC-Only Alternative – The capacity of the pipelines would be further reduced to only deliver the CWC CAP entitlement. 


Depending on Reclamation’s evaluation and CWC’s decision, the project could include either recharge site or either connection to the CAP water supply, in combination with one of three pipeline capacities. 

2.1 Formulation and Evaluation of Alternatives


A number of alternatives were considered during development of the Proposed Project and preparation of this revised DEA.  The primary factors used during formulation, screening, and evaluation of alternatives were:


· CWC’s need for the Proposed Project;

· Public input; 


· Availability of land access and ROW; and

· Impacts on other resources. 



A primary consideration in evaluating alternatives was CWC’s need for the Proposed Project.  As discussed in Section 1.2—Purpose and Need, declining water levels, subsidence, and potential future water quality issues or other problems result in a need to deliver the CAP entitlement to the vicinity of the CWC service area for beneficial use. 


Section 1.4—Public Involvement and Scoping summarizes public input during scoping, which included a suggestion that additional alternatives be examined.  In particular, an alternative developed by FICO and American Nevada Company (ANC) (the FICO-ANC Alternative) was identified as a potential alternative to the Proposed Project and is discussed further below in Section 2.6.3—Alternatives Considered but Eliminated from Detailed Study—Alternative Recharge Sites.  Also, as discussed in Section 2.6.3, FICO recently provided a Design Concept Report for CAP water delivery to FICO lands. 

Availability of land access and existing ROWs was a major consideration in evaluating alternative pipeline alignments and recharge locations.  Alternatives requiring new ROWs or having land access constraints were eliminated due to higher costs, infeasibility, or greater environmental impacts.  Use of a previously disturbed ROW would minimize impacts on other resources (e.g., native vegetation and wildlife habitat), as well as minimize costs associated with obtaining new ROW or mitigating environmental impacts.  However, it was not possible to identify a suitable recharge site that was located a significant distance from existing wells and recharge facilities.


2.2 No Action Alternative


The No Action Alternative means that Reclamation would not approve CWC’s Proposed Project to deliver CAP water for recharge near its service area.  Without Reclamation approval, it is not likely a pipeline would be constructed in the foreseeable future for the conveyance and recharge of the CWC CAP water.  CWC would continue to rely solely on pumped ground water for delivery to its customers.  Without the delivery and use of its CAP water entitlement, either directly or by recharge and recovery, CWC would not have an alternative potable water supply should its existing wells have water quality or other problems in the future.  In addition, without introducing a renewable water supply to the area, ground water level decline and subsidence would occur faster than with one of the action alternatives. 


Currently, the majority of the ground water supply delivered by CWC is grandfathered under the Arizona Groundwater Management Act.
  Under the No Action Alternative, developers within the CWC service area would continue to be able to join the CAGRD, enroll their lands as member lands of CAGRD, and then pay CAGRD to replenish excess ground water delivered within the member lands.
  CWC could supply member lands in those future developments through its ground water delivery system.  


2.3 Proposed Action (Preferred Alternative or Proposed Project)


Reclamation’s proposed action is approval of CWC’s Proposed Project, referred to in this document as the Preferred Alternative or Proposed Project.  Under the Preferred Alternative, CWC would construct a water delivery system to deliver its CAP entitlement to the Green Valley/Sahuarita area, consisting of a mainstem pipeline, a smaller delivery pipeline, and a recharge facility (Figure 2).  As part of the Preferred Alternative, the maximum capacity of the recharge site would be able to recharge the annual CAP entitlements of both CWC and GVDWID, as well as an additional 2,200 acre-feet (AF) if other CAP water supplies or other sources of water become available, with acquisition of appropriate permits.  CWC and GVDWID currently are the only water service providers in the Green Valley/Sahuarita area with permanent CAP entitlements.  If GVDWID does not elect to participate in the Proposed Project, alternative CAP supplies or other renewable sources could be recharged at the site, with appropriate state approvals.  


CWC has agreed to give Rosemont priority for use of CWC’s 2,858 AFY of CAP water for the first 15 to 20 years of the system’s operation unless it is needed by CWC.  Under the Preferred Alternative, this water would be recharged at the proposed recharge site, along with additional water supplies Rosemont may obtain to utilize the maximum recharge capacity of 7,000 AFY at the site.  In the long term (following the first 15 to 20 years), it is expected that CWC would continue to recharge its CAP water at the site, along with other CAP water supplies from potential participants such as GVDWID.  For analysis purposes, this revised DEA assumes the full recharge capacity of the site of 7,000 AFY would be utilized for 20 years.  In its original plan, CWC indicated that it desired to recharge 7,000 AFY to accommodate the various intended sources of water planned for the Proposed Project; however, this amount was reduced to 5,000 AFY in the March 2009 DEA because of the limitations of the recharge site under consideration at that time.  

Below is a brief description of the major project components of the Preferred Alternative. 


Pipelines


A proposed 36-inch-diameter main delivery pipeline (“main pipeline”) would connect to an existing pipeline that delivers CAP water to the PMRRP as it enters that recharge facility.  The PMRRP, which includes a connection with the existing CAP pipeline (PMR Lateral), came into full-scale operation in December 2001; it was developed by CAWCD in cooperation with the City of Tucson.  The proposed connection would occur on the north side of Pima Mine Road (PMR) in the southeast ¼ of the southeast ¼ of Section 30, Township 16 South, Range 14 East, approximately 2 miles east of the CAP terminus.  From the connection with the PMR Lateral, the pipeline would extend eastward on the north side of PMR approximately 0.4 mile to the Nogales Highway (NH).  The alignment turns south along the western NH ROW for approximately 5 miles to the intersection with the Old Nogales Highway (ONH) and continues south approximately 0.9 mile along the western ROW of ONH.  The main pipeline would require disturbing a maximum 60-foot-wide area (including a 30-foot-wide temporary construction easement) along existing utility ROWs, resulting in a total disturbance of up to 46 acres during construction. 


At the section line of Sections 30 and 31 of Township 17 South, Range 14 East, a delivery pipeline would be constructed to the west.  The delivery pipeline would be 20 inches in diameter, continuing west 0.2 mile to the proposed recharge site.  The 20-inch-diameter pipeline would require disturbing a maximum 60-foot-wide area along the pipeline alignment, resulting in a total disturbance of up to 1.5 acres during construction.  A 20-inch-diameter pipeline would extend from the recharge facility approximately 0.7 mile west to the existing Well #11 treatment facility operated by CWC.  The extended pipeline would disturb about 5.1 acres during construction.  This segment of pipeline would be used when CWC needs to recover recharged water or take direct delivery of CAP water.  Use of this pipeline segment would depend on future water demands and water quality or other considerations affecting the existing CWC wells.  


The design capacity of the main pipeline was established after consultation with the Upper Santa Cruz Providers and Users Group (USC/PUG), of which CWC and GVDWID are participants.  The USC/PUG is a group of water companies and major water users that are seeking to bring CAP water and other renewable water sources to the Green Valley/Sahuarita area to recharge the aquifer.  CWC requested the group’s input to assure that the pipeline capacity would meet the potential needs of the USC/PUG members, which is estimated to be approximately 30,000 AFY, including CWC (USC/PUG 2008).  Thus, the maximum capacity for the main pipeline was established at 30,000 AFY, with up to 7,000 AFY to be delivered to the proposed CWC recharge site.  


The proposed route of the main pipeline is consistent with the alignment recommended in the “Sahuarita – Green Valley Area Central Arizona Project Water Use Feasibility Analysis and Delivery System Optimization Study” (Malcolm Pirnie 1998, Figure ES-3).  The selected main pipeline route and size are also consistent with the recommendations in Pima County’s “Evaluation of Sustainable Water Supply Options in Green Valley,” which adopted the Malcolm Pirnie preferred alignment (Pima County 2007a, Attachment A, p. 6). 


The new buried ductile iron pipelines would be constructed using conventional construction methods of open-cut trenching and backfill for the majority of the route.  Materials excavated from the trench would be temporarily stockpiled adjacent to the trench line and used for backfill of the trench after installation of the new pipe.  Excess excavated material would be spread within the limits of the ROW in a manner that blends with the adjacent contours, and then would be stabilized and reseeded with an appropriate native seed mix.  


The pipeline alignment includes two railroad crossings, and road crossings at PMR and NH.  The railroad crossings would be completed by jacking and boring a casing pipe beneath the existing rail bed or pavement.  The locations of the proposed jacking and boring operations are shown on Figure 3.  Road crossings would be completed with open trenches. 


The water delivery pipeline from the proposed recharge basin to CWC’s existing Well #11 site would cross the Santa Cruz River.  This pipeline would be used when CWC elects to recover recharged water using recovery wells at the recharge site or by taking direct delivery of its CAP water and treating it.  The river crossing would be completed by jacking and boring a casing pipe beneath the calculated scour depth of the flow channel at the maximum channel flow rate.  This type of crossing would eliminate any disturbance of the riverbed, and would comply with U.S. Army Corps of Engineers (Corps) requirements under a Clean Water Act (CWA) nationwide Section 404 permit, if applicable.  Several additional minor drainageways also would be crossed along the NH section of the pipeline.  The crossing of these small drainages would be completed by conventional open trench construction and would comply with CWA Section 404, if applicable.  The new pipeline would be installed below the calculated scour depth of the channels.  The completed pipeline would be pressure tested to assure that there would be no significant leaks during operation of the new delivery system.


CAP Connection


The CWC water delivery system would connect to the PMR Lateral, and would be designed and installed pursuant to an agreement among CWC, CAWCD, and the City of Tucson.  The CWC system would consist of a new control valve, flow meter, and associated appurtenances.  The control valve, flow meter, and all of the associated equipment would be owned and maintained by CAWCD. 


Rights-of-Way 


The pipeline route would occupy existing ROWs along PMR, NH, and ONH (Figure 2).  The 20-inch pipeline would be installed near the north section line of Section 36 of T17S, R13E and Section 31 of Township 17 South, Range 14 East (Figure 2 and Figure 4).  Following construction, the permanent access road for the recharge facility would occur along the 30-foot-wide permanent easement for the 20-inch pipeline.  No additional areas would be disturbed by the permanent access road.


The new ROWs along the 20-inch pipeline alignments would be approximately 30 feet wide.  The existing ROWs along the main pipeline alignments are used for roadways as well as numerous other utilities including gas, telephone, cable television, fiber optic lines, electrical power lines, and existing water lines. 


Construction Access and Staging


The Proposed Project would require ground access to deliver equipment and materials, and to accommodate labor crews and activities to complete construction of the pipelines and recharge facility.  Construction access for the main pipeline is readily available from the existing public roadways adjacent to the alignment.  Road closures or traffic restrictions are not anticipated.  Pipe and other materials can be temporarily placed within the ROWs as the construction progresses.  Areas where installation of the pipeline has been completed would be backfilled and regraded as a continuous part of the construction.  Access roads for the construction and future maintenance of the 20-inch line would be completed as part of the construction sequence.  Pipe and other materials would be delivered and temporarily stored within the new easements as well as temporary construction easements located on previously disturbed areas.  The access roads completed for construction of the 20-inch pipeline also would be used to bring equipment and materials for construction of the recharge basins. 


Construction staging areas, temporary offices, and areas for storing construction materials would require 2 to 3 acres of land.  Several privately owned large, open, previously disturbed areas adjacent to the Proposed Project pipeline could serve as staging areas.  Figure 3 shows two possible locations that would be suitable for staging and storage of materials.  Equipment and material storage areas are normally secured by the contractor as a part of the construction services.  The selected contractor would negotiate with local property owners to secure a site for staging operations and storage of materials.  The contractor would negotiate the use of these areas as part of the bid package; however, use of any other areas by the contractor not already identified in Figure 3 would require prior approval by Reclamation.  


Booster Station Construction


An in-line pump booster station would likely be needed to deliver water to the proposed recharge facility.  This booster station would be located along the pipeline segment adjacent to the NH or ONH.  It is anticipated the booster station would be constructed on previously disturbed land on and adjacent to the pipeline ROW within a 300-foot by 165-foot footprint.  The entire booster station would be enclosed within a concrete masonry unit wall that would be a minimum of 8 feet high.  The booster station would be installed with a Supervisory Control and Data Acquisition (SCADA) system to control the operation and send data to remote locations.  The new SCADA system would be compatible with the operating systems used by the CAP operators.  If engineering design indicates the booster station needs to be located on an area with native vegetation, environmental clearances will be conducted on the new site prior to construction.

If it becomes necessary in the future to deliver a flow of 30,000 AFY as part of an expanded system, one or more additional booster stations would be required.  Any booster stations required to deliver additional water would be constructed by the entities requesting water service and using the CWC water delivery system, and any necessary environmental compliance would be completed by those entities. 


Recharge Basin Construction 


Following the decision in June 2009 to find a more suitable recharge site than the one identified in the March 2009 DEA, CWC developed site selection criteria to screen and evaluate potential locations, and a ranking system to determine the most acceptable locations.  Initial recharge site selection criteria required potential properties to be a minimum of 20 acres, located within 2 miles of the terminus of the proposed CWC main pipeline, and as close to the CWC service area as possible.  Based on various land attributes, 10 parcels containing one or more potential recharge sites were identified within 2 miles of the proposed pipeline terminus.  These sites were further evaluated based on site selection criteria consisting of the following parameters:


· Ownership and potential for acquisition;

· Proximity to the CWC service area, existing recharge sites and wells, three-phase power, and known environmental issues; 


· Surface soils, geology, and topography;

· Subsurface geology, and depth to bedrock and ground water; and

· Land acquisition and maintenance costs.


Ranking the parcels was based on the parameters listed above.  Parcels were ranked relative to each other based on a scale of: 1-unfavorable, 2-satisfactory, and 3-favorable/ideal.  Double weights were applied to the parameters associated with surface and subsurface permeability, which are critical to recharge feasibility.  Weighted average rankings were calculated to determine the most favorable site (highest score).  The two alternative recharge sites, the South Parcel and North Parcel recharge sites, shown on Figure 4 ranked the highest among potential recharge locations based primarily on favorable locations relative to CWC and the main pipeline, topography, soils, geology, construction costs, and environmental considerations.  


The South Parcel Recharge Site (South Parcel) ranked highest and is included in the Preferred Alternative.  The South Parcel is considered the most favorable site because it is larger and is farther away from the active channel of the Santa Cruz River.  ASLD owns the land.  This proposed recharge site is in the west ½ of the northeast ¼ of the northeast ¼ of Section 36, Township 17 South, Range 13 East.  The total impacted acreage would be about 21 acres, of which approximately 3.1 acres along the northeast parcel boundary would be used for storage of equipment, vehicles, and accumulation of the fine material scraped from the bottom of the recharge basins during periodic cleaning.  

Four recharge basins are proposed on the South Parcel, covering 17.9 acres.  The recharge basins would be operated about 300 days per year, or possibly more, depending on the maintenance requirements of the CAP system and recharge facility.  Alluvium suitable for recharge of CAP water has been located on-site at an average depth of approximately 2.5 feet.  The alluvial layers below 2.5 feet contain coarse-textured material from 3 to 57 feet thick, which overlay an approximately 10-foot-thick fine-grained layer.  The underlying coarse-grained layer has a capacity to recharge up to 8 feet of water per day; however, certain factors may limit the long-term recharge potential to approximately 2 to 3 feet per day.  


The overburden to be removed for recharge basin construction would be used on-site to construct the recharge basin berms, or hauled off to an appropriate, permitted fill location.  The berms around the recharge basins would be approximately 5 feet above the original ground surface and constructed with 2:1 side slopes.  The outer slopes would be stabilized against high floodwaters using riprap purchased or excavated from the site.


CAP water would be delivered to the recharge basins by pipes.  Concrete distribution boxes would be constructed to reduce the velocity of the inflow and control the flow to the recharge basins through irrigation gates.  The basins would be operated on a continuous basis; however, they would be allowed to dry for up to 60 days every year in coordination with the operation of the CAP system.  The drying cycles would be used to inspect the basin surfaces and complete any necessary maintenance including scarifying or ripping the basin surfaces with equipment to reduce clogging.  Small amounts of accumulated fine material and algae that could affect recharge efficiency would be removed periodically from the surface of the recharge basins using a small front-end loader or similar equipment.


Several monitoring wells may need to be installed, as required by ADWR, to construct and operate an underground storage facility.  Existing wells in the vicinity of the Proposed Project would be considered first for monitoring wells.  The total area of impact, including access to new wells, if any, is estimated to be 0.5 acre or less.  Disturbance to cultural resources and native vegetation would be avoided to the degree practicable.


The recharge basins would be fenced with site-appropriate materials; signs would notify individuals that the property is private and no trespassing is allowed.  The perimeter fencing would not restrict passage of small mammals.  Chain-link fencing would be used around the control structures and other points that require restricted access.


2.4 Additional Action Alternatives


Project alternatives involving an adjacent recharge site, a different location for connection to the CAP system, and two smaller pipeline capacities are described in this section. 

2.4.1 North Parcel Recharge Site Alternative (added in revised DEA)

The North Parcel Recharge Site (North Parcel) ranked second highest of the 10 potential recharge locations evaluated since June 2009.  It is not the preferred recharge location because it is smaller than the South Parcel, closer to the active channel of the Santa Cruz River, and has piles of construction debris that would need to be removed.  However, the North Parcel remains a suitable location for recharge if the South Parcel is not available.  The North Parcel is owned by Pima County and is in the west ½ of the southeast ¼ of the southeast ¼ of Section 25, Township 17 South, Range 13 East (Figure 4).  The total area impacted by the Proposed Project would be about 18.8 acres, of which approximately 3.1 acres, east of a large swale between the recharge site and the ONH, would be used for storage of equipment, vehicles, and accumulation of the fine material scraped from the bottom of the recharge basins during periodic cleaning. 


Four to five recharge basins are assumed to be located on the North Parcel.  Alluvium suitable for recharge of CAP water has been located on-site at an average depth of approximately 3.5 feet.  The alluvial layers below 3.5 feet contain coarse-textured material from 3 to 58 feet thick, which overlay an approximately 6-foot-thick fine-grained layer.  Piles of construction debris are located throughout the parcel.  The debris piles would be removed and properly disposed of prior to recharge basin construction.  Depending on the material encountered, some of the debris may be used as riprap along the berms as protection against high floodwaters.


Construction and operation of the North Parcel would be identical to that of the South Parcel.  Also, the North Parcel would have the same provisions for monitoring as the South Parcel. 

2.4.2 CAP Terminus Alternative (added in revised DEA)

If CWC is unable to connect to the CAP system at the PMR Lateral, the main pipeline would connect to the CAP terminus, which is approximately 0.1 mile south of PMR on the west side of Interstate 19 (I-19) (Figure 2).  From the CAP terminus, the pipeline alignment would extend approximately 0.1 mile north along the west side of I-19, turn east approximately 300 feet south of PMR, continue approximately 1.2 miles east, then jog approximately 350 feet north and continue east along the north side of PMR within the existing road ROW for approximately 1.2 miles to the NH.  At the NH, the pipeline would continue south along the same alignments as the Preferred Alternative.  Crossings of I-19, the railroad, and the Santa Cruz River would be completed by jacking and boring a casing pipe beneath the surface (Figure 3).  This segment of pipeline would disturb up to 18.5 acres, in addition to the estimated 46 acres impacted by the Preferred Alternative.  Approximately 50 percent, or about 9.3 acres of the additional land needed for this alternative has been previously disturbed by construction of I-19, PMR, and existing utilities. 


The connection to the existing CAP pipeline at the terminus would be completed with a new 54-inch-diameter fabricated steel elbow that would be followed by a 54-inch by 36-inch fabricated steel reducer.  These new fittings would be connected directly to the existing 54-inch tee at the end of the existing CAP pipeline.  These fittings would be buried adjacent to the existing terminus vault.  The main pipeline would be extended to a new concrete vault that would house a new 36-inch-diameter flow meter, as specified by the CAP operations staff.  The CAP operations staff has specified the design requirements for the vault and all of the appurtenant equipment.  The vault would be equipped with ventilation fans, lights, access hatches, safety climb devices, and a SCADA system compatible with the existing equipment.  CAP would own and maintain the flow meter and all of the associated equipment.

2.4.3 CAP Entitlements and CWC-Only Alternatives 


If no participants are available to pay the cost of the larger mainstem pipeline, other alternatives available to CWC would be a smaller system with pipelines that are smaller than the proposed 36-inch pipe and a smaller recharge facility.  In all other respects, these alternatives would have the same ROWs and location of the booster station and recharge facility as the Preferred Alternative.  To address this possibility, the CAP Entitlements and CWC-Only alternatives, which involve delivery of smaller quantities of water than the Proposed Project, are evaluated in this revised DEA.  


The CAP Entitlements Alternative is identical to the Preferred Alternative, except the delivery pipeline would be 18 inches in diameter for the entire length rather than a combination of 36-inch and 20-inch diameters.  The ROWs and location of the booster station and recharge facility would be similar to the Preferred Alternative, although the size of the recharge facility would be reduced by about 30 percent in proportion to the volume of water to be recharged.  This alternative would be limited to the capacity to deliver the entitlements of the existing CAP water subcontractors in the Green Valley/Sahuarita area, which are CWC (2,858 AFY) and GVDWID (1,900 AFY).


The CWC-Only Alternative is similar to the Preferred Alternative except the size of the facilities would only be sufficient to deliver CWC’s CAP entitlement of 2,858 AFY.  The delivery pipeline would be 14 inches in diameter for the entire length rather than a combination of 36-inch and 20-inch diameters.  The ROWs needed for this alternative, as well as the location and exterior dimensions of the booster station, would be the same as the Preferred Alternative.  The size of the recharge facility would be approximately 55 percent smaller because a maximum of approximately 3,000 AFY would be recharged rather than 7,000 AFY.  


2.5 Project Financing 


The following description of project financing applies to each of the action alternatives.  CWC is a private water company, as defined in Arizona Revised Statutes (ARS) § 45‑402 (30), and a public service corporation, as defined by Arizona Constitution Article 15, § 2.  As such, CWC is subject to the regulatory jurisdiction of both the ADWR and ACC in providing water utility service.  CWC is in the business of producing water for delivery and sale to customers within its service area and has authority to withdraw and distribute ground water from within the TAMA ground water basin (ARS § 45-491).  CWC’s public service corporation service area is defined by a Certificate of Convenience & Necessity (CC&N) approved by the ACC.


Under the Letter of Intent (LOI) dated July 12, 2007, between CWC and Augusta Resource Corporation, the parent company of Rosemont, it was anticipated that Rosemont would fund construction of the Proposed Project.  This proposed arrangement was confirmed in letters from Rosemont to CWC on January 20, 2009 and from CWC to Reclamation on May 15, 2009 (Appendix D).  CWC would own and operate the water delivery system.  CWC would deliver its CAP water to the recharge basin for use by its customers.  For a period of 15 to 20 years, Rosemont would have priority over other customers for that water, the system, and recharge capacity, unless they are needed by CWC to meet delivery obligations to other portions of CWC’s service area.  


Negotiations between CWC and Rosemont (Parties) are ongoing to finalize an agreement (Agreement) through which the details of the arrangement would be memorialized.  The Parties anticipate that the Agreement will require approval by the ACC under Arizona Administrative Code (AAC) R14-2-406.  Currently, the Parties envision Rosemont would become a customer of CWC, subject to ACC and other approvals, and would provide an advance or contribution in aid of construction to CWC so the necessary infrastructure can be built to move water from the existing CAP system to a recharge site (underground storage facility) or other location where the water is of use to the customer, without financial burden on CWC’s existing customers (Appendix D).  The Parties also envision that Rosemont would pay the full cost of the infrastructure, a portion of which may be eventually refunded to Rosemont by CWC, depending on the nature of the transaction as finally approved.  Once the infrastructure is in place, Rosemont anticipates purchasing nonpotable CAP water from CWC under an approved tariff by the ACC [AAC R14-2-401(30); R14-2-409(D)].  


As envisioned by the Parties, CWC proposes to incorporate this facility into its ACC CC&N and it would become an extension of CWC’s operating distribution system and therefore a part of CWC’s service area under ARS § 45-493(A)(2).  The underground storage facility would need to be permitted by ADWR under ARS § 45‑811.01.  Once the facility is permitted, CWC would perform water storage services.  Rosemont, as a customer of CWC, would be required to obtain a water storage permit from ADWR under ARS § 45-831.01 to store CAP water at this facility [ARS § 45‑831.01(B)(2); ARS § 49-243(H)].  


The Agreement between CWC and Rosemont has not been finalized, and the specific contractual and legal requirements related to the arrangements, whereby CWC would request delivery of its CAP entitlement under such an Agreement, have not been reviewed by Reclamation or CAWCD.  Nevertheless, based upon CAWCD and Reclamation’s understanding of the proposed water provider/customer relationship that would need to be approved by the ACC as described above, Reclamation has concluded that no additional action would be required on Reclamation’s part.  While additional discussion between CWC and CAWCD, in coordination with ADWR, may be needed, the outcome of these discussions would not alter the range of environmental impacts described in this EA.  

If CWC’s CAP water is not used as envisioned in the LOI or Agreement, the use of other supplies likely would be increased, such as CAP excess pool water or CAP tribal leases.  Thus, the Preferred Alternative would still recharge up to 7,000 AFY at the recharge site and the impacts would be as described in Section 3.0—Affected Environment and Environmental Consequences.  If recharge averages less than 7,000 AFY, ground water replenishment and other impacts would be less than those described in Section 3.6.2—Ground Water Resources—Environmental Consequences. 


As discussed above, GVDWID also holds a CAP M&I priority subcontract in the general vicinity of the proposed infrastructure.  Currently, there are no agreements or tentative agreements in place concerning the delivery or use of this CAP water within the proposed CWC water delivery system, but there is available capacity to transmit this water to locations near the GVDWID service area.  If the Agreement and related tariffs are approved by the ACC, this capacity would be available to transport GVDWID’s CAP water entitlement upon payment of the applicable tariffs.  The water may be stored in underground storage facilities (if properly permitted as described for the Proposed Project) or delivered for direct use to, or storage by, a GVDWID customer at the discretion of GVDWID.  


2.6 Alternatives Considered but Eliminated from Detailed Study


The following alternatives were considered, but were eliminated from further consideration in the EA for the reasons summarized below. 


2.6.1 Direct Use of CAP Water


Direct delivery and treatment of CWC’s CAP water entitlement was evaluated as an alternative.  Direct use would require more extensive treatment of the water to reduce turbidity, total dissolved solids (TDS), and other constituents.  The cost of constructing and operating a treatment facility and disposal of the resultant waste stream would exceed CWC’s current ability to finance a CAP water delivery system.  However, it is anticipated that this alternative will be implemented in the future when appropriate.  


2.6.2 Alternative Pipeline Routes


Alternative pipeline routes were considered as possible alignments including: La Canada, Sahuarita Road, El Toro Road, and combinations of other existing and new ROWs.  Most of these potential routes would have greater impacts on residential and commercial areas than the proposed alignment while offering little opportunity for access to possible recharge sites.  Some of these routes also were studied in the 1998 Malcolm Pirnie report and were not recommended for consideration in that study (Malcolm Pirnie 1998, pp. ES-13 – ES-15).


2.6.3 Alternative Recharge Sites

A variety of alternative recharge sites were evaluated as discussed below.


Recharge to the Santa Cruz River or Tributaries


A managed recharge project was considered, in which CWC’s CAP entitlement would be delivered to the Santa Cruz River or its tributaries in the Green Valley/Sahuarita area.  An initial feasibility investigation was completed.  This alternative was eliminated from consideration because recharge in the bed of the Santa Cruz River or its tributaries could adversely impact other existing recharge sites by raising the water table in their vicinity.  Other issues related to the use of natural waterways for recharge include the cost of rebuilding portions of the recharge facilities if major flood events cause damage, and a reduction in natural recharge from flood events due to an already wetted channel and higher water levels under the stream channel. 


Recharge on Various Parcels near the CWC Service Area 


Eight parcels were evaluated after the initial recharge location was deemed unsuitable.  The parcels were ranked below the preferred South Parcel and the alternative North Parcel that are being considered for the Proposed Action.  


Recharge at Recharge Facilities in the Marana Area


Existing and proposed recharge facilities in the Marana area, approximately 40 miles north (downgradient) of Green Valley, may be available for recharge of the CWC water allotment.  Recharge at one or more of those facilities would allow withdrawal of water from a recovery well near the CWC service area.  This alternative was not considered further because it does not provide for recharge near the CWC service area.  The Marana area would provide no benefit to the Green Valley/Sahuarita aquifer, and would provide no opportunity for delivery and direct use by CWC if water quality or other problems occur with the existing CWC wells. 


Recharge at Pima Mine Road CAP Recharge Facility


The PMRRP, approximately 7 miles north of the CWC service area, may be available for recharge of the CWC water allotment.  Recharge at the PMRRP would allow withdrawal of water from a recovery well in or near the CWC service area.  This alternative was not considered further because it does not provide for recharge near the CWC service area.  The PMRRP would provide only limited benefit to the Green Valley/Sahuarita aquifer, and would provide no opportunity for CWC to deliver and directly use its CAP entitlement if water quality or other issues occur.


Use of the FICO Groundwater Savings Facility


Use of the CAP water for irrigation within the existing FICO Groundwater Savings Facility (GSF) could be a cost-effective and environmentally benign alternative for delivery and indirect recharge of the CWC CAP water.  The GSF would reduce current ground water pumping in an area identified by ADWR as having the most significant subsidence problems in the Green Valley/Sahuarita area by substituting CAP water for irrigation pumping.  As discussed in Section 1.2—Purpose and Need, subsidence can cause changes to floodplain boundaries, and uneven subsidence has been associated with surface fissuring elsewhere in Arizona.  However, by itself, recharge at the FICO GSF does not meet CWC’s need for the Proposed Project to recharge and recover the CWC CAP entitlement near the CWC service area, with the option to take direct delivery of CAP water if necessary. 


Initially, this alternative was eliminated from further consideration due to a request to Reclamation by Richard Walden, President of FICO, that it be removed from further consideration (B. Ellis, pers. comm. 2008).  Because FICO is the owner of the GSF, Reclamation agreed to Mr. Walden’s request.  On November 11, 2009, Mr. Walden submitted a Design Criteria Report for delivery of CAP water to the GSF, which would serve FICO lands between PMR and Sahuarita Road.  Although the intent of submitting the Design Criteria Report is not clear, as noted above, the FICO GSF is not a viable alternative to the Proposed Project because the center of the FICO study area for the Design Criteria Report is approximately 5 miles north of the CWC service area.  

FICO/ANC Water Delivery Proposal


FICO and ANC developed a proposed CAP water delivery system, which would incorporate the use of FICO’s GSF for recharge (FICO 2008a).  The FICO-ANC system would consist of three phases (Figure 5)
:


4. Phase I would be construction of a 36-inch pipeline from the CAP terminus or PMR Lateral along the same alignment as the Proposed Project to Sahuarita Road, where a turnout would interconnect with FICO’s GSF (irrigation system) with a capacity of 5,000 AFY during the irrigation season. 


5. Phase II would extend the 36-inch pipeline farther south to Continental Road, with several turnouts to interconnect with additional sections of FICO’s GSF and potentially other recharge projects or water users. 


6. Phase III would extend the pipeline further south to the Canoa recharge basins, about 4.7 miles south of the Phase II terminus. 


The FICO-ANC proposal anticipates various sources of water being delivered through the system including FICO’s non-Indian agricultural pool CAP water (3,600 AFY but declining over time), CAGRD water supplies (1,500 AFY and likely to increase over time), CWC and GVDWID CAP entitlements, ASLD CAP entitlements, and other potential water sources (Id.).  Funding for Phase I would be provided by FICO and an affiliate of ANC, and construction would occur between 2011 and 2016, subject to housing market conditions (FICO 2008b).  The cost, funding, timing, and features of Phases II and III are not known at this time due to ongoing discussions with potential participants in those phases (Id.). 


A portion of Phase II of the FICO-ANC alternative, plus construction of facilities to recharge the CWC CAP entitlement near the CWC service area, would need to occur to meet the need for the Proposed Project.  The cost, funding, timing, and features of Phase II are uncertain.  In addition, CWC reviewed the information provided by FICO regarding the FICO-ANC alternative, and concluded that the FICO-ANC alternative did not meet CWC’s financial and schedule requirements.  Therefore, this alternative was eliminated from further consideration.  


3.0 Affected Environment and Environmental Consequences


In this section, the affected environment of the area potentially impacted by the Proposed Project (referred to as the “Project area” or “impact area,” which varies by resource) and likely environmental consequences are described for each resource potentially impacted by the Preferred Alternative and the other action alternatives.  The consequences of the No Action Alternative also are described for each of the resources as a basis for comparison.  In addition, the cumulative impacts of the action alternatives are identified.  Section 3.9—Resources Considered But Not Affected summarizes the reasons that other resources, such as recreation, were considered for analysis but determined not likely to be affected. 


3.1 Background for Cumulative Effects

Potential effects of the Proposed Project would occur in the context of other development actions that have occurred and will occur in the impact area.  Cumulative effects, or impacts, are the effects on the environment that result from the incremental effects of the Proposed Project when added to the effects of other past, present, and reasonably foreseeable future actions regardless of what agency or person undertakes such actions (40 CFR 1508.7).  Cumulative effects can result from individually minor, but collectively significant, actions taking place over time.  


For purposes of this analysis, the geographic impact area for analyzing cumulative effects for the Proposed Project for most resources was established as the area within which measurable ground water elevation changes are anticipated to occur as a result of recharging a maximum of 7,000 AFY for the 20-year project period (referred to in the cumulative impacts discussion as the “ground water area of impact”).  This is an oblong area extending from the recharge facility in a radius of approximately 10 miles north, 6 miles south, and 5 miles to the east and west (see Section 3.6.2—Ground Water Resources—Environmental Consequences).  This geographic impact area contains the entire proposed pipeline alignment and the area within which all land-disturbing Project construction impacts would occur.  Although smaller areas might be more appropriate for land use, and biological and cultural resources, Reclamation chose to use this broader geographic area as a conservative approach for analyzing cumulative impacts.
   


Cumulative effects to various resources are possible for each of the action alternatives.  The description of the affected environment in each subsection below provides the existing conditions of resources within the Project area that are the result of past and present actions.  Notable past and present actions in the impact area of the Proposed Project include construction of roads and utility corridors, mining, and the development of residential communities and associated facilities. 


“Reasonably foreseeable future actions” are defined as actions that are not speculative—they have been approved, are included in short- to medium-term planning and budget documents prepared by government agencies or other entities, or are likely to occur given trends (Environmental Protection Agency [EPA] 1999).  


3.1.1 Reasonably Foreseeable Actions


Potential future actions were identified through public and agency scoping, input from cooperating agencies, and available information on known projects or actions under consideration.  Actions that meet all of the following criteria were considered reasonably foreseeable and were included in the cumulative impacts analysis:


· The impacts of the future action would occur within the same geographic area (impact area) and same time frame as the impacts of the Proposed Project or alternatives. 


· The future action would affect the same environmental resources as the Proposed Project or alternatives. 


· There is a reasonable expectation the future action would occur; the future action is not speculative. 


· There is sufficient information available to define the future action and assess cumulative impacts. 


(EPA 1999; CEQ 1997)


Reasonably foreseeable future actions meeting all of the above criteria, located within the ground water impact area, consist of road construction and housing projects.  The following description of reasonably foreseeable actions provides context for the discussion of cumulative impacts included in this section for each resource category, as appropriate.  One major new road is planned in the Project area; Quail Crossing Boulevard would be connected to Duval Mine Road south of the proposed recharge facility (Sahuarita 2009).  


Quail Creek, a planned community southeast of Sahuarita and south of the recharge site consists of two components.  Quail Creek is planning to add 5,000 age-restricted homes.  The Stone House portion of Quail Creek would add 222 non-age-restricted custom homes.  The existing Quail Creek development has a new clubhouse and plans to add more commercial and retail businesses (Sahuarita 2008a). 


Sahuarita’s current Master Plan of Development includes several new housing sites within and adjacent to the town.  Rancho Sahuarita would have both age-restricted and non-age-restricted components.  The Rancho Sahuarita development is expected to add housing for about 11,000 families as well as commercial and recreational opportunities (Sahuarita 2008a). 


Mission Peaks is a proposed master-planned community west of Sahuarita.  Up to 15,000 homes would be built along with commercial areas and community facilities.  The Mission Peaks development plans include a wastewater treatment plant (WWTP) and use of reclaimed water to irrigate drought-tolerant landscaping (ANC 2008).  This housing development has obtained a General Plan Amendment from the Town of Sahuarita (Franchine 2008; Sahuarita 2008b).  In addition, ADWR has issued a designation of assured water supply to the Rancho Sahuarita Water Company, which would provide water service to this development (ADWR 2008a). 


A third planned community is Madera Highlands.  It will be located on the southernmost edge of the Sahuarita town limits.  Madera Highlands would add homes for 617 families.  The project plans include athletic fields, botanical gardens, an outdoor amphitheater, and various other recreational opportunities.  This community would not be age-restricted (Sahuarita 2008a). 


Another reasonably foreseeable activity in the impact area is ground water withdrawal to remediate a sulfate plume from the Sierrita Mine operated by Freeport-McMoRan.  The preferred remediation action of Freeport-McMoRan consists of an aggressive ground water pumping program to stabilize the plume and remove high sulfate ground water within the plume (HGC 2008).  More details on the Sierrita Mine remediation plan are provided in Section 3.6.2.5—Ground Water Resources—CAP Entitlements Alternative.  

Reclamation is aware of the high level of public interest concerning the potential hydrologic impacts of Rosemont’s production wells, which are within the ground water area of impact surrounding the recharge basins.  Reclamation’s ground water modeling of the long-term operation of the recharge facility required making assumptions with regard to future potential pumping by others.  Because of the level of public interest in the proposed Rosemont Mine’s production well pumping, modeling for the Proposed Project considered the effect of the Preferred Alternative’s proposed recharge under two different scenarios—with and without future pumping by Rosemont.  These two scenarios are described in Section 3.6.2.5—CAP Entitlements Alternative.


3.1.2 Actions Not Considered Reasonably Foreseeable for Cumulative Impact Analysis Purposes


Potential future actions considered but determined not to be reasonably foreseeable for purposes of the cumulative impact analysis are summarized below.  Based on the best available information, these and similar actions did not meet the criteria for inclusion in the cumulative impact analysis as reasonably foreseeable actions because they occur outside of the impact area, are speculative, and/or do not have sufficient information available to conduct a meaningful analysis of cumulative impacts. 


A number of housing projects are proposed in the region outside of the impact area for the Preferred Alternative.  For example, south of the impact area is the proposed Las Mesas de Santa Cruz development north of Tubac.  ADWR recently approved a water rights transfer from irrigation to municipal use, which supports an assured water supply for this master-planned community with 2,630 residential units plus commercial and office development (Las Mesas 2008).  In late 2008, however, the County Board of Supervisors’ approval of this development was overturned by a citizen-generated referendum (Davis 2008). 


3.1.3 Other Future Actions Not Considered for Cumulative Impact Analysis Purposes


Reclamation has concluded it is not appropriate to consider the proposed Rosemont Mine project for cumulative analysis purposes.  The proposed Rosemont Mine is approximately 10 to 12 miles from the Proposed Project and is in a separate watershed.  Because of its distance from the Project area, and because construction of the Proposed Project would be completed prior to any mining, there is no potential for impacts to common resources, with the exception of ground water.  For example, impacts that need to occur coincidentally to result in a cumulative effect, such as windblown dust resulting from local construction projects or socioeconomic impacts related to construction work, would not occur since the CWC project would be completed prior to any mining.  Proposed ground water pumping by Rosemont is considered in the cumulative impact discussion in Section 3.6.2.5—Ground Water Resources—CAP Entitlements Alternative because Rosemont’s proposed production wells are in the CWC project area, and the timing of Rosemont’s proposed withdrawals and CWC’s recharge would overlap, thereby creating the potential for cumulative impacts.  Impacts related to implementation of the proposed Rosemont Mine, including direct, indirect, and cumulative impacts, will be addressed in the CNF EIS on Rosemont’s MPO.  The cumulative impacts discussion in the CNF EIS will take into consideration any past, present or reasonably foreseeable future actions relative to the Proposed Project, if appropriate.


3.2 Air Quality


The Project area for evaluation of air quality impacts is Pima County and, in particular, the Tucson Air Planning Area (TAPA) because regional air quality might be affected by the Proposed Project.  Pima County is divided into three designated air planning areas.  Two are in eastern Pima County and include the Rillito Planning Area and the TAPA, and the third area is in western Pima County.  The Proposed Project is within the TAPA, which was established in the late 1980s to address nonattainment of National Ambient Air Quality Standards (NAAQS) for carbon monoxide (RECON 2006, pp. 3–43). 


3.2.1 Affected Environment


The NAAQS resulted from the Clean Air Act of 1970, as amended in 1977 and 1990 (EPA 2008).  The standards are designed to protect public health and indicate the maximum levels of pollution allowable, including a margin of error.  The standards relate to six primary air pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO2), particulate matter (PM10 and PM2.5), ozone (O3), and sulfur dioxide (SO2).  The State of Arizona’s air quality standards are the same as those developed by the federal government.  Pollutant levels for primary standards (human health) and secondary standards (human welfare, e.g., visibility) have been established by the EPA as shown in Table 1. 

Table 1.  National Ambient Air Quality Standards.


		

		Primary Standards

		Secondary Standards



		Pollutant

		Level

		Averaging Time

		Level

		Averaging Time



		Carbon 
Monoxide

		9 ppm (10 mg/m3) 

		Eight-hour1 

		None 



		

		35 ppm (40 mg/m3)

		One-hour1

		



		Lead

		1.5 µg/m3

		Quarterly Average

		Same as Primary



		Nitrogen 
Dioxide

		0.053 ppm (100 µg/m3)

		Annual (Arithmetic Mean)

		Same as Primary



		Particulate 
Matter (PM10)

		150 µg/m3

		24-hour2

		Same as Primary



		Particulate 
Matter (PM2.5)

		15 µg/m3

		Annual3 (arithmetic mean)

		Same as Primary



		

		35 µg/m3

		24-hour4

		Same as Primary



		Ozone

		0.075 ppm (2008 STD) 

		Eight-hour5 

		Same as Primary 



		

		0.08 ppm (1997 STD) 

		Eight-hour6 

		Same as Primary 



		

		0.12 ppm

		One-hour7 (applies only in limited areas)

		Same as Primary



		Sulfur 
Dioxide

		0.03 ppm 

		Annual (arithmetic mean) 

		0.5 ppm 
(1300 µg/m3)

		3-hour1



		

		0.14 ppm

		24-hour1

		

		





1 Not to be exceeded more than once per year.


2 Not to be exceeded more than once per year on average over three years.


3 To attain this standard, the three-year average of the weighted annual mean PM2.5 concentrations from single or multiple community-oriented monitors must not exceed 15 µg/m3.


4 To attain this standard, the three-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an area must not exceed 35 µg/m3 (effective December 17, 2006).


5 To attain this standard, the three-year average of the fourth highest daily maximum eight-hour average ozone concentrations measured at each monitor within an area over each year must not exceed 0.075 ppm (effective May 27, 2008) 


6 To attain this standard, the three-year average of the fourth highest daily maximum eight-hour average ozone concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm.  The 1997 standard—and the implementation rules for that standard—would remain in place for implementation purposes as EPA undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone standard.


7 The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is less than or equal to 1.  As of June 15, 2005, EPA revoked the one-hour ozone standard in all areas except the eight-hour ozone nonattainment Early Action Compact Areas.


STD – Standard.

ppm – parts per million.

Source: EPA 2008. 

In 1996, a carbon monoxide limited maintenance plan was submitted to the EPA.  The Plan was amended in 1999.  In 2000, the area was redesignated as being in attainment for carbon monoxide (RECON 2006, pp. 3–43).  The Tucson area, including Sahuarita and Green Valley, is in attainment for all of the criteria pollutants. 


The Pima County Comprehensive Land Use Plan (Pima County 2003) includes plans for maintaining air quality and ensuring that occurrences such as range and forest fires, land disturbance, unpaved roads, and other land uses do not compromise the existing levels of attainment for the six criteria pollutants.  


Both meteorology and climate affect air quality.  Pollution levels increase in the winter when temperature inversions can trap pollutants during calm weather.  The layer of pollution trapped near the ground will eventually rise as the sun heats the ground, which allows dispersal of the trapped pollutants (RECON 2006, pp. 3–45).  


Projections regarding future air quality for specific pollutants within Pima County are provided below. 


Ground-Level Ozone


While no violations of ozone have occurred in Pima County since 1982, there is a possibility of exceedance in the future (RECON 2006, pp. 3–46).  Ozone levels tend to follow increases in carbon monoxide, which occur with increased vehicular activity.  The photochemical reactions resulting from heat and sunshine raise levels of ozone during the summer.  Recently, Pima County has been close to exceeding NAAQS limits, so there is at least a moderate likelihood of exceedance in the future.  The trend in ground-level ozone in Pima County from 2000 to 2007 was steady or slightly declining (Pima County 2008a). 

Carbon Monoxide 


As mentioned above, Pima County was previously in nonattainment for carbon monoxide levels.  Carbon monoxide is a colorless and odorless gas produced by vehicle emissions.  The area around Tucson has elevated readings of carbon monoxide during the winter months when temperature inversions occur.  Carbon monoxide levels are predictably higher at busy intersections.  As a result of advances in technology producing cleaner burning vehicles, carbon monoxide levels have decreased during the past 15 years.  Projections for nonattainment of carbon monoxide levels are low for the predictable future, despite the predicted population increase in the Tucson area.  


Particulate Matter


There have been no exceedances of PM10 in Pima County since 1999.  Problems related to PM10 are common in the arid Southwest because dirt roads, fallow agricultural fields, and construction sites often are sources of airborne dust.  Studies have indicated a range of health effects resulting from PM10 and PM2.5 including asthma, bronchitis, and premature death.  In the event of elevated PM10 levels, the Pima County Department of Environmental Quality (PDEQ) issues Particulate Matter Pollution Advisories.  The trend for PM10 and PM2.5 in Pima County from 2000–2007 was a reduction of about one-third (Pima County 2008a). 

Sulfur Dioxide and Nitrogen Dioxide


Levels of both SO2 and NO2 have been well below the NAAQS and the likelihood of future exceedances is low.  


Lead


As a result of decreasing levels of lead in the late 1990s, the EPA discontinued the requirements for monitoring ambient levels of lead in most of the country, including Pima County (RECON 2006, pp. 3–47). 


PDEQ has 23 air quality monitoring stations throughout Pima County.  One monitoring station is adjacent to the Pima County Government Center in Green Valley.  The station has been monitoring PM10 since 1989 and was established to monitor the particulates from the ASARCO (now Freeport-McMoRan) and Cypress Sierrita mines and tailings ponds.  The station is approximately 2 miles southwest of the proposed recharge facility.  A summary of 2007 air quality values from the Green Valley monitoring site is shown in Table 2. 


As shown in Table 2, readings for ozone, PM10 and PM2.5 are below the NAAQS thresholds (Table 1) at the Green Valley monitoring station.


Table 2.  Green Valley Air Quality Data.


		Ozone One-Hour Average Summary Values for 2007
(in ppm)



		Monitor

		1st  Max Eight-Hour Value 

		2nd Max Eight-Hour Value

		3rd Max Eight-Hour Value

		4th Max Eight-Hour Value



		Ozone (ppm) 1

		0.033

		0.085

		0.074

		98



		Particulate Matter (PM10 and PM2.5) Summary Values for 2007
(in micrograms per cubic meter [μg/m3])



		Monitor

		Annual Average2,3

		1st Max 24-Hour Value4

		2nd Max 24-Hour Value



		Particulate Matter (PM10)

		20.4

		123

		77



		Particulate Matter (PM2.5)

		4.33

		14.5

		13.0





1 NAAQS is the three-year average of the fourth highest daily maximum eight-hour average ozone concentrations measured at each monitor within an area over each year that must not exceed 0.075 ppm (effective May 27, 2008); three years of data following the new standard will not be available until May 2011. 
2 NAAQS annual average for PM10 was revoked in September 2006.
3 NAAQS annual average for PM2.5 is 15 μg/m3.
4 NAAQS 24-hour average for PM10 is 150 μg/m3 and for PM2.5 is 35 μg/m3. 


Source: Pima County 2008b.


3.2.2 Environmental Consequences


3.2.2.1 No Action Alternative

The No Action Alternative would not alter the air quality in the Project area.  Because the CWC water delivery system would not be constructed under this alternative, the ambient air quality conditions would remain unchanged.


3.2.2.2 Preferred Alternative


The Preferred Alternative would result in the emission of relatively minor amounts of pollutants caused by operation of vehicles and construction equipment over the construction period of approximately 6.5 months.  Based on the size, type, and number of vehicles and equipment expected to be used to build the Proposed Project, potential emissions during construction would be approximately 1.3 tons of hydrocarbons, 7.1 tons of carbon monoxide, 13.3 tons of nitrogen oxides, and 4.1 tons of sulfur dioxide (Welch 2010).  While not quantified, ozone levels during the construction period could increase because they tend to follow carbon monoxide levels, as discussed above under Section 3.2.1—Affected Environment. 

Construction activities may result in a slight localized increase of particulate matter from land disturbance, fugitive dust, and operation of construction equipment.  Pima County Code (Title 17) requires dust-control measures be implemented during construction.  According to PDEQ, a Pima County Activity Permit is required prior to land disturbance associated with construction of the pipeline, booster station, and recharge basin (Pima County 2008c).  CWC would obtain the necessary Pima County permit prior to construction, and the construction firms would be required to implement dust control by adhering to permit requirements.  Construction firms also would be required to maintain construction vehicles and equipment to minimize emissions.  The use of dust suppression would limit PM10 emissions to approximately 8.4 tons during construction of the Proposed Project (Welch 2010).  


Construction of the Proposed Project would result in a short-term minor increase in air pollution.  The contribution of project-related emissions during a 6.5-month construction period compared to the emissions countywide for the same period would range from 0.01 percent (carbon monoxide) to just under 0.3 percent (sulfur dioxide).  This contribution is not anticipated to result in exceedances of air quality standards (Welch 2010).  There also would be temporary emissions of air pollutants from periodic scarifying of the recharge basins to maintain infiltration rates.  These activities are expected to occur over a period of one or two weeks each year; the emissions would be nominal and only a fraction of those created during construction of the Proposed Project.  These activities also are not anticipated to result in exceedances of air quality standards.  No adverse air quality impacts would result from operation of the pipeline or recharge facility following construction.  


3.2.2.3 North Parcel Recharge Site Alternative

Under this alternative, overall air emissions would be about the same as the Preferred Alternative except there would be an increase of approximately 0.4 tons of PM10 emissions due to the slightly greater amount of fugitive dust from more earthwork at the North Parcel (Welch 2010). 

3.2.2.4 CAP Terminus Alternative


The CAP Terminus Alternative would result in 13 to 14 percent more gaseous air pollutant emissions than the Preferred Alternative due to construction of an additional 2 miles of pipeline.  Potential emissions during construction would be approximately 1.5 tons of hydrocarbons, 8.1 tons of carbon monoxide, 15.1 tons of nitrogen oxides, and 4.7 tons of sulfur dioxide (Welch 2010).  There would also be an increase of approximately 0.7 tons of PM10 emissions compared to the Preferred Alternative (Id.).  The increase in emissions from the CAP Terminus Alternative would be short-term and minor compared to countywide emissions.

3.2.2.5 CAP Entitlements Alternative

The minor adverse air quality impacts of the CAP Entitlements Alternative would be slightly less than the impacts of the Preferred Alternative because the amount of vehicle and equipment use would be reduced because of the smaller recharge facility. 


3.2.2.6 CWC-Only Alternative

The minor adverse air quality impacts of the CWC-Only Alternative would be less than the impacts of the Preferred Alternative because excavating the smaller recharge facility would require less equipment use.  The vehicle and equipment use for pipeline construction would be similar to the Preferred Alternative.  


3.2.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, anticipated projects in the impact area include several new housing developments and a new road.  These actions would result in an increase of vehicle emissions and construction-related fugitive dust in the impact area.  Construction of the Proposed Project would temporarily add minor emissions of air pollutants in the immediate vicinity of the Proposed Project; however, the Proposed Project has the potential to contribute only slightly to cumulative air quality impacts for the duration of construction.  Timing of construction of the Proposed Project in relation to the other anticipated projects is not known; if the projects do not occur at the same time, there would be no additive, or cumulative, impacts.  The Proposed Project’s emissions of minute quantities of greenhouse gases during construction would have a negligible cumulative effect on the global processes that contribute to climate change, when added to those types of emissions from other natural and human-caused sources. 

Construction of the project with the North Parcel would result in about the same cumulative air quality impacts as the Proposed Project.  Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project, would result in slightly greater short-term emissions of air pollutants than the Proposed Project in the immediate vicinity of the construction activities.  However, like the Proposed Project, this alternative has the potential to contribute only slightly to cumulative air quality impacts, including the emission of greenhouse gases, during the construction period.  Timing of construction of this alternative in relation to other anticipated projects is not known; if they do not occur at the same time, there would be no cumulative impacts.  Compared to the Proposed Project, the CAP Entitlements and CWC-Only alternatives would have fewer air quality cumulative effects due to the construction of smaller recharge basins. 

3.3 Land Use 


For evaluation of land use impacts, the Project area is the Town of Sahuarita because that is where direct Project construction effects would occur.  The Project area for analysis of cumulative impacts to land use is the ground water area of impact surrounding the proposed recharge facility. 


3.3.1 Affected Environment


The Town of Sahuarita was incorporated in 1994 and covers more than 29 square miles.  In December 2002, the Town adopted a General Plan (Sahuarita 2002).  The Land Use Element consists of both maps and policies regarding land uses planned for specific areas.  To augment the planning process, the Town defined the “sphere of influence,” which increased the planning area to 38.5 square miles.  The pipeline portion of the Proposed Project is either within the Sahuarita Town limits, or its “sphere of influence” (Id., p. 7).  Table 3 lists the existing land use percentages in various categories under the Sahuarita General Plan. 


Table 3.  Sahuarita Land Use (2002).


		Land Use Category

		Percent of Area*



		Residential

		6.5



		Commercial

		0.3



		Industrial

		1.4



		Parks and Open Space

		0.3



		Golf Course

		1.8



		Public, State Trust, and Institutional

		11.6



		Rights-of-Way

		1.7



		Utilities and Mines

		3.8



		Vacant

		20.5



		Farm and Ranch

		52.3





*Does not total exactly 100 percent due to rounding.


Source: Sahuarita 2002 (p. 6).


Of the total sphere of influence in the Sahuarita Land Use Plan, 16.8 percent is State Trust Land and 83.2 percent of the land is privately, institutionally, or municipally owned.  There are no federal lands within the Plan area.  Most of the future growth within the Town is anticipated to be within master planned communities (Sahuarita 2002, p. 9).


The Town has identified three specific areas within its corporate boundaries for future commercial growth.  One area for developing commerce is near Duval Mine Road and I‑19.  The second area is at the intersection of I-19 and Sahuarita Road.  The third growth area is designated for mixed use adjacent to PMR and I-19 (Id., p. 25).  In addition, the town adopted a General Plan Amendment in October 2008 that categorizes some State Trust Land directly east of the established sphere of influence along Sahuarita Road as a “designated growth area,” which is effective upon annexation into the Town (Sahuarita 2008b).  


Although the area of the 100-year floodplain near the Santa Cruz River is seen as future developable land, the likelihood of development occurring within the foreseeable future is low.  The possibility of floods in this area creates a development constraint that is likely to slow growth in this area (Id., p. 16).


The pipeline would be constructed primarily through existing ROWs on private land within the Town limits.  The portion of the pipeline corridor extending from the PMR Lateral to ONH, then south to the end of the proposed main pipeline would be on land currently designated within the 100-year floodplain.  The area along both sides of the NH is the subject of a Special Planning Area designation by the Town of Sahuarita (Id., Figure 1A).  Future land use both east and west of the NH is projected as an Employment category for most of the distance north of Sahuarita Road.  The land surrounding the intersection of Sahuarita Road and NH is designated Commercial.  The land south of the intersection to the end of the proposed main pipeline is designated Medium or High Density Residential.  A narrow linear parcel of land northwest of where the 20-inch delivery pipeline heads west is designated Resource Conservation due to its proximity to the Santa Cruz River (Id., Figure 1A).  The area surrounding Well #11 is designated a mixture of Commercial and Residential uses (Id., Figure 1).  


The new ROW west of the ONH along the 20-inch pipeline alignment includes the Santa Cruz River channel and sparsely vegetated, mostly disturbed land.  The remainder of the 20-inch pipeline ROW would cross previously disturbed areas. 


The majority of the main and delivery pipeline routes, as well as the recharge locations, are currently zoned Rural Homestead (RH).  According to the Official Zoning Map of the Town of Sahuarita, a thin strip of land along the NH north and south of Sahuarita Road is designated General Industrial (CI-2) (Sahuarita n.d.).  

The Sahuarita General Plan contains a section on Recreation and Open Space (Sahuarita 2002, pp. 44–50).  As provided in the General Plan, a draft Parks, Recreation, Trails and Open Space Plan was completed in 2007 (Sahuarita 2007).  The General Plan describes the existing and proposed trail system within the Town of Sahuarita boundaries and sphere of influence (Sahuarita 2002, Figure 3).  Several trails planned for the future by the National Park Service (NPS) would cross the pipeline corridor.  The existing De Anza National Historic Trail (De Anza Trail) connects early mission sites and Spanish settlements of the 1700s, primarily as an auto tour route with points of interest along the way (NPS 2008).  The De Anza Trail is administered by local governments and the NPS in partnership with agencies, private landowners, and nonprofit organizations.  A portion of the De Anza Trail corridor falls within the Project area.  


Another relevant plan in the region that would have an effect on future land use is the Sonoran Desert Conservation Plan (SDCP) (Pima County 2008d).  The SDCP identifies the area near the Santa Cruz River as a significant wildlife corridor (Pima County 2008d).


3.3.2 Environmental Consequences


3.3.2.1 No Action Alternative

The No Action Alternative would not change the land use patterns in the vicinity of the Proposed Project.  Because this alternative would not result in the construction of Project facilities, land use conditions on the proposed pipeline alignment and recharge facilities would remain unchanged.  Housing developments within the CWC service area would continue to use the CAGRD to meet their future water needs. 

3.3.2.2 Preferred Alternative


The proposed pipeline would be constructed primarily within existing ROWs that have been previously disturbed.  Land use would not change following pipeline installation.  Installation of the pipeline, booster station, and recharge facility are compatible with existing Sahuarita land use plans and zoning.  The proposed booster station would be constructed in an area zoned for a compatible land use, Resource Industrial.  The booster station would be enclosed in concrete masonry unit block walls of a type to coordinate with the adjacent walls in the area.  

The segment of the future proposed pipeline extending from the recharge basin west to Well #11 would cross the De Anza Trail.  Some minor temporary disruption to recreational use of the trail system could occur during construction or repair of the proposed pipeline extension; however, such a disruption would be negligible because trail users could skirt the construction or repair zone.  

Placement of the proposed pipeline within portions of the Santa Cruz 100-year floodplain would have no long-term impacts to the floodplain because the pipeline would be buried.  The majority of the proposed recharge facility would be below the original ground surface and surrounded by a berm.  From the surrounding area, much of the facility would not be visible.  


Development of the proposed CWC water delivery system would comply with state and federal laws and regulations regarding waste management and would consider: 1) hazardous waste, landfill, and superfund sites; and 2) water reduction and pollution prevention methods.  

Temporary traffic delays would be caused at road crossings during open-trench construction of the main and delivery pipelines.  

3.3.2.3 North Parcel Recharge Site Alternative

Land use impacts under the North Parcel alternative would be the same as the Preferred Alternative. 

3.3.2.4 CAP Terminus Alternative


Land use impacts under the CAP Terminus Alternative would be similar to the Preferred Alternative.  Construction of an additional 2 miles of pipeline under the CAP Terminus Alternative would primarily occur in and adjacent to areas previously disturbed for construction of PMR and various utilities.  Land use along the additional segment of pipeline would not change due to pipeline installation.  

Installation of the additional segment of pipeline would be compatible with existing Sahuarita land use plans and zoning.  The additional section of pipeline would be installed in an area zoned Rural Homestead or Rural Residential with a Mixed Use land use designation under the Sahuarita General Plan. 

The additional pipeline segment would cross one section of the trail associated with the De Anza Trail and would be adjacent to and cross proposed sections of the county trail system.  Some minor temporary disruption to recreational use of the trail system could occur during construction or repair of this proposed pipeline extension; however, such a disruption would be negligible because trail users could skirt the construction or repair zone.  

Pipeline construction within portions of the Santa Cruz 100-year floodplain would have no long-term impacts to the floodplain because the pipeline would be buried.  

In addition to the temporary traffic delays under the Preferred Alternative (Section 3.3.2.2—Land Use—Environmental Consequences), temporary traffic delays would occur where the main pipeline from the CAP Terminus would cross PMR near the junction with Rancho Sahuarita Boulevard (see Figure 2).

3.3.2.5 CAP Entitlements Alternative

The effect to land use for the CAP Entitlements Alternative would be nearly identical to the impacts of the Preferred Alternative because the location of new facilities and area of disturbance would be the same under both alternatives. 


3.3.2.6 CWC-Only Alternative

The land use impacts of the CWC-Only Alternative would be similar to the impacts of the Preferred Alternative because the only change would be the reduced size of the recharge facility. 


3.3.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to be constructed in the Project area.  These actions would result in changes in existing land use in the vicinity of the Proposed Project.  The Preferred Alternative and action alternatives would not change land use patterns where the new underground pipeline would be located within existing utility corridors.  The remaining pipeline alignments and addition of a small booster station would be compatible with existing land use plans and zoning.  The recharge facility would be compatible with development on adjacent properties because the facility would be similar to existing recharge facilities about ½ mile south of the proposed recharge sites.  Any maintenance activities at the recharge facility would be similar to existing operations at the Staker & Parson facility, but would only occur for one to two weeks per year and at much less intensity.  

Under the North Parcel alternative, construction of the project would result in about the same cumulative land use impacts as the Proposed Project.  Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project with either the North or the South parcel, would result in minimal additional change in existing land use in the vicinity of the Proposed Project.  The additional underground pipeline construction would be compatible with existing land use plans and zoning.  Compared to the Proposed Project, construction of the CAP Entitlements and CWC-Only alternatives would have nearly the same land use cumulative effects because the only change would be smaller recharge basins.

3.4 Biological Resources


The Project area for evaluation of biological resource impacts consists of the pipeline corridors, the proposed recharge facility, and the CWC service area because that where the Proposed Project construction, recharge, and water use effects would occur.  For analysis of cumulative impacts to biological resources, the Project area is the ground water area of impact surrounding the proposed recharge facility. 


3.4.1 Affected Environment


3.4.1.1 Vegetation


The Project area encompasses three primary habitat types: semidesert grasslands, Sonoran desertscrub, and riparian habitats.  Descriptions of the vegetation communities in the Project area are provided below and follow Brown (1994).  Note: Pima County uses a variation of Brown’s (1994) biotic communities where some of the names are different and the vegetation mapping is more refined (Novak Environmental, Inc. 2001).  A list of flora that may occur in the Project area is in Appendix C.


Semidesert Grasslands


The Semidesert Grassland community is a perennial grass-scrub-dominated landscape between Sonoran Desertscrub at lower elevations and Evergreen Woodland, Chaparral, or Plains Grassland at higher elevations (Brown 1994, p. 123).  Most Semidesert Grasslands receive average annual precipitation between 9.5 and 17.5 inches, of which about 50 percent occurs from April to September.  Perennial grass production is dependent primarily on the predictability and amount of precipitation during this period (Id., p. 123).  Many Semidesert Grasslands have been invaded by woody plants, leaf succulents, and cacti.  This is believed to be caused by livestock grazing and increased aridity from decreased rains and increasing temperatures (Turner 1974, map). 


Species typical of the Semidesert Grassland habitat include catclaw acacia (Acacia greggii), foothill palo verde (Parkensonia microphylla), mesquite (Prosopis velutina), columnar cacti such as the saguaro (Cereus giganteus), fishhook barrel cactus (Ferocactus wislizenii), cholla (Opuntia spp.), prickly pear (Opuntia spp.), pincushion cacti (Mammillaria spp.), hedgehog (Echinocereus engelmannii), and burroweed (Isocoma tenuisecta).  Typical grass species include needle grama (Bouteloua aristidoides), bush muhly (Muhlenbergia porteri), and three awn (Aristida spp.).


Within the Proposed Project area, Semidesert Grassland habitat occurs along the southern portion of the pipeline alignment, the proposed recharge facility, and the undisturbed portions of the North Parcel.  The South (Preferred) Parcel was used for agricultural purposes in the 1940s or 1950s, and is currently used for grazing.  Vegetation cover is sparse (visually estimated at 10 percent to 15 percent during the site visit) and consists of mesquite, desert broom (Baccharis sarothroides), and burrowed (Isocoma tenuisecta).


Arizona Upland Subdivision of the Sonoran Desertscrub


The Arizona Upland Subdivision of the Sonoran Desertscrub is also known as the Arizona Desert or Paloverde Cacti Desert.  Approximately 90 percent of the Arizona Upland Subdivision is on slopes, broken ground, and multidissected sloping planes (Brown 1994, p. 200).  Average annual precipitation ranges between 7 and 16 inches.  Summer rainfall accounts for 30 to 60 percent of the annual total.  Winter precipitation ranges from 10 to 40 percent of the annual total.


The vegetation of the Arizona Upland Subdivision most often takes on the appearance of a scrubland or low woodland of leguminous trees with intervening spaces held by one to several open layers of shrubs and perennial succulents and columnar cacti (Brown 1994, p. 194).  Vegetation within the subdivision includes its characteristic trees: foothill palo verde, blue palo verde (Parkensonia florida), mesquite, and catclaw acacia.  Cacti in this subdivision include several species of cholla, saguaro, and pincushion, to name a few.


The pipeline alignment from the PMRRP to approximately Sahuarita Road consists of Sonoran Desertscrub habitat.  Vegetation along existing road ROWs is sparse and includes mesquite, catclaw acacia, blue palo verde, fishhook barrel cactus, annual grasses, and forbs.  The CAP Terminus Alternative also occurs within this habitat type.  Portions of the CAP Terminus alignment have been used for construction of utility (electric and water) distribution lines.  However, vegetation density is higher along portions of the alignment on the south side of PMR.


Riparian Communities


The Project area contains small patches of habitat classified as Important Riparian Areas (Stantec Consulting, Inc. [Stantec] 2008, p. 5.3; Pima County 2005, p. 3).  Important Riparian Areas occur along major river systems and provide critical watershed and water resource management functions, as well as a framework for landscape lineages and biological corridors.  Important Riparian Areas are valued for their water availability, vegetation density, and biological productivity compared to adjacent uplands.  Pima County has classified the Santa Cruz River as an Important Riparian Area.  In addition to the Santa Cruz River, a strip of habitat running along the east edge of the South Parcel, and a band of habitat between the recharge basins and the storage area within the North Parcel are all classified as Important Riparian Areas.


Xeroriparian habitat is generally associated with an ephemeral water supply.  Ephemeral systems are normally dry, only flowing in response to storm events.  These communities typically contain plant species also found in the upland habitats, but they are typically larger and/or occur at higher densities than adjacent uplands.  Pima County has four classifications of Xeroriparian habitat (A, B, C, and D) based on the amount of total vegetative volume; Xeroriparian A has the greatest volume.


Disturbed Habitats


Most of the pipeline alignment along PMR, NH, ONH, and ONH west to Well #11 occur within previously disturbed areas and/or dedicated ROWs.  The percentage of vegetative cover varies throughout the Project area.  Species found within the disturbed areas include mesquite, acacia (Acacia spp.), foothill palo verde, annual grasses, Russian thistle (Salsola iberica), and forbs.  


CWC Service Area


The vegetative communities within the CWC service area were not field verified.  However, according to the Brown and Lowe (1994) map, the CWC service area falls within the habitat types previously described.  According to the Sahuarita General Plan (Sahuarita 2002), approximately 73 percent of the CWC service area is described as vacant, farm, or ranch lands.  The actual percentage of native habitat within this grouping is unknown.  Likewise, the exact breakdown of habitat types within the vacant, farm, or ranch lands is unknown, although the Arizona Upland Subdivision appears to be the predominate vegetative community.


3.4.1.2 Wildlife


Common bird species that may occur in the Project area include curve-billed thrasher (Toxostoma curvirostre), mourning dove (Zenaida macroura), Say’s Phoebe (Sayornis saya), Gila woodpecker (Melanerpes uropygialis), verdin (Auriparus flaviceps), rufous-winged sparrow (Aimophila carpalis), and black-throated sparrow (Amphispiza bilineata).  In addition to resident species, the Sonoran Desert provides wintering and migratory habitat for various bird species including the white-crowned sparrow (Zonotrichia leucophris) and Brewer’s sparrow (Spizella breweri), as well as raptors such as the northern harrier (Circus cyaneus).


The Sonoran Desert also exhibits a wide diversity of mammal species.  Three rabbit species occur throughout this region: the desert cottontail (Sylvilagus audubonii), black-tailed jackrabbit (Lepus californicus), and antelope jackrabbit (Lepus alleni).  Other typical desert mammals include the highly desert-adapted Merriam’s kangaroo rat (Dipodomy merriami), ubiquitous white-throated woodrat (Neotoma albigula), coyote (Canis latrans), and collared peccary (Pecari tajacu).


Common lizards in the Project area include the tiger whiptail (Aspidoscelis tigris), side-blotched lizard (Uta stansburiana), and poisonous Gila monster (Heloderma suspectum).  The variety of small mammals provides an abundant prey source for snakes in the area including the red racer (Masticophis flagellum picues), western diamondback rattlesnake (Crotalus atrox), and gophersnake (Pituophis catenifer).


A list of fauna expected to occur in the Project area is provided in Appendix C.


3.4.1.3 Threatened and Endangered Species


Table 4 summarizes the federally listed species (listed species) and designated and proposed critical habitat identified by the FWS as potentially occurring in Pima County (FWS 2008). 


Impacts to federally listed aquatic species associated with importation of nonnative fish species into the Santa Cruz Basin via the CAP were considered under the “Reinitiated Biological Opinion on the Transportation and Delivery of CAP Water to the Gila River Basin in Arizona and New Mexico and its Potential to Introduce and Spread Non-indigenous Aquatic Species” dated May 15, 2008.  Impacts to listed aquatic species are not discussed further because they were addressed in the 2008 Biological Opinion.  Two listed species have suitable habitat in the Project area, and may be affected by the Preferred Alternative.  Those species are discussed below. 


Table 4.  Federally Listed, Proposed, and Candidate Species, and Designated or Proposed Critical Habitats. 


		Common Name

		Scientific Name

		Federal Status

		Habitat

		Determination of Presence of Suitable Habitat in Project Area



		MAMMALS



		Jaguar

		Panthera onca

		Endangered

		Found in Sonoran desertscrub up through subalpine conifer forest

		Arizona population extirpated;. possible Mexican transients



		Lesser Long-nosed Bat

		Leptonycteris curasoae verbabuenae

		Endangered

		Desert scrub habitat with agave and columnar cacti present as food plants

		Suitable habitat within the Project area 



		Ocelot

		Leopardus (Felis) pardalis

		Endangered

		Humid tropical and subtropical forests, savannahs, and semiarid thornscrub

		Vegetation lacks density to support species 



		Sonoran Pronghorn

		Antilocapra americana sonoriensis

		Endangered

		Broad intermountain alluvial valleys with creosote-bursage and palo verde-mixed cacti associations

		Outside of known range



		BIRDS



		Masked Bobwhite

		Colinus virginianus ridgewayi

		Endangered

		Desert grasslands with diversity of dense native grasses, forbs, and brush

		Outside of current population range



		Mexican Spotted Owl  

		Strix occidentalis lucida

		Threatened

		Nests in canyons and dense forests with multilayered foliage structure

		Outside of current elevation range



		Southwestern Willow Flycatcher  

		Empidonax traillii extimus

		Endangered

		Cottonwood/willow and tamarisk vegetation communities along rivers and streams

		No suitable habitat present



		Yellow-billed Cuckoo

		Coccyzus americanus

		Candidate

		Nests in relatively dense riparian habitat, willow, cottonwood, and salt cedar

		No suitable habitat present



		FISH



		Desert Pupfish

		Cyprinodon macularius macularius

		Endangered

		Shallow springs, small streams, and marshes; tolerates saline and warm water

		Perennial flows absent in this reach of the river



		Gila Chub 

		Gila intermedia

		Endangered

		Pools, springs, cienegas, and streams

		Perennial flows absent in this reach of the river



		Gila Topminnow

		Poeciliopsis occidentalis

		Endangered

		Small streams, springs, cienegas, and  vegetated shallows

		Perennial flows absent in this reach of the river



		AMPHIBIANS AND REPTILES



		Chiricahua Leopard Frog 

		Lithobates (Rana) chicahuensis

		Threatened

		Streams, rivers, backwaters, ponds, and stock tanks that are mostly free from introduced fish, crayfish, and bullfrogs

		No permanent water source on or near the Project area



		Sonoyta Mud Turtle

		Kinosternon sonoriense longifemorale

		Candidate

		Ponds and streams

		No permanent water source on or near the Project area



		PLANTS



		Huachuca Water Umble 

		Lilaeopsis schaffneriana ssp. recurva

		Endangered

		Cienegas, perennial low gradient streams, and wetlands

		Outside of current range



		Kearney Blue Star

		Amsonia kearneyana

		Endangered

		West-facing drainages in the Baboquivari Mountains

		Outside of current range



		Nichol Turk’s Head Cactus

		Echinocactus horizonthalonius var. nicholii

		Endangered

		Sonoran Desertscrub

		Outside of current range



		Acuna Cactus

		Echinomasatus erectocentrus var. acunensis

		Candidate

		Well-drained knolls and ridges in Sonoran Desertscrub

		No suitable habitat present



		Pima Pineapple Cactus

		Corypantha scheeri var. robustispina

		Endangered

		Sonoran Desertscrub or Semidesert Grassland communities

		Suitable habitat in the Project area 





Lesser Long-Nosed Bat


The lesser long-nosed bat (LLNB) was listed as endangered on September 30, 1988 (53 FR 38456).  It is a medium-sized bat, yellowish brown or pale gray on top with cinnamon brown on lower parts (FWS 2001).  The LLNB has an elongated nose, a small triangular leaf on the end of its snout, and a minute tail.  The LLNB migrates north to Arizona in the summer to give birth and raise young; it returns to Mexico to breed during winter months.  The LLNB cannot withstand prolonged exposure to cold temperatures (Dalton 1996).


The current range of the LLNB includes central Arizona to southwest New Mexico, extending to El Salvador (AFGD 2003).  Its habitat is described as desertscrub with agaves, saguaros, and organ pipe cactus.  The LLNB is a seasonal resident of southeastern Arizona in Cochise, Pima, Pinal, Maricopa, Santa Cruz, and Graham counties.  Daytime and maternity roosts are in caves and abandoned mines.


Known threats to the LLNB include urban development, loss of food resources through bootleg harvesting of agaves, catastrophic fire, and a new threat of illegal border crossings associated with enforcement actions, and possibly new wind farms (FWS 2007a, p. 9).


The LLNB feeds on nectar from agaves and columnar cacti, such as saguaros.  There is a mutualistic relationship between the LLNB and its forage species (FWS 2007a, p. 13).  Reports show that the LLNB will repeatedly travel long distances to forage when resources are scarce (Bogan 2007).  However, foraging studies have also shown that the LLNB will fly long distances to forage even when forage resources are available closer to the roosting site (FWS 1994, p. 15).  Because Leptonycteris bats forage over such a wide area, large roosts require extensive stands of cacti or agaves for food (FWS 2007a, p. 14).  This emphasizes the importance of maintaining food resources close to roost sites.


There are LLNB roosts in the Santa Rita and Rincon mountains.  The nearest recorded maternity roost to the Project area is 21 miles to the northeast.  A colony is 13 miles to the southeast (S. Schwartz, Arizona Game and Fish Department [AGFD], pers. comm. 2008).  Both of these sites are within the 40-mile foraging radius of LLNB, as determined by the FWS (S. Richardson, FWS, pers. comm. 2008).


There are no roost sites or foraging habitat in the Project construction zone.  Foraging habitat may be adjacent to portions of the pipeline alignment.


Pima Pineapple Cactus


The Pima pineapple cactus (PPC) was listed as endangered on September 23, 1993 (58 FR 49875).  The range of PPC is limited to Pima and Santa Cruz counties of Arizona and northern Sonora, Mexico.  The PPC current range extends from the Baboquivari Mountains east to the western foothills of the Santa Rita Mountains (FWS 2000).  The northern limit of the range is near Tucson (FWS 2000).  The PPC is described as a 4- to 18-inch dome-shaped cactus with yellow silky flowers that blooms in early July, when summer rains begin, and continues flowering through August.  Clusters of six to 15 spines (with a central, usually hooked, spine) appear on finger-like projections called tubercles.  PPC prefer open areas on flat ridgetops of the Semidesert Grassland or the Sonoran Desertscrub habitat dominated by white-thorn acacia (Acacia constricta), mesquite, thread snakeweed (Gutierrezia microcephala), triangle bursage (Ambrosia deltoidea), and various cacti and grasses (AGFD 2001).  The PPC also can be found in alluvial basins or on hillsides.  This species seems to prefer deep alluvial soils (silty to rocky) of granitic origin (Ecosphere 1992, p. 11).  The PPC is most often found on south- or east-facing slopes between 2,500 feet and 3,800 feet in elevation (Ecosphere 1992, p. 11).

Known threats to this species include habitat loss associated with off-road vehicle use, road construction, agriculture, mining, habitat degradation due to livestock grazing, alteration of habitat due to aggressive nonnative grasses, and illegal collection (AGFD 2001).  It is believed that residential and commercial development and its infrastructure are the greatest threat to PPC (FWS 2007b, p. 10).  Continued growth in Green Valley and Sahuarita has resulted in increased developmental pressure on PPC habitat. 


Invasive species have the potential to alter the ecosystem of the plant community by forming monotypic stands that do not allow for regeneration of native species and creating a much heavier fuel load with higher fire intensities.  This change in composition can lead to a permanent change in the plant community by allowing fires to burn hotter and more frequently than would occur in the natural vegetation.  Certain species, such as the PPC, that are not fire adapted can be lost as a result of such fires.


The Preferred Alternative occurs within suitable PPC habitat.  PPC surveys were completed on all proposed pipeline alignments and the recharge site in accordance with the FWS-recommended survey protocol.  No PPC were observed in the Proposed Project area during the surveys.


3.4.2 Environmental Consequences


3.4.2.1 No Action Alternative

The No Action Alternative would not alter the vegetation patterns, wildlife populations, or threatened and endangered species in the vicinity of the Proposed Project.  Because the No Action Alternative would not result in construction, the biological resources would remain unchanged.


3.4.2.2 Preferred Alternative


3.4.2.2.1 Vegetation


The pipeline would be constructed primarily in Semidesert Grassland and Sonoran Desertscrub habitat.  Impacts to these vegetation communities would be minimized by locating the pipeline within existing easements to the degree practicable.  Approximately 55.6 acres of previously disturbed habitat would be affected by pipeline construction.  Construction of the recharge site would disturb about 21 acres of previously disturbed Semidesert Grassland habitat.  Despite increased losses due to development, Semidesert Grassland and Sonoran Desertscrub habitat remain abundant in southeastern Arizona.  The loss of about 76.6 acres of these two types of habitat would not be considered adverse based upon the acreage remaining in the region.  


The Important Riparian Areas along the Santa Cruz River would be avoided by boring the proposed future pipeline to Well #11 under the river and associated riparian areas.  Construction of the pipeline to the recharge site through a narrow band of Important Riparian Area along the eastern edge of the recharge site would result in the loss of approximately 0.05 acre of habitat.  This acreage loss could be further reduced if the pipeline alignment follows the existing road corridor.


All areas disturbed by construction that are not required for permanent facilities would be revegetated with an appropriate native seed mix following construction, or as otherwise required by the entity providing the ROW.  Best management practices would be used during construction to minimize the introduction and spread of noxious weeds.  Ongoing weed control would be implemented during and after construction to minimize the colonization of disturbed areas by nonnative grasses that may degrade potential PPC habitat (see Section 3.4.2.2.3—Threatened and Endangered Species). 


3.4.2.2.2 Wildlife


Mammal, bird, and reptile species common to the region would be temporarily displaced during pipeline construction, and there would be loss of some individuals; however, wildlife use of this habitat is limited because of the proximity to major roads along most of the pipeline route.  Revegetation of areas disturbed during construction that are not needed for permanent facilities would restore vegetative cover along the pipeline corridor.  Construction of the recharge site would result in the loss of 21 acres of habitat for reptiles, small mammals, and birds.  However, due to the degraded nature of the site, these impacts would be minor.  Use of the area by large native mammals is likely limited, although the adjacent Santa Cruz River provides a large mammal movement corridor.  Impacts to migratory birds would be avoided by performing construction work outside the breeding season or conducting clearance surveys prior to construction.  If an active nest is found during clearance surveys, the nest would be avoided until after the breeding season.  A temporary construction barbed wire fence would be installed, if needed, to protect migratory bird nests and restrict public access, but permit wildlife movement.  


3.4.2.2.3 Threatened and Endangered Species


Lesser Long-Nosed Bat


No saguaro cacti or suitable LLNB habitat would be impacted along the pipeline route, booster station location, proposed contractor use areas, or recharge facility.  On February 10, 2010, Reclamation provided a revised biological assessment (BA) to the FWS on potential impacts to the LLNB as a result of project modifications.  Reclamation concluded that the revised Proposed Project would have no effect on the LLNB.


Pima Pineapple Cactus


The introduction and spread of invasive plant species within PPC habitat have the potential to alter the plant community by crowding out native species and replacing them with species that provide a heavier fuel load and higher fire potential.  These changes in vegetative composition permit fires to burn hotter and more frequently than what naturally occurs with the native vegetation.  As a result, the potential for fire-related mortality of PPC is increased.


Several weed control measures would be used to minimize potential adverse effects to PPC habitat that may be present on lands bordering the recharge site and other Proposed Project areas.  Construction equipment would be washed with high-pressure cleaning instruments to remove potential weed sources before moving into a construction area.  Additionally, active construction sites would be closed to vehicles that are not involved with construction, and public access to the recharge site would be restricted.  Construction areas would be monitored for noxious weeds during construction and would be treated as needed during, and for 2 years following, construction.  Noxious weeds would be treated with glyphosate herbicide.  Areas disturbed by construction would be revegetated with salvaged native cacti species where feasible.  Additionally, a native seed mix appropriate for the area would be applied to disturbed areas after construction to help prevent weed invasion.


Stantec Consulting, Inc. conducted PPC surveys along the entire pipeline alignment between May 22, 2008 and June 22, 2008.  Reclamation conducted PPC surveys at the South Parcel on August 28, 2009.  No PPC were observed in the Project area.  On February 10, 2010, Reclamation submitted a revised BA to the FWS on potential impacts to the PPC as a result of the Project modifications.  Reclamation concluded that the Proposed Project would have no effect on the PPC.


3.4.2.3 North Parcel Recharge Site Alternative

The only difference between the Preferred Alternative and the North Parcel Alternative is the location of the recharge facility.  Consequently, impacts to biological resources under this alternative would be similar to the Preferred Alternative.  There are no saguaros (and therefore no LLNB habitat) on the North Parcel.  PPC surveys were conducted on August 28, 2009, and no PPC were observed during the survey.  On February 10, 2010, Reclamation submitted a revised BA to the FWS concerning Project modifications.  A discussion of the potential impacts to federally listed species from this alternative was included due to the potential for this recharge alternative to be selected.  Reclamation concluded that use of the North Parcel would have no effect on the LLNB or PPC.


3.4.2.4 CAP Terminus Alternative


The biological resource impacts under the CAP Terminus Alternative would be similar to the Preferred Alternative.  The construction of an additional 2 miles of pipeline under the CAP Terminus Alternative would primarily occur in and adjacent to areas that have been previously disturbed for construction of PMR and various utilities.  The only difference in impacts from the Preferred Alternative is associated with the additional 2 miles of pipeline along PMR.


A small patch of Xeroriparian C habitat occurs along PMR between I-19 and Rancho Sahuarita Boulevard.  Xeroriparian C habitat ranks third out of the four Xeroriparian subclasses (A, B, C, and D) with respect to total vegetation volume.  Approximately 0.5 acre of Xeroriparian C habitat would be disturbed by pipeline construction. 


Revegetation and weed control measures for the additional 2-mile pipeline segment would be the same as for the Preferred Alternative.  Impacts to migratory birds would be avoided by performing construction work outside the breeding season or conducting clearance surveys prior to construction.  If an active nest is found during clearance surveys, the nest would be avoided until after the breeding season to the extent practicable.

A site visit on January 11, 2010 resulted in documentation of approximately 74 saguaros (less than 10 feet tall and no arms) and six saguaros (greater than 10 feet tall with arms) in or adjacent to the 2-mile pipeline extension area.  The loss of six mature saguaros would have an insignificant effect on foraging habitat for the LLNB.  However, the loss of up to 74 small saguaros would constitute a loss of future foraging resources.  On February 10, 2010, Reclamation submitted a revised BA to the FWS concerning Project modifications.  A discussion of the potential impacts to federally listed species from this alternative was included due to the potential to use this alternative connection to the CAP water supply.  If this alternative is selected, CWC commits to transplanting all saguaros, as provided in Section 3.4.4—Biological Resource Mitigation Commitments.  Based on this commitment, Reclamation concluded that implementation of the CAP Terminus Alternative would have no effect on the LLNB.


Twelve PPC were located during surveys conducted by Stantec (May 22, 2008 to June 22, 2008) and Reclamation (January 11, 2010) along this 2-mile alignment.  One additional PPC was located during a January 25, 2010 site visit with FWS.  Eleven of the 13 cacti occur within 150 feet of the proposed alignment.


Informal consultation (site visit and discussion) with FWS was conducted on January 25, 2010.  A discussion of the potential impacts to federally listed species from this alternative was included in the February 10, 2010 memorandum to FWS in case this alternative is selected.  If the CAP Terminus Alternative is selected, the pipeline alignment would be relocated to avoid the existing PPC and provide for a minimum buffer of 72 feet to the nearest cactus.  FWS concurred with the need for installation of protective fencing and an on-site monitor during construction.  Based on CWC’s commitment to: (1) relocate a portion of the pipeline to avoid the cacti; (2) provide an on-site monitor during construction; and (3) install temporary fencing between the construction site and the PPC, Reclamation concluded that implementation of the CAP Terminus Alternative would have no effect on the PPC.


3.4.2.5 CAP Entitlements Alternative

A smaller amount of habitat would be impacted by this alternative compared to the Preferred Alternative; thus, the impacts to biological resources would be smaller.  There would be no impacts to the federally endangered LLNB and PPC because the new facilities and area of disturbance essentially would be the same under both alternatives.  The CAP Entitlement Alternative would implement the same mitigation measures as the Preferred Alternative.  


3.4.2.6 CWC-Only Alternative

Compared to the Preferred Alternative, the CWC-Only Alternative would have slightly less impact on biological resources because the recharge basin would be about 40 percent smaller.  No threatened or endangered species would be affected.  Mitigation measures would be the same as the Preferred Alternative.  

3.4.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to occur within the impact area of the Proposed Project.  These actions may result in future loss or degradation of vegetation, wildlife habitat, and LLNB foraging habitat.  The Proposed Project’s contribution to cumulative impacts to vegetation, wildlife, and LLNB foraging habitat (taking into consideration the planned mitigation measures) would be small, especially with respect to planned developments.  Reasonably foreseeable actions by nonfederal entities are expected to result in continued loss and further fragmentation of PPC habitat.  


Construction of the project in the North Parcel would result in substantially the same cumulative biological resource impacts as the Proposed Project.  Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project, with either the North or South parcels would result in a small amount of additional cumulative impacts to vegetation, wildlife, and LLNB foraging habitat due to the extended length of underground pipeline.  Compared to the Proposed Project, the CAP Entitlements and CWC-Only alternatives would have slightly fewer biological resource cumulative effects due to the construction of smaller recharge basins.

Consideration of cumulative effects and future federal actions under the Endangered Species Act of 1973, as amended (ESA) is specifically dictated by that Act.  Pursuant to the ESA, consideration of cumulative effects does not include any future federal actions.  The CNF will be required to prepare a BA to determine whether the proposed Rosemont Mine would affect any federally listed or proposed species, or designated or proposed critical habitat.  The CNF’s BA will be required to include this Proposed Project as part of the baseline for determining the Rosemont Mine’s potential effect to any federally protected species or critical habitat as part of the CNF’s compliance with the ESA.  


3.4.4 Biological Resource Mitigation Commitments


7. All areas disturbed by construction that are not needed for permanent facilities would be revegetated with an appropriate native seed mix.


8. Impacts to migratory bird species would be avoided by constructing outside the breeding season, or conducting clearance surveys prior to construction.  If an active nest is found during clearance surveys, the nest would be avoided until after the breeding season.  


9. If any previously unidentified federally listed species are discovered, construction activities would stop in the immediate area and Reclamation personnel would be notified. 


10. All equipment would be power-washed to remove invasive weed seeds prior to being brought into the construction area. 


11. Growth of noxious weeds would be monitored and treated as needed during construction and for 2 years following construction.


12. Public access into the construction zone and the recharge facility would be restricted.


13. Use of any areas (disturbed or undisturbed) by the contractor that are not already identified in Figure 2, Figure 3, and Figure 4 would require environmental clearances by Reclamation prior to use for this Project.  Should the contractor propose to use any area that is adjacent to, or includes native vegetation, surveys for federally listed species would be conducted by a professional biologist.  If PPC are located, Reclamation will reinitiate Section 7 consultation, if required under 50 CFR 402.16.


14. If the CAP Terminus Alternative is selected, then all saguaro cacti (determined by a horticulturalist specializing in cacti to be capable of being safely relocated) impacted by construction would be relocated outside of the construction ROW.  The saguaro would be transplanted as close to the removal location as possible by a qualified, experienced contractor in compliance with ARS § 3‑900‑934 (Arizona Native Plant Law).  


15. If the CAP Terminus Alternative is selected, the pipeline would be relocated (as depicted in the February 10, 2010 memorandum to FWS) to avoid PPC.


16. If the CAP Terminus Alternative is selected, CWC would provide an on-site monitor during construction of the realigned portions of the pipeline.


17. If the CAP Terminus Alternative is selected, CWC would install temporary protective fencing between the construction activities and the PPC.



3.5 Cultural Resources


The Project area for evaluation of cultural resource impacts is the corridor within ½ mile of the Proposed Project facilities.  The Project area for analysis of cumulative impacts to cultural resources is the ground water area of impact surrounding the proposed recharge facility. 


3.5.1 Affected Environment


3.5.1.1 Area Context


The Project area is within the Santa Cruz River valley, which has a long prehistory and history.  The general region has seen human activity for more than 10,000 years, evidenced by the discovery of mammoth remains and Paleoindian projectile points in the Santa Cruz watershed.  Between Tucson and Green Valley, many areas of moderate to high cultural resource density are found.  Site types range from sherd and lithic scatters to major prehistoric and historic villages and towns.  At lower elevations near the river, prehistoric site density is high and includes numerous sites dated from the Archaic period to the present.  Hohokam sites are common and range from small lithic and sherd scatters to large villages.  At higher elevations away from the river, numerous prehistoric trails, campsites, petroglyphs, and other resource procurement sites are evident.  Well-known sites between Tucson and Green Valley include the Valencia site, Julian Wash, St. Mary’s, and Punta de Agua.  O’odham sites from the Protohistoric period are also common.  The area also has a number of historic sites connected to Native American, Spanish, Mexican, and Anglo occupations.  Important sites such as the San Xavier Mission, Agua Caliente Ranch, and others contribute to the full range of sites representing every historic context including mining, commerce, farming, transportation, and ranching.  Near the terraces and floodplain of the Santa Cruz River, the potential for buried cultural deposits is high.  


3.5.1.2 Cultural History


Paleoindian Period (9500 to 6000 b.c.)


The earliest human occupation of the Americas is generally attributed to the Paleoindian period, which, in southern Arizona, is represented by the Clovis, Folsom, and San Dieguito traditions.  Paleoindian groups are generally characterized as a pre-agricultural, highly mobile hunter-gatherer society that was well adapted to the Late Pleistocene environment (Cordell 1984, pp. 138–142; Martin and Plog 1973, p. 44).  These groups, however, probably relied most heavily on small game and gathering wild plant resources. 


Clovis people (ca. 9000 to 8000 B.C.) are thought to have used large territories to hunt megafauna, such as bison and mammoth, which became extinct at the end of the last Ice Age.  This tradition is characterized by the diagnostic “Clovis” projectile point with its finely made fluted faces and ground distal end.  Although some of the most famous Clovis sites are found in southern Arizona, they are rare.  Only a few surface Clovis projectile points have been recovered in the Tucson Basin (Bronitsky and Merritt 1986, p. 95) representing the only Paleoindian remains found in the Tucson area.  No remains have been identified as Folsom or San Dieguito in the Tucson Basin.  This scarcity of Paleoindian remains in general may be because late Pleistocene deposits are deeply buried by recent alluvium. 


Archaic Period (7500 B.C. to A.D. 200)


Much like the previous Paleoindian tradition, the Archaic period was originally described as a largely nonsedentary and widespread hunting-gathering culture.  Relatively recent excavations at sites within the Santa Cruz River floodplain in Tucson show that the end of the Archaic period is characterized by a shift to a more sedentary lifestyle with a gradual commitment to agriculture.  High mobility and a subsistence strategy based on hunting and gathering characterize Early Archaic period groups.  Middle Archaic groups had smaller territories, relied on large and small game, and used a range of wild plants.  Many researchers now prefer the term “Early Agricultural” for the Late Archaic period to reflect the adoption of cultivation and increased sedentism, at least along major waterways (Moses and Luchetta 2008, p. 10).


Hohokam (A.D. 200 to 1450)


The Hohokam culture is present in southeastern Arizona beginning around A.D. 200, as evidenced by the large number of sites recorded in the Phoenix and Tucson basins.  The Hohokam were sedentary agriculturalists who constructed pithouses, produced plain and decorated pottery, and created numerous other crafts of shell, stone, and clay.  The Hohokam also constructed extensive irrigation canal systems along the major river valleys.  The Hohokam cultural sequence was established during the late 1930s using the various decorated pottery types excavated at Snaketown, a large village along the Gila River north of the Tucson Basin.  This chronology was modified for the Tucson Basin and was later refined to reflect newly collected data (Moses and Luchetta 2008, p. 11). 


Early interpretations of the origins of the Hohokam were debated – whether they represented an intrusive migration from the south or an indigenous, in-situ development.  Most archaeologists presently accept a model of indigenous origins for the Hohokam.  This model is supported by recent excavations at Early Ceramic (A.D. 200 to 450) sites along the Santa Cruz River that include features common in Early Agricultural/Late Archaic occupations, such as pithouses, storage pits, and ditch agriculture, that are characteristic of the later Hohokam occupation.  


Pioneer Period (a.d. 450 to 750).  Pioneer period Hohokam sites are not well represented in the region, although recent excavations at Valencia Vieja (Wallace 2003) have provided much information about this early period.  Controversy still exists among archaeologists with regard to the nature of the early Pioneer period materials in the area.  Recent excavations have documented an Early Ceramic period occupation characterized by small pithouse villages and plain ware pottery in the Tucson Basin by A.D. 200.  Red ware pottery and more substantial architecture have been found at several sites dating to A.D. 450.  However, more data are needed from Early Ceramic period sites to clarify the nature of their occupations and their relationship to the Late Archaic/Early Agricultural period.


Colonial Period – Cañada del Oro (A.D. 750 to 850) and Rillito (A.D. 850 to 950) Phases.  By the Colonial period, Hohokam populations were growing and the cultivation of maize, beans, squash, and cotton was widely practiced.  Large village sites were established, primarily along major drainages.  At least three communities in the Tucson Basin, including the Romero Ruin community in Catalina State Park, are known to have had ballcourts during the Cañada del Oro phase.  These features probably served as focal points for ceremonial or recreational activities and community integration.  This period witnessed the emergence of the Tucson Basin red-on-brown decorated ceramics, which are distinct from the red-on-buff pottery found in the Phoenix area.


Sedentary Period – Rincon Phase (A.D. 950 to 1150).  The Sedentary period witnessed the greatest expansion in settlement patterns with communities establishing villages along secondary drainages.  Evidence of the practice of nonriverine agriculture is present in the form of rock pile fields, terraces, and check dams.  Large “primary villages,” such as portions of the Punta de Agua site, are present along the floodplain of the Santa Cruz and Rillito rivers during early Rincon times.  The late Rincon period is characterized by a more dispersed pattern of small agricultural hamlets.  Intrusive artifacts in the Sedentary period show evidence of increased trade with other cultural groups.  Ceramics from the Sedentary period exhibit a change from the Colonial period.  Vessel construction changed, and the painted designs were often thicker and heavier (Moses and Luchetta 2008, p. 11).


Classic Period – Tanque Verde A.D. 1150 to 1300) and Tucson (A.D. 1300 to 1450) Phases.  Major changes took place in the Hohokam culture during the Classic period.  Many large village sites that had been occupied since the Pioneer period were abandoned.  New styles of architecture were developed, such as adobe-walled surface houses often arranged in walled compounds.  Ballcourts were no longer used, and platform mounds emerged as the predominant form of public/ceremonial architecture.  Interment was added to cremation as a mortuary practice.  Extensive nonriverine agricultural features are found at Classic period sites throughout the Tucson Basin. 


Ceramic assemblages from this period show a shift from interior to exterior designs on bowls, and a trend toward more rectilinear designs.  Changing trade patterns are observed in the reduction of buff wares from the Phoenix Basin and an increase in polychrome pottery from the Tonto Basin.


Protohistoric Period (a.d. 1540 to 1700)


The Protohistoric refers to the period between the first European influence and actual European presence in an area.  In southern Arizona, Spanish influence increased as Spanish missionaries and communities moved into what is now northern Mexico and New Mexico, but the first recorded extended Spanish presence did not occur until the 1690s.  Before this, Spanish influence was largely represented by the introduction of trade goods, such as glass beads, some domesticates, and some population movements.  During times of initial contact, the Spanish encountered several established O’odham groups within the region, including the Akimel O’odham (Pima), the Tohono O’odham (Papago), the Hia Ced O’odham (Sand Papago) and, most importantly, the Sobaipuri.  Although the Spanish recognized these as separate groups, they are now considered four specific groups within the O’odham culture.  The sites dating from this period are characterized by a perceived reduction in cultural complexity, and areas that were villages in prehistoric times appear as small clusters of cobble-based oval huts.  The larger clusters included house structures, food storage structures, ramadas, and cooking windbreaks.  Toward the end of the Protohistoric period, other site types included rock circles, corrals, and Rancheria-type settlements.  Pottery was thin-walled plainware, with some black-on-buff and stuccoed wares.


The first recorded European contact in the area occurred in the 1690s by a Jesuit missionary named Eusebio Francisco Kino and his military escort (Moses and Luchetta 2008, p. 12).  Father Kino referred to the native O’Odham inhabitants as Sobaipuris.  Sobaipuri settlements were located along the Santa Cruz and San Pedro rivers, with the largest settlement found near the present-day San Xavier community.  By the end of the century, Kino established a rudimentary church and the beginnings of a permanent mission at San Xavier and other Upper Santa Cruz (USC) villages. 


Historic Period (a.d. 1700 to Present)


After the initial Spanish contact in the 1690s, little European influence occurred until the mid-1700s.  At that time, Spanish interests were concentrated south of the Project area in the USC Valley, where a Spanish presidio had been erected at Tubac in 1752, not far from the mission at Tumacacori.  In 1757, the first missionary settlement of San Agustin was established near present-day Tucson.  Subsequent population growth along the Santa Cruz River led to a concomitant increase in the level of Apache raiding in the area.  In response to the Apache threat and increased Spanish interest, a fortified mission at San Agustin was built in the early 1770s (Harte 1980, p. 6). 


In 1775, to further increase Spanish control in the Tucson area, the Tubac Presidio was abandoned and the garrison temporarily moved to the new San Xavier del Bac mission.  A new presidio, named San Agustin de Tucson, was constructed and garrisoned in the area of present-day downtown Tucson.  By 1783, the Presidio was fully developed.  The Spanish retained a presence in Tucson until 1821, when Mexico won its independence from Spain and claimed her territories (Moses and Luchetta 2008, pp. 12, 13). 


Near the Proposed Project area is the San Ignacio de la Canoa land grant.  This grant covered more than 17,000 acres and was granted to Tomas and Ignacio Ortiz in 1821.  Spanish rule ended that same year, but Mexican settlers lived throughout the area.  Hostilities with local Indians ended the Ortiz’s ranching operations and little was done with the ranch until it was purchased in the late 1800s for cattle ranching.  


During the period of Mexican control, there was little economic growth in the area.  In 1853, the area came under the control of the United States as a result of the Gadsden Purchase.  Growth in the region continued to be slow until the start of the Civil War, when an increase in the demand for precious metals caused a mining boom in the newly organized Arizona territory (Id., p. 12).  The surge in economic activity again was accompanied by an increase in Apache raiding.  The Southern Pacific Railroad reached Tucson in 1880 and brought people and resources to the area, stimulating ranching and mining activities.  In the 1880s and early 1900s, several small ranches run by Mexican families were established in the eastern portion of the Tucson Basin; and shortly afterward, Anglo-American homesteaders moved into the area (Id., p. 13).  In the 1920s, the Great Depression limited economic growth.  Recovery from the Great Depression was extremely rapid in the region, evidenced by the large population increase.  Since the early part of the twentieth century, this region has been used for agricultural and mining purposes.


3.5.1.3 Project Research


Prior to conducting fieldwork in the Project area, a Class I records review was performed at the Arizona State Museum (ASM) in Tucson, the State Historic Preservation Office (SHPO) in Phoenix, and on the ASM’s online database AZSite.  This research was conducted to analyze the extent of archaeological work and to determine whether any previously recorded sites were present in or within ½ mile of the Proposed Project facilities.  This records review identified 43 previously completed archaeological surveys (AZSite 2008), 16 of which covered areas within the limits of the Project construction corridor (Table 5).  Three of these surveys covered most of the Project corridor.  Archaeological Consulting Services (ACS) of Tempe surveyed the entire 6-mile long portion of the Project corridor between PMR to its intersection with the potential El Corto Road alignment during the Tucson-Nogales Fiber Optics Right of Way Survey (ASM project number 1995-72.ASM, Adams and Hoffman 1995; AZSite 2008).  Archaeological Research Services (AR Services) surveyed this same area in 2000 during the Tucson Maintenance B-19 Survey (ASM project number 2000-823.ASM, Wright 2000; AZSite 2008).  Finally, SWCA Environmental Consultants (SWCA) surveyed a portion of the ROW in 1997 (1997-257.ASM, Tucker 1995; AZSite 2008).  Harris Environmental Group (Harris) surveyed a portion of Sahuarita Road in 2007 (Luchetta and Shaw 2007; AZSite 2008).  Although the results from this survey have not yet been updated in the AZSite or ASM records, several new sites were recorded and previously recorded sites were reassessed. 


Table 5.  Previous Surveys within the Project Corridor.


		ASM Project Number

		Project Name

		Recording Agency

		Reference



		1964-8

		I-19, Tucson to Nogales

		ASM

		No reference



		1980-106

		Green Valley State Land

		ASM

		No reference



		1983-96

		San Xavier Survey

		CES

		Hanna et al. 1987



		1988-177

		TAP Reach 6 Terminus

		ASM

		Euler 1988



		1988-240

		Sahuarita Corridor

		P.A.S.T.

		Stephen 1988



		1992-77

		Pima Mine Road

		SWCA

		Rea 1992



		1995-72

		Tucson-Nogales Fiber Optic 

		ACS

		Adams and Hoffman 1995



		1995-82

		Green Valley TEP Lines

		P.A.S.T.

		Stephen 1995



		1997-257

		Pantano/Vail to Bicknell

		SWCA

		Tucker 1995



		2000-650

		Cox Cable Installation

		Tierra 

		Fratt and Olsson 2000



		2000-823

		Tucson Maintenance B-19

		AR Services

		Wright 2000



		2003-188

		State Land near Green Valley

		Tierra 

		Thurtle 2002



		2003-581

		Nogales Highway Assessment

		DesArch

		Ruble 2003



		2004-629

		Pima Mine Road

		Tierra 

		Doak 2004



		2004-275

		Rancho Sahuarita

		SWCA

		Harrison and Hesse 2003



		No #

		Sahuarita Road

		Harris 

		Luchetta and Shaw 2007





Note: P.A.S.T. – Professional Archaeological Services and Technologies; Tierra – Tierra Right-of-Way Services; DesArch – Desert Archaeology; and CES – Cultural and Environmental Services.

On September 17, 2008, fieldwork was conducted to complete an intensive Phase III survey of the initially proposed pipeline corridor for the Proposed Project.  No new cultural sites were identified, but seven previously recorded sites were reassessed, and a cultural resources report was completed on September 24, 2008 (Moses and Luchetta 2008).  Subsequent to the elimination of the initial recharge location option, two new recharge location alternatives were surveyed on August 28, 2009.  No new cultural resources were identified, nor were previously identified historic properties found within the survey boundaries (Donaldson 2009).  A third field session on January 11 and 15, 2010 covered an additional alternate pipeline ROW along PMR (for the CAP Terminus Alternative), and a small storage parcel located near the North Parcel.  No new archaeological sites were identified along PMR; a recent historic site was identified in the small parcel associated with the North Parcel (Donaldson 2010).


Records indicate that seven archaeological sites have been recorded within the Project corridor (Table 6).


Table 6.  Previously Recorded Sites within the Project Corridor.


		Site Number

		Description and Cultural Affiliation

		Size in Meters

		NRHP Eligibility



		AZ BB:13:407(ASM)

		Historic artifact/trash scatter and features 

		46 by 55

		Recommended not eligible by recorder



		AZ EE:1:409(ASM)

		Sahuarita Road/Twin Buttes Road

		NA

		Not considered eligible by recorder



		AZ BB:13:679(ASM)

		Tucson & Nogales Railroad

		NA

		Portions within Project corridor not considered eligible by recorder



		AZ EE:1:78(ASM)

		Original town limits of Sahuarita

		NA

		Recommended eligible by recorder 



		AZ EE:1:300(ASM)

		Twin Buttes Railroad

		NA

		Not considered eligible by recorder



		AZ EE:1:350(ASM)

		Historic artifact/trash scatter and berms

		NA

		Not considered eligible by recorder



		AZ I:3:10(ASM)

		U.S. Highway 89

		NA

		Portions within Project corridor not considered eligible by recorder





The previously recorded sites are:


AZ BB:13:407(ASM) – Historic period artifact scatter with feature foundations.  Site recording during the initial survey in August 1992, as well as during the current survey, has effectively exhausted the research potential at this site.  The Preferred Alternative design to begin the proposed pipeline near the PMRRP effectively removes this site from the Project footprint.  The site is recommended as not eligible to the National Register of Historic Places (NRHP). 


AZ EE:1:409(ASM) – Sahuarita Road.  This Historic period road was originally recorded in 2007.  The portion of the site near the Project corridor consists of Sahuarita Road east of U.S. 89.  The site has been impacted by modern grading and construction and, therefore, it is considered not eligible to the NRHP. 

AZ BB:13:679(ASM) – Tucson & Nogales Railroad line.  Sections of this property have been recommended eligible to the NRHP.  Although this spur line was initially built in 1882, the portion within the current Project corridor is recommended not eligible because it has been repeatedly upgraded and no longer retains any of its original components. 


AZ EE:1:78(ASM) – Original town limits of Sahuarita.  This site was reevaluated in 2007 by Harris and recommended eligible to the NRHP under criteria A and C (AZSite 2008).  The reassessment conducted for this Proposed Project concurred with this recommendation.  Should the current undertaking impact any of the features, additional research should be conducted.  Proposed Project plans indicate that known historic features would be avoided and impacts would be limited to the previously disturbed ROW. 


AZ EE:1:300(ASM) –Twin Buttes Railroad line.  The original recording agency recommended this property, originally built around 1905, as not eligible because it has been upgraded and no longer retains any of its original components.  The section of this property to be affected by the Proposed Project has been determined to be not eligible. 


AZ EE:1:350(ASM) – Historic period artifact scatter.  This site was recommended not eligible to the NRHP when it was originally recorded by Tierra Right-of-Way Services in August 2002 (AZSite 2008).  The reassessment conducted for this Proposed Project is in concurrence with this recommendation.  The site lacks integrity and as such, the recent survey recordation has effectively exhausted the research potential at this site.


AZ I:3:10(ASM) – U.S. Highway 89 (Interstate 19).  Various segments of the highway have been investigated over the years with both eligible and ineligible recommendations.  The portion within the current Project corridor is recommended not eligible to the NRHP because it has been upgraded and maintained over the years and no longer retains any historic integrity. 


One previously unknown site was discovered within the Project corridor during the current surveys.  The new site is described as:


CWC-1 (temporary number): Historic period foundations and trash scatter.  This site was recorded during the 2010 survey of a possible storage parcel near the North Parcel.  The site includes the concrete slab foundations of a recently razed residence and associated outbuilding with a trash scatter consisting of mostly broken glass and scattered metal fragments.  Site recordation has exhausted the research potential of the site.  The site is recommended as not eligible to the NRHP.


Construction of the Proposed Project would have little impact within the CWC service area itself, estimated to be about 8 square miles between Anamax Road and Mission Twin Buttes Road to the south.  Six previously recorded archaeological sites are located within the service area: five represent Hohokam-era artifact scatters and one is a possible Archaic artifact scatter with two fire pits.  Many of these sites have been disturbed by road construction and erosion.  


3.5.1.4 Laws, Ordinances, Regulations, and Standards


Because the Proposed Project has a federal nexus, it is subject to compliance with Section 106 of the National Historic Preservation Act of 1966, as amended (NHPA), as implemented through 36 CFR 800.  Section 106 is the most detailed and explicitly defined authority applicable to the Proposed Project with regard to cultural resources.  It requires federal agencies to consider the effects of their actions, including approval, permitting, and technical assistance, on properties that are eligible for, or included in, the NRHP.  Historical sites, objects, districts, historic structures, and cultural landscapes that are eligible for listing in the NRHP are referred to as “historic properties.”  Section 106 also requires the federal agency to afford the Advisory Council on Historic Preservation (ACHP) an opportunity to comment on the agency’s efforts to consider historic properties.  The implementing regulations for Section 106 describe a process of inventory, evaluation, and consultation that satisfies the federal agency’s requirements.  The criteria used for determining the eligibility of cultural resources are found at 36 CFR 60.4.


In November 2008, Reclamation initiated consultation with three tribes regarding the Proposed Project: the Hopi Tribe, Pascua Yaqui Tribe, and Tohono O’odham Nation.  In September 2009, the same tribes were contacted regarding the survey of the two proposed recharge alternatives.  In January 2010, these three tribes also were contacted regarding a third survey associated with the pipeline alternatives along PMR and a small storage parcel near the North Parcel.  A summary of the Proposed Project and the findings of the Class I and Class III surveys were provided to each tribe, along with a request to respond with any concerns the communities may have.  To date, the Hopi Tribe has responded that no properties significant to the tribe would be affected.  


On December 18, 2008, the SHPO concurred with the finding of no adverse effect to historic properties for the initial pipeline survey (Moses and Luchetta 2008).  Similarly, SHPO concurred with the finding of no effect to historic properties for the recharge alternative survey (Donaldson 2009) on September 10, 2009.  The SHPO also was consulted regarding the findings of no effect to historic properties for the survey associated with alternate pipeline routes along PMR and an additional small land parcel near the North Parcel (Donaldson 2010).  On March 16, 2010, the SHPO concurred with the findings of no effect to historic properties associated with the third survey, which was associated with the alternative pipeline routes along PMR and an additional small land parcel near the North Parcel.

3.5.1.5 Standards and Guidance


Federal and state governments offer guidance for the conduct of historic preservation activities.  The Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic Preservation (NPS 1983) establishes standards for the gathering and treatment of data related to cultural resources.  Guidance is also offered for compliance with Section 106 through the ACHP, and Section 110 Guidelines are available through the office of the Secretary of the Interior.  


Cultural resources identified as part of this effort were assessed in terms of a property’s potential eligibility for inclusion on the NRHP.  Three key elements for determining site eligibility for listing in the NRHP are that the property has integrity, that it possesses historical significance, and that significance be derived from an understanding of historic context.  In order for a site to possess integrity and be historically significant, it must meet one of the National Register criteria listed below.


“The quality of significance in American history, architecture, archeology, engineering, and culture is present in districts, sites, buildings, structures, and objects that possess integrity of location, design, setting, materials, workmanship, feeling, and association, and


(a)
That are associated with events that have made a significant contribution to the broad patterns of our history; or


(b)
That are associated with the lives of persons significant in our past; or


(c)
That embody the distinctive characteristics of a type, period, or method of construction, or that represent the work of a master, or that possess high artistic values, or that represent a significant and distinguishable entity whose components may lack individual distinction; or


(d)
That has yielded, or may be likely to yield, information important in prehistory or history.



In other words, a site’s significance is dependent on its integrity—its retention of its essential form and construction, and its continued presence in the setting it was intended to occupy—and on its cultural significance, whether readily apparent or hidden in its potential to yield information” (NPS 1982; NPS 1986). 


3.5.2 Environmental Consequences


3.5.2.1 No Action Alternative

The No Action Alternative would not alter the cultural resources of the Project area.  There would be no effect on cultural resources because no construction would occur.  Cultural resources would continue to be affected by natural erosional forces, as well as any cultural alterations not associated with this Project. 


3.5.2.2 Preferred Alternative


All lands required for components of the Proposed Project, including pipeline construction, recharge facility construction, storage areas, and access roads have undergone cultural resource survey.  The Proposed Project would be constructed primarily on previously disturbed land.  No previously unrecorded cultural resource sites were discovered during the survey conducted for the Preferred Alternative.  All but one of the historic properties that may be impacted by the Preferred Alternative have been determined not eligible for the NRHP.  The Proposed Project will pass through the boundaries of the historic Town of Sahuarita (AZ EE: 1:78(ASM)), which has been recommended eligible to the NRHP.  However, construction activities would avoid known historic features and would be limited to the previously disturbed ROW.  As a result, the Preferred Alternative would have no adverse effect to historic properties, as defined in the NHPA.  No other cultural resources occur in the area of planned disturbance and none would be affected by the Proposed Project.  


3.5.2.3 North Parcel Recharge Site Alternative

Selection of the North Parcel and its associated storage area would have similar impacts to the Preferred Alternative because the delivery system would be identical.  All lands included in the North Parcel have undergone cultural resource surveys.  While use of the North Parcel would not impact any cultural resources, the associated storage area contains a recent Historic-era site comprised of concrete slab foundations and associated trash scatter.  Due to the lack of integrity and failure to meet the NRHP eligibility criteria, the site is deemed ineligible for the NRHP.  Selection of the North Parcel would therefore have no effect on historic properties.


Because unknown cultural resources, human remains and/or funerary objects, paleontological, or other artifacts that are at least 50 years old could be discovered during construction, the same notification and mitigation measures specified in Section 3.5.4—Cultural Resources Mitigation would be employed upon the discovery of cultural or historical resources.  


3.5.2.4 CAP Terminus Alternative


The cultural resource impacts under the CAP Terminus Alternative would be similar to the Preferred Alternative.  The construction of an additional 2 miles of pipeline under the CAP Terminus Alternative would primarily occur in and adjacent to areas that have been previously disturbed for construction of PMR and various utilities.  The additional lands required for pipeline construction under this alternative have undergone cultural resource surveys.  No previously unrecorded cultural resource sites were discovered during the survey of the CAP Terminus project components.  The single historic site previously identified in the general area of the CAP Terminus Alternative (AZ BB:13:407(ASM)) has been determined ineligible for the NRHP.  The CAP Terminus Alternative would therefore have no adverse effect to historic properties, as defined in the NHPA, and no other known cultural resources would be affected.  


Because unknown cultural resources, human remains and/or funerary objects, paleontological, or other artifacts that are at least 50 years old could be discovered during construction, the same notification and mitigation measures specified in Section 3.5.4—Cultural Resources Mitigation would be employed upon the discovery of cultural or historical resources.  


3.5.2.5 CAP Entitlements Alternative

The Project facilities for this alternative would essentially have the same “footprint” as the Preferred Alternative.  Thus, the potential impacts and mitigation measures would be the same as those for the Preferred Alternative.


3.5.2.6 CWC-Only Alternative

The recharge basins for the CWC-Only Alternative would be 40 percent smaller; therefore, the potential for discovering unknown cultural resources would be slightly less than the Preferred Alternative.  No known cultural resources would be impacted under this alternative; mitigation measures for the Preferred Alternative also would be applicable to this alternative. 


3.5.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to occur in the Project area.  These actions may result in cultural resource impacts within the impact area.  However, the Proposed Project and action alternatives would not contribute to cumulative effects on cultural resources in the region since the Proposed Project has no adverse effect on historic properties.  


Likewise, construction of the North Parcel, CAP Terminus, CAP Entitlements, or CWC-Only alternative, in addition to the other components of the Proposed Project, would not contribute to cumulative effects on cultural resources in the region because there would be no adverse effects on historic properties for either of those alternatives. 


3.5.4 Cultural Resources Mitigation


Although no new archaeological sites were located along the surveyed pipeline ROW, one isolated ceramic concentration just north of the Preferred Alternative ROW, while appearing to represent recently introduced materials, may represent the presence of buried cultural deposits not apparent on the surface.  It is recommended that the approximately 180-foot stretch of pipeline excavation in the area of this concentration be monitored to ensure that, although unlikely to occur, any buried cultural deposits or features that are present are recorded and assigned a site number.


Because unknown cultural resources could be discovered during construction, the following measures would be employed upon the unforeseen discovery of cultural resources:


· If artifacts, archaeological soils, or unusual amounts of bone or shell are uncovered during construction activities, all work in the area would be stopped and a qualified archeologist would be contacted immediately for on-site consultation.  


· If a new cultural resources site is discovered during construction, and determined to be significant, a qualified archaeologist would prepare and implement a mitigation plan in accordance with state and federal regulations.


· If cultural resources are recovered during Project construction, a qualified archaeologist would arrange for the curation at a qualified curation facility of any archaeological materials collected.


· If any of the proposed work is redefined to impact standing structures, a qualified historic architect shall evaluate the structures for potential significance.  



Should human remains and/or funerary objects, paleontological, or other artifacts that are at least 50 years old be uncovered during construction, ARS § 41-841 and § 41-844 require that all work be stopped in the area of the discovery and that the Director of the ASM be immediately notified.  Action must then be taken to prevent further disturbance on such remains.  The director of the ASM would have 10 working days to respond to any request to proceed with ground-disturbing activities. 


3.6 Ground Water Resources 


For purposes of the ground water analysis, the Project area is defined as the proposed artificial recharge site and the portion of the aquifer affected by the proposed recharge from the Preferred Alternative, which is an area within a radius of about 6 to 8 miles from the recharge site (see Section 3.6.2—Environmental Consequences).  Construction and use of the pipeline and proposed booster sites are not anticipated to significantly impact the hydrogeologic environment.


3.6.1 Affected Environment


3.6.1.1 
Regional Aquifer 


The Project area is within the southern portion of the approximate 4,000-square-mile TAMA.
  The statutory goal of the TAMA is to reduce ground water overdraft and attain safe yield of ground water supplies by 2025.  Safe yield is defined by ADWR (ADWR 2006a) as “a ground water management goal which attempts to achieve, and therefore maintain, a long-term balance between the amount of ground water withdrawn in an active management area and the annual amount of natural and artificial recharge in the active management area.”  The amount of ground water stored within the TAMA is estimated at 12.7 million AF (ADWR 1999).


The Green Valley/Sahuarita area is within the USC Subbasin of the TAMA.  The USC Subbasin is a large alluvial valley that slopes to the north and northwest.  Within the Green Valley/Sahuarita area of the USC Subbasin, the Sierrita Mountain Range bounds the basin to the west and the Santa Rita Mountain Range bounds the basin to the east.  The mountain ranges are generally composed of Precambrian through Tertiary age granitic, metamorphic, volcanic, and consolidated sedimentary rock.  The basin fill deposits are composed of volcanic deposits and unconsolidated to consolidated sediments consisting of a complex sequence of alternating layers and lenses of gravel, sand, silt, and clay.  


Previous investigations have divided the basin-fill sediments within the USC Subbasin into the Upper Basin-Fill and Lower Basin-Fill units based on their general hydrogeologic characteristics.  The saturated portions of the Upper and Lower Basin-Fill sediments form the Tucson Basin Aquifer.  The Upper and Lower Basin-Fill sediments have been further subdivided into the following stratigraphic units from youngest to oldest: Younger Alluvium; Fort Lowell Formation; Upper, Middle, and Lower Tinaja Beds; and the Pantano Formation.  The saturated portions of the Younger Alluvium along with the Fort Lowell Formation and Upper Tinaja Beds form the most productive unit in the aquifer (ADWR 2006a).  The thickness of the basin-fill deposits within the USC Subbasin ranges from a thin veneer along the mountain fronts to as much as 11,200 feet (ADWR 2006a).  The maximum thickness of the Younger Alluvium along the Santa Cruz River is about 80 feet (Malcolm Pirnie 1998).  


Depth to ground water within the Green Valley/Sahuarita area ranges from 50 to 250 feet below ground surface (bgs) near the Santa Cruz River to more than 500 feet bgs in the Sierrita Mountain foothills (Pima Association of Governments [PAG] 2002).  The ground water flow direction within the Green Valley/Sahuarita area is away from the mountain ranges toward the axis of the basin.  Along the axis of the basin, the ground water flow direction is parallel to the Santa Cruz River from south to north.  The Tucson Basin Aquifer has experienced long-term water level declines and some related subsidence due to cumulative overdrafts associated with agricultural, industrial, mining, and public water supply usage.  From 1940 to 1995, ground water level declines have ranged from 50 to 150 feet within the Green Valley/Sahuarita area (ADWR 2006a).  


Declining ground water levels have led to compaction of the subsurface sediments, resulting in land subsidence in many Arizona basins.  As part of activities to better define and monitor subsidence, ADWR has begun to compile land subsidence data and develop land subsidence maps for the TAMA.  Figure 6 displays the 2007-2008 subsidence in the Green Valley/Sahuarita area.  Based on 1.1 years of monitoring from February 23, 2007 to March 14, 2008, parts of the Green Valley/Sahuarita area had up to approximately 1.4 inches of subsidence (ADWR 2008b).  


The primary source of Tucson Basin Aquifer recharge consists of precipitation associated with mountain-front recharge and stream infiltration, with minor amounts associated with artificial recharge, infiltration of released effluent, ground water underflow, and deep percolation of excess irrigation water.  The primary source of ground water removal from the Tucson Basin Aquifer is pumping; minor amounts of ground water removal are associated with evapotranspiration and underflow. 


3.6.1.2 Ground Water Quality


Ground water quality within the Green Valley/Sahuarita area is generally good with relatively few exceedances of primary drinking water standards (PAG 2002).  Exceptions include elevated levels of nitrate and arsenic.  Based on the PAG (2002) review of water quality data from 85 wells within the USC Subbasin sampled between February 1997 and February 2002, nitrate concentrations exceeding the primary drinking water standard of 10 milligrams per liter (mg/l) were noted in discontinuous areas mostly near and east of the Santa Cruz River.  PAG (2002) noted no readily apparent pattern exists in the geographic distribution of arsenic concentrations exceeding the primary drinking water standard of 10 micrograms per liter (g/l).  A summary of the data reported by PAG (2002) is listed in Table 7.


Table 7.  PAG (2002) Summary of Ground Water Quality within the Upper Santa Cruz Subbasin.


		Parameter

		Standard

		Units

		Detected Range

		Mean

		Number of Wells Reviewed Exceeding Standard

		Number of Wells Reviewed



		Arsenic

		101 (MCL)

		g/l

		ND-46

		NA2

		10

		49



		Nitrate (as Nitrogen)3

		10 (MCL)

		mg/l

		ND-20

		4.44

		7

		775



		Hardness

		No STD

		mg/l

		27-1317

		283

		No STD

		67



		Sulfate

		250 (SMCL)

		mg/l

		3.5-1100

		230

		13

		726



		TDS

		500 (SMCL)

		mg/l

		170-2000

		580

		30

		65





1 Prior to January 23, 2006, MCL for arsenic was 50 mg/l.


2 Mean not calculated due to numerous nondetect values and varying minimum detection levels.


3 Thirteen sample results reported as Nitrite plus Nitrate, but standard is the same as Nitrate (as Nitrogen).


4 Calculation of mean included one nondetect treated as zero.


5 Reported in summary table as 76, but according to Appendix C, total number of samples reviewed was 77.


6 Reported in summary table as 70, but according to Appendix C, total number of samples reviewed was 72.


MCL – Maximum Contaminant Level (EPA Primary Standard); ND – Not Detected; SMCL – Secondary MCL; STD – Standard; TDS – Total Dissolved Solids.


g/l – micrograms per liter equivalent to parts per billion; mg/l – milligrams per liter equivalent to parts per million.



Secondary Maximum Contaminant Level (SMCL) ground water standards are typically exceeded for TDS and sulfate in wells sampled near and downgradient of the Sierrita Mine Tailings Pond.  Possible mitigation options for the mine-related sulfate plume (see Section 1.2—Purpose and Need) have been investigated and the selected remedy will be implemented under a Mitigation Order between Freeport-McMoRan and the ADEQ (ADEQ 2008).  The Mitigation Order is discussed further under Section 3.6.3—Cumulative Effects.


CWC serves approximately 22,000 people with treated ground water extracted from the Tucson Basin Aquifer.  The ground water is made potable by chlorination and through treatment facilities designed to reduce arsenic concentrations.  Use of two CWC production wells has been discontinued due to sulfate contamination of the ground water aquifer in the vicinity of the Sierrita Mine.  These wells were replaced for CWC by Freeport-McMoRan.  Table 8 summarizes the water quality monitoring reported by CWC between 2004 and 2008 for their water distribution system.  The CWC wells are all located within the CWC service area (Figure 1). 


Table 8.  Summary of Ground Water Quality Parameters Reported by CWC.


		Parameter

		Standard

		Units

		2008 Detected Range

		2007 Detected Range

		2006 Detected Range

		2005 Detected Range

		2004 Detected Range



		Coliform

		Presence

		-

		No

		No

		No

		No

		No



		Lead

		15 (AL)

		g/l

		NR

		NR

		NR

		0-29

		NR



		Copper

		1.30 (AL)

		mg/l

		NR

		NR

		NR

		0.02-0.25

		NR



		Arsenic

		101 (MCL)

		g/l

		2-10

		4-10

		<0.2-14

		7-13

		7-14



		Barium

		2 (MCL)

		mg/l

		<0.01-0.09

		<0.01-0.09

		<0.01-0.04

		<0.01-0.04

		0.01-0.04



		Fluoride

		4.0 (MCL)

		mg/l

		0.28-0.9

		0.28-0.9

		0.4-0.7

		0.4-0.7

		0.5-0.6



		Cyanide

		0.2 (MCL)

		mg/l

		NR

		NR

		<0.01-0.02

		<0.01-0.02

		<0.01-0.02



		Nitrate (as Nitrogen)

		10 (MCL)

		mg/l

		0.38-1.76

		<1.00-1.94

		0.57-2.05

		0.4-2.0

		0.50-2.00



		Gross Alpha

		15 (MCL)

		pCi/l

		5.4-6.5

		5.1-8.1

		NR

		NR

		NR



		Radium 226

		5 (MCL)

		pCi/l

		<0.4

		<0.3

		NR

		NR

		NR



		Aluminum

		0.05 to 0.2 (SMCL)

		mg/l

		<0.20-0.23

		<0.20-0.23

		<0.20-0.23

		<0.20-0.23

		<0.02-0.23



		Molybdenum

		No STD

		mg/l

		NR

		NR

		NR

		NR

		<0.04



		pH

		6.5 to 8.5 (SMCL)

		STU

		NR

		6.9-7.9

		7.17-7.40

		7.17-7.40

		7.17-7.32



		Chloride

		250 (SMCL)

		mg/l

		10.7-50.9

		10.7-50.9

		10.7-50.9

		10.7-50.9

		10.7-58.1



		Hardness

		No STD

		mg/l

		75-347

		75-347

		75-460

		75-460

		104-532



		Iron

		0.3 (SMCL)

		mg/l

		<0.02-0.23

		<0.02-0.23

		<0.02-0.23

		<0.02-0.23

		<0.02-0.23



		Magnesium

		No STD

		mg/l

		2-17

		2-17

		3-17

		3-17

		4-21



		Manganese

		0.05 (SMCL)

		mg/l

		NR

		NR

		NR

		NR

		<0.02



		Silver

		0.1 (SMCL)

		mg/l

		NR

		NR

		NR

		NR

		<0.04



		Sodium

		No STD

		mg/l

		44-50

		44-50

		30-61

		30-61

		32-72



		Sulfate

		250 (SMCL)

		mg/l

		45.9-52.6

		45.9-52.6

		32.7-132

		25-4702

		44-5102



		TDS

		500 (SMCL)

		mg/l

		211-218

		211-218

		204-385

		216-6232

		209-7712



		Zinc

		5 (SMCL)

		mg/l

		NR

		NR

		NR

		NR

		<0.02





1 Prior to January 23, 2006, MCL for arsenic was 50 g/l.
2 High reading associated with contamination of wells from Freeport-McMoRan sulfate plume; the two wells that that became contaminated are no longer in use.

AL – Action Level; MCL – Maximum Contaminant Level (EPA Primary Standard); NR – Not Reported; SMCL – Secondary MCL; STD – Standard; STU – Standard Testing Units; TDS – Total Dissolved Solids.
g/l – micrograms per liter equivalent to parts per billion; mg/l – milligrams per liter equivalent to parts per million; pCi/l – picocuries per liter.

Sources: CWC 2005, 2006, 2007b, 2008a, 2009. 

Under the Proposed Project, CAP water would be piped into the Green Valley/Sahuarita area and artificially recharged in a portion of the aquifer to help offset the ground water withdrawals associated with CWC’s water supply activities.  CAP water is a mixture of water from the Colorado, Bill Williams, and Agua Fria rivers with the Colorado River being the principal source.  CAWCD monitors CAP water quality on a monthly and quarterly basis at six sites along the CAP aqueduct by regularly scheduled collection of grab samples and real-time water quality data from installed sensors.  The closest CAP monitoring location to the Proposed Project is the San Xavier Pumping Plant near the terminus of the aqueduct.  Table 9 provides a summary of the 2008 CAP water quality data (which is similar to 2007 data) reported for the San Xavier Pumping Plant.  In general, CAP water contains a greater level of dissolved salts such as bicarbonate, calcium, chloride, magnesium, sodium, and sulfate, when compared to the ground water within the Green Valley/Sahuarita area. 


Table 9.  Summary of CAP Water Quality Parameters, San Xavier Pumping Plant.


		Parameter

		Standard

		Units

		2008 Detected Range



		pH

		6.5 to 8.5 (SMCL)

		STU

		7.7-8.7



		Dissolved Oxygen

		No STD

		mg/l

		7.9-11.0



		Specific Conductance

		No STD

		S/cm

		1000-1090



		Alkalinity (as CaCO3)

		No STD

		mg/l

		80-170



		Arsenic

		101 (MCL)

		mg/l

		1.8-2.7



		Barium

		2 (MCL)

		mg/l

		0.13-0.163



		Calcium

		No STD

		mg/l

		71-82



		Chloride

		250 (SMCL)

		mg/l

		68-78



		Copper

		1.30 (AL)

		mg/l

		ND-0.0022



		Iron

		0.3 (SMCL)

		mg/l

		ND-0.13



		Magnesium

		No STD

		mg/l

		29-31



		Manganese

		0.05 (SMCL)

		mg/l

		3.3-9.3



		Nitrate (as Nitrogen)

		10 (MCL)

		mg/l

		ND-0.68



		Perchlorate

		No STD

		g/l

		ND



		Sodium

		No STD

		mg/l

		93-100



		Sulfate

		250 (SMCL)

		mg/l

		100-280



		TDS

		500 (SMCL)

		mg/l

		602-722





1 Prior to January 23, 2006, MCL for arsenic was 50 g/l. 

MCL – Maximum Contaminant Level (EPA Primary Standard); ND – Not Detected; SMCL – Secondary MCL; STD – Standard; STU – Standard Testing Units; TDS – Total Dissolved Solids; 
g/l – micrograms per liter equivalent to parts per billion; mg/l – milligrams per liter equivalent to parts per million; S/cm – microsemens per centimeter.

Source: CAP 2009. 


Although not detected in the CAP quarterly samples collected at San Xavier Pumping Plant, low perchlorate concentrations of up to 9.7 mg/l in CAP water were detected in June 1999 (CAP 2009).  Based on ongoing remediation efforts in the Las Vegas Valley, Nevada, where perchlorate contamination of Colorado River water occurred, concentrations of perchlorate in CAP water are expected to gradually decrease over time (CAP 2009).  


3.6.1.3 Water Use


In 2005, total water use in the TAMA was approximately 350,000 AF, of which 185,000 AF were for municipal purposes (55 percent), almost 110,000 AF were for agriculture (30 percent), about 35,000 AF were for metal mining (10 percent), and approximately 20,000 AF (5 percent) were for other industrial uses (ADWR 2006b).  Within the USC Subbasin, 2006 water usage was reported by the USC/PUG from data collected by ADWR (Hedden et al. 2008).  Table 10 provides the 2006 water usage (in AF) and percent of usage, along with the projected water usage (in AF) and percent of usage in 2010, 2020, and 2030 reported by USC/PUG.  


Table 10.  Summary of Upper Santa Cruz Subbasin Water Usage.


		Major Users and Providers

		2006

		2010

		2020

		2030



		FICO

		29,800

		39%

		29,800

		37%

		26,800

		30%

		20,800

		23%



		Freeport-McMoRan

		26,700

		35%

		28,000

		35%

		28,000

		31%

		28,000

		31%



		ASARCO

		7,900

		10%

		8,000

		10%

		8,000

		8.8%

		8,000

		8.9%



		Golf Courses

		4,375

		5.7%

		4,375

		5.5%

		4,375

		4.8%

		4,375

		4.9%



		Water Providers

		7,245

		9.4%

		8,975

		11%

		12,715

		14%

		14,095

		16%



		Sand/Gravel

		475

		0.6%

		550

		0.7%

		750

		0.8%

		750

		0.8%



		Homeowner Wells

		330

		0.4%

		365

		0.5%

		500

		0.6%

		660

		0.7%



		Potential Major Users

		 

		0.0%

		200

		0.2%

		9,325

		10%

		13,515

		15%



		Total Usage

		76,825

		80,265

		90,465

		90,195





All quantities in units of AF.

Source: Hedden et al. 2008.


CWC’s service area is approximately 8 square miles, extending roughly between Anamax Road on the north, the Santa Cruz River on the east, Freeport-McMoRan mines on the west, and Continental Road on the south (Figure 1).  In 2007, CWC pumped 2,795 AF of water for its users; in 2006, CWC pumped 3,006 AF.  There were 11,854 total users as of December 31, 2007, up 251 users from the same time in 2006.  Residential uses account for 78 percent of the total water sales, commercial usage accounts for 19 percent, and the other 3 percent is used for water supply maintenance such as flush and cleaning the system (CWC 2008b).  CWC anticipates its water demand to double to about 6,100 AFY by 2020 as a result of additional population growth, which would approximate full build-out of the existing service area (Stantec 2006). 


3.6.1.4 Existing Recharge Projects


Currently, 11 ground water recharge projects are operating within the TAMA.  Of the 11 permitted recharge projects, three recharge facilities occur within the Green Valley/Sahuarita area: Town of Sahuarita WWTP, Robson Ranch Quail Creek, and PMR.  A fourth recharge project, San Xavier Arroyos Project, is ongoing; however, the full-scale project has not yet been implemented.  The water source for the Town of Sahuarita WWTP recharge facility is treated effluent water, and the facility is permitted to recharge up to 896 AFY.  The water source for the Robson Ranch Quail Creek recharge facility is treated effluent water from the Green Valley WWTP, and the facility is permitted to recharge up to 2,240 AFY.  The water source for the PMRRP is CAP water, and the facility is permitted to recharge up to 30,000 AFY.  The water source for the San Xavier Arroyos Project is CAP water.  In 2007 (the most recent year for which data are available), the Sahuarita WWTP recharged 50 AF, the Robson Ranch Quail Creek recharged 1,590 AF, the PMR facility recharged 21,506 AF, and the San Xavier Arroyos Project recharged 1,200 AF (Montgomery and Associates 2009a).  


3.6.2 Environmental Consequences


This section describes the estimated ground water impact area, mounding, and potential water quality impacts from operation of the proposed CWC ground water recharge facility.  As mentioned earlier in Section 1.5—Relationship to Proposed Rosemont Mine, concern regarding the Proposed Project’s relationship to the proposed Rosemont Mine, if any, was raised during the public scoping process.  To address this concern, ground water level changes for the No Action, Preferred, and North Parcel alternatives were modeled for a 20-year analysis period using two assumptions—one in which proposed Rosemont Mine-related ground water pumping does not occur and one in which Rosemont Mine-related ground water pumping does occur.  Ground water changes were modeled using the ADWR TAMA MODFLOW-2000 model, which was updated by Montgomery and Associates (2010).  Model updates for this project by Montgomery and Associates included refinements of the model components in the Project and Rosemont pumping areas, addition of the Proposed Project recharge facility alternatives, and addition of the proposed Rosemont Mine pumping (Montgomery and Associates 2010).  The results of the modeled changes that assume Rosemont Mine-related ground water pumping occurs are discussed in Section 3.6.2.5—CAP Entitlements Alternative.

The description of the ground water impacts included in this revised DEA are summarized from a detailed evaluation of the hydrogeologic feasibility and impacts of the ground water recharge facility that was conducted as part of development of the Proposed Project design (GSA 2010; Montgomery and Associates 2010).  Additional details concerning the facility feasibility and modeling results will be provided to ADWR as part of the permit application process for the proposed CWC recharge facility.  


The descriptions of potential ground water impacts anticipated to occur under the No Action Alternative, the Preferred Alternative, and the North Parcel Alternative assume Rosemont Mine-related ground water pumping does not occur, and is based on the following considerations. 


No Action Alternative (Case 1): The Preferred Alternative is not constructed.  CWC’s CAP water is not recharged in the vicinity of the Green Valley/Sahuarita area.  As discussed in Section 3.6.1.3—Water Use, ground water pumping in the Project area would continue to increase to serve new developments.  The new developments would likely become member lands of CAGRD and would be served ground water by a water provider; CAGRD is responsible for replenishing this ground water use by recharging within the TAMA.


Preferred Alternative (Case 2): The proposed pipeline and recharge facility are constructed.  Upon obtaining the appropriate water storage permit(s), CWC would store up to 7,000 AFY at this facility for 15 to 20 years.  In the long term, it is anticipated the water storage permit would be extended, and CWC would continue to recharge its 2,858 AFY of CAP water and use the storage credits to offset ground water pumping associated with delivery of water within its service area.  At this time, it is unknown whether recovery well(s) would be located within CWC’s current water service area or within the 20-acre recharge facility.  Because water recovery is not contemplated for 15 to 20 years, no specific plan has been developed and no ground water modeling scenarios were conducted.  Also, as noted in Section 2.6.1—Alternatives Considered but Eliminated from Detailed Study—Direct Use of CAP Water, CWC may reinvestigate the option of treating and using CAP water directly if necessary in the future.  


North Parcel Recharge Site Alternative (Case 3): The proposed pipeline and recharge facility are constructed as specified in the Preferred Alternative, but the recharge basins and associated general storage area would be located approximately 1,500 feet to the north within the neighboring parcel currently owned by Pima County.  


3.6.2.1 No Action Alternative

The No Action Alternative would not alter or offset the declining ground water table levels in the Green Valley/Sahuarita portion of the TAMA.  CWC would continue to rely solely on pumping local ground water for delivery to its customers.  Without the delivery and use of its CAP water, either directly or by recharge and recovery, CWC would not have an alternative potable water supply should its existing wells become contaminated or have other problems in the future.  In addition, if there are no actions to change the current conditions, ground water overdraft within the Project area would continue unabated and would result in increasingly greater ground surface subsidence and aquifer compaction, installation of deeper wells to replace dry wells, and additional costs for pumping ground water from lower elevations.  Under the No Action Alternative, the depth to water beneath the preferred recharge site would decline by approximately 145 feet from 2005 levels to a depth of about 336 feet by the end of 2031 (Montgomery 2010).

New developments built within the CWC service area would join CAGRD.  It is anticipated that CWC would continue to pump ground water to serve these member lands, and CAGRD would replenish the ground water used by these member lands at existing recharge basins within the TAMA.  However, because much of CAGRD’s recharge is likely to occur in the lower Santa Cruz Basin, there would be no benefit to the local aquifer nor would an alternative water supply source be available in the event of well contamination. 


3.6.2.2 Preferred Alternative 


3.6.2.2.1 Regional Aquifer 


Under the Preferred Alternative, recharge of CAP water would begin following ADWR permit approval and construction of the CWC storage facility.  After 20 years of recharging 7,000 AFY,
 the extent of the ground water mound (defined as the 1-foot ground water level change) is estimated to be about 9.8 miles north, 6.4 miles south, 4.5 miles west, and 5.5 miles east of the recharge facility (Figure 7).  The maximum projected ground water level rise for the Preferred Alternative is beneath the Project facility and is estimated to be 186 feet compared to the No Action Alternative.  The minimum depth to ground water beneath the recharge facility is estimated to be 124.5 feet in 2017.  After 2017, the projected ground water level beneath the recharge facility decreases due to increased pumping and decreased recharge unrelated to the Project.  The final depth to water is estimated to be 149.8 feet at the end of 2031 (Montgomery and Associates 2010).


The Preferred Alternative would result in elevated ground water levels in an approximate radial pattern, slightly elongated downgradient to the north in response to regional ground water flow direction.  Ground water recharge from the Proposed Project would reduce the rate of regional ground water elevation decline and potentially reduce associated land subsidence within the northern portion of CWC’s service area, southern portion of Sahuarita, and parts of the FICO land area.


Potential impacts to the Staker Parson Gravel Pit, approximately 1,300 feet east of the recharge site, were evaluated by estimating the depth to ground water at the western edge of the gravel pit.  At the gravel pit edge, the minimum depth to ground water is estimated to be 175.3 feet at the end of 2021.  After 2021, the projected ground water level beneath the gravel pit edge decreases with a final depth to water of 208.6 feet at the end of 2031 (Montgomery and Associates 2010).  The current and future estimated depths of the gravel pits at the end of currently planned mining are not known.  ADWR will require monitoring of ground water conditions relative to the gravel pits as one of its permit requirements.

The main pipeline would have capacity to transport additional renewable water supplies to the USC Subbasin, should water providers and users within the USC Subbasin build the necessary infrastructure and obtain supplies.  Transport and use of these additional renewable water supplies, either directly or through recharge, would further assist in reducing overdraft within the USC Subbasin and ameliorating other negative effects resulting from ground water pumping.  These users and providers would need to obtain all required state and local permits associated with use of water delivered through this system.

3.6.2.2.2 Water Quality 


As recharge occurs, ground water quality directly beneath and radiating out from the recharge facility would approximate that of CAP water.  As local ground water is displaced with CAP water, there would be an increase in the concentration of sulfate and TDS, and a general change from calcium-bicarbonate dominant water to calcium-sulfate dominant water.  In 2008, sulfate and TDS concentrations in CAP water averaged 252 mg/l and 653 mg/l, respectively, which exceeded the secondary water quality standards of 250 and 500 mg/l, respectively.  Local ground water quality near the facility for sulfate and TDS is typically 2.5 and 2 times less than the secondary standards, respectively.  CAP water also exceeded the SMCL for manganese, whereas CWC ground water results were either not reported or negligible.  Other constituents that are generally higher for CAP water than for CWC pumped ground water include magnesium (no standard), chloride, pH, and barium; however, the CAP water complies with the applicable standards.  CAP water is typically lower than CWC water in copper, arsenic, and nitrate (as nitrogen).  CAP water quality is acceptable for municipal use, as evidenced by the large amounts used by municipalities within all three counties in central Arizona served with CAP water (Maricopa, Pinal, and Pima).
  Elevated ground water levels that result from recharging also assist in small reductions in pumping costs.  Construction of the proposed CWC water delivery system would comply with applicable federal and state water quality requirements, which would address most potential water quality impacts.  


Based on modeling results, the projected extent of CAP water migration at the end of 2031 would be about 1 mile north and south, and 0.7 mile west and east of the recharge facility (Figure 8).  Under the Preferred Alternative, the projected extent of CAP water migration at the end of 2031 is anticipated to potentially affect approximately 27 water-use wells.  According to the ADWR database, nine wells are listed for domestic water use, five wells are listed for industrial water use, four wells are listed as unused, and nine wells are listed for irrigation use (Montgomery and Associates 2010).  The number of impacted wells is approximate based on modeling assumptions and well locations provided in the database.  Impacted wells were not evaluated vertically due to uncertainties in how deeply the CAP water will infiltrate the aquifer.  The number of impacted wells to the north would likely increase with time as recharged CAP water continues to move in a northerly flow direction. 


3.6.2.2.3 Water Use 


The Preferred Alternative is not expected to result in an increase in water usage within the USC Subbasin as compared to anticipated usage under the No Action Alternative.  Areas within the CWC service area are developing, and would continue to develop, by joining CAGRD as a means of obtaining an assured water supply in the absence of the Proposed Project, which would allow CWC to take and use its CAP entitlement.  As discussed in Section 2.6.1—Alternatives Considered but Eliminated from Detailed Study—Direct Use of CAP Water, direct use of CAP water by CWC has been eliminated as an alternative at the present time.


3.6.2.3 North Parcel Recharge Site Alternative


Impacts to the regional aquifer, water quality, and water use under the North Parcel Alternative are estimated to be similar to the Preferred Alternative.  Changes in model results are reflective of the movement of the recharge location about 1,500 feet to the north and the resulting change in distances relative to nearby pumping wells.  A comparison of the model results discussed below for the North Parcel Alternative to the Preferred Alternative indicates the North Parcel has slightly smaller water-related environmental impacts.  


· Based on modeling results, the 1-foot ground water level change resulting from the recharge of CAP water is estimated to affect an area that is slightly larger than that affected by use of the South Parcel, extending about 10 miles north, 6.3 miles south, 4.5 miles west, and 5.7 miles east of the CWC recharge facility.  The maximum projected ground water level rise for the North Parcel beneath the recharge facility is estimated to be 158 feet compared to the No Action Alternative.  The minimum ground water depth beneath the recharge facility is estimated to be 152.5 feet at the beginning of 2021.  After 2021, the projected ground water level beneath the recharge facility decreases with a final depth to water of 178.8 feet at the end of 2031 (Montgomery and Associates 2010).  By comparison, the projected depth to ground water beneath the recharge facility would be about 336 feet at the end of 2031 under the No Action Alternative. 

· At the Staker Parson Gravel Pit edge, the minimum ground water depth is estimated to be 182.8 feet at the end of 2021.  After 2021, the projected ground water level beneath the gravel pit edge decreases with a final depth to water of 208.6 feet at the end of 2031 (Montgomery and Associates 2010).


· Based on modeling results, the projected extent of CAP water migration at the end of 2031 would be about 1 mile north, and 0.6 mile south, west, and east of the recharge facility.  


· Under the North Parcel, the projected extent of CAP water migration at the end of 2031 is anticipated to potentially affect approximately 23 water-use wells.  According to the ADWR database, seven wells are listed for domestic water use, four wells are listed for industrial water use, four wells are listed as unused, and eight wells are listed for irrigation use (Montgomery and Associates 2010).  


3.6.2.4 CAP Terminus Alternative


Under the CAP Terminus Alternative, only the starting location of the pipeline extension would change compared to the other action alternatives.  Therefore, impacts to the regional aquifer, water quality, and water use under the CAP Terminus Alternative would be the same as the Preferred Alternative or the North Parcel.   


3.6.2.5 CAP Entitlements Alternative

The maximum impacts to the regional aquifer and ground water quality under the CAP Entitlements Alternative would be about 30 percent smaller than the Preferred Alternative because of the reduced amount of recharge.  Water use in the area would be the same as the Preferred Alternative.  Because the capacity of the main pipeline would be limited to approximately 5,000 AFY, the total amount currently allocated to CAP water subcontractors in the Green Valley area, there would not be a future opportunity for USC/PUG participants without existing CAP entitlements to connect to the Proposed Project.  Thus, under this alternative, there would be no opportunity to partially offset existing ground water pumping along the Upper Santa Cruz River by conveying renewable water supplies further south through CWC’s Proposed Project. 


3.6.2.6 CWC-Only Alternative

Impacts to the regional aquifer and water quality due to the decreased CAP water conveyance and recharge capacity of this alternative would be about 55 percent smaller than the impacts of the Preferred Alternative because of the reduced amount of recharge.  Water use in the area would be the same as the Preferred Alternative.  Because the main pipeline would only have the capacity to deliver CWC’s CAP entitlement, there would not be a future opportunity for GVDWID or other USC/PUG participants to connect to the Proposed Project and convey renewable water supplies to offset existing ground water pumping. 


3.6.3 Cumulative Effects


A number of road and housing projects are expected to be constructed in the Project area (see Section 3.1—Background for Cumulative Effects), which will result in increasing water usage and the addition of ground water supply wells to meet demands.  As discussed in Section 3.6.1.3—Affected Environment—Water Use, total water usage in the USC Subbasin is predicted to increase from 76,825 AF in 2006 to 90,195 AF in 2030, with water providers accounting for 14,095 AF (15.6 percent) of the total use in 2030 compared to 7,245 AF (9.4 percent) in 2006.  Because of uncertainty as to future well locations and quantities, specific locations and amounts of pumping by many of these new developments were not incorporated into the recharge facility modeling.  However, future ground water withdrawals incorporated in the TAMA model are described in Montgomery and Associates (2009a) and include 10,983 AFY for new residential developments to begin in 2010 and reach the maximum withdrawal in 2037 for the Green Valley/Sahuarita area.  Also, given the Freeport-McMoRan sulfate plume, available well locations capable of withdrawing potable water may be limited within the CWC service area to the northern and eastern extents, if mitigation measures proposed by Freeport-McMoRan are unsuccessful in remediating the current plume in a timely manner.  As a result, future pumping for reasonably foreseeable demands is likely to result in a greater withdrawal of ground water in the Project area, and some of the pumping may be closer to the recharge facility than modeled.  Additional ground water pumping in the impact area would confine the impact of CAP water recharge at the proposed recharge facility to a smaller area in terms of mound height and projected extent of CAP water migration (compare Figure 7 with Figure 9, and Figure 8 with Figure 10, as discussed below in this section), but would result in a greater vertical depth of infiltration. 


Another reasonably foreseeable activity in the impact area is ground water withdrawal under a Mitigation Order issued by ADEQ to Freeport-McMoRan.  Presently, the Sierrita Mine preferred sulfate remediation action (Sierrita Mine Alternative 5), discussed in the Freeport-McMoRan feasibility study for addressing the sulfate plume, consists of an aggressive ground water pumping program using plume stabilization pumping and mass removal pumping within the plume to reduce the extent and sulfate mass of the downgradient plume (HGC 2008).  The objective of Sierrita Mine Alternative 5 is to pump all of the water that can be used at the Sierrita Mine from the downgradient plume in order to accelerate the removal of sulfate mass from the plume during the lifetime of the mine (HGC 2008).  Implementation of the Sierrita Mine Alternative 5 would begin following approval by ADEQ, with increased ground water pumping for plume remediation beginning 24 to 36 months later, assuming the necessary land acquisition required by Alternative 5 has been completed.  The Sierrita Mine Alternative 5 assumes a total ground water pumping rate of 17,236 gallons per minute (gpm) from 2010 to 2035 (HGC 2008).  In comparison, the TAMA model assumed a pumping rate of about 5,029 gpm for the predictive period, which is based on 2007 data for the interceptor wellfield (Montgomery and Associates 2009b).  Based on the modeling results performed for the Freeport McMoRan feasibility study, the Sierrita Mine Alternative 5 would result in a predicted ground water elevation decline directly below the Preferred Alternative’s recharge facility of between 20 and 25 feet at the end of 2020 and about 30 feet at the end of 2040 (HGC 2008).
  This cumulative impact would result in a smaller impact area where long-term impacts from Project-related recharge would occur. 


CAP water recharged by the Proposed Project would help alleviate potential land surface subsidence within the Project area during the lifetime of the Proposed Project; however, many current and possible future actions would affect the potential for subsidence to occur.  These current and possible future actions include, but are not limited to, continued pumping for agricultural and mining purposes, direct use of CAP water rather than recharge, and long-term ground water withdrawals associated with future implementation of the Sierrita Mine Alternative 5.  


Recharge of CAP water by the Proposed Project would be an incremental addition to other sites recharging CAP water and treated effluent within the Green Valley/Sahuarita area, as discussed in Section 3.6.1.4—Affected Environment—Existing Recharge Projects.  The combined effect of recharge by the Proposed Project and other facilities would reduce ground water overdraft, ground surface subsidence, aquifer compaction, and the need to deepen wells or incur greater pumping costs.  Beneath the Town of Sahuarita WWTP, the ground water level rise after 20 years of recharge is estimated to be 10 feet.  Beneath the Robson Ranch Quail Creek facility, the ground water level rise after 20 years of recharge is estimated to be 50 to 70 feet.  Beneath the PMR facility, the ground water level rise after 20 years of recharge is estimated to be 2 to 9 feet.  Beneath the San Xavier Arroyos Project, the ground water level rise after 20 years of recharge is estimated to be less than 1 foot.  Those recharge facilities were incorporated into the model based on the total quantity permitted and the permitted life of the facility to ensure there are no adverse impacts from the proposed recharge facility in anticipation of the ADWR permit application process.  Based on the model results, the cumulative impact of the Preferred Alternative does not substantially alter the ground water mounding beneath these facilities because of the small change anticipated to occur and the substantial depth to ground water in the Project area.  


As explained at the beginning of Section 3.6.2—Environmental Consequences, concern was raised during the public scoping process regarding the Preferred Alternative’s relationship to the proposed Rosemont Mine.  The outcome and timing of the Rosemont Mine project will not be known until a Record of Decision is issued on the EIS for the proposed Rosemont Mine.
  However, to address this concern, ground water level changes for both the No Action and Preferred alternatives were modeled for a 20-year analysis period using three scenarios regarding Rosemont Mine-related ground water pumping:


Case 4 – Potential Mine pumping without the Proposed Project: This case is the same as Case 1 (No Action Alternative) with potential Rosemont Mine pumping modeled to occur at two locations in Sections 17 and 21, Township 17 South, Range 14 East, as shown on Figure 9.  Potential Mine pumping is simulated for a 20-year period from 2012 through 2031.  The simulated pumping rate is 5,400 AFY for the first eight years of operation (2012 through 2019), and 4,700 AF/yr for the last 12 years of operations (2020 through 2031).  


Case 5 – Potential Mine pumping with the Proposed Project: This case is the same as Case 2 (Preferred Alternative) with potential Rosemont Mine pumping, as described in Case 4 above. 


Case 6 – Potential Mine pumping with the North Parcel: This case is the same as Case 3 (North Parcel Alternative) with potential Rosemont Mine pumping, as described in Case 4 above. 


Figure 9 displays the difference between Case 4 (No Action with Rosemont Mine-related pumping) and Case 5 (Preferred Alternative recharge and Rosemont Mine-related pumping), which is the ground water mound formed by the proposed recharge, assuming that Rosemont Mine-related pumping is occurring.  The difference between Case 4 and Case 6 (Rosemont Mine-related pumping and North Parcel) was modeled and reported by Montgomery and Associates (2010).  


Table 11 provides a summary of major differences between the six modeling cases.  As described for Case 2 (see Section 3.6.2.2.1—Environmental Consequences—Regional Aquifer), the Preferred Alternative recharge would result in elevated ground water levels in an approximate radial pattern, slightly elongated downgradient to the north in response to regional ground water flow direction.  Assuming Rosemont Mine-related ground water pumping occurs as described in Rosemont Mine’s water balance plan (M3 2007), only small differences are noted in the projected ground water level rise between the two scenarios (compare Figure 7 with Figure 9).  With Rosemont pumping, the ground water mound from recharge would be slightly smaller than under the Preferred Alternative (Case 2), and would extend about ½ mile less to the north (Figure 9).  In addition, the minimum depth to ground water under Case 5 beneath the recharge facility is about 3 feet lower than Case 2 because of the lowered water table surface associated with Rosemont pumping.  If Rosemont pumping occurs, the maximum projected ground water level rise for the Preferred Alternative is estimated to be 205 feet compared to 186 feet under the No Action Alternative without Rosemont pumping (for a difference of 19 feet).
  As a result of Rosemont pumping, the minimum depth to ground water beneath the recharge facility changes from 124.5 feet at the end of 2017 under Case 2 to 127.8 feet under Case 5.  Similarly, the minimum depth to ground water at the edge of the Staker Parson Gravel Pit changes from 175.3 feet under Case 2 to 187.2 feet under Case 5.  


Table 11.  Model Case Scenario Summary.


		Case

		Case Description

		Northern Extent of Ground Water Mound (miles)

		Maximum Ground Water Level Change (feet)

		Minimum Depth to Ground Water Beneath Recharge Facility (feet)

		Depth to Water at the end of 2031 (feet)



		1

		No Action Alternative

		NA

		-145

		NA

		336



		2

		Preferred Alternative

		9.8

		186

		124.5 (2017)

		149.8



		3

		North Parcel Recharge Site Alternative

		10

		158

		152.5 (2021)

		178.8



		4

		Potential Mine Pumping Without the Proposed Project

		NA

		-165

		NA

		356



		5

		Potential Mine Pumping with the Proposed Project

		9.3

		205

		127.8 (2017)

		153.1



		6

		Potential Mine Pumping with the North Parcel

		9.4

		165

		159.8 (2021)

		194





NA = Not Applicable.

(2017) = Year minimum depth to ground water reached.

Ground water quality impacts beneath and in the vicinity of the recharge facility under Case 5 is similar to Case 2 except the extent of CAP water migration would be about 1.1 miles, or 0.1 mile more, to the north at the end of 2031 (compare Figure 8 with Figure 10).  Under Case 5, two additional wells are within the extent of CAP water migration impact area when compared to the Preferred Alternative.  According to the ADWR database, the two wells are listed for irrigation use.  As with the Preferred Alternative, the number of impacted wells is approximate and based on modeling assumptions and well locations in the database.  The number of impacted wells would likely increase with time as CAP water continues to move in a northerly flow direction.  As discussed in Section 3.6.2.2.2—Environmental Consequences—Water Quality, the difference in water quality between CAP supplies and existing CWC ground water is not substantial, and the CAP water is being used by many municipalities in central Arizona. 


If both ground water pumping associated with the proposed Rosemont Mine and withdrawals associated with Sierrita Mine Alternative 5 (which are expected to be about 723,000 AF from 2010 to 2035) occur, the aerial extent of the CAP water migration would be reduced from what is described above for Case 5 and depicted in Figure 10.  The reduced CAP water migration would be due to the overall lowering of the water table, which would increase the vertical extent of CAP water infiltration. 


Construction of the CAP Terminus Alternative, in addition to the other components of the Proposed Project with either the North or the South parcel, would have the same cumulative impacts to ground water resources as the Proposed Project because no change in the amount of water recharged would occur.  

Compared to the Proposed Project, construction of the CAP Entitlements or CWC-Only alternative would have fewer ground water cumulative effects due to the smaller amount of water recharged.

3.7 Surface Water Resources


The Project area for evaluation of impacts to surface water resources is the immediate vicinity of the Preferred Alternative recharge sites and the downstream floodplain.  The Project area lies within the Upper Santa Cruz River watershed of the Gila River Basin.  


3.7.1 Affected Environment 


The Santa Cruz River and its tributaries in the Project area are ephemeral, meaning they flow only in response to storm events (Pope et al. 1998).  The only perennial reaches of the Santa Cruz River near the Project area are effluent-dependent reaches approximately 18 miles upstream and 25 miles downstream of Green Valley (ADWR 2008a).  The ground water level is currently estimated to be approximately 200 feet under the Santa Cruz River, and is declining (Section 3.6.1—Ground Water Resources).  The closest United States Geological Survey (USGS) gage to the Project area is the Santa Cruz River at Continental, Arizona (stream gage number 09482000).  The gage is about 3.5 miles upstream from the Project area.  The drainage area above the gage is 1,682 square miles.  


Based on Federal Emergency Management Area (FEMA) Flood Insurance Rate Maps (FIRM) for the Project area,
 the 100-year floodplain has an approximate width ranging from 3,300 to 5,800 feet, with an elevation of approximately 13 feet above the bottom of the river channel.  Within the Project area, the Santa Cruz River bottom ranges in elevation from 3 to 10 feet below the first terrace deposit on which the proposed recharge facility alternatives would be constructed.  Two similarly constructed recharge basins, Green Valley WWTP and Robson Ranch Quail Creek, are upstream of the Project area within the FEMA 100-year floodplain.


Flooding along the Santa Cruz River near the Project area occurs in response to short periods of heavy precipitation.  Table 12 displays the annual peak discharges for each water year measured at the Santa Cruz River at Continental gage.  

Table 12.  Annual Peak Discharges Measured at the Santa Cruz River at Continental, Arizona.


		Water Year

		Date

		Annual Peak Discharge (ft3/s)

		Gage Height (ft)

		Gage Height Code

		Water Year

		Date

		Annual Peak Discharge (ft3/s)

		Gage Height (ft)

		Gage Height Code



		1940

		08-14-40

		12,100

		8.85

		3

		1977

		07-18-77

		3,290

		7.32

		 



		1941

		08-09-41

		3,670

		5.40

		3

		1978

		10-09-77

		26,500

		16.70

		 



		1942

		07-28-42

		2,700

		4.95

		3

		1979

		12-18-78

		16,000

		10.00

		 



		1943

		08-01-43

		4,000

		5.55

		3

		1980

		08-25-80

		2,360

		6.20

		 



		1944

		08-12-44

		4,440

		5.80

		3

		1981

		09-05-81

		3,350

		7.10

		 



		1945

		08-09-45

		7,820

		7.25

		3

		1982

		08-15-82

		2,160

		5.85

		 



		1946

		09-09-46

		4,120

		5.94

		2,3

		1983

		02-04-83

		4,800

		8.39

		 



		1947

		10-01-46

		5,330

		6.40

		3

		1984

		10-02-83

		45,000

		16.34

		 



		1952

		08-15-52

		1,820

		4.20

		3

		1985

		12-28-84

		11,600

		9.66

		3



		1953

		07-14-53

		4,910

		6.20

		3

		1986

		07-16-86

		840

		5.27

		 



		1954

		08-05-54

		14,600

		10.10

		3

		1987

		08-05-87

		340

		3.60

		 



		1955

		08-19-55

		17,500

		11.34

		3

		1988

		07-28-88

		930

		4.75

		 



		1956

		07-29-56

		3,090

		4.00

		3

		1989

		09-03-89

		1,200

		5.32

		 



		1957

		08-21-57

		1,690

		3.62

		3

		1990

		10-05-89

		1,790

		6.21

		 



		1958

		08-05-58

		5,620

		5.83

		3

		1991

		09-01-91

		1,270

		4.02

		 



		1959

		08-17-59

		3,900

		5.43

		3

		1992

		08-24-92

		4,120

		6.86

		 



		1960

		01-12-60

		3,740

		5.70

		3

		1993

		01-19-93

		32,400

		14.75

		 



		1961

		08-23-61

		4,820

		5.80

		3

		1994

		08-22-94

		707

		4.50

		 



		1962

		01-25-62

		2,480

		4.80

		3

		1995

		01-06-95

		2,350

		6.38

		 



		1963

		08-06-63

		4,220

		5.65

		3

		1996

		09-03-96

		1,520

		5.60

		 



		1964

		09-10-64

		14,000

		10.13

		3

		1997

		09-06-97

		2,140

		6.20

		 



		1965

		09-12-65

		370

		6.15

		3

		1998

		07-22-98

		1,940

		5.88

		 



		1966

		12-23-65

		5,990

		9.34

		6

		1999

		07-23-99

		896

		4.81

		 



		1967

		07-27-67

		3,730

		8.81

		 

		2000

		08-23-00

		2,590

		6.57

		 



		1968

		12-20-67

		18,000

		15.30

		 

		2001

		10-23-00

		5,290

		8.19

		 



		1969

		08-05-69

		1,680

		5.79

		 

		2002

		09-06-02

		600

		5.06

		 



		1970

		07-20-70

		3,720

		7.80

		 

		2003

		07-28-03

		3,580

		7.25

		 



		1971

		08-20-71

		3,270

		7.30

		 

		2004

		09-18-04

		541

		4.18

		 



		1972

		07-14-72

		3,290

		8.72

		 

		2005

		08-02-05

		3,970

		7.49

		 



		1973

		03-14-73

		2,130

		7.20

		 

		2006

		07-25-06

		1,830

		5.92

		 



		1974

		09-03-74

		3,450

		8.10

		 

		2007

		07-19-07

		4,700

		6.79

		 



		1975

		09-01-75

		3,350

		8.15

		 

		2008

		07-13-08

		1,650

		4.34

		 



		1976

		07-12-76

		3,800

		7.90

		 

		 

		 

		 

		 

		 





ft = feet.

ft3/s = cubic feet per second.

Gage height qualification codes:
     2: Gage height not the maximum for the year.
     3: Gage height at different site and (or) datum.
     6: Gage datum changed during this year.


3.7.2 Environmental Consequences


3.7.2.1 No Action Alternative

No adverse impacts on surface water resources would occur under the No Action Alternative because existing conditions would continue for the foreseeable future.  


3.7.2.2 Preferred Alternative


The Preferred Alternative involves activities within the FEMA 100-year floodplain and would result in impacts on flood flows and the floodplain.  The activities to be conducted in the floodplain include construction of a portion of the CAP water delivery pipeline, a booster station, temporary and permanent access roads, temporary staging areas, and a recharge facility with equipment storage area.  


Flood impacts resulting from construction of underground piping, temporary and permanent access roads, and a storage area would cause a negligible increase in flood elevation.  Both the access roads and storage area would be constructed on bare ground.  These activities would result in a negligible reduction in the natural floodplain recharge capability due to vehicle compaction of surface soils and installation of impermeable pipes below the ground surface.  


As permanent structures in the floodplain, a booster station and a recharge facility could directly increase local flood elevations by reducing the natural floodplain recharge capacity, floodplain storage capacity, and displacement of floodwaters around the structures.  Flood flow impacts from the Preferred Alternative could include increased channelization and the localized increase in floodwater velocities due to narrowing of the cross-sectional area.  


Based on a comparison of the FEMA 100-year flood water elevation to the Proposed Project or its alternatives, the surface elevation of the 100-year flood is about the same as the perimeter wall elevation around the proposed recharge facility.  For flood events that overflow the Santa Cruz River channel, the floodplain recharge capacity reduction and floodwater displacement would be proportional to the footprint of the structures.  The booster station would cover an area of about 1.1 acres to a height of 8 feet.  The recharge facility would cover an area of about 15.6 acres to a height of 5 feet.  


If a flood event occurs that is large enough to either inundate the recharge facility or erode a perimeter wall, the net reduction in material (approximately 18,000 cubic yards) removed from the floodplain as a result of the recharge basin construction would offset the initial flood elevation rise and would likely result in a localized lowering of the 100-year floodplain elevation.  


For flood events that overflow the Santa Cruz River channel but do not inundate the recharge basins, the resulting flood elevation rise would be localized and minor based on the relatively small area of the recharge basin footprint.  Agricultural and residential properties in the immediate vicinity of the Project area are currently within the FEMA 100-year flood zone.  As a result, no significant impacts to neighboring properties due to a negligible increase in flood elevation are anticipated.  Any increase in floodwater velocity would be a localized effect resulting in increased channel scouring, increased size of material conveyed during the flood event for a short distance, and increased downstream deposition of the eroded material.  Because no developed properties are within the Santa Cruz River channel immediately downgradient of the Preferred Alternative recharge site, no significant impacts from increased flood flow velocities to neighboring properties are anticipated.


The Preferred Alternative does not involve direct recharge to the Santa Cruz River.  As a result, there would be no impact on the quantity or quality of surface water resources because the Proposed Project or its alternatives would not cause ground water levels to rise sufficiently to affect surface water flow.  Additionally, the Proposed Project or its alternatives would not cause a significant decrease in flood channel infiltration because the recharge basins would not be in the stream channel and the basins would cover a relatively small area (15.6 acres) relative to the total surface area of the Santa Cruz River and its floodplain.  As discussed in Section 3.6.2—Ground Water Resources—Environmental Consequences, the minimum depth to ground water resulting from the proposed recharge would be 124.5 feet, which would occur directly beneath the recharge site.  


3.7.2.3 North Parcel Recharge Site Alternative

Because the impacted area for the North Parcel is the same as the Preferred Alternative site, all impacts described in Section 3.7.2.2 above are applicable to the North Parcel.  The width of the FEMA 100-year floodplain at the North Parcel is nearly identical to that at the Preferred Alternative (South Parcel).  


3.7.2.4 CAP Terminus Alternative


The CAP terminus is within the FEMA 100-year floodplain.  Construction of the additional underground vault associated with this alternative is likely to have a negligible impact on flood elevation due to the negligible reduction in floodplain infiltration.  The underground vault would not alter flood flow.  As a result, the impacts associated with this alternative are the same as the Proposed Alternative.


3.7.2.5 CAP Entitlements Alternative

The surface water effects for the CAP Entitlements Alternative would be reduced compared to the impacts of the Preferred Alternative because the new recharge facilities would be about 30 percent smaller. 


3.7.2.6 CWC-Only Alternative

The impacts to surface water from the CWC-Only Alternative would be less than the impacts of the Preferred Alternative because the recharge facility would be reduced by approximately 55 percent. 


3.7.3 Cumulative Effects


Assuming future development within the Project area will be limited to the available area outside of the FEMA 100-year floodplain, none of the reasonably foreseeable actions in the Project area are likely to have an effect on flooding in the area; therefore, the cumulative effects are the same with the Proposed Project and the action alternatives.  


A reasonably foreseeable action near the proposed recharge alternatives is the continued gravel mining at the Staker Parson Gravel Pit.  The gravel pit is within the FEMA 100-year floodplain.  In the event of a 100-year flood, continued removal of material over time from the pit will help mitigate local flood elevation rises due to the action alternatives.


3.8 Socioeconomic Resources


The analysis of social and economic conditions addresses the relationships between the Proposed Project and the communities it may affect.  The Project area for evaluation of socioeconomic impacts is Pima County because the Proposed Project use would occur in the south-central portion of the county.  Direct and indirect socioeconomic effects of construction would occur primarily in Green Valley, Sahuarita, and nearby communities.  Some direct and indirect socioeconomic impacts are likely to occur in the Tucson metropolitan area as the result of construction activities.  The CWC service area and nearby water users relying on the same portion of the ground water aquifer would experience some socioeconomic effects associated with water recharge and pumping.

3.8.1 Affected Environment


3.8.1.1 Data Sources


Information from federal, state, and local sources was used to characterize the overall baseline and future economic and demographic conditions in the Project area.  Data were collected for population, employment, household and per capita incomes, wage rates, and other economic and demographic variables.  Specific sources of data include:


· Regional, county, municipal, and water company reports and information;

· Arizona Department of Commerce; and

· U.S. Department of Commerce, Census Bureau. 


Most data sources have not been updated since 2007, so they do not reflect the economic downturn experienced in 2008 and 2009.  


3.8.1.2 Population


The population of Pima County has grown rapidly over the past 10 years and is projected to grow steadily over the next 40 years at a declining rate (Table 13).


Table 13.  Pima County Historical, Current, and Projected Population and Percent of Change.


		Year

		Total Population

		Change

		Percent Change



		1990

		666,880

		--

		--



		2000

		846,746

		179,860

		27%



		2010

		1,070,723

		223,977

		26%



		2020

		1,271,921

		201,198

		16%



		2030

		1,442,420

		170,499

		13%



		2040

		1,585,983

		143,563

		10%



		2050

		1,709,026

		123,043

		8%





Source: ADOC 2007.

The Town of Sahuarita has experienced exponential population growth in the past 20 years.  However, the growth rate is expected to significantly taper off after 2020.  Table 14 shows Sahuarita’s population growth, which has been much more rapid than Pima County’s as a whole (compare Table 13 with Table 14).  


Table 14.  Town of Sahuarita Historical, Current, and Projected Population and Percent of Change.


		Year

		Total Population

		Change

		Percent Change



		1990

		1,622

		--

		--



		2000

		3,242

		1,620

		100%



		2010

		37,965

		34,723

		1,071%



		2020

		71,479

		33,514

		88%



		2030

		84,714

		13,235

		19%



		2040

		92,230

		7,516

		9%



		2050

		101,274

		9,044

		10%





Sources: Sahuarita 2008a; Tucson 2006; ADOC 2007.


Green Valley’s population has risen steadily in the last 10 years, but at a slower rate than that of Sahuarita (Chamber 2008).  Population projections for Green Valley are not available for comparison to Sahuarita and Pima County.  However, CWC anticipates the population of its service area to more than double from its current level of 22,000 to about 43,000 by 2020 (Stantec 2006).  


3.8.1.3 Employment and Income Patterns


Primary components of the Pima County economy are government, business, industry, and technology.  Government (federal, state, and local) is a major employer providing opportunities in management, public administration, and education.  Major business enterprises include Raytheon in manufacturing, Wal-Mart Stores in retail trade, and Freeport-McMoRan in mining.  Construction is a major component of the Pima County economy, a reflection of Pima County’s growth.  In 2006, the value of permitted construction decreased to slightly under $2 billion from a recent (2005) high of more than $2.5 billion.  Construction and extraction jobs in 2006 accounted for 6.7 percent of the total working population, which is fourth in the list of employees by occupation for Pima County (2007b).


The Pima County civilian labor force is estimated to be approximately 457,000 (ADOC 2007).  Based on the 2000 census, unemployment in the County was slightly lower than for the State of Arizona.  Table 15 shows that 1999 median household and per capita incomes in the County were slightly lower than similar levels in Arizona.  Similarly, the percentage of families living below the poverty level in Pima County was slightly higher than the State of Arizona.


Table 15.  Economic Attributes for Pima County.


		Attribute

		Pima County

		Arizona



		Population

		843,746

		5,130,632



		Employment, civilian (2007)

		457,101

		3,029,090



		Unemployment rate (2007)

		3.7%

		3.8%



		Median household income (2004)

		$38,687

		$43,696



		Per capita income (1999)

		$19,785

		$20,275



		Families below poverty level (2004)

		15.6%

		14.6%





Sources: Census 2000; ADOC 2007, 2008.


The average entry-level wage earned by employees in Pima County was $7.56 per hour in 2007.  This falls in the 10th percentile for the United States.  The average wage for experienced employees was $21.93 per hour, which is in the 75th percentile for the United States (ADOC 2008).


Because Sahuarita is only 15 miles from Tucson, more than half of its employed residents commute to the city to work.  The main source of employment in Sahuarita is education and health services.  The unemployment rate for the town in 2000 was 2.9 percent, well below Pima County and state averages (Census 2000).


Green Valley is primarily a retirement community with more than 70 percent of its residents aged 65 or older (Census 2000).  Only 14.2 percent of Green Valley residents aged 16 or older are employed (ADOC 2008).


3.8.2 Environmental Consequences


The socioeconomic impacts from the No Action and Preferred alternatives related to construction and operation of the Proposed Project are discussed in this section.  The impact area for socioeconomic resources extends to the Tucson metropolitan area due to the likelihood that the employment base for construction workers needed for the Proposed Project would come from the Tucson area.

3.8.2.1 No Action Alternative

No substantial adverse impacts on socioeconomic resources in the impact area is anticipated under the No Action Alternative because existing conditions would continue for the foreseeable future.  It is assumed that any additional water treatment costs due to contamination of wells would be paid by the parties responsible for the contamination. 


3.8.2.2 Preferred Alternative


The estimated construction costs of the Proposed Project is $19.7 million.  The components of the total costs are: 


· Materials, Equipment, and Other Costs = $15.6 million

· Labor = $4.1 million



Pipeline construction would require approximately 33 workers for 6.5 months.  Concrete, horizontal boring, and mechanical-electrical crews would employ approximately 27 workers.  Earth moving for construction of the recharge basin would require an additional five workers.  It is estimated that a maximum of about 65 construction workers would be required to complete the Proposed Project in a 6.5-month period.


Minor short-term benefits to socioeconomic resources would occur with implementation of the Preferred Alternative from construction expenditures of $19.7 million, which would be approximately 0.01 percent of the annual Pima County total construction expenditures in 2006.  Similarly, the employment of up to 65 workers during peak construction would provide a short-term minor benefit in jobs.  Indirectly, there would be a short-term minor economic benefit for local businesses due to construction workers’ expenditures on lodging and food, although most of the work force would likely commute from their homes in the Tucson area.  Given the relatively small scale and short term of construction activity, there would not be a discernable impact on services or government tax receipts.  Economic benefits to the impact area through employment and expenditures related to ongoing operation and maintenance requirements of the pipeline and recharge facility would be negligible.  The Preferred Alternative is not anticipated to have any long-term adverse impacts on socioeconomic resources in the impact area.  CWC and its customers would benefit by securing a reliable source of water, in the event additional water supply wells become contaminated by the sulfate plume.  Landowners and water users within the impact area also would benefit from reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels. 

3.8.2.3 North Parcel Recharge Site Alternative

Socioeconomic impacts from the North Parcel would be about the same as the Preferred Alternative.  Total construction costs would be about $19.2 million, or about 2.5 percent less than the Preferred Alternative. 

3.8.2.4 CAP Terminus Alternative


Estimated costs of the CAP Terminus Alternative would be about $5.1 million higher than either the Preferred Alternative or the North Parcel, an increase of approximately 26 percent.  Approximately the same maximum number of workers would be required, with the pipeline crews working another 1.5 months.  The minor beneficial socioeconomic impacts to the regional economy under the CAP Terminus Alternative would be slightly greater than the Preferred Alternative.  However, most of the increase in construction costs would be for pipe and equipment, which would likely be purchased from outside the region.  Like the Preferred Alternative, landowners and water users within the impact area would benefit from reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels. 


3.8.2.5 CAP Entitlements Alternative

The estimated cost of the CAP Entitlements Alternative would be less than the Preferred Alternative because of the smaller size of the facilities.  Thus, the minor beneficial socioeconomic impacts to the regional economy of the CAP Entitlements Alternative would be smaller.  Like the Preferred Alternative, there also would be benefits to landowners and water users within the Project impact area due to reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels, although these benefits would be smaller. 


3.8.2.6 CWC-Only Alternative

The estimated cost of the CAP Entitlements Alternative would be less than the Preferred Alternative because of the smaller pipe size and smaller recharge facility, and the maximum number of employees would be reduced.  As a result, the minor beneficial socioeconomic impacts to the regional economy of the CWC-Only Alternative would be smaller than those of the Preferred Alternative.  Compared to the Preferred Alternative, the CWC-Only Alternative would result in fewer benefits to landowners and water users within the Project impact area due to reduced ground water overdraft, reduced ground surface subsidence, and reduced costs for deepening wells or pumping from deeper water levels.


3.8.3 Cumulative Effects


As described in Section 3.1—Background for Cumulative Effects, a number of road and housing projects are expected to be constructed within the impact area.  The Preferred Alternative and other action alternatives, when added to the past, present, and reasonably foreseeable future construction activity in the Project area, would provide short-term minor socioeconomic benefits from construction expenditures.  Long-term beneficial cumulative impacts from the Project would occur as the result of recharge, which would reduce ground water overdraft, ground surface subsidence, and costs for deepening wells or pumping from deeper water levels.  

3.9 Resources Considered But Not Affected


3.9.1 Recreation


Construction, operation, and maintenance of the Proposed Project would primarily occur within existing previously disturbed ROWs and on private land.  Thus, existing recreation resources would not be affected.  The minor potential adverse impacts on future recreation trails are discussed in Section 3.3.2—Land Use—Environmental Consequences.   


3.9.2 Climate Change 


As discussed in Section 3.2.2—Air Quality—Environmental Consequences, the action alternatives would result in minor amounts of emissions over a period of up to seven months.  Thus, potential adverse impacts on climate change are likely to be negligible and were not considered further. 

4.0 Environmental Laws and Directives Considered


Following is a summary of selected federal laws, regulations, and Executive Orders considered in preparation of this revised DEA.  


National Environmental Policy Act of 1969, as amended (P.L. 91-190) 


This law requires federal agencies to evaluate the potential environmental consequences of major federal actions.  NEPA also requires full public disclosure about the proposed action, accompanying alternatives, impacts, and mitigation.


Public scoping was initiated on August 11, 2008.  Twenty-eight written comments were received.  In addition, a public scoping meeting was held on August 26, 2008, which was attended by approximately 70 people.  This revised DEA was prepared in accordance with NEPA requirements.  The initial DEA was issued on March 9, 2009 for a 46-day public review and comment period.  Reclamation received 16 comment letters on the adequacy of the DEA.  A public hearing was held in Green Valley, Arizona on March 26, 2009 to obtain verbal comments on the adequacy of the DEA.  

This revised DEA is being circulated for a 30-day public review and comment period.  

Fish and Wildlife Coordination Act (FWCA) (P.L. 85-624) 


The FWCA provides a procedural framework for the consideration of fish and wildlife conservation measures in federal water resource development projects.  Coordination with the FWS and state wildlife management agencies is required on all federal water development projects.  The effects of the CAP were originally addressed in an amended FWCA report prepared by the FWS in 1989.  The Proposed Project does not constitute a federal water resource project that impounds, diverts, or otherwise modifies a stream or other natural body of water.  No further coordination pursuant to the FWCA is required. 

Endangered Species Act of 1973 (P.L. 93-205) 


The ESA provides protection for plants and animals that are currently in danger of extinction (endangered) and those that may become extinct in the foreseeable future (threatened).  Section 7 of this law requires federal agencies to ensure that all federally associated activities do not have adverse impacts on the continued existence of threatened or endangered species or designated areas (critical habitat) that are important in conserving those species.


Reclamation submitted a BA (prepared by Stantec) on November 25, 2008, which concluded that the Proposed Project may affect, but is not likely to adversely affect, the LLNB.  We also concluded that the Proposed Project may affect, and is likely to adversely affect, the PPC.  Reclamation requested the initiation of formal consultation pursuant to Section 7(b) of the ESA.  A December 24, 2008 letter from FWS indicated that additional information was required prior to initiating formal consultation.  An informal consultation meeting was held on January 12, 2009, with representatives from Reclamation, CWC, and FWS, to provide the requested Project information.


Reclamation provided supplemental information to the FWS concerning Project changes on February 10, 2010, based on a January 11, 2010 site visit and informal consultation (site visit and discussion) with FWS on January 25, 2010 (see Section 3.4.2—Biological Resources—Environmental Consequences).  The final EA will include FWS’s response, as well as any additional requirements identified by FWS. 


Wild and Scenic Rivers Act of 1968 (P.L. 90-542) 


This law designated the initial components of the National Wild and Scenic River System, and established procedures for including other rivers or reaches of rivers that possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar values, and preserving them in a free-flowing condition.  No recommended or designated wild and scenic rivers are within or near the Project area. 

Clean Water Act (P.L. 92-500, as amended) (CWA) 


This law establishes the basic structure for regulating discharges of pollutants into the nation’s rivers, lakes, estuaries, and coastal waters.  Under Section 404 of the CWA, the Corps regulates the discharge of dredged and/or fill material into waters of the U.S. including wetlands.  At the present time, it does not appear that waters of the U.S. would be impacted by the Proposed Project.  If waters of the U.S might be affected by construction of the proposed CWC water delivery system, a delineation of waters of the U.S. and application(s) for 404 permit(s) would be submitted to the Corps.  Authorization under Section 402 of the CWA, the National Pollutant Discharge Elimination System (NPDES), has been delegated to ADEQ.  An Arizona Pollutant Discharge Elimination System (AZPDES) general permit for construction activities, and other required discharge permits, would be obtained from ADEQ by CWC prior to construction.  If required, a CWA Section 401 certification would be obtained by CWC.

National Historic Preservation Act (P.L. 89-665) (NHPA)


This law provides for the protection of historic and prehistoric sites that are eligible for listing on the NRHP.  The NHPA requires federal agencies to identify potential impacts to cultural resources, and conduct mitigation to protect or record resources as determined appropriate in consultation with the SHPO or Tribal Historic Preservation Office prior to initiating a federal project.  


Cultural resource investigations of the Project area were performed by Stantec and its subcontractors.  Section 3.5 describes the cultural resources in the Project area and mitigation of possible impacts.  Reclamation has consulted with the SHPO and received concurrence on a finding of no adverse effect for the Proposed Project as a whole.  Several Native American Tribes also were consulted as part of Section 106 compliance including the Hopi Tribe, Tohono O’odham Nation, and Pascua Yaqui Tribe. 


Farmland Protection Policy Act (P.L. 97-98)


This law requires identification of proposed actions that would adversely affect any lands classified as prime and unique farmlands to minimize the unnecessary and irreversible conversion of farmland to nonagricultural uses.  The U.S. Department of Agriculture’s Natural Resources and Conservation Service administers this law.  The proposed pipeline transects an area of prime irrigated farmland, but would be constructed in an existing ROW that has already been permanently taken out of farming.  Thus, the Proposed Project would not impact any prime or unique farmlands.  


Executive Order 11988 (Floodplain Management) 


This Presidential directive encourages federal agencies to avoid, where practicable alternatives exist, the short- and long-term adverse impacts associated with floodplain development.  Federal agencies are required to reduce the risk of flood loss; minimize the impacts of floods on human safety, health, and welfare; and restore and preserve the natural and beneficial values served by floodplains in carrying out agency responsibility.  The Proposed Project would have negligible impacts on floodplain development and management (see Section 3.7.2.2—Surface Water Resources—Environmental Consequences). 


Executive Order 12898 (Environmental Justice) 


Executive Order 12898 requires federal agencies to identify and address, as appropriate, disproportionately high and adverse human health or environmental effects of federal actions on minority populations and low-income populations.  Low-income populations include communities or individuals living in close geographic proximity to one another, identified by U.S. Census Bureau statistical thresholds for poverty.  Minority populations are identified where the percentage of minorities in the affected area exceeds 50 percent, or where the minority population percentage of the affected area is meaningfully greater than the minority population percentage of a much broader area.  Neither of these conditions exist within the impact area or Pima County as a whole.  No disproportionately high or adverse human health or environmental effects on minority populations and low-income populations would result from the Proposed Project.  


Executive Order 11990 (Wetlands) 


Executive Order 11990 requires federal agencies, in carrying out their land management responsibilities, to take action that would minimize the destruction, loss, or degradation of wetlands; and take action to preserve and enhance the natural and beneficial values of wetlands.  No wetlands would be affected by the Proposed Project.  


Department of the Interior, Secretarial Order, Indian Trust Assets (ITAs) 


ITAs are legal interests in assets held in trust by the U.S. Government for Indian tribes or individual Indians.  These assets can be real property or intangible rights, including lands, minerals, water rights, hunting rights, money, and other natural resources.  The trust responsibility requires that all federal agencies take actions reasonably necessary to protect ITAs.  The primary ITAs in the area involve the San Xavier District of the Tohono O’Odham Nation (Figure 1).  The starting point for the proposed pipeline is near the southeast corner of the San Xavier District boundary.  The Proposed Project would be constructed within existing road ROWs.  Construction impacts would be temporary and would not likely affect ITAs.  The proposed recharge site is approximately 5.4 miles southeast of the San Xavier District and would not likely have an effect on reservation ground water resources (see Section 3.6.2—Environmental Consequences).  No ITAs are currently known to exist within the Project area or that could be affected by implementation of the Proposed Project.  Consultation with appropriate tribes and the Bureau of Indian Affairs would be undertaken if it is determined that ITAs could be affected by the Proposed Project. 
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SCOPING SUMMARY REPORT – January 2009


Community Water Company of Green Valley Environmental Assessment


This report has been prepared to provide a summary of the scoping process conducted for Community Water Company of Green Valley’s (CWC) plans for taking and using its Central Arizona Project (CAP) entitlement to Colorado River water.  An environmental assessment (EA) will be prepared to describe the anticipated impacts resulting from CWC’s plans to construct and operate a water delivery system that would transport CWC’s CAP entitlement of 2,858 acre-feet per year (AFY) through a buried pipeline to a 20-acre recharge facility located east of CWC’s current water service area.  


The report provides a summary of the following:  


· efforts made to notify interested agencies, organizations, and individuals about the proposed project; 


· the major points made in public comments received during the scoping process, both written in response to ’Reclamation’s request for scoping comments, and verbally at a public scoping meeting held August 26, 2008, in Green Valley, Arizona; and


· the relevant issues and concerns identified during scoping that will be addressed in the EA.


The report also briefly addresses comments that were considered to be beyond the scope of, or not applicable to, this proposed action.


BACKGROUND


On May 17, 1985, CWC entered into a CAP water service subcontract for 1,100 AFY of CAP water with the Central Arizona Water Conservation District (CAWCD), which operates the CAP, and Reclamation.  This CAP water service subcontract was later amended in 1997 when New Pueblo Water Company transferred 237 AFY of CAP entitlement to CWC.  CWC also was allocated an additional 1,521 AFY of CAP entitlement as a result of the 2005 Arizona Water Settlements Act, making CWC’s total CAP entitlement equal to 2,858 AFY.  


Prior to entering into the 1985 water service subcontract, Reclamation received and conditionally approved CWC’s conceptual plans for taking and using its CAP entitlement.  Reclamation indicated that once CWC finalized its plans, the plans would need to be submitted for review and final environmental clearances prior to commencement of construction.  


In April 2007 [sic, 2008], CWC provided Reclamation with final plans for taking and using its CAP water entitlement.  The prior conceptual plan indicated CWC would treat and directly use its CAP water.  The final plan indicates CAP water would be recharged and CWC would continue to pump and deliver groundwater to its customers.  Specifically, CWC plans to enter into an agreement with Rosemont Copper Company (Rosemont) through which CWC would construct and operate a raw water delivery pipeline and underground storage facility (USF) to deliver and store CAP water in the Green Valley area, that would be paid for by Rosemont.  Under the preferred alternative, the pipeline would be sized to provide additional flow capacity, should other water users in the Upper Santa Cruz sub-basin make arrangements with CWC to utilize the system for delivery of CAP water.


Because the final plan includes construction and operation of the USF, the amount of time that has gone by since Reclamation’s original review, and changes in the environmental conditions within the project area, Reclamation concluded an EA is needed to comply with the National Environmental Policy Act (NEPA).  Based upon the EA, Reclamation will determine whether a Finding of No Significant Impact is appropriate, or an environmental impact statement (EIS) must be prepared prior to delivering CAP water to CWC.  


Rosemont intends to develop a mine in the Santa Rita Mountains, located approximately 10 to 12 miles southeast of the proposed USF in Green Valley.  Because a portion of the mine is located on the Coronado National Forest (CNF), the CNF must approve Rosemont’s proposed Mine Plan of Operation (MPO).  CNF issued a Notice of Intent to prepare an EIS on March 13, 2008 (Federal Register: 73 [13527]), and is in the process of evaluating the scoping comments received during the scoping period.  According to Rosemont’s proposed MPO, the total life-of-mine water usage is estimated to be 100,000 acre-feet.  The mine extraction well is located within the Upper Santa Cruz sub-basin.  Rosemont has made a commitment to the Green Valley community to replenish 105 percent of its mine water usage within the Santa Cruz basin using available CAP water.  There are 11 existing underground storage facilities located within the Santa Cruz basin.  Rosemont has been recharging excess CAP water at three of these facilities since 2007.  This commitment would result in a replenishment volume of as much as 7,000 acre-feet per year within the Santa Cruz basin.  Rosemont’s proposed MPO indicates its preference to recharge available CAP water close to its production wells to lessen impacts of its groundwater withdrawals on local water users.


CWC and Rosemont signed a Letter of Intent in July 2007, indicating their intention to enter into an agreement under which Rosemont would fund the construction of the CWC water delivery system, and Rosemont would have first priority of using CWC’s CAP water and the recharge facility’s capacity for 15 years upon completion of the system unless CWC needs to utilize the system to deliver water to its customers.  Although use of CWC’s USF could assist Rosemont in meeting its commitment to recharge CAP water close to its production wells, the Letter of Intent does not indicate the agreement is contingent upon the approval of the MPO by CNF.  In a subsequent memorandum from Rosemont to CWC dated January 20, 2009, Rosemont reiterated its intent that construction of the CWC water delivery pipeline proceed on a schedule that is independent of, and not contingent upon, CNF’s approval of the proposed MPO pursuant to NEPA.  


CWC carried out an extensive public involvement program to notify its members and customers about the plans for taking and using its CAP entitlement.  CWC publicly announced its plan for the proposed project in a press release on July 19, 2007, and held a public meeting on July 25, 2007, to describe the project in more detail. The August 2007 newsletter distributed to all CWC members and customers described the various issues and recharge alternatives being considered.  CWC held a series of meetings with its members and customers to describe and discuss the proposed project on August 24, September 11, and October 30, 2007.  The Arizona Corporation Commission (ACC) invited public comment on the proposed pipeline at a Green Valley Town Hall Meeting on December 5, 2007.  Comments, frequently asked questions and CWC’s responses and replies have been posted and updated since August 2007 on the CWC website at http://www.communitywater.com/ .  


PUBLIC SCOPING


“Scoping” is an integral part of the NEPA process.  It provides “an early and open process for determining the scope of issues to be addressed and for identifying the significant issues related to a proposed action.” (40 CFR § 1501.7).


The objectives of scoping for this Federal action include the following: 


· Determine the range of alternatives to be evaluated; 


· Identify environmental review and consultation requirements; 


· Identify relevant issues related to CWC’s plans for taking and using its CAP entitlement that should be addressed in the EA; 


· Define the environmental analysis process and technical studies necessary to adequately address the impacts of the project; 


· Indicate any public EAs or other EISs which are being or will be prepared that are related to but are not part of the scope of the NEPA document under consideration; 


· Identify the interested and affected public; and 


· Provide information to the public regarding the proposed project. 


Reclamation sent out a scoping memorandum on August 11, 2008, to about 70 interested agencies, organizations, and individuals requesting input regarding issues or concerns that should be addressed in the EA.  Reclamation also issued a press release and posted the scoping memorandum on its website on August 11, 2008.  A public scoping meeting was held on August 26, 2008, in Green Valley, Arizona, which was attended by approximately 70 persons.  Following an open house with informational displays on the proposed project and a presentation by Reclamation on the NEPA process, public comments were invited.  Nine persons provided oral comments, which were transcribed by a court reporter.  The comment period was open through September 12, 2008; 28 comment letters were received.  


ISSUES RAISED THROUGH SCOPING AND RECLAMATION’S RESPONSES


A complete set of written comments that have been received and transcript of oral comments presented at the August 26th meeting are available for review at Reclamation’s Phoenix Area Office and Tucson Field Office.  Reclamation has reviewed and considered all the comments that have been received.  The comments fell into four major categories:  the NEPA process; action alternatives; statutory and/or regulatory conflicts; and impacts/issues/concerns.  These comments are briefly described below, along with how they have been addressed by Reclamation.  


I.
The NEPA process



A.
The NEPA process is premature and should not be initiated at this time.  Several people commented there was insufficient information to prepare an EA, or that the lack of a commitment of funding or contractual document made the preparation of an EA premature.  Others felt that Reclamation should wait until Pima County completed updating a previous study to determine the best areas to develop recharge facilities within the Upper Santa Cruz sub-basin, in order to include an alternative recharge basin location that would result in the best environmental benefits for the region.




Reclamation’s response.  The Federal action for which the EA is being prepared is to enable CWC to take and use its CAP entitlement.  CWC has provided sufficiently detailed design plans to initiate the NEPA process.  Reclamation believes a contractual document is not required to initiate the NEPA process.   CWC’s consultant has conducted investigations to determine the most appropriate location for an underground storage facility to meet CWC’s need.  The EA will summarize the investigations that were undertaken and their results.



B.
An EIS is required.  The majority of the comments received indicated an EIS should be prepared for any or all of the following reasons:  the impacts from the project itself would be significant; the project is connected to the Rosemont mine project and as a connected project the impacts would be significant; and/or this project, together with the Rosemont mine, would result in significant cumulative impacts.




Reclamation’s response.  Section 1508.9(a)(1) of the NEPA regulations states an environmental assessment serves to:  “Briefly provide sufficient evidence and analysis for determining whether to prepare an environmental impact statement or a finding of no significant impact.”  We initiated preparation of the environmental assessment to determine whether a Finding of No Significant Impact is appropriate or an EIS should be prepared. 




As stated in Section 1508.25(a)(1) of the NEPA regulations, actions are connected and should be discussed in the same NEPA document if the actions meet any of the following:




(i)
Automatically trigger other actions which may require environmental impact statements.




(ii)
Cannot or will not proceed unless other actions are taken previously or simultaneously.




(iii)
Are interdependent parts of a larger action and depend on the larger action for their justification.




40 CFR §1508.25(a)(1)




Reclamation recognizes construction of the CWC CAP water delivery system is proposed to be funded by Rosemont and that CWC plans to give Rosemont priority for use of CWC’s CAP water for the first 15 years of the system’s operation unless it is needed by CWC.  Nevertheless, Reclamation must determine whether or not the proposed action and Rosemont mine are “connected” as defined in the NEPA regulations, by applying the three criteria above.  




(i)

Approval of the CWC water delivery system does not automatically trigger the Rosemont mine operation.  CWC has, since 1985, pursued opportunities to develop a means for taking and using its CAP entitlement.  Presently, use of CWC’s proposed water delivery system is not identified in Rosemont’s proposed MPO under consideration by CNF.  Reclamation’s approval of the CWC water delivery system is not contingent upon CNF’s approval of Rosemont’s MPO, nor the operation of the mine itself.   




(ii)

As indicated in a memorandum to CWC from Rosemont dated January 20, 2009 (Attachment D of the Draft EA), Rosemont has made a commitment to pay for construction of the CWC water delivery system regardless of the outcome of CNF’s EIS on Rosemont’s proposed MPO.  Rosemont’s MPO does not include the CWC water delivery system and therefore currently CWC’s water delivery system is not considered to be a prerequisite for the mine’s operation.




(iii)

The CWC water delivery system has separate utility from the Rosemont mine.  Based upon Rosemont’s commitment to fund the construction of the water delivery system regardless of the subsequent outcome of the CNF EIS process, the proposed project does not depend upon the mine to justify its construction and operation.  Neither does Rosemont depend upon the construction of the pipeline to proceed with its mine proposal.  It can meet its commitment to replenish water within the Santa Cruz basin using other sources of CAP water and other groundwater storage facilities, as has been occurring since 2007.  Therefore, Reclamation believes these two actions are not interdependent parts of a larger action, nor do they depend on the larger action for their justification.  






Although Reclamation has determined the proposed project and the Rosemont mine proposal are not connected actions, the potential effect of future mine-related pumping was an issue that was raised in many of the comments received.  To be responsive to this concern, Reclamation has requested that modeling conducted to evaluate the proposed project’s impact on ground water include both a scenario in which there is no mine-related pumping in the future, and one in which there is mine-related pumping in the future.  The results will be included in the EA’s discussion of ground water impacts, and potential cumulative impacts where appropriate. 



C.
The scoping process was inadequate.  Several individuals complained about the lack of advance notice about the public scoping meeting.  One individual complained about the time of day and time of year of the meeting, and felt more than one scoping meeting should be held.




Reclamation response.  As noted above, Reclamation sent out about 70 scoping notices, and notified the local news media about both the scoping period and the scheduled public meeting.  The comment period was open for over 30 days.  Reclamation believes the public was given sufficient opportunity to provide scoping comments during this process.  Although we believe it is not reasonable to delay initiation of the NEPA process until winter residents return to the area, we would be happy to send notices to part-time residents regarding the project if their out-of-town addresses are provided to us.  In addition, we will attempt to schedule the time of our next meeting to reduce conflicts with other community activities.


II.
Action Alternatives.  



A.
The EA needs to consider more than just “do it” or “don’t do it.”  Several action alternatives were suggested, including identifying alternate funding for the proposed action, considering alternate pipeline and/or recharge basin locations, and considering an alternative that addresses the entire region’s existing and future water needs.  




Reclamation’s response.  As indicated in the Council of Environmental Quality’s memorandum, “Scoping Guidance” dated April 30, 1981, one of the purposes of scoping is to “…define the issues and alternatives that will be examined in detail....”  Based upon the comments received, Reclamation and the project proponent have agreed the following will also be described and evaluated in the EA, to consider a reasonable range of action alternatives along with the preferred alternative:  


18. An alternative that is identical to the preferred alternative except that the delivery pipeline is sized to accommodate the CAP entitlements of CWC and the other CAP water service subcontractor, Green Valley Domestic Water Improvement District (about 5,000 AFY).  


19. An alternative that has a recharge facility and delivery pipeline similar to that of the preferred alternative except that the pipeline and recharge basins are sized to only accommodate CWC’s CAP entitlement of 2,858 AFY. 


The EA will also briefly discuss alternatives that were investigated but eliminated from further consideration, including other pipeline alignments and recharge facility locations.  No proposals using alternate funding have been considered as Rosemont is the only entity that has offered to contribute to the funding of a CAP water delivery system.  Reclamation initially intended to include an action alternative in its scoping notice which would utilize the existing Farmers Investment Company (FICO) groundwater savings facility as an alternate recharge site; however, due to the objections of FICO’s president, that alternative was omitted from the scoping notice.  The day before the public meeting, FICO announced its intention, with American Nevada Corporation (ANC), to construct a CAP water deliver system of its own, that would initially deliver water to the FICO groundwater savings facility.  Reclamation requested information from FICO regarding its proposed FICO/ANC water delivery system, and will review it to determine whether or not this proposal also should be included as a reasonable alternative in the EA.




The purpose of the proposed project is to deliver CWC’s CAP entitlement to the vicinity of the CWC service area.  The delivery of CWC’s CAP water would help offset the overdraft of the ground water aquifer in the Green Valley area by providing a renewable supply of water.  The recharge of the water in the vicinity of the CWC service area would help maintain the aquifer levels near the point of use.  Delivery of CAP water to the CWC service area also is needed to provide an alternative water source in the event that additional CWC wells are contaminated with sulfate.  The concentrated withdrawal of water has created subsidence of the ground surface in the areas of the heaviest pumping.  Delivering CAP water to the Green Valley area for recharge in the vicinity of the pumping would help offset the decline of the water table and reduce the potential for ground subsidence.  While the proposed action and one of the action alternatives to be considered in the EA would provide an opportunity to deliver CAP water to others in the region, Reclamation is not required by NEPA to insist that the project proponent consider alternatives that satisfy regional needs that are beyond its own purpose and need. 



B.
Alternatives that directly address the mine’s water needs and/or uses need to be included in the EA.  Comments were received indicating Reclamation should include an action alternative that reflects a range of water use scenarios for Rosemont mine, and one that would deliver water directly to the mine.  Several comments also questioned Rosemont’s estimated mine water usage, stating it was too low and based upon questionable assumptions.




Reclamation’s response.  An alternative which directly delivers water to the mine, or alternatives that would reflect a range of water use scenarios by the mine, are outside the scope of Reclamation’s EA, and would not meet the purpose and need for the proposed project.  Alternative sources of water for the proposed mine, and questions regarding the estimated mine water usage would be appropriately addressed in the CNF EIS on the MPO.  




Reclamation’s evaluation, regarding amounts of water needed for mine use over the life of the project, is based upon Rosemont’s published MPO.  Use of any other estimate is beyond the scope of the analysis in this EA.  


III.
Statutory and/or regulatory conflicts.  Use of CWC’s CAP entitlement by Rosemont for a number of years would violate the terms of the CAP water service subcontract (Subcontract) and/or would require approval by CAWCD and Reclamation.  



Reclamation’s response.  CWC’s delivery and use of its CAP entitlement must be consistent with the provisions of its Subcontract, including Section 4.3, Conditions Relating to Delivery and Use.  The agreement between CWC and Rosemont regarding delivery of CWC’s CAP water has not been finalized; therefore, Reclamation and CAWCD, the Contracting Officer and Contractor of the Subcontract, respectively, have not reviewed it for conformity with the Subcontract provisions.  Once Reclamation and CAWCD have received a copy of the finalized agreement, Reclamation and CAWCD will determine if it is consistent with the Subcontract requirements.  It is envisioned impacts from use of the pipeline and recharge facilities would not change significantly if the details of the finalized agreement are modified.  If CWC’s CAP water is not used as envisioned in CWC and Rosemont’s Letter of Intent or a subsequent agreement, use of other sources of CAP water, such as CAP excess pool water or CAP tribal leases, could be delivered and recharged.  


IV.
Impacts/issues/concerns need to be addressed.  



A.
Scoping comments included specific issues and concerns that should be addressed in the EA.




Reclamation’s response.  The scoping notice indicated the following resource areas would be addressed in the EA: biological resources, cultural resources, land ownership and use, water quality and quantity, air quality, and socioeconomic resources.  While the following impacts fall within the resource areas identified above, they were specifically mentioned through the scoping process to be evaluated: invasive species; climate change; potential for growth inducement; Santa Cruz River; quality of life and effects to tourism and real estate from declining water table; impacts to the existing groundwater, including any effects of recharge on the existing sulfate plume contamination; and permits required to construct and operate the project.  



B.
Rosemont’s estimate of water use over the life of mine is grossly underestimated.  Several comments indicated Reclamation’s analysis of impacts to water quality and quantity needed to utilize a much higher estimate of water withdrawal by the mine, spread over a longer period of time.




Reclamation’s response.  As indicated in II.B. above, Reclamation’s evaluation regarding amounts of water needed for mine use over the life of the project are based upon Rosemont’s published MPO.  Use of any other estimate is beyond the scope of the analysis in this EA.  The analysis of groundwater impacts will provide the magnitude of change among the alternatives, with and without Rosemont’s proposed pumping.  While ultimately Rosemont’s water use may differ in both quantity and timing, as will future water use by other entities, the relative magnitude of the cumulative impacts over time among the alternatives will still be valid.


Appendix C 

Common Plant and Animal Species in the Project Area


Table A.  Plant Species That May Occur in the Project Area

Barrel Cactus
Ferocactus acanthodes

Black Grama
Bouteloua eriopoda

Blue Grama
Bouteloua gracilis

Blue Palo Verde
Parkinsonia florida

Brittlebush
Encelia farinosa

Burrobrush
Hymenoclea monogyra

Burroweed
Isocoma tenuisecta

Canyon Ragweed
Ambrosia ambrosioides

Catclaw Acacia
Acacia greggii

Chain-fruit Cholla
Opuntia fulgida

Creosote Bush
Larrea tridentata

Desert Ironwood
Olneya tesota

Fairy Duster
Calliandra eriophylla

Foothill Palo Verde
Parkinsonia microphylla

Four-wing Saltbush
Atriplex canescens

Ocotillo
Fouquieria splendens

Pincushion Cactus
Mammillaria spp.


Porter’s Muhly
Muhlenbergia porteri

Saguaro
Cereus giganteus

Strawberry Hedgehog
Echinocereus engelmannii

Triangle-leaf Bursage
Ambrosia deltoidea

Velvet Mesquite
Prosopis velutina

White-thorn Acacia
Acacia constricta

Wild Buckwheat
Eriogonum sp.


Wolfberry
Lycium sp.


Wright Sacaton
Sporobolus wrightii

Table B.  Wildlife Species That May Occur in the Project Area


Reptiles and Amphibians

Common Kingsnake
Lampropeltis getula

Couch’s Spadefoot Toad
Scaphiopus couchi

Desert Grassland Whiptail
Apidoscelis uniparens

Desert Iguana
Dipsosaurus dorsalis

Desert Spiny Lizard
Sceloporus magister

Gophersnake
Pituophis catenifer

Great Plains Toad
Bufo cognatus

Mojave Rattlesnake
Crotalus scutulatus

Red Racer
Masticophis flagellum piceus

Regal Horned Lizard
Phrynosoma solare

Side-blotched Lizard
Uta stansburiana

Sonoran Toad
Bufo alvarius

Tiger Whiptail
Apidoscelis tigris

Western Banded Gecko
Coleonyx variegatus

Western Diamondback Rattlesnake
Crotalus atrox

Western Patch-nosed Snake
Salvadora hexalepis

Zebra-tailed Lizard
Callisaurus draconoides

Table B (cont.)  Wildlife Species That May Occur in the Project Area

Avian

American Kestrel
Falco sparverius

Black-tailed Gnatcatcher
Polioptila melanura

Black-throated Sparrow
Aimophila bilineata

Brown-headed Cowbird
Molothrus ater

Cactus Wren
Campylorhynchus brunneicapillus

Common Raven
Corvus corax

Curve-billed Thrasher
Toxostoma curvirostre

Gambel’s Quail
Callipepla gambelii

Greater Roadrunner
Geococcyx californianus

Harris Hawk
Parabuteo unicinctus

House Finch
Carpodacus mexicanus

Ladder-backed Woodpecker
Dendrocopos scalaris

Lark Sparrow
Chondestes grammacus

Loggerhead Shrike
Lanius ludovicianus

Mourning Dove
Zenaida macroura

Northern Flicker
Colaptes auratus

Northern Harrier
Circus cyaneus

Northern Mockingbird
Mimus polyglottos

Phainopepla
Phainopepla nitens

Poor-will
Phalaenoptilus nuttallii

Red-tailed Hawk
Buteo jamaicensis

Scaled Quail
Callipepla squamata

Verdin
Auriparus flaviceps

Western Kingbird
Tyrannus verticalis

White-crowned Sparrow
Zonotrichia leucophrys

Mammals

Antelope Jackrabbit
Lepus alleni

Arizona Pocket Mouse
Perognathus amplus

Bailey’s Pocket Mouse
Chaetodipus baileyi

Black-tailed Jackrabbit
Lepus californicus

Cactus Mouse
Peromyscus eremicus

Collared Peccary
Pecari tajaca

Coyote
Canis latrans

Deer Mouse
Peromyscus maniculatus

Desert Cottontail
Sylvilagus audubonii

Desert Pocket Mouse
Chaetodipus penicillatus

Desert Woodrat
Neotoma lepida

Harris’ Antelope Squirrel
Ammospermophilus harrissi

Kit Fox
Vulpes macrotis

Merriam’s Kangaroo Rat
Dipodomys merriami

Mule Deer
Odocoileus hemionus

Ord’s Kangaroo Rat
Dipodomys ordi

Round-tailed Ground Squirrel
Spermophilus tereticaudus

Southern Grasshopper Mouse
Onychomys torridus

Striped Skunk
Mephitis mephitis

White-throated Woodrat
Neotoma albigula

Appendix D 

Community Water Company and Rosemont Copper Memoranda


Memorandum from Rosemont Copper to Community Water Company of Green Valley; January 20, 2009


Letter from CWC to Reclamation; May 15, 2009

Appendix E 

Summary of ESA Consultation

The project proposed in the March 9, 2009 Draft Environmental Assessment (DEA) was similar to the Proposed Project in the current revised DEA except that the recharge site was approximately 2 miles east of the current recharge site alternatives, and would have affected Pima pineapple cactus (PPC) and habitat. 


Reclamation submitted a Biological Assessment (BA) to the U.S. Fish and Wildlife Service (FWS) on November 25, 2008, which concluded that the recharge facility construction for the Preferred Alternative may affect, and was likely to adversely affect, the PPC.  The Proposed Project would have resulted in the loss of five PPC and approximately 13.5 acres of suitable habitat at the recharge site.  Although CWC intended to relocate the five PPC into the buffer area nearby, transplanting PPC is generally unsuccessful.  Therefore, CWC proposed to offset these adverse impacts through the purchase of 20 acres of credits from an approved conservation bank for the PPC.  Conservation banks protect existing PPC communities from disturbance to ensure viability of regional populations.  


The FWS reviewed the current status of PPC, the environmental baseline for the action area, the effects of the proposed action, the cumulative effects of past and present projects, as well as reasonably foreseeable future nonfederal actions.  On May 20, 2009, FWS issued a Biological Opinion (BO) that concluded the Proposed Project would not jeopardize the continued existence of the PPC.  This determination was based upon the following: (1) the loss of five PPC and 13.5 acres of PPC habitat represent less than 1 percent of the PPC individuals and area surveyed through Section 7 consultations; (2) the Proposed Project would contribute to the overall conservation and recovery of PPC by conserving 20 acres of PPC habitat in perpetuity in a conservation bank; (3) the proposed action is not expected to promote growth in the CWC service area; and (4) development of the Rosemont Mine could proceed with or without the proposed action and, therefore, in accordance with 50 CFR 402.02, the mine is not an interrelated or interdependent action.


As part of the May 20, 2009 BO, the FWS provided concurrence with Reclamation’s determination that the Proposed Project may affect, but is not likely to adversely affect, the lesser long-nosed bat (LLNB).  The FWS’s concurrence was based on the following: (1) the nearest bat colony is 13 miles from the Proposed Project; (2) all saguaros within the proposed recharge site would be transplanted to the buffer area; and (3) no critical habitat has been designated for the LLNB.


Since the May 20, 2009 issuance of the BO, project modifications have occurred that required additional coordination with the FWS.  As a result, Reclamation conducted a site visit with FWS staff on January 10, 2010, and then conducted informal consultation with the FWS on the revised recharge basin location (South Parcel), North Parcel Alternative and the CAP Terminus Alternative.  On February 10, 2010, Reclamation submitted a revised BA to the FWS.  In addition to the revised Preferred Alternative, the revised BA evaluated effects to the PPC and LLNB from use of the North Parcel recharge site and the CAP Terminus Alternative due to the potential for selection of an alternate recharge site or the need for the CAP Terminus Alternative.  The revised BA concluded “no effect” to both the PPC and the LLNB from the revised project (see Section 3.4.2—Biological Resources—Environmental Consequences).  Reclamation committed to implement three special conditions if the CAP Terminus Alternative was selected:  (1) relocation of the pipeline to avoid PPC; (2) presence of an on-site monitor during construction of the realigned portions of the pipeline; and (3) installation of temporary protective fencing between the construction activities and the PPC.  FWS’s response and any additional requirements by FWS will be incorporated into the final EA. 







� In this EA, “ground water” is used to refer to underground water in a technical context, “groundwater” is used in a legal context or as a proper name, as in Central Arizona Groundwater Replenishment District (CAGRD). 


� Page numbers are included with the citation only where specific data or analyses are referenced and where the information would be otherwise difficult to locate in a large document. 


� All figures follow the text of Section � REF _Ref255543609 \r �6.0�, � REF _Ref255803098 �Literature Cited�. 


� The Letter of Intent between CWC and Augusta Resource Corporation (Rosemont’s parent company) indicates Rosemont’s agreement to fund all capital and project development for the Proposed Project, which includes, but is not limited to, engineering, legal, public relations, easements, direct project management, construction, permitting, and similar costs.  This includes costs associated with preparation of this document and Reclamation’s costs associated with complying with all applicable environmental rules and regulations.


� Grandfathered ground water rights are based upon historic use of ground water for 5 years prior to the establishment of the Active Management Area (BLM 2001).


� “Excess groundwater” is that amount of groundwater pumped by a member service area or member land that exceeds the amount allowed to be pumped under the Assured Water Supply rules.  CAGRD would then be responsible for replenishing (recharging), with renewable water supplies (as defined in ARS 48-3771.C.), this volume of excess groundwater within the TAMA (as well as volumes of excess groundwater pumped that are reported for all other CAGRD members within the TAMA).  This must be accomplished by CAGRD within 3 years. 


� � REF _Ref255544508  \* MERGEFORMAT �Figure 5� was developed from a map provided by FICO dated October 15, 2008.  The preferred CWC recharge site is also shown on � REF _Ref255544508  \* MERGEFORMAT �Figure 5�. 


� Depending upon the resource, the impacts may also vary temporally.  The geographic impact areas for air quality, surface water, and socioeconomic resources, which also vary temporally, are identified in their respective sections.


� The entire area on � REF _Ref255546105 �Figure 1� is within the TAMA.  A location map of the TAMA can be found on ADWR’s website at: http://www.azwater.gov/dwr/WaterManagement/Content/AMAs/TucsonAMA/TAMA_documents/TAMA_map_large.pdf. 


� This is the maximum amount of recharge proposed.  If less water is recharged, the resulting impacts would be less than described in Section � REF _Ref255546373 \r  \* MERGEFORMAT �3.6.2.2�. 


� See 2008 CAP deliveries at: http://www.cap-az.com/deliveries/index.cfm.


� Ground water withdrawal associated with the Freeport McMoran preferred sulfate remediation action was not incorporated into the Proposed Project modeling because it was not available at the time of the modeling, and has yet to be approved by ADEQ. 


� See the CNF schedule at: � HYPERLINK "http://www.rosemonteis.us/node/78" �http://www.rosemonteis.us/node/78�.


� The maximum projected ground water level rise is actually higher than without Rosemont Mine-related pumping because Rosemont pumping would lower the baseline water table and create more vertical storage space in the aquifer for recharge water.  Although the ground water level rise from baseline would be greater, the top of the ground water mound under the recharge facility in Case 5 would actually be slightly lower than under Case 2 due to the difference in baseline conditions.


� The Project area is on FEMA FIRM 04019C3415K.  The map can be viewed by searching for the map number at: � HYPERLINK "http://msc.fema.gov/webapp/wcs/stores/servlet/QuickOrderView?storeId=10001&catalogId=10001&langId=-1&userType=G" ��http://msc.fema.gov/webapp/wcs/stores/servlet/QuickOrderView?storeId=10001&catalogId=10001&langId=-1&userType=G�.










Helmet Peak Rd


!"d$


!"a$


Tucson


Marana!"a$


!"d$


Oro
Valley


Sahuarita


Tohono O'Odham Nation


Tucson
    Mountain
        Park


Saguaro
    National
        Park
            West


Coronado National Forest


Catalina
State
Park


Saguaro
National


Park
East


Santa Rita
Experimental


Range Coronado
National
Forest


Pima Mine Rd


Sahuarita Rd


Duval Mine Rd


Whitehouse Canyon Rd


Old Vail Connection Rd


Valencia Rd


Irvington Rd


Speedway Bl
Grant Rd


Golf Links Rd


Tanque Verde Rd


Sunrise Dr
Camino del Cerro


Ina Rd


Tangerine Rd


Sa
nd


ar
io 


Rd


Gr
ea


se
wo


od
 R


d


La
 C


an
ad


a D
r


Ho
ug


ht
on


 R
d


W
ilm


ot
 R


d


W
en


tw
or


th
 R


d


Hermans Rd


Santa Rita Rd


Project Location


Green
Valley


CWC Service Area


Recharge Sites Pipe Alignment


0 4 82
Miles


November 2009
4250 - figure 1 location map.mxd


ERO Resources Corp.
1842 Clarkson St
Denver, CO  80218
www.eroresources.com &Figure 1


Location Map CWC   /   CAP
Water Delivery System








Sahuarita Rd
No


ga
les


 H
wy


Ol
d N


og
ale


s H
wy


La
 C


an
ad


a D
r


Pima Mine Rd


Helmet Peak Rd


!"d$


El Toro Rd


Nogales Highway


Ca
mi


no
 de


 La
s Q


uin
tas


    
    


Ra
nc


ho
 Sa


hu
ari


ta 
Bl


vd


North Parcel Recharge Site


#*


Well #11


Proposed
36" Pipe


CWC Service Area


Proposed 20" Pipe From
Recharge Site to Well #11


Existing 36-inch line to Pima Mine Rd Recharge Facility


Connection to CAP at
Pima Mine Rd Recharge Facility Turnout


Proposed 20" Pipe


0 0.4 0.80.2
Miles


February 2010
4250 - figure 2 proposed components.mxd


ERO Resources Corp.
1842 Clarkson St
Denver, CO  80218
www.eroresources.com &


Figure 2
Proposed Project


Components


")CAP Terminus


CAP Terminus Alternative


")


CWC   /   CAP
Water Delivery System


Location of Booster Station 
to be Determined Along 
North-South Pipeline Reach


South Parcel (Preferred) Recharge Site








Sahuarita Rd
No


ga
les


 H
wy


Ol
d N


og
ale


s H
wyLa
 C


an
ad


a D
r


Pima Mine Rd


Helmet Peak Rd


!"d$


El Toro Rd


Nogales Highway


Ca
mi


no
 de


 La
s Q


uin
tas


    
    


    
Ra


nc
ho


 S
ah


ua
rit


a B
lvd


_̂
Jack Bore Railroad


_̂


Jack Bore Railroad


Jack Bore Santa Cruz River


_̂
Staker Parson Property


Potential Staging and Storage Site


Potential Staging and Storage Site


0 0.4 0.80.2
Miles


January 2010
4250 - figure 3 proposed jack and bore locs.mxd


ERO Resources Corp.
1842 Clarkson St
Denver, CO  80218
www.eroresources.com &


Figure 3
Proposed Jack & Bore Locations &
Sites for Staging/Storing Materials


CWC   /   CAP
Water Delivery System


_̂
Jack Bore Interstate 19


_̂
Jack Bore Railroad


_̂
Jack Bore Santa Cruz River












Willard

Placed Image















From: Amanda Best
To: Larry Jones; Deborah K Sebesta; Richard A Gerhart; Jeff Sorensen; Ken Kertell; gsoroka@swca.com
Cc: Kathy Arnold; Brian Lindenlaub; Robert Archer; Jim Tress; Bob Schmalzel
Subject: Meeting Record for May 4, 2010 meeting to discuss talus snails and orchid in the Rosemont area
Date: 05/06/2010 03:36 PM
Attachments: Record of Meeting to discuss snail studies and orchid survey 050410.pdf

Record of Meeting to discuss snail studies and orchid survey 050410.pdf

Hi all,
 
Please find attached a meeting record for our meeting that was held on Tuesday, May 4, 2010.
 
Thanks and regards,
Amanda
 
Amanda Best | Environmental Specialist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
 

mailto:abest@westlandresources.com
mailto:ljones02@fs.fed.us
mailto:dsebesta@fs.fed.us
mailto:rgerhart@fs.fed.us
mailto:JSorensen@azgfd.gov
mailto:kkertell@swca.com
mailto:gsoroka@swca.com
mailto:karnold@rosemontcopper.com
mailto:blindenlaub@westlandresources.com
mailto:RArcher@westlandresources.com
mailto:jtress@westlandresources.com
mailto:bschmalzel@westlandresources.com
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RECORD OF MEETING  


REGARDING ROSEMONT PROJECT 


 


SUBJECTS: (1) Discussion of findings in WestLand Resources, Inc., report titled “Rosemont 


Mine Project Talus Snails (Sonorella, Helminthoglyptidae) and Talus Slopes of the 


North Ridge of the Santa Rita Mountains, Pima County, Arizona”  


 


 (2) Discussion of natural history and upcoming survey efforts for Hexalectris species 


  


DATE: May 4, 2010 


TIME: 0900 - 1215 


LOCATION: WestLand Resources, Inc. Offices 


 


ATTENDEES: Larry Jones, Coronado National Forest 


 Debbie Sebesta, Coronado National Forest 


 Richard Gerhart, Coronado National Forest 


 Jeff Sorenson, Arizona Game and Fish Department 


 Ken Kertell, SWCA, Inc. 


 Geoff Soroka, SWCA, Inc. 


 Brian Lindenlaub, WestLand Resources, Inc. 


 Jim Tress, WestLand Resources, Inc. 


 Robert Archer, WestLand Resources, Inc. 


 Bob Schmalzel, WestLand Resources, Inc. 


 Amanda Best, WestLand Resources, Inc. 


  
 


(1) WestLand provided a presentation of findings as detailed in their April 2010 report titled “Rosemont Mine 


Project Talus Snails (Sonorella, Helminthoglyptidae) and Talus Slopes of the North Ridge of the Santa 


Rita Mountains, Pima County, Arizona”. Topics of discussion were as follows:  


 


 Westland talus snail survey coverage 


 Talus delineation 


 WestLand snail collection efforts 


 Pilsbry and Ferriss collections and studies 


 Miller collections and studies 


 Naranjo-Garcia collections 


 Characterisitcs of Sonorella magdalenensis and S. rosemontensis/walker 


o Genitalia 


o Embryonic microsculpturing 


o Shell morphology measurements 


 Westland statistical cluster analysis 
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 Sonorella findings in McCleary and Barrel Canyons 


 Potential management opportunities for Sonorella 


 


(2) A brief discussion was held on the natural history of Hexalectris revoluta and upcoming survey efforts 


for the plant. Topics of discussion were as follows: 


 


 Known locations of Hexalectris revoluta in Arizona  


 Known conditions (mychorhizal and oak) associated with the orchid 


 Kennedy and Watson Phylogeny of Hexalectris 


 Forest Service Fact Sheet for Hexalectris (Larry Jones) 


 Forest Service Guidance for Survey of Hexalectris (Larry Jones) 


 WestLand GIS mapping efforts for identifying appropriate microclimate for the plant (Robert 


Archer) 


 Abbreviated survey season 


 








From: Beverley A Everson
To: tfurgason@swca.com; ccoyle@swca.com; mreichard@swca.com; Robert Lefevre; Salek Shafiqullah; Melinda D

Roth
Subject: meeting to discuss specialist communication with Bounds of Analysis
Date: 07/09/2009 03:35 PM

Charles, 

Yesterday Bob Lefevre and Salek brought to my attention that they had only
recently received some information from SWCA that was necessary for their Bounds
of Anaylis reveiws.  Apparently there was some breakdown in communication with
transmission of the needed information.  I've asked that the four of us meet next
Wednesday at 8:00 to talk about the issue and stratagize to facilitate better
communication between FS and SWCA specialists in the future.  Tom and I
discussed the meeting time and date, and it sounds like you're available to join us
by teleconference next Wednesday at 8:00.

Salek, I need to confirm your availability also.  The plan is to meet in 6V6.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:ccoyle@swca.com
mailto:mreichard@swca.com
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES


From: Beverley A Everson
To: Beverley A Everson
Cc: Alan Belauskas; Andrea W Campbell; Arthur S Elek; Christopher C LeBlanc; Debby Kriegel; Deborah K Sebesta;

Eli Curiel; George McKay; Heidi Schewel; Janet Jones; John Able; Keith L Graves; Kendall Brown; Kent C Ellett;
Larry Jones; Mary M Farrell; mriechard@SWCA.com; Reta Laford; Robert Lefevre; Salek Shafiqullah; Sarah L
Davis; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com; Walter Keyes; William B Gillespie;
ccoyle@swca.com

Subject: MEETING TOMORROW CANCELLED
Date: 02/10/2009 02:20 PM

There is not sufficient Issue Statement develpment yet to make it worthwhile for the
team to meet tomorrow.  I apologize for the short notice of cancellation.

Core team, please keep next Wednesday open as a meeting date, as we will
probably end up meeting that day as a replacement for tomorrow's meeting.

Thank you.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

02/10/2009 10:15 AM

To Beverley A Everson/R3/USDAFS

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Christopher C
LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mriechard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES

Subject Rosemont Extended Team meeting tomorrow in 4B,

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Alan Belauskas/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Arthur S Elek/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Christopher C LeBlanc/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Eli Curiel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=George McKay/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Janet Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Keith L Graves/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kendall Brown/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kent C Ellett/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:mriechard@SWCA.com
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Sarah L Davis/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Sarah L Davis/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Tami Emmett/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES
mailto:ccoyle@swca.com
notes://localhost/872568590056BE15/0/05474199637B849A07257515005D646C


not at NAFRI

The Webex reminder for the meeting tomorrow is incorrect.  We will be
meeting in 4B in the S.O., not at NAFRI.  The meeting starts at 9:00.

See you there.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Richard A Gerhart
To: gsoroka@swca.com
Cc: Larry Jones
Subject: migratory bird MOU
Date: 02/11/2010 12:13 PM
Attachments: MOU USFSFinal.pdf

Geoff

I tried to send you a link with this but I got a message that it was blocked by the FS
spam filter. (You would think a link to a federal government website would be OK).
Anyway, here is a copy of the MOU.

Rick

Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ  85701
(520) 388-8374
rgerhart@fs.fed.us

mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS
mailto:gsoroka@swca.com
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES



FS Agreement # 08-MU-1113-2400-264 


 
 


MEMORANDUM OF UNDERSTANDING 
BETWEEN THE 


U.S. DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 


AND THE 
U.S. FISH AND WILDLIFE SERVICE  


TO PROMOTE THE CONSERVATION OF MIGRATORY BIRDS 
 
 
This Memorandum of Understanding (MOU) is entered into between the U.S. 
Department of Agriculture Forest Service, herein referred to as Forest Service and the 
U.S. Fish and Wildlife Service (FWS) and collectively referred to as the Parties. 
(hereinafter “the Parties”). 
 
A.  PURPOSE AND SCOPE 
 
Pursuant to Executive Order 13186, 66 Fed. Reg. 3853 (2001), Responsibilities of 
Federal Agencies to Protect Migratory Birds, this MOU outlines a collaborative approach 
to promote the conservation and reduce the take of migratory birds.  The Executive Order 
directs agencies to take certain actions to further comply with the migratory bird 
conventions, the Migratory Bird Treaty Act (MBTA), the Bald and Golden Eagle 
Protection Act (BGEPA), and other pertinent statutes.  The MBTA, signed in 1918, and 
amended in 1936, 1974 and 1989, implements the United States’ commitment to four 
international conventions (with Canada, Mexico, Japan, and Russia) for the protection of 
migratory birds.  This MOU does not remove the Parties’ legal requirements under the 
MBTA, BGEPA, or other statutes and does not authorize the take of migratory birds. 
 
The purpose of this MOU is to strengthen migratory bird conservation by identifying and 
implementing strategies that promote conservation and avoid or minimize adverse 
impacts on migratory birds through enhanced collaboration between the Parties, in 
coordination with State, Tribal, and local governments. This MOU identifies specific 
activities where cooperation between Parties will contribute to the conservation of 
migratory birds and their habitats.  These activities are intended to complement and 
support existing, and facilitate new, collaborative migratory bird conservation 
partnerships and comprehensive planning efforts for migratory birds.  These include Joint 
Ventures, and planning efforts and activities of the bird initiatives (North American 
Waterfowl Management Plan (NAWMP), the North American Waterbird Conservation 
Plan (NAWCP), the North American Landbird Conservation Plan, the U.S. Shorebird 
Conservation Plan, and the North American Bird Conservation Initiative (NABCI).   
 
 
. 
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B.  STATEMENT OF MUTUAL BENEFIT AND INTERESTS: 
 


The Parties agree that migratory birds are important components of biological diversity. 
Their conservation and management will help sustain ecological integrity and will meet 
the growing public demand for conservation education and outdoor recreation, such as 
wildlife viewing, and hunting opportunities.  Migratory birds also are important 
economically and activities focused on birds provide financial benefits to local 
communities and businesses. Furthermore, the Parties mutually agree that it is important 
to: 1) focus on bird populations; 2) focus on habitat restoration and enhancement where 
actions can benefit specific ecosystems and migratory birds dependent upon them; 3) 
recognize that actions taken to benefit some migratory bird populations may adversely 
affect other migratory bird populations; and 4) recognize that actions that may provide 
long-term benefits to migratory birds may have short-term impacts on individual birds. 
 


1.  Authorities 
 
This MOU is entered under the provisions of the following statutes and executive 
orders: 


 
Alaska National Interest Lands Conservation Act of 1980 (16 USC 3101 et seq.) 
Bald and Golden Eagle Protection Act of 1940 (16 U.S.C. 668-668d) 
Endangered Species Act of 1973 (16 U.S.C. 1531-1544) 
Federal Land and Policy Management Act of 1976 (43 U.S.C. 1701 et seq.) 
Fish and Wildlife Act of 1956 (16 U.S.C. 742a et seq.) 
Fish and Wildlife Conservation Act of 1980 (16 U.S.C. 2901 et seq.) 
Fish and Wildlife Coordination Act of 1934 (16 U.S.C. 661-667) 
Migratory Bird Conservation Act (16 U.S.C. 715 et seq.) 
Migratory Bird Treaty Act of 1918 (16 U.S.C. 703 et seq.) 
Multiple-Use Sustained-Yield Act of 1960 (16 U.S.C. 528-531) 
National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.) 
National Forest Management Act of 1976 (16 U.S.C. 1600 et seq.) 
Public Rangelands Improvement Act of 1978 (43 U.S.C. 1901 et. seq.) 
Responsibilities of Federal Agencies to Protect Migratory Birds, Exec. Order No. 
13186, 66 Fed. Reg. 3853 (2001) 
Sikes Act of 1960 (16 USC 670a-670o) 


 
2. Forest Service 
 


The mission of the Forest Service is to sustain the health, diversity, and 
productivity of the Nation’s forests and grasslands to meet the needs of present 
and future generations.  The Forest Service is responsible for management of 
national forests and grasslands, comprising 193 million acres.  The Forest Service 
supports and participates in the North American Bird Conservation Initiative 
(NABCI) and several of its subcommittees, and in Partners in Flight (PIF), both 
nationally and regionally.  The Forest Service also assisted with the development 
and implementation of the North American Waterfowl Management Plan 
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(NAWMP), the North American Waterbird Conservation Plan (NAWCP), the 
North American Landbird Conservation Plan, and the U.S. Shorebird 
Conservation Plan.   
 
The Forest Service is recognized as a national and international conservation 
leader and plays a pivotal role in conservation of migratory bird populations and 
their habitats. Additionally, many national forests and grasslands are nationally 
and internationally recognized Important Bird Areas or other migratory bird 
designations.  The agency created a Migratory Bird Conservation Team in the 
national headquarters to coordinate Forest Service national and international bird 
conservation activities between four major administrative areas: the National 
Forest System, State and Private Forestry, Research and Development, and 
International Programs.  One of the goals of this team is to augment 
accomplishments for all bird conservation across the Americas.  


 
Within the National Forest System, conservation of migratory birds focuses on 
providing a diversity of habitat conditions at multiple spatial scales and ensuring 
that bird conservation is addressed when planning for other land management 
activities.  The National Forest Management Act (NFMA) requires that each 
national forest develop a land and resource management plan and provide for 
diversity of plant and animal communities in order to meet overall multiple-use 
objectives.   


   
National forest and grassland managers design or collaborate in projects that 
provide for bird conservation in accordance with numerous laws, agreements and 
collaboratively developed comprehensive planning documents (see Definitions 
for a list of comprehensive plans).  Additionally, District and Forest wildlife 
biologists frequently incorporate recommendations from comprehensive planning 
efforts when addressing the effects of proposed actions on migratory bird 
populations. 


  
3.  Fish and Wildlife Service 


 
The mission of the FWS is to work with others to conserve, protect, manage, and 
enhance fish, wildlife, plants, and their habitats for the continuing benefit of the 
American people.  The FWS is legally mandated to implement the conservation 
provisions of the Migratory Bird Treaty Act, which includes responsibilities for 
population management (e.g., monitoring), international coordination, and 
regulations development and enforcement.  The Migratory Bird Conservation Act 
and the Fish and Wildlife Coordination Act provide for habitat conservation 
mandates that include habitat protection (e.g., acquisition, enhancement, and 
modification of habitats). 


 
Many FWS programs are involved in bird conservation activities, including: 
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1. The Division of Migratory Bird Management and the Regional Migratory Bird 
Program offices serve as focal points for policy development and strategic 
planning; developing and implementing monitoring and management initiatives 
that help maintain healthy populations of migratory birds and their habitat; and 
providing continued opportunities for citizens to enjoy bird-related recreation.  
 


2. The Division of Bird Habitat Conservation is instrumental in supporting habitat 
conservation partnerships through the administration of bird conservation grant 
programs and development of Joint Ventures that serve as major vehicles for 
implementing the various bird conservation plans across the country. 


 
3. Ecological Services Field Offices across the country serve as the primary contacts 


for technical assistance and environmental reviews that include, when requested, 
projects developed by national forests involving migratory bird issues.  The Field 
Offices coordinate with the Regional Migratory Bird Offices, as necessary, during 
these reviews regarding permits and overall migratory bird conservation 
coordination for Forest Service activities. 


 
4. The Office of Law Enforcement is the principal FWS program that enforces the   


legal provisions of the MBTA. 
 
The Parties agree that this MOU shall be implemented to the extent permitted by law and 
in harmony with agency missions, subject to the availability of appropriations. 


 
 


C.  BOTH PARTIES SHALL: 
 


1.  Protect, restore, and conserve habitat of migratory birds, addressing the 
responsibilities in Executive Order 13186.  
 


2.  Emphasize an interdisciplinary, collaborative approach to migratory bird 
conservation in cooperation with foreign governments, State and Federal 
agencies, Tribal governments, non-federal partners and willing private 
landowners within the North American Bird Conservation Initiative (NABCI) 
framework, including the following actions: 


 
a. Work collaboratively with partners to identify, restore, and conserve Important 


Bird Areas, Western Hemisphere Shorebird Reserve Network sites, and other 
significant bird sites.   


 
b. Develop and integrate information on migratory bird resources into outreach 


and education materials and activities. 
 


3.  Promote collaborative inventory, monitoring, management studies, research, and 
information exchange, at the appropriate scale, related to the conservation of 
migratory birds and management of their habitats. 


 4







FS Agreement # 08-MU-1113-2400-264 


 
4.  Promote and contribute migratory bird population and habitat data to interagency 


partnership databases: National Biological Information Infrastructure (NBII), the 
Breeding Bird Research and Monitoring Database (BBIRD), Avian Knowledge 
Network (AKN), the Waterbird Monitoring Partnership Database (WMPD), the 
Natural Resources Monitoring Partnership (NRMP), and other databases that meet 
the needs of the Parties.     


 
5.  Adopt the recommendations in the NABCI Monitoring Subcommittee report 


"Opportunities for Improving Avian Monitoring" (February 2007), where 
applicable, when developing and implementing migratory bird conservation 
activities that warrant monitoring.  Appropriate steps should also be taken by the 
Parties to implement actions identified in the NABCI Monitoring Subcommittee's 
Annual Work Plan (http://www.nabci-us.org/monitoring.html). 
 


6.  Provide training to agency employees on bird population and habitat inventory 
and monitoring methods, as well as management practices that minimize adverse 
impacts and promote beneficial proactive approaches to migratory bird 
conservation. 


 
7.  Recognize and promote economic and recreation values of birds through support 


of International Migratory Bird Day and other events that promote bird 
conservation.  Identify and implement projects and programs to maintain or 
improve the quality of hunting, birdwatching, and other recreational opportunities 
related to migratory birds. 


 
8. Increase awareness of the information contained within comprehensive planning 


efforts for migratory birds to facilitate integration of conservation measures into 
land management and project planning (see Definitions for a list of 
comprehensive planning efforts for migratory birds). 


 
9.  Participate annually, or as needed, in the interagency Council for the 


Conservation of Migratory Birds to evaluate the implementation of this MOU.  
The Council’s duties include:  


 
a. Sharing the latest resource information to assist in the conservation and 


management of migratory birds. 
 


b. Developing an annual report of accomplishments and recommendations related 
to Executive Order 13186. 


 
c. Fostering partnerships to further the goals of Executive Order 13186. 


 
d. Selecting an annual recipient of a Presidential Migratory Bird Federal 


Stewardship Award for contributions to the protection of migratory birds. 
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10. Promote migratory bird conservation internationally, working with domestic and 
international partners as appropriate or relevant to agencies’ authorities.  This 
includes assisting other nations, as appropriate, in sustaining migratory bird 
populations and habitats through technical cooperation, policy development, and 
disaster assistance, including conservation planning, project support, cooperative 
studies, education, and training. 


11. Follow the FWS Bald Eagle Management Guidelines which can be found at 
http://www.fws.gov/migratorybirds/issues/BaldEagle/NationalBaldEagleManage
mentGuidelines.pdf.  The Guidelines include general recommendations for land 
management practices that will benefit Bald Eagles.  The document is intended 
primarily as a tool for landowners and planners who seek information and 
recommendations regarding how to avoid disturbing Bald Eagles.  Many States 
and some Tribal entities have developed State-specific management plans, 
regulations, and/or guidance for landowners and land managers to protect and 
enhance Bald Eagle habitat, and the FWS encourages the continued development 
and use of these planning tools to benefit Bald Eagles.   


 
12. Promote this MOU within the Forest Service and the FWS to ensure its effective 


implementation and its inclusion in land use planning and other avian 
conservation activities. 


 
D.  FOREST SERVICE SHALL: 


 
1.  Address the conservation of migratory bird habitat and populations when 


developing, amending, or revising management plans for national forests and 
grasslands, consistent with NFMA, ESA, and other authorities listed above.  
When developing the list of species to be considered in the planning process, 
consult the current FWS Birds of Conservation Concern (updated 2002 and 
available at www.fws.gov/migratorybirds/reports/BCC2002.pdf), State lists, and 
comprehensive planning efforts for migratory birds (see Definitions for a list of 
comprehensive plans).  Evaluate and consider management objectives and 
recommendations from conservation planning efforts for migratory birds.  
Acknowledge special designations that may apply to all or part of the planning 
area, such as Globally Important Bird Areas in the United States, and 
acknowledge such designations in the appropriate plan documents. 


 
2.  Participate in planning efforts of Bird Conservation Regions (BCRs) to facilitate 


development of conservation actions that benefit migratory bird species across 
multiple land ownerships, such as large-scale watersheds and coastal area 
restoration projects.  Increase awareness within the agency of information 
contained within these plans and within other comprehensive planning efforts for 
migratory birds.   


 
3.  Within the NEPA process, evaluate the effects of agency actions on migratory 


birds, focusing first on species of management concern along with their priority 
habitats and key risk factors.  To the extent practicable: 


 6







FS Agreement # 08-MU-1113-2400-264 


 
a.   Evaluate and balance long-term benefits of projects against any short- or long-


term adverse effects when analyzing, disclosing, and mitigating the effects of 
actions.   


 
b.   Pursue opportunities to restore or enhance the composition, structure, and 


juxtaposition of migratory bird habitats in the project area. 
 


c.   Consider approaches, to the extent practicable, for identifying and minimizing 
take that is incidental to otherwise lawful activities, including such approaches 
as: 


 
1.  altering the season of activities to minimize disturbances during the 


breeding season; 
 


2.  retaining snags for nesting structures where snags are underrepresented; 
  


3.  retaining the integrity of breeding sites, especially those with long histories 
of use and; 


 
4.  giving due consideration to key wintering areas, migration routes, and stop-


overs. 
 
5.  minimizing or preventing the pollution or detrimental alteration of the 


environments utilized by migratory birds whenever practical by assessing 
information on environmental contaminants and other stressors relevant to 
migratory bird conservation.  


 
d.   Coordinate with the appropriate FWS Ecological Services office when 


planning projects that are likely to have a negative effect on migratory bird 
populations.  Cooperate in developing approaches to minimize negative 
impacts and maximize benefits to migratory birds.   


 
4.  For wind energy development projects, use existing Forest Service guidance and 


other relevant information for minimizing adverse effects to migratory birds and 
for monitoring.   
 


5.  Cooperate with willing landowners to conserve important migratory bird habitat 
on non-federal lands, using purchases, easements, contributions, exchanges, and 
other means.   
 


6.  Initiate and support management studies and research to identify the habitat 
conditions needed to conserve migratory birds, and to evaluate the effects of 
management activities on habitats and populations of migratory birds. 


 
7.  Recognize and promote the value of migratory birds to the public through support 
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of, and participation in, International Migratory Bird Day events; through 
development of Naturewatch viewing sites that focus on bird conservation; and by 
sponsoring bird watching and appreciation activities (e.g., bird festivals and 
celebrations) that draw visitors to the national forests and grasslands. 
 


8.  Promote international collaboration for migratory bird conservation through the 
Wings Across the Americas program. 


 
9.  Within the scope of its statutorily-designated authorities, control the import, 


export, and establishment on National Forest System lands of live exotic animals 
and plants that may be harmful to migratory bird resources. 
 


10.  Follow all migratory bird permitting requirements for activities subject to 50 
CFR Part 21.  


 
11.  Advise the public of the availability of this MOU through a notice published in 


the Federal Register. 
 


 
E.  FISH AND WILDLIFE SERVICE SHALL: 
 


1.  Continue to maintain a permits web page that provides links to all offices 
responsible for issuing permits for take of migratory birds. 


 
2.  Provide essential background information to the Forest Service to guide sound 


management decisions.  This may include, but is not limited to, migratory bird 
distributions, status, key habitats, conservation guidelines, and risk factors at 
appropriate landscape scales such as BCRs, rangewide or flyway-wide.  This 
includes updating the FWS Birds of Conservation Concern at regular intervals so 
it is a reliable reference. 


 
3.  Work to identify special migratory bird habitats (migration corridors, stop-over 


habitats, ecological conditions important in nesting habitats, etc.) to aid in 
collaborative planning. 


 
4.  Provide technical assistance, at the request of the Forest Service, on migratory 


bird species, their habitats, and conservation.   
 


F.  DEFINITIONS: 
 
Bird Conservation Region – a geographic unit used to facilitate bird conservation 
planning and actions under the North American Bird Conservation Initiative 
(http://www.nabci-us.org/bcrs.html). 
 
Birds of Conservation Concern – the list of migratory and non-migratory birds of the 
United States and its territories that are of conservation concern.  The list is published and 
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maintained by the Fish and Wildlife Service, Division of Migratory Bird Management.  
The current version of the list (2002) is available at 
http://migratorybirds.fws.gov/reports/bcc2002.pdf. 
 
Comprehensive planning efforts for migratory birds – National and regional conservation 
plans developed by bird initiatives, Joint Ventures, or BCR partnerships.  Bird initiatives 
include Partners in Flight, North American Waterfowl Management Plan, U.S. Shorebird 
Conservation Plan, Waterbird Conservation for the Americas, and the North American 
Bird Conservation Initiative. Other efforts include Important Bird Areas, Western 
Hemisphere Shorebird Reserve Network, and Wings Across the Americas. 
 
Council for the Conservation of Migratory Birds - Interagency council established by the 
Secretary of the Interior to oversee the implementation of Executive Order 13186. 
 
Disturb (Bald and Golden Eagle Protection Act) – to bother or agitate a bald or golden 
eagle to a degree that causes, or is likely to cause, based on the best scientific information 
available, (1) injury to an eagle, (2) a decrease in its productivity, by substantially 
interfering with its normal breeding, feeding, or sheltering behavior, or (3) nest 
abandonment, 50 CFR 22.3, by substantially interfering with its normal breeding, 
feeding, or sheltering behavior.  
 
Ecological condition - Components of the biological and physical environment that can 
affect diversity of plant and animal communities and the productive capacity of 
ecological systems.  These components could include the abundance and distribution of 
aquatic and terrestrial habitats, road and other structural developments, human uses, and 
invasive, exotic species (FSM 219.16). 
 
Effect (adverse or beneficial) - The result of a management action on migratory bird 
populations, habitats, ecological conditions, and/or significant bird conservation sites.  
Effects and impacts are synonymous in this MOU. Effects may be direct, indirect, or 
cumulative.  
 
Federal agency - an executive department or agency of the U.S. government, including its 
employees while acting in their official capacity.  It does not include non-Federal entities, 
regardless of Federal funding, involvement, or authorization. 
 
Important Bird Areas (IBAs) – a network of sites that provides essential habitat for the 
long-term conservation of birds.  In the United States, the IBA network is a cooperative 
venture of the American Bird Conservancy and the National Audubon Society. 
 
Joint Venture – an ecoregional, self-directed partnership of Federal, State and local 
agencies, Tribes, non-government organizations, corporations and individuals that has 
formed to deliver the objectives of national or international bird conservation initiatives. 
 
Management action - an activity by a Federal government agency that could result in a 
positive or negative impact on migratory bird populations or habitats.  Conservation 
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measures should be considered to mitigate negative impacts of management actions on 
migratory bird populations. 
 
Migratory bird - an individual of any species protected by the Migratory Bird Treaty Act; 
a list of migratory birds can be found in 50 CFR § 10.13 at 
http://www.gpoaccess.gov/cfr/retrieve.html 
 
Waterbird Conservation for the Americas (WCA) - a coalition of Federal and State 
government agencies, non-governmental organizations, and private interests focusing on 
the conservation of waterbirds (http://www.waterbirdconservation.org/).   
 
North American Waterfowl Management Plan (NAWMP) - a coalition of Federal and 
State government agencies, non-governmental organizations, and private interests 
focusing on the conservation of waterfowl 
(http://www.fws.gov/birdhabitat/NAWMP/Planstrategy.shtm). 
 
North American Bird Conservation Initiative (NABCI) - an effort to align the avian 
conservation community to implement bird conservation through regionally-based, 
biologically-driven, landscape-oriented partnerships across the North American 
continent. NABCI includes Federal agencies of Canada, Mexico and the United States, as 
well as most landbird, shorebird, waterbird, and waterfowl conservation initiatives 
(www.nabci-us.org). 
 
Partners in Flight (PIF) - a coalition of more than 300 partners including Federal and 
State government agencies, non-governmental organizations, conservation groups, 
foundations, universities, and industry that focus on the conservation of landbirds 
(www.partnersinflight.org).   
 
Take – take in this MOU has the same meaning as defined in 50 CFR § 10.12 and means 
to pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to pursue, hunt, 
shoot, wound, kill, trap, capture, or collect.   
 
U.S. Shorebird Conservation Plan (USSCP) - an effort undertaken by a partnership of 
Federal and State government agencies, non-governmental organizations, and private 
groups to ensure that stable and self-sustaining populations of all shorebird species are 
restored and protected (http://www.fws.gov/shorebirdplan/). 
 
Western Hemisphere Shorebird Reserve Network (WHSRN) - a coalition of private and 
public organizations in seven countries working together to study and conserve 
shorebirds through conservation, restoration, and management of critical shorebird 
habitats throughout the Americas (http://www.whsrn.org/). 
 
Wings Across the Americas – a collaborative effort by the Forest Service International 
Programs and partners in Central America and the Caribbean to conserve the wintering 
grounds of migratory birds (http://www.fs.fed.us/global/wings/birds/welcome.htm). 
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G.  IT IS MUTUALLY UNDERSTOOD AND AGREED BY AND BETWEEN THE 
PARTIES THAT: 


 
1. Species Conservation Process.  The MOU will not change or alter species 


conservation process and procedure requirements associated with the Endangered 
Species Act or process and procedure requirements associated with agency-
defined priority species.  Each agency’s responsibilities towards such species 
remain unchanged.  


 
2.  Ongoing Activities.  Proposed actions that are nearing the completion of the 


NEPA process following the date this MOU is signed would not be subject to the 
MOU.  This would include projects that are between the end of the final comment 
period and the signing of the Record of Decision.  Each agency is encouraged to 
immediately begin implementing the conservation measures set forth in this MOU 
as appropriate and practicable.  


 
3.  National Environmental Policy Act (NEPA) Requirements.  This instrument in no 


way diminishes or takes the place of the respective Party’s requirements for 
conducting environmental analysis, including NEPA requirements.  NEPA 
requirements will continue with or without the MOU. 


 
4.  Dispute Resolution.  In the event of a dispute between the Parties regarding a 


particular practice or activity, the Parties shall first attempt to resolve the dispute 
with the Forest Service unit management and the appropriate FWS office.  If there 
is no resolution at this level within 30 days, either Party may elevate the issue to 
the appropriate officials at Forest Service or FWS Regional offices.  In the event 
that there is no resolution at the Regional offices within 30 days, the dispute may 
be elevated by either Party to the Washington office of each agency.   


 
5.  Current Contracts and Agreements.  This MOU does not require changes to 


current contracts, permits, or other third party agreements. 
 


6.  Budgetary Limits.  This MOU shall be implemented to the extent permitted by 
law and subject to the availability of appropriations and within Administration 
budgetary limits, and in harmony with agency missions. 


 
7.  Freedom of Information Act (FOIA).  Any information furnished to the Forest 


Service under this instrument is subject to the Freedom of Information Act (5 
U.S.C. 552). 


 
8.  Participation in Similar Activities.  This instrument in no way restricts the Forest 


Service or the Cooperator(s) from participating in similar activities with other 
public or private agencies, organizations, and individuals. 


 
9.  Commencement/Expiration/Termination.  This MOU takes effect upon the 


signature of the Forest Service and Fish and Wildlife Service and shall remain in 
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effect for five years from the date of execution.  This MOU may be extended or 
amended upon written request of either the Forest Service or the Fish and Wildlife 
Service and the subsequent written concurrence of the other(s).  Either the Forest 
Service or the FWS may terminate this MOU with a 60-day written notice to the 
other(s).  


 
10. Responsibilities of Parties.  The Forest Service and the Fish and Wildlife Service 


will handle their own activities and utilize their own resources, including the 
expenditure of their own funds, in pursuing these objectives.  Each party will 
carry out its separate activities in a coordinated and mutually beneficial manner.   


 
11. Nothing in this MOU creates any right in any non-party to this agreement and no       


non-party has the right to enter the terms hereof. 
 
12.  Principal Contacts.  The principal contacts for this instrument are: 


 
 


Forest Service Contact Fish and Wildlife Service 
 Contact 


Anne Zimmermann, Director Dr. Robert Blohm, Chief 
Watershed, Fish, Wildlife, Air and 
Rare Plants 


Division of Migratory Bird  
Management 


USDA Forest Service US Fish and Wildlife Service  
1400 Independence Ave., SW 4401 N. Fairfax Drive, MS 4107 
Washington, DC 20250-1121 Arlington, VA 22203  
Phone:  (202) 205-1671 Phone:  (703)-358-1966 
FAX:  (202) 205-1599 FAX:  (703) 358-1714 
E-Mail:  azimmermann@fs.fed.us E-Mail:  Robert_Blohm@fws.gov 
  


13.  Non-fund Obligating Document.  Nothing in this MOU shall obligate either the 
Forest Service or the Fish and Wildlife Service to obligate or transfer any funds.  
Specific work projects or activities that involve the transfer of funds, services, or 
property among the various agencies and offices of the Forest Service and the 
Fish and Wildlife Service will require execution of separate agreements and be 
contingent upon the availability of appropriated funds.  Such activities must be 
independently authorized by appropriate statutory authority.  This MOU does 
not provide such authority.  Negotiation, execution, and administration of each 
such agreement must comply with all applicable statutes and regulations.  


       
14.  Establishment of Responsibility.  This MOU is not intended to, and does not 


create, any right, benefit, or trust responsibility, substantive or procedural, 
enforceable at law or equity, by a party against the United States, its agencies, 
its officers, or any person. 
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15. Authorized Representatives.  By signature below, the cooperator certifies that 
the individuals listed in this document as representatives of the cooperator are 
authorized to act in their respective areas for matters related to this agreement. 


THE PARTIES HERETO have executed this instrument. 
 
Abigail Kimbell  H. Dale Hall 
Chief  Director 
USDA FOREST SERVICE  US FISH AND WILDLIFE SERVICE 


 
   
      DATE        DATE 
             
 
The authority and format of this 
instrument has been reviewed and 
approved for signature. 
 
      DATE 
FS Agreements Coordinator 
 



jwheeler

Stamp





		Forest Service Contact
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MEMORANDUM OF UNDERSTANDING 
BETWEEN THE 


U.S. DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 


AND THE 
U.S. FISH AND WILDLIFE SERVICE  


TO PROMOTE THE CONSERVATION OF MIGRATORY BIRDS 
 
 
This Memorandum of Understanding (MOU) is entered into between the U.S. 
Department of Agriculture Forest Service, herein referred to as Forest Service and the 
U.S. Fish and Wildlife Service (FWS) and collectively referred to as the Parties. 
(hereinafter “the Parties”). 
 
A.  PURPOSE AND SCOPE 
 
Pursuant to Executive Order 13186, 66 Fed. Reg. 3853 (2001), Responsibilities of 
Federal Agencies to Protect Migratory Birds, this MOU outlines a collaborative approach 
to promote the conservation and reduce the take of migratory birds.  The Executive Order 
directs agencies to take certain actions to further comply with the migratory bird 
conventions, the Migratory Bird Treaty Act (MBTA), the Bald and Golden Eagle 
Protection Act (BGEPA), and other pertinent statutes.  The MBTA, signed in 1918, and 
amended in 1936, 1974 and 1989, implements the United States’ commitment to four 
international conventions (with Canada, Mexico, Japan, and Russia) for the protection of 
migratory birds.  This MOU does not remove the Parties’ legal requirements under the 
MBTA, BGEPA, or other statutes and does not authorize the take of migratory birds. 
 
The purpose of this MOU is to strengthen migratory bird conservation by identifying and 
implementing strategies that promote conservation and avoid or minimize adverse 
impacts on migratory birds through enhanced collaboration between the Parties, in 
coordination with State, Tribal, and local governments. This MOU identifies specific 
activities where cooperation between Parties will contribute to the conservation of 
migratory birds and their habitats.  These activities are intended to complement and 
support existing, and facilitate new, collaborative migratory bird conservation 
partnerships and comprehensive planning efforts for migratory birds.  These include Joint 
Ventures, and planning efforts and activities of the bird initiatives (North American 
Waterfowl Management Plan (NAWMP), the North American Waterbird Conservation 
Plan (NAWCP), the North American Landbird Conservation Plan, the U.S. Shorebird 
Conservation Plan, and the North American Bird Conservation Initiative (NABCI).   
 
 
. 
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B.  STATEMENT OF MUTUAL BENEFIT AND INTERESTS: 
 


The Parties agree that migratory birds are important components of biological diversity. 
Their conservation and management will help sustain ecological integrity and will meet 
the growing public demand for conservation education and outdoor recreation, such as 
wildlife viewing, and hunting opportunities.  Migratory birds also are important 
economically and activities focused on birds provide financial benefits to local 
communities and businesses. Furthermore, the Parties mutually agree that it is important 
to: 1) focus on bird populations; 2) focus on habitat restoration and enhancement where 
actions can benefit specific ecosystems and migratory birds dependent upon them; 3) 
recognize that actions taken to benefit some migratory bird populations may adversely 
affect other migratory bird populations; and 4) recognize that actions that may provide 
long-term benefits to migratory birds may have short-term impacts on individual birds. 
 


1.  Authorities 
 
This MOU is entered under the provisions of the following statutes and executive 
orders: 


 
Alaska National Interest Lands Conservation Act of 1980 (16 USC 3101 et seq.) 
Bald and Golden Eagle Protection Act of 1940 (16 U.S.C. 668-668d) 
Endangered Species Act of 1973 (16 U.S.C. 1531-1544) 
Federal Land and Policy Management Act of 1976 (43 U.S.C. 1701 et seq.) 
Fish and Wildlife Act of 1956 (16 U.S.C. 742a et seq.) 
Fish and Wildlife Conservation Act of 1980 (16 U.S.C. 2901 et seq.) 
Fish and Wildlife Coordination Act of 1934 (16 U.S.C. 661-667) 
Migratory Bird Conservation Act (16 U.S.C. 715 et seq.) 
Migratory Bird Treaty Act of 1918 (16 U.S.C. 703 et seq.) 
Multiple-Use Sustained-Yield Act of 1960 (16 U.S.C. 528-531) 
National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.) 
National Forest Management Act of 1976 (16 U.S.C. 1600 et seq.) 
Public Rangelands Improvement Act of 1978 (43 U.S.C. 1901 et. seq.) 
Responsibilities of Federal Agencies to Protect Migratory Birds, Exec. Order No. 
13186, 66 Fed. Reg. 3853 (2001) 
Sikes Act of 1960 (16 USC 670a-670o) 


 
2. Forest Service 
 


The mission of the Forest Service is to sustain the health, diversity, and 
productivity of the Nation’s forests and grasslands to meet the needs of present 
and future generations.  The Forest Service is responsible for management of 
national forests and grasslands, comprising 193 million acres.  The Forest Service 
supports and participates in the North American Bird Conservation Initiative 
(NABCI) and several of its subcommittees, and in Partners in Flight (PIF), both 
nationally and regionally.  The Forest Service also assisted with the development 
and implementation of the North American Waterfowl Management Plan 
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(NAWMP), the North American Waterbird Conservation Plan (NAWCP), the 
North American Landbird Conservation Plan, and the U.S. Shorebird 
Conservation Plan.   
 
The Forest Service is recognized as a national and international conservation 
leader and plays a pivotal role in conservation of migratory bird populations and 
their habitats. Additionally, many national forests and grasslands are nationally 
and internationally recognized Important Bird Areas or other migratory bird 
designations.  The agency created a Migratory Bird Conservation Team in the 
national headquarters to coordinate Forest Service national and international bird 
conservation activities between four major administrative areas: the National 
Forest System, State and Private Forestry, Research and Development, and 
International Programs.  One of the goals of this team is to augment 
accomplishments for all bird conservation across the Americas.  


 
Within the National Forest System, conservation of migratory birds focuses on 
providing a diversity of habitat conditions at multiple spatial scales and ensuring 
that bird conservation is addressed when planning for other land management 
activities.  The National Forest Management Act (NFMA) requires that each 
national forest develop a land and resource management plan and provide for 
diversity of plant and animal communities in order to meet overall multiple-use 
objectives.   


   
National forest and grassland managers design or collaborate in projects that 
provide for bird conservation in accordance with numerous laws, agreements and 
collaboratively developed comprehensive planning documents (see Definitions 
for a list of comprehensive plans).  Additionally, District and Forest wildlife 
biologists frequently incorporate recommendations from comprehensive planning 
efforts when addressing the effects of proposed actions on migratory bird 
populations. 


  
3.  Fish and Wildlife Service 


 
The mission of the FWS is to work with others to conserve, protect, manage, and 
enhance fish, wildlife, plants, and their habitats for the continuing benefit of the 
American people.  The FWS is legally mandated to implement the conservation 
provisions of the Migratory Bird Treaty Act, which includes responsibilities for 
population management (e.g., monitoring), international coordination, and 
regulations development and enforcement.  The Migratory Bird Conservation Act 
and the Fish and Wildlife Coordination Act provide for habitat conservation 
mandates that include habitat protection (e.g., acquisition, enhancement, and 
modification of habitats). 


 
Many FWS programs are involved in bird conservation activities, including: 
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1. The Division of Migratory Bird Management and the Regional Migratory Bird 
Program offices serve as focal points for policy development and strategic 
planning; developing and implementing monitoring and management initiatives 
that help maintain healthy populations of migratory birds and their habitat; and 
providing continued opportunities for citizens to enjoy bird-related recreation.  
 


2. The Division of Bird Habitat Conservation is instrumental in supporting habitat 
conservation partnerships through the administration of bird conservation grant 
programs and development of Joint Ventures that serve as major vehicles for 
implementing the various bird conservation plans across the country. 


 
3. Ecological Services Field Offices across the country serve as the primary contacts 


for technical assistance and environmental reviews that include, when requested, 
projects developed by national forests involving migratory bird issues.  The Field 
Offices coordinate with the Regional Migratory Bird Offices, as necessary, during 
these reviews regarding permits and overall migratory bird conservation 
coordination for Forest Service activities. 


 
4. The Office of Law Enforcement is the principal FWS program that enforces the   


legal provisions of the MBTA. 
 
The Parties agree that this MOU shall be implemented to the extent permitted by law and 
in harmony with agency missions, subject to the availability of appropriations. 


 
 


C.  BOTH PARTIES SHALL: 
 


1.  Protect, restore, and conserve habitat of migratory birds, addressing the 
responsibilities in Executive Order 13186.  
 


2.  Emphasize an interdisciplinary, collaborative approach to migratory bird 
conservation in cooperation with foreign governments, State and Federal 
agencies, Tribal governments, non-federal partners and willing private 
landowners within the North American Bird Conservation Initiative (NABCI) 
framework, including the following actions: 


 
a. Work collaboratively with partners to identify, restore, and conserve Important 


Bird Areas, Western Hemisphere Shorebird Reserve Network sites, and other 
significant bird sites.   


 
b. Develop and integrate information on migratory bird resources into outreach 


and education materials and activities. 
 


3.  Promote collaborative inventory, monitoring, management studies, research, and 
information exchange, at the appropriate scale, related to the conservation of 
migratory birds and management of their habitats. 
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4.  Promote and contribute migratory bird population and habitat data to interagency 


partnership databases: National Biological Information Infrastructure (NBII), the 
Breeding Bird Research and Monitoring Database (BBIRD), Avian Knowledge 
Network (AKN), the Waterbird Monitoring Partnership Database (WMPD), the 
Natural Resources Monitoring Partnership (NRMP), and other databases that meet 
the needs of the Parties.     


 
5.  Adopt the recommendations in the NABCI Monitoring Subcommittee report 


"Opportunities for Improving Avian Monitoring" (February 2007), where 
applicable, when developing and implementing migratory bird conservation 
activities that warrant monitoring.  Appropriate steps should also be taken by the 
Parties to implement actions identified in the NABCI Monitoring Subcommittee's 
Annual Work Plan (http://www.nabci-us.org/monitoring.html). 
 


6.  Provide training to agency employees on bird population and habitat inventory 
and monitoring methods, as well as management practices that minimize adverse 
impacts and promote beneficial proactive approaches to migratory bird 
conservation. 


 
7.  Recognize and promote economic and recreation values of birds through support 


of International Migratory Bird Day and other events that promote bird 
conservation.  Identify and implement projects and programs to maintain or 
improve the quality of hunting, birdwatching, and other recreational opportunities 
related to migratory birds. 


 
8. Increase awareness of the information contained within comprehensive planning 


efforts for migratory birds to facilitate integration of conservation measures into 
land management and project planning (see Definitions for a list of 
comprehensive planning efforts for migratory birds). 


 
9.  Participate annually, or as needed, in the interagency Council for the 


Conservation of Migratory Birds to evaluate the implementation of this MOU.  
The Council’s duties include:  


 
a. Sharing the latest resource information to assist in the conservation and 


management of migratory birds. 
 


b. Developing an annual report of accomplishments and recommendations related 
to Executive Order 13186. 


 
c. Fostering partnerships to further the goals of Executive Order 13186. 


 
d. Selecting an annual recipient of a Presidential Migratory Bird Federal 


Stewardship Award for contributions to the protection of migratory birds. 
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10. Promote migratory bird conservation internationally, working with domestic and 
international partners as appropriate or relevant to agencies’ authorities.  This 
includes assisting other nations, as appropriate, in sustaining migratory bird 
populations and habitats through technical cooperation, policy development, and 
disaster assistance, including conservation planning, project support, cooperative 
studies, education, and training. 


11. Follow the FWS Bald Eagle Management Guidelines which can be found at 
http://www.fws.gov/migratorybirds/issues/BaldEagle/NationalBaldEagleManage
mentGuidelines.pdf.  The Guidelines include general recommendations for land 
management practices that will benefit Bald Eagles.  The document is intended 
primarily as a tool for landowners and planners who seek information and 
recommendations regarding how to avoid disturbing Bald Eagles.  Many States 
and some Tribal entities have developed State-specific management plans, 
regulations, and/or guidance for landowners and land managers to protect and 
enhance Bald Eagle habitat, and the FWS encourages the continued development 
and use of these planning tools to benefit Bald Eagles.   


 
12. Promote this MOU within the Forest Service and the FWS to ensure its effective 


implementation and its inclusion in land use planning and other avian 
conservation activities. 


 
D.  FOREST SERVICE SHALL: 


 
1.  Address the conservation of migratory bird habitat and populations when 


developing, amending, or revising management plans for national forests and 
grasslands, consistent with NFMA, ESA, and other authorities listed above.  
When developing the list of species to be considered in the planning process, 
consult the current FWS Birds of Conservation Concern (updated 2002 and 
available at www.fws.gov/migratorybirds/reports/BCC2002.pdf), State lists, and 
comprehensive planning efforts for migratory birds (see Definitions for a list of 
comprehensive plans).  Evaluate and consider management objectives and 
recommendations from conservation planning efforts for migratory birds.  
Acknowledge special designations that may apply to all or part of the planning 
area, such as Globally Important Bird Areas in the United States, and 
acknowledge such designations in the appropriate plan documents. 


 
2.  Participate in planning efforts of Bird Conservation Regions (BCRs) to facilitate 


development of conservation actions that benefit migratory bird species across 
multiple land ownerships, such as large-scale watersheds and coastal area 
restoration projects.  Increase awareness within the agency of information 
contained within these plans and within other comprehensive planning efforts for 
migratory birds.   


 
3.  Within the NEPA process, evaluate the effects of agency actions on migratory 


birds, focusing first on species of management concern along with their priority 
habitats and key risk factors.  To the extent practicable: 
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a.   Evaluate and balance long-term benefits of projects against any short- or long-


term adverse effects when analyzing, disclosing, and mitigating the effects of 
actions.   


 
b.   Pursue opportunities to restore or enhance the composition, structure, and 


juxtaposition of migratory bird habitats in the project area. 
 


c.   Consider approaches, to the extent practicable, for identifying and minimizing 
take that is incidental to otherwise lawful activities, including such approaches 
as: 


 
1.  altering the season of activities to minimize disturbances during the 


breeding season; 
 


2.  retaining snags for nesting structures where snags are underrepresented; 
  


3.  retaining the integrity of breeding sites, especially those with long histories 
of use and; 


 
4.  giving due consideration to key wintering areas, migration routes, and stop-


overs. 
 
5.  minimizing or preventing the pollution or detrimental alteration of the 


environments utilized by migratory birds whenever practical by assessing 
information on environmental contaminants and other stressors relevant to 
migratory bird conservation.  


 
d.   Coordinate with the appropriate FWS Ecological Services office when 


planning projects that are likely to have a negative effect on migratory bird 
populations.  Cooperate in developing approaches to minimize negative 
impacts and maximize benefits to migratory birds.   


 
4.  For wind energy development projects, use existing Forest Service guidance and 


other relevant information for minimizing adverse effects to migratory birds and 
for monitoring.   
 


5.  Cooperate with willing landowners to conserve important migratory bird habitat 
on non-federal lands, using purchases, easements, contributions, exchanges, and 
other means.   
 


6.  Initiate and support management studies and research to identify the habitat 
conditions needed to conserve migratory birds, and to evaluate the effects of 
management activities on habitats and populations of migratory birds. 


 
7.  Recognize and promote the value of migratory birds to the public through support 
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of, and participation in, International Migratory Bird Day events; through 
development of Naturewatch viewing sites that focus on bird conservation; and by 
sponsoring bird watching and appreciation activities (e.g., bird festivals and 
celebrations) that draw visitors to the national forests and grasslands. 
 


8.  Promote international collaboration for migratory bird conservation through the 
Wings Across the Americas program. 


 
9.  Within the scope of its statutorily-designated authorities, control the import, 


export, and establishment on National Forest System lands of live exotic animals 
and plants that may be harmful to migratory bird resources. 
 


10.  Follow all migratory bird permitting requirements for activities subject to 50 
CFR Part 21.  


 
11.  Advise the public of the availability of this MOU through a notice published in 


the Federal Register. 
 


 
E.  FISH AND WILDLIFE SERVICE SHALL: 
 


1.  Continue to maintain a permits web page that provides links to all offices 
responsible for issuing permits for take of migratory birds. 


 
2.  Provide essential background information to the Forest Service to guide sound 


management decisions.  This may include, but is not limited to, migratory bird 
distributions, status, key habitats, conservation guidelines, and risk factors at 
appropriate landscape scales such as BCRs, rangewide or flyway-wide.  This 
includes updating the FWS Birds of Conservation Concern at regular intervals so 
it is a reliable reference. 


 
3.  Work to identify special migratory bird habitats (migration corridors, stop-over 


habitats, ecological conditions important in nesting habitats, etc.) to aid in 
collaborative planning. 


 
4.  Provide technical assistance, at the request of the Forest Service, on migratory 


bird species, their habitats, and conservation.   
 


F.  DEFINITIONS: 
 
Bird Conservation Region – a geographic unit used to facilitate bird conservation 
planning and actions under the North American Bird Conservation Initiative 
(http://www.nabci-us.org/bcrs.html). 
 
Birds of Conservation Concern – the list of migratory and non-migratory birds of the 
United States and its territories that are of conservation concern.  The list is published and 
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maintained by the Fish and Wildlife Service, Division of Migratory Bird Management.  
The current version of the list (2002) is available at 
http://migratorybirds.fws.gov/reports/bcc2002.pdf. 
 
Comprehensive planning efforts for migratory birds – National and regional conservation 
plans developed by bird initiatives, Joint Ventures, or BCR partnerships.  Bird initiatives 
include Partners in Flight, North American Waterfowl Management Plan, U.S. Shorebird 
Conservation Plan, Waterbird Conservation for the Americas, and the North American 
Bird Conservation Initiative. Other efforts include Important Bird Areas, Western 
Hemisphere Shorebird Reserve Network, and Wings Across the Americas. 
 
Council for the Conservation of Migratory Birds - Interagency council established by the 
Secretary of the Interior to oversee the implementation of Executive Order 13186. 
 
Disturb (Bald and Golden Eagle Protection Act) – to bother or agitate a bald or golden 
eagle to a degree that causes, or is likely to cause, based on the best scientific information 
available, (1) injury to an eagle, (2) a decrease in its productivity, by substantially 
interfering with its normal breeding, feeding, or sheltering behavior, or (3) nest 
abandonment, 50 CFR 22.3, by substantially interfering with its normal breeding, 
feeding, or sheltering behavior.  
 
Ecological condition - Components of the biological and physical environment that can 
affect diversity of plant and animal communities and the productive capacity of 
ecological systems.  These components could include the abundance and distribution of 
aquatic and terrestrial habitats, road and other structural developments, human uses, and 
invasive, exotic species (FSM 219.16). 
 
Effect (adverse or beneficial) - The result of a management action on migratory bird 
populations, habitats, ecological conditions, and/or significant bird conservation sites.  
Effects and impacts are synonymous in this MOU. Effects may be direct, indirect, or 
cumulative.  
 
Federal agency - an executive department or agency of the U.S. government, including its 
employees while acting in their official capacity.  It does not include non-Federal entities, 
regardless of Federal funding, involvement, or authorization. 
 
Important Bird Areas (IBAs) – a network of sites that provides essential habitat for the 
long-term conservation of birds.  In the United States, the IBA network is a cooperative 
venture of the American Bird Conservancy and the National Audubon Society. 
 
Joint Venture – an ecoregional, self-directed partnership of Federal, State and local 
agencies, Tribes, non-government organizations, corporations and individuals that has 
formed to deliver the objectives of national or international bird conservation initiatives. 
 
Management action - an activity by a Federal government agency that could result in a 
positive or negative impact on migratory bird populations or habitats.  Conservation 
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measures should be considered to mitigate negative impacts of management actions on 
migratory bird populations. 
 
Migratory bird - an individual of any species protected by the Migratory Bird Treaty Act; 
a list of migratory birds can be found in 50 CFR § 10.13 at 
http://www.gpoaccess.gov/cfr/retrieve.html 
 
Waterbird Conservation for the Americas (WCA) - a coalition of Federal and State 
government agencies, non-governmental organizations, and private interests focusing on 
the conservation of waterbirds (http://www.waterbirdconservation.org/).   
 
North American Waterfowl Management Plan (NAWMP) - a coalition of Federal and 
State government agencies, non-governmental organizations, and private interests 
focusing on the conservation of waterfowl 
(http://www.fws.gov/birdhabitat/NAWMP/Planstrategy.shtm). 
 
North American Bird Conservation Initiative (NABCI) - an effort to align the avian 
conservation community to implement bird conservation through regionally-based, 
biologically-driven, landscape-oriented partnerships across the North American 
continent. NABCI includes Federal agencies of Canada, Mexico and the United States, as 
well as most landbird, shorebird, waterbird, and waterfowl conservation initiatives 
(www.nabci-us.org). 
 
Partners in Flight (PIF) - a coalition of more than 300 partners including Federal and 
State government agencies, non-governmental organizations, conservation groups, 
foundations, universities, and industry that focus on the conservation of landbirds 
(www.partnersinflight.org).   
 
Take – take in this MOU has the same meaning as defined in 50 CFR § 10.12 and means 
to pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to pursue, hunt, 
shoot, wound, kill, trap, capture, or collect.   
 
U.S. Shorebird Conservation Plan (USSCP) - an effort undertaken by a partnership of 
Federal and State government agencies, non-governmental organizations, and private 
groups to ensure that stable and self-sustaining populations of all shorebird species are 
restored and protected (http://www.fws.gov/shorebirdplan/). 
 
Western Hemisphere Shorebird Reserve Network (WHSRN) - a coalition of private and 
public organizations in seven countries working together to study and conserve 
shorebirds through conservation, restoration, and management of critical shorebird 
habitats throughout the Americas (http://www.whsrn.org/). 
 
Wings Across the Americas – a collaborative effort by the Forest Service International 
Programs and partners in Central America and the Caribbean to conserve the wintering 
grounds of migratory birds (http://www.fs.fed.us/global/wings/birds/welcome.htm). 
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G.  IT IS MUTUALLY UNDERSTOOD AND AGREED BY AND BETWEEN THE 
PARTIES THAT: 


 
1. Species Conservation Process.  The MOU will not change or alter species 


conservation process and procedure requirements associated with the Endangered 
Species Act or process and procedure requirements associated with agency-
defined priority species.  Each agency’s responsibilities towards such species 
remain unchanged.  


 
2.  Ongoing Activities.  Proposed actions that are nearing the completion of the 


NEPA process following the date this MOU is signed would not be subject to the 
MOU.  This would include projects that are between the end of the final comment 
period and the signing of the Record of Decision.  Each agency is encouraged to 
immediately begin implementing the conservation measures set forth in this MOU 
as appropriate and practicable.  


 
3.  National Environmental Policy Act (NEPA) Requirements.  This instrument in no 


way diminishes or takes the place of the respective Party’s requirements for 
conducting environmental analysis, including NEPA requirements.  NEPA 
requirements will continue with or without the MOU. 


 
4.  Dispute Resolution.  In the event of a dispute between the Parties regarding a 


particular practice or activity, the Parties shall first attempt to resolve the dispute 
with the Forest Service unit management and the appropriate FWS office.  If there 
is no resolution at this level within 30 days, either Party may elevate the issue to 
the appropriate officials at Forest Service or FWS Regional offices.  In the event 
that there is no resolution at the Regional offices within 30 days, the dispute may 
be elevated by either Party to the Washington office of each agency.   


 
5.  Current Contracts and Agreements.  This MOU does not require changes to 


current contracts, permits, or other third party agreements. 
 


6.  Budgetary Limits.  This MOU shall be implemented to the extent permitted by 
law and subject to the availability of appropriations and within Administration 
budgetary limits, and in harmony with agency missions. 


 
7.  Freedom of Information Act (FOIA).  Any information furnished to the Forest 


Service under this instrument is subject to the Freedom of Information Act (5 
U.S.C. 552). 


 
8.  Participation in Similar Activities.  This instrument in no way restricts the Forest 


Service or the Cooperator(s) from participating in similar activities with other 
public or private agencies, organizations, and individuals. 


 
9.  Commencement/Expiration/Termination.  This MOU takes effect upon the 


signature of the Forest Service and Fish and Wildlife Service and shall remain in 
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effect for five years from the date of execution.  This MOU may be extended or 
amended upon written request of either the Forest Service or the Fish and Wildlife 
Service and the subsequent written concurrence of the other(s).  Either the Forest 
Service or the FWS may terminate this MOU with a 60-day written notice to the 
other(s).  


 
10. Responsibilities of Parties.  The Forest Service and the Fish and Wildlife Service 


will handle their own activities and utilize their own resources, including the 
expenditure of their own funds, in pursuing these objectives.  Each party will 
carry out its separate activities in a coordinated and mutually beneficial manner.   


 
11. Nothing in this MOU creates any right in any non-party to this agreement and no       


non-party has the right to enter the terms hereof. 
 
12.  Principal Contacts.  The principal contacts for this instrument are: 


 
 


Forest Service Contact Fish and Wildlife Service 
 Contact 


Anne Zimmermann, Director Dr. Robert Blohm, Chief 
Watershed, Fish, Wildlife, Air and 
Rare Plants 


Division of Migratory Bird  
Management 


USDA Forest Service US Fish and Wildlife Service  
1400 Independence Ave., SW 4401 N. Fairfax Drive, MS 4107 
Washington, DC 20250-1121 Arlington, VA 22203  
Phone:  (202) 205-1671 Phone:  (703)-358-1966 
FAX:  (202) 205-1599 FAX:  (703) 358-1714 
E-Mail:  azimmermann@fs.fed.us E-Mail:  Robert_Blohm@fws.gov 
  


13.  Non-fund Obligating Document.  Nothing in this MOU shall obligate either the 
Forest Service or the Fish and Wildlife Service to obligate or transfer any funds.  
Specific work projects or activities that involve the transfer of funds, services, or 
property among the various agencies and offices of the Forest Service and the 
Fish and Wildlife Service will require execution of separate agreements and be 
contingent upon the availability of appropriated funds.  Such activities must be 
independently authorized by appropriate statutory authority.  This MOU does 
not provide such authority.  Negotiation, execution, and administration of each 
such agreement must comply with all applicable statutes and regulations.  


       
14.  Establishment of Responsibility.  This MOU is not intended to, and does not 


create, any right, benefit, or trust responsibility, substantive or procedural, 
enforceable at law or equity, by a party against the United States, its agencies, 
its officers, or any person. 
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15. Authorized Representatives.  By signature below, the cooperator certifies that 
the individuals listed in this document as representatives of the cooperator are 
authorized to act in their respective areas for matters related to this agreement. 


THE PARTIES HERETO have executed this instrument. 
 
Abigail Kimbell  H. Dale Hall 
Chief  Director 
USDA FOREST SERVICE  US FISH AND WILDLIFE SERVICE 


 
   
      DATE        DATE 
             
 
The authority and format of this 
instrument has been reviewed and 
approved for signature. 
 
      DATE 
FS Agreements Coordinator 
 



jwheeler

Stamp





		Forest Service Contact





Calendar Entry

Meeting
Notify me
Mark Private Pencil In

Subject Mine Water Supply Pumping Model Report Teleconference

When

Starts Wed 07/21/2010 09:00 AM

Ends Wed 07/21/2010 11:00 AM
2 hours

Specify a different time zone

Invitees

Invited The following invitees have been invited

Required (to)
Nathan.W.Haws@us.mwhglobal.com, 
Stephen.Taylor@us.mwhglobal.com, 
Toby.Leeson@us.mwhglobal.com, Salek 

Chair mreichard@swca.com

Where

Location

Reserved No rooms or resources 
have been reserved

Categorize

Description

Please call in using 866-740-1260 code 5410791
Thanks!

Your Notes



From: Larry Jones
To: jrigg@swca.com
Cc: Melinda D Roth; Deborah K Sebesta; Salek Shafiqullah; Robert Lefevre; Richard A Gerhart;

mreichard@swca.com; gsoroka@swca.com
Subject: mitigation language
Date: 05/24/2010 09:55 AM

Jonathan et al.--

In the undated (filename dated as 5/10/2010, but not recorded on document) Rosemont
Mitigation Table that Mindee just sent me, it says the following under plants and animals:

1.3.2.Rosemont shall develop a Noxious Weed and Invasive Species Management
Plan that includes periodic monitoring and eradication of designated noxious plants
on Forest Lands. 

Per a note that Julia Fonseca, Pima Co., sent us on 5/20/2010, we need to ensure that aquatic
invasive species are eradicated and monitored, as well as invasive plants, so I recommend we
replace 1.3.2. with something more encompassing, such as (bold added):

1.3.2.Rosemont Copper Company shall develop a Noxious Weed and Invasive
Species Management Plan that includes initial eradication, as practicable, 
and periodic monitoring and eradication of designated noxious plants and invasive
animals (e.g., warmwater fishes) on Forest Lands. Prior to ground
disturbance, non-native aquatic species must be eradicated from
within the boundaries of the Rosemont Copper Company patented
and unpatented mining claims, to ensure there is no downstream
transport of invasive aquatic organisms during any phase of mining
operations.  The Plan must ensure there will not be concomitant
deleterious effects to threatened, endangered, and sensitive species
of plants and animals coexisting with undesirable non-natives during
control operations, except as authorized under the federal regulatory
framework (e.g., Endangered Species Act consulation).

Melissa--can you file in project record under biological resources?  If anybody has a better
way to state this, I'm all ears, or wordsmithing can wait till later, and it can be a placeholder
now.

As an aside, this is a plea to always have the date of a draft on the draft document itself.  I
also like to see the name of the compiler (author), so we know who receives official
comments, to keep book-keeping straight.  Thanks!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:jrigg@swca.com
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@swca.com
mailto:gsoroka@swca.com


From: Larry Jones
To: jrigg@swca.com
Cc: Melinda D Roth; Deborah K Sebesta; Salek Shafiqullah; Robert Lefevre; Richard A Gerhart;

mreichard@swca.com; gsoroka@swca.com
Subject: mitigation language
Date: 05/24/2010 09:55 AM

Jonathan et al.--

In the undated (filename dated as 5/10/2010, but not recorded on document) Rosemont
Mitigation Table that Mindee just sent me, it says the following under plants and animals:

1.3.2.Rosemont shall develop a Noxious Weed and Invasive Species Management
Plan that includes periodic monitoring and eradication of designated noxious plants
on Forest Lands. 

Per a note that Julia Fonseca, Pima Co., sent us on 5/20/2010, we need to ensure that aquatic
invasive species are eradicated and monitored, as well as invasive plants, so I recommend we
replace 1.3.2. with something more encompassing, such as (bold added):

1.3.2.Rosemont Copper Company shall develop a Noxious Weed and Invasive
Species Management Plan that includes initial eradication, as practicable, 
and periodic monitoring and eradication of designated noxious plants and invasive
animals (e.g., warmwater fishes) on Forest Lands. Prior to ground
disturbance, non-native aquatic species must be eradicated from
within the boundaries of the Rosemont Copper Company patented
and unpatented mining claims, to ensure there is no downstream
transport of invasive aquatic organisms during any phase of mining
operations.  The Plan must ensure there will not be concomitant
deleterious effects to threatened, endangered, and sensitive species
of plants and animals coexisting with undesirable non-natives during
control operations, except as authorized under the federal regulatory
framework (e.g., Endangered Species Act consulation).

Melissa--can you file in project record under biological resources?  If anybody has a better
way to state this, I'm all ears, or wordsmithing can wait till later, and it can be a placeholder
now.

As an aside, this is a plea to always have the date of a draft on the draft document itself.  I
also like to see the name of the compiler (author), so we know who receives official
comments, to keep book-keeping straight.  Thanks!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:jrigg@swca.com
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@swca.com
mailto:gsoroka@swca.com


From: Larry Jones
To: Melinda D Roth; jrigg@swca.com
Cc: Richard A Gerhart; Deborah K Sebesta; gsoroka@swca.com; mreichard@swca.com
Subject: mitigation placeholder for Hexalectris
Date: 06/02/2010 04:33 PM

Mindee and Jonathan--

I know there is a big rush to get mitigations in the mitigation table, but I can't
believe they are in a final stage since all of the specialists' reports identifying
mitigation aren't completed (e.g., field surveys for the orchid are still underway, and
Biological Evaluation is forthcoming) and alternatives haven't been accurately
mapped, but after today's field trip to see Hexalectris colemanii orchids, and get the
update from WestLand (Bob Schmalzel and Gabrielle) and Rosemont (Holly Lawson),
it seems we would want to at least protect and buffer the known perimeters of the
orchid subpopulations in McCleary Canyon and its tributaries.  The population in
Wasp Canyon is apparently too close to the pit to warrant mitigation, but the others,
which are physically near the plant facilities could be protected by a perimeter fence
and a gate (to allow access as needed).  Inside the fence, we would want to buffer
the site with "as large an area as possible" to minimize edge effect.  Rick and Debbie
may have something to add, and there may be more to consider, such as water
diversions.  How about this wording for starts (so we at least have a placeholder,
and can wordsmith or add to later):

"All populations and subpopulations of Hexalectris revoluta var. colemanii within the
proposed project area that can be avoided during mining activities will be protected
by a perimeter fence and at least one lockable access gate (exclosure).  The
perimeter of a population/subpopulation is identified by connecting the outermost
localities (minimum convex polygon) and adding a 100 ft  buffer, wherever possible. 
It is important to design the perimeter fence such that it will not be compromised by
seasonally high water flows or mining activity."

Melissa--please put this note in the project record under Biological Resources.

Thanks!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:jrigg@swca.com
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:gsoroka@swca.com
mailto:mreichard@swca.com


From: Larry Jones
To: jason_douglas@fws.gov
Cc: mreichard@swca.com; Beverley A Everson; Melinda D Roth; Deborah K Sebesta; tfurgason@swca.com; Richard

A Gerhart; Teresa Ann Ciapusci
Subject: Mitigation recommendations
Date: 12/07/2009 11:03 AM

Jason--

As per a "to-do" item at the recent Interdisciplinary Team meeting for the proposed
Rosemont Copper Mine project.  I would like to request that Fish and Wildlife Service
submit any suggestions they have for mitigation related to threatened, endangered,
proposed, or candidate species.  A recent letter that went out to cooperating
agencies asked for:

"A list of mitigation measures (also referred to as permit terms and conditions) your agency
would include in permit(s) or similar regulatory or authorizing instruments if the Rosemont
Copper Project mining proposal were implemented – OR – a negative response."

Although FWS is not a cooperating agency, we still request the same information
from you.  Thanks!

[Melissa...I couldn't find the "Project Record Outline" on WebEx (not under forms
and templates, at least), but this would probably be filed as 4c.  Although not
agency consultation (which would be filed as 3b), mitigation is often rendered as
conservation measures or terms and conditions in a Biological Opinion]

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:jason_douglas@fws.gov
mailto:mreichard@swca.com
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES


From: Salek Shafiqullah
To: Beverley A Everson
Cc: Melinda D Roth
Subject: Mitigation table edits
Date: 06/28/2010 11:31 AM
Attachments: Mitigation Table June 8 2010 Update salek.docx

Hello Bev,
I made some edits to the mitigation table.  It is attached.  This is not a finished
product as other permitting agencies will be adding to it and since presently I am
not privy to that information, I cannot include it yet.  Within the original June 8th
table, there were notes that Rosemont and SWCA were supposed to modify it as
well.  I have not seen any of their edits yet.  Have you?  

 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES

Rosemont Copper Project PDEIS: Chapter 2 Mitigation Comment Compilation

June 4, 2010



		Updated Item #

		Initial #

		Proposed Mitigation Measure

		To which Action Alt(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Target Issue(s) and Quantitative Units of Measure



		

		

		Air

		

		

		

		



		

		

		Covered under law, regulation, and policy

		

		

		

		



		1.1.1. 

		

		

		

		

		

		



		1.1.2. 

		

		

		

		

		

		



		

		102   

		Hydrology

		

		

		

		



		

		

		Covered under law, regulation, and policy

		

		

		

		



		1.1.3. 

		110

		Groundwater Protection

Obtain and maintain an Aquifer Protection Program permit from the ADEQ that determines the requirements to reduce or eliminate the potential for discharge of pollutants to the aquifer through the employment of Best Available Demonstrated Control Technology and monitoring at the Points of Compliance. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by ADEQ that will be relied upon by the ADEQ to issue the authorizing or regulatory permit.



As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to comply with enforceable groundwater protection permit conditions of the ADEQ APP.



The APP permit conditions are issued by the State of Arizona and include to:

· Thorough geotechnical and geological site evaluation as part of engineering design review,

· Review by ADEQ that includes designs that include a demonstration of Best Available Demonstrated Control Technology suitable to the site and to the application.  

· Prefunding or guarantee of independent sources of funding for all costs for decommissioning plant facilities with potential to discharge pollutants to groundwater

· Monitor plant operations for compliance with permit standards 

· Build and operate monitor wells for groundwater quality at compliance points required by the APP permit throughout facility operations and after closure.

· Pay all expenses related to groundwater protection, monitoring, and as may be necessary to maintain compliance with permit standards

· Prepare a Groundwater Monitoring and Reporting Plan that includes requirements in the permit.



Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.





		 

		FS,  Tribes

		 

		Water – groundwater quality, Clean Water Act

GW quality



		1.1.4. 

		116

		Surface Water Protection

Obtain a Multi-sector General Permit from ADEQ’s Arizona Pollutant Discharge Elimination System program that regulates stormwater discharges associated with industrial activity. Obtaining this permit includes the preparation of a stormwater pollution prevention plan and implementation of control measures as outlined by ADEQ’s AZPDES MSGP program.  The uses of Best Management Practices (BMP’s) are an integral part of these plans and permits.  



General BMP’s associated with these permits may include, among others:

· erosion and sediment control,

· good housekeeping,

· routine inspections and maintenance,

· Maintain stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.    

· Prepare and implement erosion control actions before starting surface disturbing activities.

· Disturb the smallest area practical.

· Implement concurrent reclamation when feasible.

· Manage runoff from disturbed areas to reduce sediment from leaving the site.

· Use berms and ditches to control runoff from road surfaces.

· Install settling basins, hay bales, and/or silt fences to control sediment in ditches.

· Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.

· Seed road cuts with an approved seed mix.

· Use hydroseeding on steep or more erodible cuts and fills as appropriate.

· Maintain sediment control measures after storm events.

· Monitor effectiveness of ongoing erosion and sediment control measures and modify where appropriate.

 

		 

		FS

		 AZPDES

		Water – surface water beneficial uses, Clean Water Act



Land Stability and Soil Productivity - 

· Area of disturbance

· Sediment to Davidson Cyn.

· Reclamation results



SW quality



		1.1.5. 

		117

		As needed for each of the alternatives under comparative analysis and design review, Rosemont shall provide for appropriate capacity of process water and tailings storage to protect against flooding or overtopping.



The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.



Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. *** RCC to provide requirements after meeting with ADWR

		

		FS

		ADEQ APP,

MSHA, AZ State Dam Safety Permits

		Water – groundwater quality, surface water beneficial uses, Clean Water Act





Engineering Safety Factor





		1.2. 

		 

		Supplemental Mitigation

		 

		 

		 

		 



		1.2.1. 

		103

		As applicable to waste rock and tailings disposal siting alternatives, small retention structures shall facilitate infiltration of storm water on-site to contribute to local groundwater recharge. These retention, infiltration basins shall be managed to optimize maintenance of surface and ground water quality.

		All (except MPO)

		FS

		 

		Water – groundwater quality, surface water beneficial uses



		1.2.2. 

		104

		Where stormwater rules and management plans allow, diversions consistent with topography shall be designed and operated to route storm water efficiently through or around project facilities and to transport runoff water to downstream watersheds.

		All (except MPO)

		FS

		 

		Water – surface water beneficial uses



		1.2.3. 

		108

		In the vicinity of the Rosemont water supply wells, Rosemont has agreed to a program to mitigate the potential effects of Rosemont pumping on residential water supply wells in the Sahuarita Heights neighborhood.  The USWO Rosemont USWO agreement includes:

· A legally binding instrument negotiated and implemented by the United Sahuarita Well Owners group and Rosemont. 

· Rosemont has agreed to implement and maintain this residential well protection plan throughout the life of its mineral production operations.  

· The USWO/Rosemont agreement has detailed terms related to pump inspection, pump maintenance, pump replacement, well inspection, well maintenance, and well replacement.

· Costs for the USWO/Rosemont agreement are born by Rosemont for the benefit of the USWO members and Rosemont.  

· The agreement has been signed and recorded in Pima County.  

· A third-party insurance company administers the obligations of Rosemont to protect pumps, wells, and water supply to residential wells under the USWO agreement. 

· The benefits of the USWO/Rosemont agreement are transferable to successors of interest to USWO participants.

· The USWO/Rosemont agreement is binding on successors in interest to Rosemont. 

· The right to pump water from the Rosemont Wells is subject to the requirement of the Mineral Extraction Water Right from ADWR.

· The ADWR permitted water right has been pledged as security for the implementation and continued compliance with the USWO/Rosemont agreement.

		All (except MPO)

		FS

		 ADWR

		 Water – groundwater quantity Santa Cruz



		1.2.4. 

		121

		To minimize infiltration, Rosemont shall either grade the top surface of the tailings storage facility to minimize surface water ponding and infiltration, or grade the surface of the tailings to maximize retention for evaporation without infiltration.

		All (except MPO)

		FS

		ADEQ APP,

MSHA

		Water – groundwater quality



		1.2.5. 

		125

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement Regional Groundwater Mitigation within the TAMA, including plans implemented or to be implemented for:

· Utilize available CAP water as a source to conduct regional recharge within Tucson Active Management Area.

· Local CAP recharge as close as possible within the TAMA to the Rosemont supply well field in the area of the cone of depression caused by Rosemont water withdrawal.

· To the extent practicable, balance CAP storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use.

· Maintain water storage and use inventory records to show that CAP recharge credits exceed groundwater removed from the TAMA, and that the offset-credits are extinguished and not recoverable.



		All (except MPO)

		FS

		 





Not connected actions

		Water – groundwater quantity Santa Cruz



		1.1.1. 

		130

		Every 5 years, Rosemont will conduct a review of alternative water sources.  For example, should CAP water, gray water, or effluent become available for mine operations, Rosemont will consider its use.

		All (except MPO)

		Public

		 

		Under feasibility study, drop or include in an alternative.



		1.1.2. 

		138

		Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.

		All (except MPO)

		Public

		 

		Water – groundwater quality



		1.1.3. 

		

		Ground water quantity monitoring plan will be developed.  It will be an evaluation of groundwater level data for comparison to groundwater model predictions.  Model recalibration will be conducted if threshold values are reached.  Annual reporting.  This will occur on both groundwater systems affected by the proposal including Santa Cruz Valley and Davidson Canyon/Cienega Creek.  A network of wells and piezometers will be used including existing wells and new wells.

		

		

		

		



		1.1.4. 

		

		A Rosemont Mine water website will be constructed, updated annually and maintained by Rosemont with concurrence by the forest service.  All water related data and reports will be accessible to the general public at this location.  This includes all surface and ground water quality and quantity data.  Executive summaries will be provided annually and written for the non technical person.

		

		

		

		



		1.1.5. 

		

		Annually fund the USGS (United States Geological Survey) to operate and maintain existing surface water flow measurement gages at the Barrel Canyon near Sonoita (09484580), Cienega Creek near Sonoita (09484550), and Pantano Wash near Vail AZ (09484600).

		

		

		

		



		1.1.6. 

		

		Water conservation measures would be implemented to minimize the need for ground water pumping.
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Hydrology


 


 


 


 


 


 


 


Covered under law, regulation, and policy


 


 


 


 


 


1.1.3.


 


 


110


 


Groundwater Protection


 


Obtain and maintain an Aquifer Protection Program permit from the ADEQ 


that determines th


e requirements to reduce or eliminate the potential for 


discharge of pollutants to the aquifer through the employment of Best 


Available Demonstrated Control Technology and monitoring at the Points 


of Compliance. Permit acquisition requires the preparation 


of necessary 


studies and technical reports as prescribed by ADEQ that will be relied 


upon by the ADEQ to issue the authorizing or regulatory permit.


 


 


As a condition of Forest Service approval of Augusta's MPO, Augusta and 


any successors in ownership of the


 


Mine must be required to agree in 


writing to comply with enforceable groundwater protection permit 


conditions of the ADEQ APP.


 


 


The APP permit conditions are issued by the State of Arizona and include 


to:


 


·


 


Thorough geotechnical and geological site evaluati


on as part of 


engineering design review,


 


·


 


Review by ADEQ that includes designs that include a demonstration of 


Best Available Demonstrated Control Technology suitable to the site 


and to the application.  


 


·


 


Prefunding or guarantee of independent sources of fu


nding for all 


costs for decommissioning plant facilities with potential to discharge 


pollutants to groundwater


 


·


 


Monitor plant operations for compliance with permit standards 


 


·


 


Build and operate monitor wells for groundwater quality at compliance 


points requi


red by the APP permit throughout facility operations and 


after closure.


 


·


 


Pay all expenses related to groundwater protection, monitoring, and as 


may be necessary to maintain compliance with permit standards


 


·


 


Prepare a Groundwater Monitoring and Reporting Plan


 


that includes 


requirements in the permit.


 


 


Should monitoring indicate a failure to comply with water quality standards 


set by permit, Rosemont shall comply with all surface and groundwater 


permit monitoring, reporting and contingency conditions.


 


 


 


 


 


FS


, 


 


Tribes


 


 


 


Water 


–


 


groundwater quality, Clean Water Act


 


GW quality
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		Updated Item #

		Initial #

		Proposed Mitigation Measure

		To which Action Alt(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Target Issue(s) and Quantitative Units of Measure



		

		

		Air

		

		

		

		



		

		

		Covered under law, regulation, and policy

		

		

		

		



		1.1.1. 

		

		

		

		

		

		



		1.1.2. 

		

		

		

		

		

		



		

		102   

		Hydrology

		

		

		

		



		

		

		Covered under law, regulation, and policy

		

		

		

		



		1.1.3. 

		110

		Groundwater Protection

Obtain and maintain an Aquifer Protection Program permit from the ADEQ that determines the requirements to reduce or eliminate the potential for discharge of pollutants to the aquifer through the employment of Best Available Demonstrated Control Technology and monitoring at the Points of Compliance. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by ADEQ that will be relied upon by the ADEQ to issue the authorizing or regulatory permit.



As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to comply with enforceable groundwater protection permit conditions of the ADEQ APP.



The APP permit conditions are issued by the State of Arizona and include to:

· Thorough geotechnical and geological site evaluation as part of engineering design review,

· Review by ADEQ that includes designs that include a demonstration of Best Available Demonstrated Control Technology suitable to the site and to the application.  

· Prefunding or guarantee of independent sources of funding for all costs for decommissioning plant facilities with potential to discharge pollutants to groundwater

· Monitor plant operations for compliance with permit standards 

· Build and operate monitor wells for groundwater quality at compliance points required by the APP permit throughout facility operations and after closure.

· Pay all expenses related to groundwater protection, monitoring, and as may be necessary to maintain compliance with permit standards

· Prepare a Groundwater Monitoring and Reporting Plan that includes requirements in the permit.



Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.





		 

		FS,  Tribes

		 

		Water – groundwater quality, Clean Water Act

GW quality



		1.1.4. 

		116

		Surface Water Protection

Obtain a Multi-sector General Permit from ADEQ’s Arizona Pollutant Discharge Elimination System program that regulates stormwater discharges associated with industrial activity. Obtaining this permit includes the preparation of a stormwater pollution prevention plan and implementation of control measures as outlined by ADEQ’s AZPDES MSGP program.  The uses of Best Management Practices (BMP’s) are an integral part of these plans and permits.  



General BMP’s associated with these permits may include, among others:

· erosion and sediment control,

· good housekeeping,

· routine inspections and maintenance,

· Maintain stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.    

· Prepare and implement erosion control actions before starting surface disturbing activities.

· Disturb the smallest area practical.

· Implement concurrent reclamation when feasible.

· Manage runoff from disturbed areas to reduce sediment from leaving the site.

· Use berms and ditches to control runoff from road surfaces.

· Install settling basins, hay bales, and/or silt fences to control sediment in ditches.

· Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.

· Seed road cuts with an approved seed mix.

· Use hydroseeding on steep or more erodible cuts and fills as appropriate.

· Maintain sediment control measures after storm events.

· Monitor effectiveness of ongoing erosion and sediment control measures and modify where appropriate.

 

		 

		FS

		 AZPDES

		Water – surface water beneficial uses, Clean Water Act



Land Stability and Soil Productivity - 

· Area of disturbance

· Sediment to Davidson Cyn.

· Reclamation results



SW quality



		1.1.5. 

		117

		As needed for each of the alternatives under comparative analysis and design review, Rosemont shall provide for appropriate capacity of process water and tailings storage to protect against flooding or overtopping.



The long-term nature of mine facilities such as diversion channels requires projects to implement prudent design criteria and methods. Rosemont shall utilize design criteria that meets or exceeds safety factors.



Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. *** RCC to provide requirements after meeting with ADWR

		

		FS

		ADEQ APP,

MSHA, AZ State Dam Safety Permits

		Water – groundwater quality, surface water beneficial uses, Clean Water Act





Engineering Safety Factor





		1.2. 

		 

		Supplemental Mitigation

		 

		 

		 

		 



		1.2.1. 

		103

		As applicable to waste rock and tailings disposal siting alternatives, small retention structures shall facilitate infiltration of storm water on-site to contribute to local groundwater recharge. These retention, infiltration basins shall be managed to optimize maintenance of surface and ground water quality.

		All (except MPO)

		FS

		 

		Water – groundwater quality, surface water beneficial uses



		1.2.2. 

		104

		Where stormwater rules and management plans allow, diversions consistent with topography shall be designed and operated to route storm water efficiently through or around project facilities and to transport runoff water to downstream watersheds.

		All (except MPO)

		FS

		 

		Water – surface water beneficial uses



		1.2.3. 

		108

		In the vicinity of the Rosemont water supply wells, Rosemont has agreed to a program to mitigate the potential effects of Rosemont pumping on residential water supply wells in the Sahuarita Heights neighborhood.  The USWO Rosemont USWO agreement includes:

· A legally binding instrument negotiated and implemented by the United Sahuarita Well Owners group and Rosemont. 

· Rosemont has agreed to implement and maintain this residential well protection plan throughout the life of its mineral production operations.  

· The USWO/Rosemont agreement has detailed terms related to pump inspection, pump maintenance, pump replacement, well inspection, well maintenance, and well replacement.

· Costs for the USWO/Rosemont agreement are born by Rosemont for the benefit of the USWO members and Rosemont.  

· The agreement has been signed and recorded in Pima County.  

· A third-party insurance company administers the obligations of Rosemont to protect pumps, wells, and water supply to residential wells under the USWO agreement. 

· The benefits of the USWO/Rosemont agreement are transferable to successors of interest to USWO participants.

· The USWO/Rosemont agreement is binding on successors in interest to Rosemont. 

· The right to pump water from the Rosemont Wells is subject to the requirement of the Mineral Extraction Water Right from ADWR.

· The ADWR permitted water right has been pledged as security for the implementation and continued compliance with the USWO/Rosemont agreement.

		All (except MPO)

		FS

		 ADWR

		 Water – groundwater quantity Santa Cruz



		1.2.4. 

		121

		To minimize infiltration, Rosemont shall either grade the top surface of the tailings storage facility to minimize surface water ponding and infiltration, or grade the surface of the tailings to maximize retention for evaporation without infiltration.

		All (except MPO)

		FS

		ADEQ APP,

MSHA

		Water – groundwater quality



		1.2.5. 

		125

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement Regional Groundwater Mitigation within the TAMA, including plans implemented or to be implemented for:

· Utilize available CAP water as a source to conduct regional recharge within Tucson Active Management Area.

· Local CAP recharge as close as possible within the TAMA to the Rosemont supply well field in the area of the cone of depression caused by Rosemont water withdrawal.

· To the extent practicable, balance CAP storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use.

· Maintain water storage and use inventory records to show that CAP recharge credits exceed groundwater removed from the TAMA, and that the offset-credits are extinguished and not recoverable.



		All (except MPO)

		FS

		 





Not connected actions

		Water – groundwater quantity Santa Cruz



		1.1.1. 

		130

		Every 5 years, Rosemont will conduct a review of alternative water sources.  For example, should CAP water, gray water, or effluent become available for mine operations, Rosemont will consider its use.

		All (except MPO)

		Public

		 

		Under feasibility study, drop or include in an alternative.



		1.1.2. 

		138

		Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.

		All (except MPO)

		Public

		 

		Water – groundwater quality



		1.1.3. 

		

		Ground water quantity monitoring plan will be developed.  It will be an evaluation of groundwater level data for comparison to groundwater model predictions.  Model recalibration will be conducted if threshold values are reached.  Annual reporting.  This will occur on both groundwater systems affected by the proposal including Santa Cruz Valley and Davidson Canyon/Cienega Creek.  A network of wells and piezometers will be used including existing wells and new wells.

		

		

		

		



		1.1.4. 

		

		A Rosemont Mine water website will be constructed, updated annually and maintained by Rosemont with concurrence by the forest service.  All water related data and reports will be accessible to the general public at this location.  This includes all surface and ground water quality and quantity data.  Executive summaries will be provided annually and written for the non technical person.

		

		

		

		



		1.1.5. 

		

		Annually fund the USGS (United States Geological Survey) to operate and maintain existing surface water flow measurement gages at the Barrel Canyon near Sonoita (09484580), Cienega Creek near Sonoita (09484550), and Pantano Wash near Vail AZ (09484600).

		

		

		

		



		1.1.6. 

		

		Water conservation measures would be implemented to minimize the need for ground water pumping.
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Hydrology
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110


 


Groundwater Protection


 


Obtain and maintain an Aquifer Protection Program permit from the ADEQ 


that determines th


e requirements to reduce or eliminate the potential for 


discharge of pollutants to the aquifer through the employment of Best 


Available Demonstrated Control Technology and monitoring at the Points 


of Compliance. Permit acquisition requires the preparation 


of necessary 


studies and technical reports as prescribed by ADEQ that will be relied 


upon by the ADEQ to issue the authorizing or regulatory permit.


 


 


As a condition of Forest Service approval of Augusta's MPO, Augusta and 


any successors in ownership of the


 


Mine must be required to agree in 


writing to comply with enforceable groundwater protection permit 


conditions of the ADEQ APP.


 


 


The APP permit conditions are issued by the State of Arizona and include 


to:
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Thorough geotechnical and geological site evaluati


on as part of 
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Review by ADEQ that includes designs that include a demonstration of 
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costs for decommissioning plant facilities with potential to discharge 


pollutants to groundwater


 


·


 


Monitor plant operations for compliance with permit standards 
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red by the APP permit throughout facility operations and 


after closure.


 


·


 


Pay all expenses related to groundwater protection, monitoring, and as 


may be necessary to maintain compliance with permit standards


 


·


 


Prepare a Groundwater Monitoring and Reporting Plan


 


that includes 


requirements in the permit.


 


 


Should monitoring indicate a failure to comply with water quality standards 


set by permit, Rosemont shall comply with all surface and groundwater 


permit monitoring, reporting and contingency conditions.
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From: Beverley A Everson
To: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Mitigation table part one - our mitigation
Date: 12/15/2009 05:10 PM
Attachments: DEIS Mitigation Comment Compilation_JR_121509.doc

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 12/15/2009 05:09 PM ----- 
Melinda D Roth/R3/USDAFS

12/15/2009 04:47 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc

Subject Fw: Mitigation table

Please forward to the IDT. Thx. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 12/15/2009 04:47 PM ----- 
"Jonathan Rigg" <jrigg@swca.com>

12/15/2009 04:30 PM

To <mroth@fs.fed.us>
cc "Tom Furgason" <tfurgason@swca.com>

Subject FW: Mitigation table

Hi Mindee,

Here is a copy of the in progress mitigation comment table. Only the FS comments have been
accumulated in this version and I will be adding the public and coop agency mitigation tomorrow.

Thanks!

Jonathan

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
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Proposed Mitgation Measures Compilation Rosemont Copper Project PDEIS




		#

		Proposed Mitigation Measure

		To which Alternative(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Comment

		Disposition



		1 

		Air



		2 

		Mix tails with a dust suppressant instead of polymers

		

		FS

		

		

		



		3 

		Use permeable concrete as a dust suppressant instead of polymers.

		

		FS

		

		

		



		4 

		Cover dry stack tailings conveyor at transfer points

		

		FS

		

		

		



		5 

		Pave roads

		

		FS

		

		

		



		6 

		Implement dust management for Santa Rita road and Forest Service roads on the west side of the Santa Rita Mountains.

		

		FS

		

		

		



		7 

		Reorient haul road system to facilitate dust control

		

		FS

		

		

		



		8 

		Set and enforce speed limits within project area

		

		FS

		

		

		



		9 

		Use water sprays on gravel access road

		

		FS

		

		

		



		10 

		Use surface binders on all mine roads

		

		FS

		

		

		



		11 

		Cover crushing and conveyor facilities

		

		FS

		

		

		



		12 

		Use water sprays on crushing and conveyor facilities.

		

		FS

		

		

		



		13 

		Compact the tails as they are placed in the tailings facilities

		

		FS

		

		

		



		14 

		Apply soil stabilizers to tails as needed

		

		FS

		

		

		



		15 

		Mix approved stabilizing polymers with tailings as needed

		

		FS

		

		

		



		16 

		Use emitters, similar to drip irrigation, to apply the acid leaching solution to the heap

		

		FS

		

		

		



		17 

		Monitor and report on air quality monitoring

		

		FS

		

		

		



		18 

		Modify or supplement air quality mitigation measures to address concerns

		

		FS

		

		

		



		19 

		Use secondary acid mist controls in electrowinning tank house

		

		FS

		

		

		



		20 

		Use contemporary equipment

		

		FS

		

		

		



		21 

		Establish truck specifications to reduce emissions

		

		FS

		

		

		



		22 

		Stipulate usage of low-sulfur diesel fuel on-site

		

		FS

		

		

		



		23 

		Select equipment that will reduce the number of road miles

		

		FS

		

		

		



		24 

		Establish a Park and ride Program for workers to reduce the number of personal vehicle miles driven to and from the Project

		

		FS

		

		

		



		25 

		Construct electric lines as a first step in developing the time to eliminate the need for on-site electrical generation

		

		FS

		

		

		



		26 

		Use alternative methods for generation such as solar for administration buildings

		

		FS

		

		

		



		27 

		Modify or supplement air quality mitigation measures to address concerns

		

		FS

		

		

		



		28 

		

		

		

		

		

		



		29 

		

		

		

		

		

		



		30 

		

		

		

		

		

		



		31 

		Dark/Night Skies



		32 

		Utilize the 2006 City of Tucson/Pima County Outdoor Lighting Code

		

		FS

		

		

		



		33 

		

		

		

		

		

		



		34 

		

		

		

		

		

		



		35 

		Heritage



		36 

		Complete Archaeological Inventory survey for all parts of the Area of Potential Effect not surveyed in the SWCA survey of the initial MPO area and evaluate National Register eligibility for additional sites that are recorded.

		

		FS

		

		

		



		37 

		Conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.

		

		FS

		

		

		



		38 

		Conduct archaeological data recovery at National Register-eligible  sites within the project footprint

		

		FS

		

		

		



		39 

		Design waste dump and tailings piles to iminimize impacts on properties eligible for the National Register of Historic Places and traditional collection areas.

		

		FS

		

		

		



		40 

		Minimize impacts to human burials from disturbance or dumping.

		

		FS

		

		

		



		41 

		Where human burials can’t be excluded from the project disturbance areas, recover and repatriate remains to appropriate Native American tribe or nation following the provisions of the Native American Graves Protection and Repatriation Act and according to a project-specific burial treatment plan.

		

		FS

		

		

		



		42 

		Protect the Ballcourt Site (AZ EE:2:105) by selecting an alternative where waste rock or tailings deposition does not affect the site, backfill previously excavated pithouses, and prevent incursions into the site by fencing the perimeter and closing the road across the site.  Complete an archival record of traditional uses, through on-site oral interviews with tribal members.

		

		FS

		

		

		



		43 

		Facilitate harvest of traditional plants and traditional mineral resources before project disturbance.

		

		FS

		

		

		



		44 

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		

		FS

		

		

		



		45 

		Ensure protection of springs, riparian areas, and ground water to the extent possible.

		

		FS

		

		

		



		46 

		Ensure restoration of the natural landscape to the extent possible.

		

		FS

		

		

		



		47 

		Plant trees and shrubs, including mesquite, juniper, and oak, as well as grasses during reclamation.

		

		FS

		

		

		



		48 

		Provide educational and economic  opportunities for tribal members (e.g., sponsor the education of tribal students in fields like wildlife biology and hydrology, and hire them to help monitor the effects of mine operations) and consider dedicating a portion of earnings to tribes for education and resource protection.

		

		FS

		

		

		



		49 

		Consider Partial or complete backfilling of the pit or transportation of materials of other, previously opened pits.

		

		FS

		

		

		



		50 

		Transplant important plants.

		

		FS

		

		

		



		51 

		

		

		

		

		

		



		52 

		

		

		

		

		

		



		53 

		Hydrology



		54 

		Store storm water on-site to contribute to groundwater

		

		FS

		

		

		



		55 

		Route storm water efficiently through the project to help recharge the groundwater outside of the project footprint

		

		FS

		

		

		



		56 

		Recharge groundwater with supply water from the Santa Cruz Valley

		

		FS

		

		

		



		57 

		Where springs or seeps are documented as lost, create three new water sources of similar characteristics.

		

		FS

		

		

		



		58 

		Purchase and set aside areas of off-site mitigation .

		

		FS

		

		

		



		59 

		Implement a residential well protection plan

		

		FS

		

		

		



		60 

		Monitor groundwater levels and make adjustments to mine management based on results.

		

		FS

		

		

		



		61 

		Line tailings, waste and/or all facilities.

		

		FS

		

		

		



		62 

		Construct large retention structure downstream of the disturbance footprint.

		

		FS

		

		

		



		63 

		Partial or complete backfill of the pit.

		

		FS

		

		

		



		64 

		Install storm water diversions surrounding the pit.

		

		FS

		

		

		



		65 

		Monitor pit water quality and make adjustments to mine management based on results.

		

		FS

		

		

		



		66 

		Implement prudent design criteria and methods.  This includes high safety factors to create robust designs.

		

		FS

		

		

		



		67 

		Provide a stormwater pollution prevention plan (SWPPP).

		

		FS

		

		

		



		68 

		Install permanent water control structures that would exist beyond the life of the mine.

		

		FS

		

		

		



		69 

		Install erosion control measures to prevent erosion and retain sediment on site if erosion does occur.

		

		FS

		

		

		



		70 

		Change design and increase capacity of process water tailings storage.

		

		FS

		

		

		



		71 

		Maintain all stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.

		

		FS

		

		

		



		72 

		Grade the top surface of the facility to minimize surface water ponding.

		

		FS

		

		

		



		73 

		Use waste rock buttress design to prevent tailings facility failures

		

		FS

		

		

		



		74 

		Monitor groundwater levels and make adjustments to mine management based on results.

		

		FS

		

		

		



		75 

		Use non-point source sediment control measures including: 


· Prepare and implement erosion control actions before starting surface disturbing activities.


· Disturb the smallest area practical.


· Implement concurrent reclamation when feasible.


· Intercept and treat runoff from disturbed areas to prevent sediment from leaving the site.


· Use berms and ditches to control runoff from road surfaces.


· Install settling basins, hay bales, and/or silt fences to control sediment in ditches.


· Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.


· Seed road cuts with an approved seed mix.


· Use hydroseeding on steep or more erodible cuts and fills as appropriate.


· Maintain sediment control measures after storm events.


· Monitor effectiveness of ongoing erosion and sediment control measures annually and modify where appropriate.

		

		FS

		

		

		



		76 

		Implement Regional Mitigation, including:


· CAP recharge in Tucson Active Management Area (Lower Santa Cruz).


· CAP recharge credits extinguished and not recoverable.


· CAP recharge credits recovered in mine supply well field

		

		FS

		

		

		



		77 

		Implement Local Mitigation, including:


· Residential well protection plan.


· CAP recharge in Sahuarita/Green Valley near supply well field area of withdrawal.


· CAP direct delivery to mine site via supply pipeline from CAP terminus (Pima Mine Road Recharge Project).


· Waste water effluent direct delivery to mine site via supply pipeline from Green Valley Wastewater Reclamation Facility (500-2000 AF)

		

		FS

		

		

		



		78 

		

		

		

		

		

		



		79 

		

		

		

		

		

		



		80 

		

		

		

		

		

		



		81 

		Land Use



		82 

		Acquire easements from private land owners to the Coronado National Forest which will provide public access to private lands within Forest boundaries.

		

		FS

		

		

		



		83 

		Sell irregular-shaped mineral fractions adjoining patented lode mining claims using Small Tracts Act authority.  (This is only a draft idea at this point).

		

		FS

		

		

		



		84 

		Preserve and protect land ownership boundaries between National Forest System and private land.

		

		FS

		

		

		



		85 

		Provide dependent resurvey and establishment of a control network by Bureau of Land Management (BLM) Cadastral Surveyors prior to any ground-disturbing activities.

		

		FS

		

		

		



		86 

		Protect Arizona State Statute corners and monuments according to Federal Code (U.S.C.)

		

		FS

		

		

		



		87 

		Re-establish all land ownership boundaries after operation.

		

		FS

		

		

		



		88 

		Protect and preserve all corner monumentation, or fund BLM to provide survey and new monumentation prior to the ground-disturbing activity.

		

		FS

		

		

		



		89 

		Post official survey on file in the public record.

		

		FS

		

		

		



		90 

		

		

		

		

		

		



		91 

		

		

		

		

		

		



		92 

		

		

		

		

		

		



		93 

		Biology: Wildlife and Vegetation



		94 

		Require compensatory land exchange, preferably with select criteria to negotiate

		

		FS

		

		

		



		95 

		Reclamation plan that include replanting of native, local grasses, Palmer Agave, shrubs, and trees

		

		FS

		

		

		



		96 

		Reclamation Plan that includes eradication of non-native plants and frequent monitoring

		

		FS

		

		

		



		97 

		For each water source lost, three will be created by building similar (with regards to physical features and temporal water storage characteristics) in the vicinity; these artificial structures will not encourage establishment of non-native species (e.g., American Bullfrog)

		

		FS

		

		

		



		98 

		All waters potentially affected by contamination must be monitored for quality, and if quality is sub-standard, measures will be taken to exclude wildlife from using these waters

		

		FS

		

		

		



		99 

		Areas of the northern Santa Ritas that are not within the proposed project footprint will have non-essential roads, trails, and structures decommissioned or obliterated (and no new features will be developed)

		

		FS

		

		

		



		100 

		Build standing water catchments along surface water diversions, preferably with slow flow-through design (not close to the facilities).

		

		FS

		

		

		



		101 

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		

		FS

		

		

		



		102 

		Provide endowment for managing invasive species.

		

		FS

		

		

		



		103 

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		

		



		104 

		All mitigations that reduce the amount of light outside the footprint (as per the mitigation table).

		

		FS

		

		

		



		105 

		Mitigation that will reduce the threat of catastrophic deposition of sediments and resource damage  during “100-year” flood events.

		

		FS

		

		

		



		106 

		If Karst features are discovered, work will halt, and the biological monitor and other specialists will investigate before work can be re-initiated.

		

		FS

		

		

		



		107 

		

		

		

		

		

		



		108 

		

		

		

		

		

		



		109 

		

		

		

		

		

		



		110 

		Range/Grazing



		111 

		Develop ranch livestock water system to include one additional, sustainable source per individual pasture on Rosemont Copper’s allotment.

		

		FS

		

		

		



		112 

		Fence highest-value riparian habitat to better control livestock access.

		

		FS

		

		

		



		113 

		

		

		

		

		

		



		114 

		

		

		

		

		

		



		115 

		Reclamation



		116 

		Provide concurrent reclamation throughout mining operations to establish landforms and native vegetation and maintain water quality.

		

		FS

		

		

		



		117 

		Design slopes on waste rock and tailings piles that are flat enough to support successful revegetation.

		

		FS

		

		

		



		118 

		Blend edges of all topographic disturbances with adjacent undisturbed land to avoid sharp topographic breaks.

		

		FS

		

		

		



		119 

		Treat major erosion and slope failures on reclaimed areas immediately and as they occur.  Provide a plan that defines what conditions would require action and how problems will be addressed.

		

		FS

		

		

		



		120 

		Provide sediment and erosion control measures to prevent erosion to the extent possible on reclaimed surfaces, and to retain sediment onsite if erosion does occur.  All sediment control measures shall be maintained by Rosemont Copper Company until the reclamation effort has met established standards and bonds have been released.

		

		FS

		

		

		



		121 

		Identify reference sites in the Rosemont mine vicinity to determine native species occurrence, density, and cover to develop a long-term reclamation plan.  Consider aspect, elevation, and location (ridge vs canyon bottom).  Based on reference site data, provide appropriate native seed mixes and plant lists for Coronado NF approval prior to any site revegetation.  Select species capable of being self-sustaining on the selected site and include species with the ability to provide erosion control and stability.  Establish vegetation re-establishment criteria for reclaimed areas and ensure that all areas meet criteria prior to bond release.

		

		FS

		

		

		



		122 

		Utilize native species or short-lived non-native species such as annual grasses or forbs for short-term reclamation such as seeding topsoil stockpiles.  Avoid the use of any persistent non-native species shall in reclamation.

		

		FS

		

		

		



		123 

		Provide a weed control plan for Coronado NF review and approval.  This plan would include specifics on reducing noxious weed introduction and weed control in the project area.  Rosemont Copper Company would provide ongoing noxious weed control at the site to prevent the establishment of noxious weed populations.

		

		FS

		

		

		



		124 

		Record species composition and canopy cover of seeded/planted and “volunteer species”.  If seeded/planted species have not established following the first year, provide supplemental seedings and plantings.  If noxious weeds invade revegetated areas, remove by mechanical or other approved methods in the weed control plan.

		

		FS

		

		

		



		125 

		Monitor revegetation annually for a minimum of 3 years and until successful revegetation is confirmed by the Coronado NF.

		

		FS

		

		

		



		126 

		Salvage growth media (topsoil) from disturbed areas to provide sufficient cover on all disturbed areas with 1 foot of cover.  Place soil stockpiles in locations that are stable, isolated from surface and subsurface water, gently sloping, and well drained.  Stockpiles shall be convex in shape and have no more than three to one slopes.  Stockpiles shall be revegetated with native species immediately to minimize erosion.  No persistent non-native species shall be used in reclamation.  Install sediment control structures as needed to ensure that no soil material is lost.  Use soil stockpiles quickly during concurrent reclamation to minimize the loss of topsoil quality.

		

		FS

		

		

		



		127 

		Transfer the ownership of Rosemont Ranch to the Coronado NF to ensure that reclamation the waste rock and tailings pile would not be impacted by future development or the need for access to this property.

		

		FS

		

		

		



		128 

		Annually, Rosemont Copper Company shall submit a summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, plans that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Rosemont Copper Company and the Coronado NF would meet to review the MPO and annual report, and the Forest Service administrator would conduct an annual inspection of site restoration.  Modify or supplement the MPO as necessary to address reclamation issues.

		

		FS

		

		

		



		129 

		

		

		

		

		

		



		130 

		

		

		

		

		

		



		131 

		

		

		

		

		

		



		132 

		

		

		

		

		

		



		133 

		

		

		

		

		

		



		134 

		Recreation



		135 

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		

		FS

		

		

		



		136 

		Relocate portions of the Arizona Trail as needed to provide a trail that is safe and enjoyable for users throughout the mine life and post-mine.

		

		FS

		

		

		



		137 

		Relocate or restore access to Arizona Trail and OHV trailheads impacted by the mine.

		

		FS

		

		

		



		138 

		If desired by the Arizona Trail Association (ATA) and permanently maintained by ATA or Rosemont Copper Company, provide a water station for horses along the Arizona Trail.

		

		FS

		

		

		



		139 

		Install interpretive signs along the Arizona Trail and at the viewpoint on State Route (SR) 83 where mining activity is visible.  If desired by ATA, construct a spur segment of new trail to “Sentinel Peak” and install an interpretive sign at this location.  Sign topics, text, graphics, design, and locations shall be reviewed and approved by the Coronado NF.  Installation of signs on SR 83 shall be coordinated with Arizona Department of Transportation.  Sign materials and installation requirements shall be specified by the Coronado NF.  During mine operations, maintenance of signs shall be provided by Rosemont Copper Company.

		

		FS

		

		

		



		140 

		Ensure public access to private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) or easements.

		

		FS

		

		

		



		141 

		Maintain public road access across the Santa Rita Mountains at Gunsight Pass.

		

		FS

		

		

		



		142 

		At the end of mine operations, consider one or more roads or trails on top of the tailings and waste rock pile (Note: recommendations shall be incorporated into reclamation plan and lanforming work).  Restore at least one OHV loop road through the mine area.  Consult with the Travel Management map and process to determine location(s).  This will require construction of a road around or over the waste rock and tailings piles.

		

		FS

		

		

		



		143 

		

		

		

		

		

		



		144 

		

		

		

		

		

		



		145 

		

		

		

		

		

		



		146 

		

		

		

		

		

		



		147 

		Riparian



		148 

		Remove all access roads from drainages

		

		FS

		

		

		



		149 

		Plant native riparian tree species along artificial diversions, commensurate with the types of vegetation that would naturally occur with that type of flow regime

		

		FS

		

		

		



		150 

		

		

		

		

		

		



		151 

		

		

		

		

		

		



		152 

		Transportation



		153 

		For roads on USFS land, apply dust palliative other than water, water, or shall pave the road.

		

		FS

		

		

		



		154 

		For roads on USFS land, maintain the roadways sufficiently to prevent washboard, rutting and drainage problems and replace surfacing lost to drainage and use of the road by the proponent.

		

		FS

		

		

		



		155 

		For roads on USFS land, Install and maintain wildlife crossing structures under primary access road at locations of known wildlife concentration.

		

		FS

		

		

		



		156 

		For USFS lands previously more difficult to access, block off more access than existed prior to project work.


Accept or dedicate a public road easement over the primary and/or secondary access roads, and/or any other segment of roadway identified by the USFS as desirable for public access over which the proponent has control.

		

		FS

		

		

		



		157 

		Alter trucking schedule around school busses to the extent determined reasonable by ADOT.

		

		FS

		

		

		



		158 

		Cooperate with ADOT to address SR 83 improvement issues.

		

		FS

		

		

		



		159 

		Include construction labor in the travel reduction program envisioned for employees.

		

		FS

		

		

		



		160 

		

		

		

		

		

		



		161 

		

		

		

		

		

		



		162 

		

		

		

		

		

		



		163 

		

		

		

		

		

		



		164 

		Visual Quality



		165 

		Provide a reclamation plan that shapes the tailings and waste rock piles to mimic natural landforms from the surrounding landscape and revegetates the entire mine site with native plant species in densities, distributions, and sizes to mimic those in the surrounding landscape.  New landforms shall avoid monolithic forms, flat tops, and even side slopes.  Landforms shall incorporate natural, dendritic drainage patterns on all sides of the new piles that release stormwater off the site and allow it to flow downstream.  Channels shall be armored as necessary with riprap rock, and riprap shall be weathered rock with dark colors from the landscape (not light-colored quarry rock).  Grades along the new drainageways on tailings and waste rock piles shall vary, with random flatter areas to slow and/or hold water, which will help support vegetation growth.  Surface treatments on side slopes shall include warping, random ledges, and varying slope lengths and angles.  Boulders and rocky patches on side slopes that mimic rockform in the surrounding landscape should be included.  The reclamation plan and lanforming work shall also support post-mine land uses such as restoration of a road linkage across the final waste rock or tailings pile.  The reclamation plan shall be approved by the Coronado NF’s Landscape Architect prior to starting operations.

		

		FS

		

		

		



		166 

		Revegetate tailings and waste rock piles to return to near natural conditions as quickly as possible and minimize the spread of non-native species.  Replant with a seed mix that includes grasses, forbs, shrubs, and tree species, and plant larger plants (seedlings, transplants, and container plants) in key areas such as highly visible slopes and in drainageways.  Use species and plant distributions from the surrounding landscape.  Provide irrigation for the first season if necessary.

		

		FS

		

		

		



		167 

		If required by Coronado NF biologists, grow seedlings and container plants from seeds collected onsite.  This may require propagation one or more years prior to planting.

		

		FS

		

		

		



		168 

		Apply Permeon to exposed rock faces on tailings and waste rock piles, road cuts, and other mine impacts when exposed rock is lighter in color than adjacent weathered rock.

		

		FS

		

		

		



		169 

		Treat all portions of the pit wall that are visible from Concern Level 1 and 2 travelways and residential areas by removing lines of horizontal benches and applying Permeon to darken rock to match weathered rock on ridge.  If possible, plant vegetation on broken ledges on visible parts of pit wall.

		

		FS

		

		

		



		170 

		Paint or stain all buildings and other major facilities non-reflective earth tones.  All paint and stain colors shall be approved by the Coronado NF landscape architect.

		

		FS

		

		

		



		171 

		At the end of mine operations, remove all ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing topsoil on the areas, and revegetating with native plants.

		

		FS

		

		

		



		172 

		As soon as mine roads are no longer needed for mine operations or access, naturalize roadways by restoring natural contours, placing topsoil, and revegetating with native plants.

		

		FS

		

		

		



		173 

		Apply mitigation required for night skies to minimize visual impacts at night.

		

		FS

		

		

		



		174 

		Employ a landscape architect throughout mine operations to monitor landforming, revegetation, and visual quality throughout the project, regularly consult with Forest Landscape Architect, and modify or supplement visual quality mitigation measures to address concerns.

		

		FS

		

		

		



		175 

		

		

		

		

		

		



		176 
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________________________________

From: Melinda D Roth [mailto:mroth@fs.fed.us]
Sent: Tuesday, December 15, 2009 3:28 PM
To: Jonathan Rigg
Subject: Mitigation table

From my IDT meeting notes:  Build a table that contains these concepts:

Mitigation idea              
Idea source                  
Resource area or issue addressed            
Mitigates what?          
Required by permit, law...            
Notes/Disposition            
Apply to which alts                
      

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

mailto:mroth@fs.fed.us


From: Melinda D Roth
To: dkriegel@fs.fed.us; dsebesta@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; wkeyes@fs.fed.us;

hschewel@fs.fed.us; temmett@fs.fed.us; gmckay@fs.fed.us; rlefevre@fs.fed.us; aelek@fs.fed.us;
abelauskas@fs.fed.us; ecuriel@fs.fed.us; mfarrell@fs.fed.us; wgillespie@fs.fed.us; ccleblanc@fs.fed.us;
seanlockwood@fs.fed.us; ljones02@fs.fed.us; cablair@fs.fed.us; kbrown03@fs.fed.us

Cc: Beverley A Everson; Reta Laford; Melinda D Roth; jrigg@swca.com; tfurgason@swca.com
Subject: Mitigation Table Review needs
Date: 01/25/2010 11:24 AM

Bev sent out the latest draft of the Mitigation Table on Friday.  I reviewed it and found the following
items for Forest action: 

Air #34 
Plants and Animals #51 
Hydrology #110, 111, 116, 120, 124, 126, 127, 128, 105, 107 
Transportation #228 (says Larry will reword?) 
Visual #234, 237, 238 

We can talk about this need at Wednesday's IDT meeting, especially in light of Forest Plan Revision
assignments and timeframes.  Please keep Bev apprised if you complete your section before
Wednesday. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)
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From: Salek Shafiqullah
To: Beverley A Everson; jrigg@swca.com
Subject: Mitigation table with Laws
Date: 01/07/2010 04:32 PM
Attachments: 12-17 Total Compilation Version with Disposition and Comments_Lefevre12312009.doc

Draft table with some of the laws and polices filled in for air and hydrology.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:jrigg@swca.com

Rosemont Copper Project PDEIS: Chapter 2 Mitigation Comment Compilation


1=Covered under law, regulation, and policy; 2=Covered/addressed in MPO; 3=RCC to consider and/or reword as necessary; 4=CNF to edit and/or clarify; 5=Considered but not carried forward 



		#

		Proposed Mitigation Measure

		To which Alternative(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Comment

		Disposition



		1 

		Air



		2 

		Mix tails with a dust suppressant instead of polymers

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 

Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		Is this a law, regulation, or policy?

		1



		3 

		Use permeable concrete as a dust suppressant instead of polymers.

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carry the force of law.

		Who knows about this?  We will need someone to help edit or clarify.

		4



		4 

		Cover dry stack tailings conveyor at transfer points

		

		FS

		Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from conveying facilities, but does not specify how to do it.

		Same as 11

		1



		5 

		Pave roads

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		Same as 9, 10

		3



		6 

		Implement dust management for Santa Rita road and Forest Service roads on the west side of the Santa Rita Mountains.

		

		FS

		Not required by Law, Regulation, or Policy

		

		3



		7 

		Reorient haul road system to facilitate dust control

		

		FS

		Not required by Law, Regulation, or Policy

		Alternative dependent

		3



		8 

		Set and enforce speed limits within project area

		

		FS

		Not required by Law, Regulation, or Policy

		

		1



		9 

		Use water sprays on gravel access road

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		Same as 5, 10

		3



		10 

		Use surface binders on all mine roads

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		Same as 5, 9

		3



		11 

		Cover crushing and conveyor facilities

		

		FS

		Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from conveying facilities, but does not specify how to do it.

		Same as 4

		1



		12 

		Use water sprays on crushing and conveyor facilities.

		

		FS

		Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from crushing or conveying facilities, but does not specify how to do it.

		Dependent on permit requirement

		3



		13 

		Compact the tails as they are placed in the tailings facilities

		

		FS

		Not required by Law, Regulation, or Policy

		Dependent on location

		3



		14 

		Apply soil stabilizers to tails as needed

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		

		2



		15 

		Mix approved stabilizing polymers with tailings as needed

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		

		3



		16 

		Use emitters, similar to drip irrigation, to apply the acid leaching solution to the heap

		

		FS

		Not required by Law, Regulation, or Policy

		

		2



		17 

		Monitor and report on air quality monitoring

		

		FS

		The permits that are required for this project will be monitored and reported.

		

		1



		18 

		Modify or supplement air quality mitigation measures to address concerns

		

		FS

		The permits that are required for this project will be monitored and reported.

		A “concern” is not the same as a permit violation, which would require supplemental or modified measures.  “Concern” should be defined

		3



		19 

		Use secondary acid mist controls in electro-winning tank house

		

		FS

		Not required by Law, Regulation, or Policy

		

		2



		20 

		Use contemporary equipment

		

		FS

		Not required by Law, Regulation, or Policy

		

		3



		21 

		Establish truck specifications to reduce emissions

		

		FS

		Not required by Law, Regulation, or Policy

		

		2



		22 

		Stipulate usage of low-sulfur diesel fuel on-site

		

		FS

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		1 for stationary, 2 for mobile

		3



		23 

		Select equipment that will reduce the number of road miles

		

		FS

		Not required by Law, Regulation, or Policy.

		Infeasible as stated

		3



		24 

		Establish a Park and ride Program for workers to reduce the number of personal vehicle miles driven to and from the Project

		

		FS

		Not required by Law, Regulation, or Policy.

		

		2



		25 

		Construct electric lines as a first step in developing the time to eliminate the need for on-site electrical generation

		

		FS

		Not required by Law, Regulation, or Policy.

		

		2



		26 

		Use alternative methods for generation such as solar for administration buildings

		

		FS

		Not required by Law, Regulation, or Policy.

		

		2



		27 

		Modify or supplement air quality mitigation measures to address concerns

		

		FS

		The permits that are required for this project will be monitored and reported.

		Same as 18

		3



		28 

		Mix tailings with biodegradable material that maintains retention, instead of polymers.

		All

		Public

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		

		3



		29 

		Pave roads.

		All

		Public

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		

		5 (duplicate)



		30 

		Use particle traps and other appropriate controls to reduce emissions of DPM and other air pollutants.

		All

		Public

		Not required by Law, Regulation, or Policy

		What is DPM?

		3



		31 

		Use diesel fuel with the lowest sulfur content available, or other suitable alternative diesel fuel, which substantially reduces DPM emissions.

		All

		Public

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		*that is commercially available 

What is DPM?

		4



		32 

		Minimize construction-related trips of workers and equipment, including trucks and heavy equipment.

		All

		Public

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		

		2



		33 

		Lease or buy newer, cleaner equipment (1996 or newer model)

		All

		Public

		Not required by Law, Regulation, or Policy.

		

		2



		34 

		Employ periodic, unscheduled inspections to ensure that construction equipment is properly maintained at all times and does not unnecessarily idle, is turned to manufacturer's specifications, and is not modified to increase horsepower except in accordance with established specifications.

		All

		Public

		The permits that are required for this project will be monitored and reported.

		Needs rewording 

The word “turned” is probably supposed to be “tuned”

		1*



		35 

		If air quality standards are not met by the mine, operations must stop and RCC pay all expenses for remediation.

		All

		Public

		The permits that are required for this project will be monitored and reported.

		To make this a workable mitigation, some sideboards for remediation will have to be defined.  Many factors influence air quality, some of which cannot be changed with money (wind direction and speed for example)

		3



		36 

		

		

		

		

		

		



		37 

		

		

		

		

		

		



		38 

		Biology: Wildlife and Vegetation



		39 

		Require compensatory land exchange, preferably with select criteria to negotiate

		

		FS

		

		

		3



		40 

		Reclamation plan that include replanting of native, local grasses, Palmer Agave, shrubs, and trees

		

		FS

		Not required by Law, or Regulation.  Current Forest activities use only native species when available.

		Using only native species  is in the MPO

		3



		41 

		Reclamation Plan that includes eradication of non-native plants and frequent monitoring

		

		FS

		Not required by Law, Regulation, or Policy.

		Monitoring is planned is in the MPO.  Eradication of non-native plants is not spelled out.  Perhaps this is why it is rated a “3”?

		3



		42 

		For each water source lost, three will be created by building similar (with regards to physical features and temporal water storage characteristics) in the vicinity; these artificial structures will not encourage establishment of non-native species (e.g., American Bullfrog)

		

		FS

		Not required by Law, Regulation, or Policy

		

		3



		43 

		All waters potentially affected by contamination must be monitored for quality, and if quality is sub-standard, measures will be taken to exclude wildlife from using these waters

		

		FS

		Permits required for this project will include monitoring.  Excluding wildlife from substandard water is not required by Law, Regulation, or Policy

		Needs rewording

Does this include natural waters that could be contaminated, or artificially developed water?  If it is only artificially developed water, the opportunity to exclude wildlife may be possible.  If this includes natural waters, they are usually too large (or long) to effectively exclude wildlife.

		1*



		44 

		Areas of the northern Santa Ritas that are not within the proposed project footprint will have non-essential roads, trails, and structures decommissioned or obliterated (and no new features will be developed)

		

		FS

		Not required by Law, Regulation, or Policy.

		“Non-essential” must be defined, and allowance for new technology of management techniques must be made before prohibiting new features.

		4



		45 

		Build standing water catchments along surface water diversions, preferably with slow flow-through design (not close to the facilities).

		

		FS

		Not required by Law, Regulation, or Policy.

		

		3



		46 

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		

		FS

		Not required by Law, Regulation, or Policy.

		Should go into Monitoring Report

		4



		47 

		Provide endowment for managing invasive species.

		

		FS

		

		Should go into Monitoring Report

		4



		48 

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		Should go into Monitoring Report

		4



		49 

		All mitigations that reduce the amount of light outside the footprint (as per the mitigation table).

		

		FS

		

		

		2



		50 

		Mitigation that will reduce the threat of catastrophic deposition of sediments and resource damage  during “100-year” flood events.

		

		FS

		 

		

		2



		51 

		If Karst features are discovered, work will halt, and the biological monitor and other specialists will investigate before work can be re-initiated.

		

		FS

		

		

		4



		52 

		All sulfuric acid solution collection ponds and process water and wastewater ponds must be covered.

		All

		Public

		Not required by Law, Regulation, or Policy.

		

		3



		53 

		Compensate the USFS and surrounding communities for the loss of habitat, species, and tourism that will attend the proposed project.

		All

		Public

		

		Sideboards must be developed for compensation to make this workable.

		3



		54 

		Prevent exposure of migratory waterfowl and other


wildlife to all toxic waters used in or resulting from processing the ore.

		All

		Public

		Not required by Law, Regulation, or Policy.

		

		3



		55 

		According to the County’s Conservation Lands System, portions of the project area are determined to be Biological Core Management Areas. The CLS requires as mitigation that least 80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 4:1 ratio.

		All

		Public

		

		

		4 (moved from land use section)



		56 

		According to the County’s Conservation Lands System, portions of the project area are determined to be Important Riparian Area. The CLS requires as mitigation that least 95 percent of the total acreage of lands within this designation shall be conserved in a natural and undisturbed condition.

		All

		Public

		

		

		4 (moved from land use section)



		57 

		According to the County’s Conservation Lands System, portions of the project area are determined to be Multiple Use Management Area. The CLS requires as mitigation that least 66 2/3 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 2:1 ratio

		All

		Public

		

		

		4 (moved from land use section)



		58 

		Restoration of fragmented corridors of native biological communities.

		All

		Public

		

		

		4 (moved from land use section)



		59 

		Mitigation land purchase adjacent to the CNF of equal size and wildlife values 

		All

		Public

		

		Refer to #39

		4 (moved from land use section)



		60 

		

		

		

		

		

		



		61 

		

		

		

		

		

		



		62 

		Dark/Night Skies



		63 

		Utilize the 2006 City of Tucson/Pima County Outdoor Lighting Code

		All

		FS

		

		

		3



		64 

		Limit mine activities to daytime only.

		All

		Public

		

		

		4



		65 

		Use fully shielded or full cutoff lighting fixtures

		All

		Public

		

		*as practical 

		3



		66 

		Use 55 watt induction lamps with motion sensor controls on all roads and parking lots to reduce energy consumption and light pollution

		All

		Public

		

		Infeasible due to safety regulations

		5



		67 

		Exterior lighting on buildings or trailers should be fully shielded and limited to egress lighting using the lowest level of light sufficient for the purpose.

		All

		Public

		

		

		3



		68 

		Augusta should voluntarily comply with the Pima County Outdoor Lighting Code even though it is exempt.

		All

		Public

		

		

		2



		69 

		

		

		

		

		

		



		70 

		

		

		

		

		

		



		71 

		

		

		

		

		

		



		72 

		Energy



		73 

		Use alternative energy sources such as solar, wind and geothermal to power or supplement energy needs of mining operations.

		All

		Public

		

		Reword based on MPO language

		3



		74 

		Place solar panels on tailings and pit after mining operations.

		All

		Public

		

		Does not mitigate an impact. Would require future study.

		5



		75 

		Use natural gas to power mining operations.

		All

		Public

		

		Unavailable energy source

		5



		76 

		

		

		

		

		

		



		77 

		

		

		

		

		

		



		78 

		Hazardous Materials



		79 

		Describe and commit to measures to ensure isolation of potentially acid generating waste rock, prevention of acid generation from mine waste and pit walls, and any additional


mitigation measures that may be necessry should prevention measures fail.

		All

		Public

		

		

		2



		80 

		Clay lining and drainage system to prevent contamination

		All

		Public

		

		Reword based on MPO language

		3



		81 

		

		

		

		

		

		



		82 

		

		

		

		

		

		



		83 

		

		

		

		

		

		



		84 

		Heritage



		85 

		Complete Archaeological Inventory survey for all parts of the Area of Potential Effect not surveyed in the SWCA survey of the initial MPO area and evaluate National Register eligibility for additional sites that are recorded.

		

		FS & Public

		

		

		1



		86 

		Conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.

		

		FS

		

		FS to reword and clarify scheduling of testing and data recovery 

		4



		87 

		Conduct archaeological data recovery at National Register-eligible  sites within the project footprint

		

		FS & Public

		

		

		1



		88 

		Design waste dump and tailings piles to iminimize impacts on properties eligible for the National Register of Historic Places and traditional collection areas.

		

		FS

		

		Considered and dismissed during alternative development

		5



		89 

		Minimize impacts to human burials from disturbance or dumping.

		

		FS

		

		Considered and dismissed during alternative development

		5



		90 

		Where human burials can’t be excluded from the project disturbance areas, recover and repatriate remains to appropriate Native American tribe or nation following the provisions of the Native American Graves Protection and Repatriation Act and according to a project-specific burial treatment plan.

		

		FS

		

		

		1



		91 

		Protect the Ballcourt Site (AZ EE:2:105) by selecting an alternative where waste rock or tailings deposition does not affect the site, backfill previously excavated pithouses, and prevent incursions into the site by fencing the perimeter and closing the road across the site.  Complete an archival record of traditional uses, through on-site oral interviews with tribal members.

		

		FS

		

		Reword and separate

		4



		92 

		Facilitate harvest of traditional plants and traditional mineral resources before project disturbance.

		

		FS

		

		

		4



		93 

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		

		FS

		

		Reword “compensatory” to mitigation

		4



		94 

		Ensure protection of springs, riparian areas, and ground water to the extent possible.

		

		FS

		

		

		2



		95 

		Ensure restoration of the natural landscape to the extent possible.

		

		FS

		

		“restoration” to reclamation

		3



		96 

		Plant trees and shrubs, including mesquite, juniper, and oak, as well as grasses during reclamation.

		

		FS

		

		

		3 & 4



		97 

		Provide educational and economic  opportunities for tribal members (e.g., sponsor the education of tribal students in fields like wildlife biology and hydrology, and hire them to help monitor the effects of mine operations) and consider dedicating a portion of earnings to tribes for education and resource protection.

		

		FS

		

		

		3



		98 

		Consider Partial or complete backfilling of the pit or transportation of materials of other, previously opened pits.

		

		FS

		

		Alternative being considered

		5



		99 

		Transplant important plants.

		

		FS

		

		Clarify and specify

		3 & 4



		100 

		

		

		

		

		

		



		101 

		

		

		

		

		

		



		102 

		Hydrology



		103 

		Store storm water on-site to contribute to groundwater

		

		FS

		None

		Reword to state alternative dependent

		3



		104 

		Route storm water efficiently through the project to help recharge the groundwater outside of the project footprint

		

		FS

		None

		Reword to state alternative dependent

		3



		105 

		Recharge groundwater with supply water from the Santa Cruz Valley

		

		FS

		None

		

		4



		106 

		Where springs or seeps are documented as lost, create three new water sources of similar characteristics.

		

		FS

		None

		Reword to match #42

		3



		107 

		Purchase and set aside areas of off-site mitigation .

		

		FS

		Potentially Army Corp of Engineers 404 permit requirement

		ACOE requirement, Brian to reword

		1



		108 

		Implement a residential well protection plan

		

		FS

		None

		

		3



		109 

		Monitor groundwater levels and make adjustments to mine management based on results.

		

		FS

		None

		

		4



		110 

		Line tailings, waste and/or all facilities.

		

		FS

		APP is Aqifer Protection Permit issued by ADEQ under ARS241-252 and AAC Revised Title 18-9-101 to 403

		Reword, required by APP

		3



		111 

		Construct large retention structure downstream of the disturbance footprint.

		

		FS

		None

		

		3 & 4



		112 

		Partial or complete backfill of the pit.

		

		FS

		None

		Alternative being developed

		5



		113 

		Install storm water diversions surrounding the pit.

		

		FS

		None?

		

		2



		114 

		Monitor pit water quality and make adjustments to mine management based on results.

		

		FS

		None

		

		4



		115 

		Implement prudent design criteria and methods.  This includes high safety factors to create robust designs.

		

		FS

		APP

		

		3



		116 

		Provide a stormwater pollution prevention plan (SWPPP).

		

		FS

		AZPDES is the Arizona Pollution Discharge Elimination System Arizona Administrative Code (AAC) Title 18- chapter 9 Article 9

		

		1



		117 

		Install permanent water control structures that would exist beyond the life of the mine.

		

		FS

		

		Reword to match MPO, Alternative dependent

		2 & 3



		118 

		Install erosion control measures to prevent erosion and retain sediment on site if erosion does occur.

		

		FS

		APP

		

		1



		119 

		Change design and increase capacity of process water tailings storage.

		

		FS

		APP

		

		3



		120 

		Maintain stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.

		

		FS

		APP

		

		1



		121 

		Grade the top surface of the facility to minimize surface water ponding.

		

		FS

		None

		Reword to state alternative dependent

		3



		122 

		Use waste rock buttress design to prevent tailings facility failures

		

		FS

		None

		

		2



		123 

		Monitor groundwater levels and make adjustments to mine management based on results.

		

		FS

		None

		

		2



		124 

		Use non-point source sediment control measures including: 


· Prepare and implement erosion control actions before starting surface disturbing activities.


· Disturb the smallest area practical.


· Implement concurrent reclamation when feasible.


· Intercept and treat runoff from disturbed areas to reduce sediment from leaving the site.


· Use berms and ditches to control runoff from road surfaces.


· Install settling basins, hay bales, and/or silt fences to control sediment in ditches.


· Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.


· Seed road cuts with an approved seed mix.


· Use hydroseeding on steep or more erodible cuts and fills as appropriate.


· Maintain sediment control measures after storm events.


· Monitor effectiveness of ongoing erosion and sediment control measures annually and modify where appropriate.

		1


1


2


1


Brian to reword per ACOE reqs


Brian to reword per ACOE reqs


1


2


2


1* reword


1




		FS

		MSGP is the Multi Sector General Permit issued by ADEQ under AAC R 18-9-C905

MSGP


MSGP


ACOE


AZPDES

FSM 2209.22



		

		See 3rd Column



		125 

		Implement Regional Mitigation, including:


· CAP recharge in Tucson Active Management Area (Lower Santa Cruz).


· CAP recharge credits extinguished and not recoverable.


· CAP recharge credits recovered in mine supply well field

		

		FS

		None


None


None

		

		3



		126 

		Implement Local Mitigation, including:


· Residential well protection plan.


· CAP recharge in Sahuarita/Green Valley near supply well field area of withdrawal.


· CAP direct delivery to mine site via supply pipeline from CAP terminus (Pima Mine Road Recharge Project).


· Waste water effluent direct delivery to mine site via supply pipeline from Green Valley Wastewater Reclamation Facility (500-2000 AF)

		

		FS

		None

None


None


None

		FICO facility and Secretary of Interior effluent from TO

		3



		127 

		Obtain an Aquifer Protection Program permit from the ADEQ that determines the requirements to reduce or eliminate the potential for discharge of pollutants to the aquifer through the employment of Best Available Demonstrated Control Technology and monitoring at the Points of Compliance. Permit aquisition requires the preparation of studies and technical reports completed or planned by ADEQ that will be relied upon by the ADEQ to issue the authorizing or regulatory permits

		All

		CA

		APP

		

		1



		128 

		Obtain a Multi-sector General Permit from ADEQ’s Arizona Pollutant Discharge Elimination System program that regulates stormwater discharges associated with industrial activity. Obtaining this permit includes the preparation of a stormwater pollution prevention plan and implementation of control measures as outlined by the EPA’s MSGP 2008.

		All

		CA

		MSGP

		

		1



		129 

		Use gray water, waste water, and/or effluent in place of or to supplement the use of groundwater.

		All

		Public

		None

		See #121

		1



		130 

		Use CAP water for mine operations.

		All

		Public

		None

		See #121

		1



		131 

		Place a lining under the waste rock and tailings piles.

		All

		Public

		None

		See #105

		1



		132 

		Use desalinated ocean water for mining operations.

		All

		Public

		None

		Alternative considered and dismissed

		5



		133 

		Store CAP water in a new reservoir close to mine that can serve mine’s water needs and be used for Public recreation.

		All

		Public

		None

		Infeasible

		5



		134 

		Monitor water quality and collect/dispose of pollutants in the runoff from waste rock and tailings piles.

		Public

		Public

		APP

MSGP


AZPDES

		

		1



		135 

		Guarantee water for my home.

		All

		Public

		None

		

		3



		136 

		Explicit Performance Standards must be established and continuously monitored by an independent entity


at the ongoing expense of Augusta to ensure that the existing water quantity and quality is met during and


following reclamation and closure. Such monitoring shall continue indefinitely until an independent entity


can scientifically confirm that no long-term adverse effects exist.

		All

		Public

		APP

		

		1



		137 

		As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in


ownership of the Mine must be required to enter into a well protection agreement with the owner(s) of


each existing well that could be adversely affected by the Mine. Moreover, as a condition of Forest


Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be


required to agree in writing to pay all expenses necessary to restore fresh water service to all affected


homes and businesses in the even the Mine pollutes the groundwater in the region east of the Santa Rita


Mountains.

		All

		Public

		None

		JS to reword based on differences between each side

		3



		138 

		In the event of failure to comply with all applicable water quality standards, Augusta must be compelled to cease operations and pay all expenses for remediation.

		All

		Public

		APP

		Reword to match APP 

		3



		139 

		Require that mitigation measures be subjected to greater scientific rigor; that predictions of impacts be based in part on performance in past predictions and experience at other mines

		All

		Public

		None

		Refer to APP

		5



		140 

		Require that mitigation measures be designed by persons with the requisite technical expertise and experience, and that all proposed mitigation measures be subjected to independent review and determination of the risk of failure and the likelihood of success.

		All

		Public

		

		Required by NEPA

		5



		141 

		All mitigation measures should be subjected to a "worst-plausible case scenario" so that the adverse effects of plausible worst-case scenarios are explicitly studied and considered.

		All

		Public

		

		SWCA to reword

		5



		142 

		Purchase surface water rights for Cienega Creek from Del Lago

		

		

		None

		RCC to reword and expand

		3



		143 

		

		

		

		

		

		



		144 

		

		

		

		

		

		



		145 

		Land Use



		146 

		Acquire easements from private land owners to the Coronado National Forest which will provide Public access to private lands within Forest boundaries.

		

		FS

		

		

		3 & 4



		147 

		Sell irregular-shaped mineral fractions adjoining patented lode mining claims using Small Tracts Act authority.  (This is only a draft idea at this point).

		

		FS

		

		

		3 & 4



		148 

		Preserve and protect land ownership boundaries between National Forest System and private land.

		

		FS

		

		

		3 & 4



		149 

		Provide dependent resurvey and establishment of a control network by Bureau of Land Management (BLM) Cadastral Surveyors prior to any ground-disturbing activities.

		

		FS

		

		Needs rewording

		1*



		150 

		Protect Arizona State Statute corners and monuments according to Federal Code (U.S.C.)

		

		FS

		

		Needs rewording

		1*



		151 

		Re-establish all land ownership boundaries after operation.

		

		FS

		

		Brass caps at corners between FS and RCC, needs rewording

		4



		152 

		Protect and preserve all corner monumentation, or fund BLM to provide survey and new monumentation prior to the ground-disturbing activity.

		

		FS

		

		

		3 & 4



		153 

		Post record of Dependent Resurvey on file in the Public record.

		

		FS

		

		

		1



		154 

		Transport waste rock and tailings offsite (i.e. other mines, Canada) to retain current land uses on FS lands.

		All

		Public

		

		Alternative considered and dismissed

		5



		155 

		Compensatory land purchase placed under the jurisdiction of a federal agency for the purpose of conservation and mitigation of losses of wildlife habitat, watershed values, and recreational opportunities

		All

		Public

		

		

		3 & 4



		156 

		

		

		

		

		

		



		157 

		

		

		

		

		

		



		158 

		

		

		

		

		

		



		159 

		

		

		

		

		

		



		160 

		

		

		

		

		

		



		161 

		Public Health and Safety



		162 

		The Sonoita/Elgin Fire District shall be fully reimbursed by the Applicant for all costs


(equipment, maintenance, and staffing) resulting from the construction, operation, remediation, and reclamation of the proposed project. In no event shall such cost increase be borne by local property taxpayers in Sonoita and Elgin. This mitigation measure should also be applied to other impacted emergency service providers, including, but not limited to those in Patagonia, Vail, Sahuarita, and Corona de Tucson.

		All

		Public

		

		Community endowment and on-site safety

		5



		163 

		As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to pay for all repairs to residential, historical, or other structures in the event damage due to blasting at the Mine should


occur.

		All

		Public

		

		Pending effects determination

		3 & 4 



		164 

		

		

		

		

		

		



		165 

		Range/Grazing



		166 

		Develop ranch livestock water system to include one additional, sustainable source per individual pasture on Rosemont Copper’s allotment.

		

		FS

		

		Phased tailings alternative

		3



		167 

		Fence highest-value riparian habitat to better control livestock access.

		

		FS

		

		Phased tailings alternative

		3 & 4



		168 

		

		

		

		

		

		



		169 

		

		

		

		

		

		



		170 

		Reclamation



		171 

		Provide concurrent reclamation throughout mining operations to establish landforms and native vegetation and maintain water quality.

		

		FS

		

		

		2



		172 

		Design slopes on waste rock and tailings piles that are flat enough to support successful revegetation.

		

		FS

		

		

		2



		173 

		Blend edges of all topographic disturbances with adjacent undisturbed land to avoid sharp topographic breaks.

		

		FS

		

		

		3



		174 

		Treat major erosion and slope failures on reclaimed areas immediately and as they occur.  Provide a plan that defines what conditions would require action and how problems will be addressed.

		

		FS

		

		contingency

		3 & 4



		175 

		Provide sediment and erosion control measures to prevent erosion to the extent possible on reclaimed surfaces, and to retain sediment onsite if erosion does occur.  All sediment control measures shall be maintained by Rosemont Copper Company until the reclamation effort has met established standards and bonds have been released.

		

		FS

		

		

		1



		176 

		Identify reference sites in the Rosemont mine vicinity to determine native species occurrence, density, and cover to develop a long-term reclamation plan.  Consider aspect, elevation, and location (ridge vs canyon bottom).  Based on reference site data, provide appropriate native seed mixes and plant lists for Coronado NF approval prior to any site revegetation.  Select species capable of being self-sustaining on the selected site and include species with the ability to provide erosion control and stability.  Establish vegetation re-establishment criteria for reclaimed areas and ensure that all areas meet criteria prior to bond release.

		

		FS

		

		

		2



		177 

		Utilize native species or short-lived non-native species such as annual grasses or forbs for short-term reclamation such as seeding topsoil stockpiles.  Avoid the use of any persistent non-native species shall in reclamation.

		

		FS

		

		Seeding is supplied by the CNF

		5



		178 

		Provide a weed control plan for Coronado NF review and approval.  This plan would include specifics on reducing noxious weed introduction and weed control in the project area.  Rosemont Copper Company would provide ongoing noxious weed control at the site to prevent the establishment of noxious weed populations.

		

		FS

		

		Phased tailings alternative and noxious weeds plan

		3



		179 

		Record species composition and canopy cover of seeded/planted and “volunteer species”.  If seeded/planted species have not established following the first year, provide supplemental seedings and plantings.  If noxious weeds invade revegetated areas, remove by mechanical or other approved methods in the weed control plan.

		

		FS

		

		Should go into Monitoring Report

		3 & 4



		180 

		Monitor revegetation annually for a minimum of 3 years and until successful revegetation is confirmed by the Coronado NF.

		

		FS

		

		Should go into Monitoring Report

		3 & 4



		181 

		Salvage growth media (topsoil) from disturbed areas to provide sufficient cover on all disturbed areas with 1 foot of cover.  Place soil stockpiles in locations that are stable, isolated from surface and subsurface water, gently sloping, and well drained.  Stockpiles shall be convex in shape and have no more than three to one slopes.  Stockpiles shall be revegetated with native species immediately to minimize erosion.  No persistent non-native species shall be used in reclamation.  Install sediment control structures as needed to ensure that no soil material is lost.  Use soil stockpiles quickly during concurrent reclamation to minimize the loss of topsoil quality.

		

		FS

		

		

		3 & 4



		182 

		Transfer the ownership of Rosemont Ranch to the Coronado NF to ensure that reclamation the waste rock and tailings pile would not be impacted by future development or the need for access to this property.

		

		FS

		

		Alternative being developed

		3 & 4



		183 

		Annually, Rosemont Copper Company shall submit a summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, plans that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Rosemont Copper Company and the Coronado NF would meet to review the MPO and annual report, and the Forest Service administrator would conduct an annual inspection of site reclamation.  Modify or supplement the MPO as necessary to address reclamation issues.

		

		FS

		

		

		1



		184 

		Backfill the pit after mining operations are finished.

		All

		Public

		

		Alternative being developed

		5



		185 

		Use waste rock and tailings piles as a location for solar arrays after mining operations are complete.

		All

		Public

		

		Does not mitigate an impact. Would require future study.

		5



		186 

		Create a lake out of the pit after mining operations for fish habitat and recreation

		All

		Public

		

		Alternative considered and dismissed; safety issue

		5



		187 

		The Forest Service must not authorize a phased bond release until the underlying reclamation activity is successfully completed. Well defined criteria for determining successful completion for each reclamation activity must be developed by the Forest Service.

		All

		Public

		

		

		3 & 4



		188 

		Upon finalizing a mitigation plan for the Mine, the


costs of implementing the plan must be estimated and included in the reclamation bond estimate.


Mitigation should also be in concurrence with the guidelines of Pima County's Sonoran Desert


Conservation Plan and Conservation Land System. 


In addition, the estimated costs of remediation of any


environmental contamination by the Mine that may be discovered either before or afater mine closure


must also be included in the bond cost estimate. 


These costs must be included in the reclamation bond


cost estimate since the Forest Service must rely upon the reclamation bond to accomplish the mitigation


plan and remediation of any environmental contamination by the Mine in the event that Augusta does not. 


The burden of financial liabilities arising from Augusta's failure to successfully implement the mitigation plan or from environmental contamination by the Mine must not be borne by the public.

		1


5 (see biology section #’s 56 - 59 regarding CLS)


1


1


1

		Public

		

		

		See 3rd Column



		189 

		The costs of mine closure must be estimated and included in the reclamation bond estimate.


These costs must be included in the reclamation bond cost estimate since the Forest Service must rely


upon the reclamation bond to accomplish mine closure in the event that Augusta does not. Well defined criteria for determining successful completion of mine closure must be developed by the Forest


Service.

		1


1

		Public

		

		

		See 3rd column



		190 

		Require that mitigation funding be provided upfront in a separate, autonomous account/bond.

		All

		Public

		

		

		1



		191 

		

		

		

		

		

		



		192 

		

		

		

		

		

		



		193 

		Recreation



		194 

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for Public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		

		FS

		

		

		2



		195 

		Relocate portions of the Arizona Trail as needed to provide a trail for users throughout the mine life and post-mine.

		

		FS

		

		

		2



		196 

		Relocate or restore access to Arizona Trail and OHV trailheads impacted by the mine.

		

		FS

		

		

		2



		197 

		If desired by the Arizona Trail Association (ATA) and permanently maintained by ATA or Rosemont Copper Company, provide a water station for horses along the Arizona Trail.

		

		FS

		

		

		3



		198 

		Install interpretive signs along the Arizona Trail and at the viewpoint on State Route (SR) 83 where mining activity is visible.  If desired by ATA, construct a spur segment of new trail to “Sentinel Peak” and install an interpretive sign at this location.  Sign topics, text, graphics, design, and locations shall be reviewed and approved by the Coronado NF.  Installation of signs on SR 83 shall be coordinated with Arizona Department of Transportation.  Sign materials and installation requirements shall be specified by the Coronado NF.  During mine operations, maintenance of signs shall be provided by Rosemont Copper Company.

		

		FS

		

		Match language to MPO and split into two measures

		3



		199 

		Ensure Public access to private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) or easements.

		

		FS

		

		Phased tailings alternative

		3



		200 

		Maintain Public road access across the Santa Rita Mountains at Gunsight Pass.

		

		FS

		

		FS and RCC to follow up regarding Lopez Pass

		3 & 4 



		201 

		At the end of mine operations, consider one or more roads or trails on top of the tailings and waste rock pile (Note: recommendations shall be incorporated into reclamation plan and lanforming work).  Restore at least one OHV loop road through the mine area.  Consult with the Travel Management map and process to determine location(s).  This will require construction of a road around or over the waste rock and tailings piles.

		

		FS

		

		

		3



		202 

		Provide an underpass large enough to accommodate equestrians under the access road where the Arizona Trail crosses this road.

		

		FS

		

		

		3



		203 

		Mitigate for loss of hunting on Unit 34A

		All

		Public

		

		

		4 (moved from land use section)



		204 

		

		

		

		

		

		



		205 

		Riparian



		206 

		Remove all access roads from drainages

		

		FS

		Not Law, Regulation, or Policy

		This already be in the RCC alternative developed from MPO

This practice is recommended by the EPA

		3 & 4



		207 

		Plant native riparian tree species along artificial diversions, commensurate with the types of vegetation that would naturally occur with that type of flow regime

		

		FS

		Not Law, Regulation, or Policy

		This is a good idea.  It may occur even without planning.

		3



		208 

		Mitigation should be implemented in advance of the impacts to avoid habitat losses due to the lag time between the occurrence of the impact and successful mitigation. The discussion should include the following information:


* acreage and habitat type of waters of the the U.S. that would be created or restored;


* water sources to maintain the mitigation area;


*the revegetation plans including the numbers and age of each species to be planted;


*maintenance and monitoring plans, including performance standards to determine mitigation success;


*the size and location of mitigation zones;


*the parties that would be ultimately responsible for the plan's success; and


*contingency plans that would be enacted if the original plan fails


		All

		Public

		Executive Order 11990, Clean Water Act Section 404

		Brian to reword according to ACOE requirements and include info regarding #107 off-site mitigation

		1, 3, 4



		209 

		

		

		

		

		

		



		210 

		Transportation



		211 

		For roads on USFS land, apply dust palliative other than water, water, or shall pave the road.

		

		FS

		

		Addressed in AQ section

		5



		212 

		For roads on USFS land, maintain the roadways sufficiently to prevent washboard, rutting and drainage problems and replace surfacing lost to drainage and use of the road by the proponent.

		

		FS

		

		Clarify

		3



		213 

		For roads on USFS land, Install and maintain wildlife crossing structures under primary access road at locations of known wildlife concentration.

		

		FS

		

		Clarify

		3 & 4



		214 

		For USFS lands previously more difficult to access, block off more access than existed prior to project work.


Accept or dedicate a Public road easement over the primary and/or secondary access roads, and/or any other segment of roadway identified by the USFS as desirable for Public access over which the proponent has control.

		4


3 & 4

		FS

		

		

		See 3rd column



		215 

		Alter trucking schedule around school busses to the extent determined reasonable by ADOT.

		

		FS

		

		Needs clarification

		2 & 4



		216 

		Cooperate with ADOT to address SR 83 improvement issues.

		

		FS

		

		

		1, 2 & 3



		217 

		Include construction labor in the travel reduction program envisioned for employees.

		

		FS

		

		

		2



		218 

		Transport ore via railroad instead of truck.

		All

		Public

		

		Alternative considered and dismissed

		5



		219 

		Hold off on construction until ADOT improves SR83 in order to better accommodate truck traffic.

		All

		Public

		

		Infeasible, ADOT responsibility 

		5



		220 

		Construct rail spur along I-19 and reduce truck traffic on SR83 by having trucks travel over the mountain to I-19 to a 

		All

		Public

		

		Alternative considered and dismissed

		5



		221 

		Construct a system of private roads on FS land to be used for mining operations and to keep trucks off of SR83 and other Public roads.

		All

		Public

		

		Alternative considered and dismissed

		5



		222 

		Transport ore via conveyor to rail spur.

		All

		Public

		

		Alternative considered and dismissed

		5



		223 

		Use existing Rosemont Junction Road as primary road instead of creating new access road.

		All

		Public

		

		Infeasible

		5



		224 

		Improve the interchange at Highway 83 and U.S. Interstate 10 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		

		ADOT responsibility; LOS change undetermined

		5



		225 

		Improve the intersections at all roads serving residential properties along SR83 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		

		ADOT responsibility; LOS change undetermined

		5



		226 

		Provide additional driving lanes on Highway 83 between mile marker 44 and U.S. Interstate 10

		All

		Public

		

		ADOT responsibility; LOS change undetermined

		5



		227 

		Require carpooling by employees

		All

		Public

		

		Carpooling option will be provided, per the MPO

		2 & 3



		228 

		Establish split-shifts to reduce peak-hour traffic

		All

		Public

		

		Clarify per MPO language

		2 & 3



		229 

		Suspend travel operations during the morning and evening commute periods and during travel times for all school buses

		All

		Public

		

		Clarify per MPO language

		2 & 3



		230 

		Minimize truck traffic on SR 83 by constructing a slurry pipeline carrying concentrate from the mine to the west side of the Santa Rita Mountains to a newly constructed dewatering plant.

		

		

		

		

		3 & 4



		231 

		

		

		

		

		

		



		232 

		

		

		

		

		

		



		233 

		Visual Quality



		234 

		Provide a reclamation plan that shapes the tailings and waste rock piles to mimic natural landforms from the surrounding landscape and revegetates the entire mine site with native plant species in densities, distributions, and sizes to mimic those in the surrounding landscape.  New landforms shall avoid monolithic forms, flat tops, and even side slopes.  Landforms shall incorporate natural, dendritic drainage patterns on all sides of the new piles that release stormwater off the site and allow it to flow downstream.  Channels shall be armored as necessary with riprap rock, and riprap shall be weathered rock with dark colors from the landscape (not light-colored quarry rock).  Grades along the new drainageways on tailings and waste rock piles shall vary, with random flatter areas to slow and/or hold water, which will help support vegetation growth.  Surface treatments on side slopes shall include warping, random ledges, and varying slope lengths and angles.  Boulders and rocky patches on side slopes that mimic rockform in the surrounding landscape should be included.  The reclamation plan and lanforming work shall also support post-mine land uses such as restoration of a road linkage across the final waste rock or tailings pile.  The reclamation plan shall be approved by the Coronado NF’s Landscape Architect prior to starting operations.

		

		FS

		

		

		3 & 4



		235 

		Revegetate tailings and waste rock piles to return to near natural conditions as quickly as possible and minimize the spread of non-native species.  

Replant with a seed mix that includes grasses, forbs, shrubs, and tree species, and plant larger plants (seedlings, transplants, and container plants) in key areas such as highly visible slopes and in drainageways.  

Use species and plant distributions from the surrounding landscape.  

Provide irrigation for the first season if necessary.

		2


3


2


3

		FS

		

		

		See 3rd Column



		236 

		If required by Coronado NF biologists, grow seedlings and container plants from seeds collected onsite.  This may require propagation one or more years prior to planting.

		

		FS

		

		

		3 & 4



		237 

		Apply Permeon to exposed rock faces on tailings and waste rock piles, road cuts, and other mine impacts when exposed rock is lighter in color than adjacent weathered rock.

		

		FS

		

		

		3



		238 

		Treat all portions of the pit wall that are visible from Concern Level 1 and 2 travelways and residential areas by removing lines of horizontal benches and applying Permeon to darken rock to match weathered rock on ridge. 

If possible, plant vegetation on broken ledges on visible parts of pit wall.

		3 & 4


2

		FS

		

		According to MSHA regulations, cannot enter the pit after closure

		See 3rd column



		239 

		Paint or stain buildings and other major facilities non-reflective earth tones.  All paint and stain colors shall be approved by the Coronado NF landscape architect.

		

		FS

		

		As admissible per MSHA requirements

		3 & 4



		240 

		At the end of mine operations, remove all unneeded ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing topsoil on the areas, and revegetating with native plants.

		

		FS

		

		

		3 & 4



		241 

		As soon as mine roads are no longer needed for mine operations or access, naturalize roadways by restoring natural contours, placing topsoil, and revegetating with native plants.

		

		FS

		

		

		2



		242 

		Apply mitigation required for night skies to minimize visual impacts at night.

		

		FS

		

		Reword to match MPO, “After min operations have ceased, unneeded mine roads…”

		2 & 3



		243 

		Employ a landscape architect throughout mine operations to monitor landforming, revegetation, and visual quality throughout the project, regularly consult with Forest Landscape Architect, and modify or supplement visual quality mitigation measures to address concerns.

		

		FS

		

		Should go into Monitoring Report

		4



		244 

		

		

		

		

		

		



		245 
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Rosemont Copper Project PDEIS: Chapter 2 Mitigation Comment Compilation


1=Covered under law, regulation, and policy; 2=Covered/addressed in MPO; 3=RCC to consider and/or reword as necessary; 4=CNF to edit and/or clarify; 5=Considered but not carried forward 



		#

		Proposed Mitigation Measure

		To which Alternative(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Comment

		Disposition



		1 

		Air



		2 

		Mix tails with a dust suppressant instead of polymers

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 

Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		Is this a law, regulation, or policy?

		1



		3 

		Use permeable concrete as a dust suppressant instead of polymers.

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carry the force of law.

		Who knows about this?  We will need someone to help edit or clarify.

		4



		4 

		Cover dry stack tailings conveyor at transfer points

		

		FS

		Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from conveying facilities, but does not specify how to do it.

		Same as 11

		1



		5 

		Pave roads

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		Same as 9, 10

		3



		6 

		Implement dust management for Santa Rita road and Forest Service roads on the west side of the Santa Rita Mountains.

		

		FS

		Not required by Law, Regulation, or Policy

		

		3



		7 

		Reorient haul road system to facilitate dust control

		

		FS

		Not required by Law, Regulation, or Policy

		Alternative dependent

		3



		8 

		Set and enforce speed limits within project area

		

		FS

		Not required by Law, Regulation, or Policy

		

		1



		9 

		Use water sprays on gravel access road

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		Same as 5, 10

		3



		10 

		Use surface binders on all mine roads

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		Same as 5, 9

		3



		11 

		Cover crushing and conveyor facilities

		

		FS

		Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from conveying facilities, but does not specify how to do it.

		Same as 4

		1



		12 

		Use water sprays on crushing and conveyor facilities.

		

		FS

		Not driven by a Law, Regulation, or Policy.  Arizona Administrative Code Article R18-2-607 requires dust mitigation from crushing or conveying facilities, but does not specify how to do it.

		Dependent on permit requirement

		3



		13 

		Compact the tails as they are placed in the tailings facilities

		

		FS

		Not required by Law, Regulation, or Policy

		Dependent on location

		3



		14 

		Apply soil stabilizers to tails as needed

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		

		2



		15 

		Mix approved stabilizing polymers with tailings as needed

		

		FS

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		

		3



		16 

		Use emitters, similar to drip irrigation, to apply the acid leaching solution to the heap

		

		FS

		Not required by Law, Regulation, or Policy

		

		2



		17 

		Monitor and report on air quality monitoring

		

		FS

		The permits that are required for this project will be monitored and reported.

		

		1



		18 

		Modify or supplement air quality mitigation measures to address concerns

		

		FS

		The permits that are required for this project will be monitored and reported.

		A “concern” is not the same as a permit violation, which would require supplemental or modified measures.  “Concern” should be defined

		3



		19 

		Use secondary acid mist controls in electro-winning tank house

		

		FS

		Not required by Law, Regulation, or Policy

		

		2



		20 

		Use contemporary equipment

		

		FS

		Not required by Law, Regulation, or Policy

		

		3



		21 

		Establish truck specifications to reduce emissions

		

		FS

		Not required by Law, Regulation, or Policy

		

		2



		22 

		Stipulate usage of low-sulfur diesel fuel on-site

		

		FS

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		1 for stationary, 2 for mobile

		3



		23 

		Select equipment that will reduce the number of road miles

		

		FS

		Not required by Law, Regulation, or Policy.

		Infeasible as stated

		3



		24 

		Establish a Park and ride Program for workers to reduce the number of personal vehicle miles driven to and from the Project

		

		FS

		Not required by Law, Regulation, or Policy.

		

		2



		25 

		Construct electric lines as a first step in developing the time to eliminate the need for on-site electrical generation

		

		FS

		Not required by Law, Regulation, or Policy.

		

		2



		26 

		Use alternative methods for generation such as solar for administration buildings

		

		FS

		Not required by Law, Regulation, or Policy.

		

		2



		27 

		Modify or supplement air quality mitigation measures to address concerns

		

		FS

		The permits that are required for this project will be monitored and reported.

		Same as 18

		3



		28 

		Mix tailings with biodegradable material that maintains retention, instead of polymers.

		All

		Public

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.12 requires a permit for fugitive dust activity from tailings.  If the permit requires a specific type of dust suppressant, then it carries the force of law.

		

		3



		29 

		Pave roads.

		All

		Public

		Not specifically driven by Law, Regulation, or Policy.  Pima County Department of Environmental Quality 


Title 17.16 requires that fugitive dust from roads be controlled.  Paving, dust suppressants, and water are suggested but no single method is required.

		

		5 (duplicate)



		30 

		Use particle traps and other appropriate controls to reduce emissions of DPM and other air pollutants.

		All

		Public

		Not required by Law, Regulation, or Policy

		What is DPM?

		3



		31 

		Use diesel fuel with the lowest sulfur content available, or other suitable alternative diesel fuel, which substantially reduces DPM emissions.

		All

		Public

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		*that is commercially available 

What is DPM?

		4



		32 

		Minimize construction-related trips of workers and equipment, including trucks and heavy equipment.

		All

		Public

		Arizona Revised Statutes Articles 2, 3, 5, and 7 contain a lot of requirements for combustion engines and fuel.  Some engines may be required by law to use low-sulfur diesel fuel, others may not.

		

		2



		33 

		Lease or buy newer, cleaner equipment (1996 or newer model)

		All

		Public

		Not required by Law, Regulation, or Policy.

		

		2



		34 

		Employ periodic, unscheduled inspections to ensure that construction equipment is properly maintained at all times and does not unnecessarily idle, is turned to manufacturer's specifications, and is not modified to increase horsepower except in accordance with established specifications.

		All

		Public

		The permits that are required for this project will be monitored and reported.

		Needs rewording 

The word “turned” is probably supposed to be “tuned”

		1*



		35 

		If air quality standards are not met by the mine, operations must stop and RCC pay all expenses for remediation.

		All

		Public

		The permits that are required for this project will be monitored and reported.

		To make this a workable mitigation, some sideboards for remediation will have to be defined.  Many factors influence air quality, some of which cannot be changed with money (wind direction and speed for example)

		3



		36 

		

		

		

		

		

		



		37 

		

		

		

		

		

		



		38 

		Biology: Wildlife and Vegetation



		39 

		Require compensatory land exchange, preferably with select criteria to negotiate

		

		FS

		

		

		3



		40 

		Reclamation plan that include replanting of native, local grasses, Palmer Agave, shrubs, and trees

		

		FS

		Not required by Law, or Regulation.  Current Forest activities use only native species when available.

		Using only native species  is in the MPO

		3



		41 

		Reclamation Plan that includes eradication of non-native plants and frequent monitoring

		

		FS

		Not required by Law, Regulation, or Policy.

		Monitoring is planned is in the MPO.  Eradication of non-native plants is not spelled out.  Perhaps this is why it is rated a “3”?

		3



		42 

		For each water source lost, three will be created by building similar (with regards to physical features and temporal water storage characteristics) in the vicinity; these artificial structures will not encourage establishment of non-native species (e.g., American Bullfrog)

		

		FS

		Not required by Law, Regulation, or Policy

		

		3



		43 

		All waters potentially affected by contamination must be monitored for quality, and if quality is sub-standard, measures will be taken to exclude wildlife from using these waters

		

		FS

		Permits required for this project will include monitoring.  Excluding wildlife from substandard water is not required by Law, Regulation, or Policy

		Needs rewording

Does this include natural waters that could be contaminated, or artificially developed water?  If it is only artificially developed water, the opportunity to exclude wildlife may be possible.  If this includes natural waters, they are usually too large (or long) to effectively exclude wildlife.

		1*



		44 

		Areas of the northern Santa Ritas that are not within the proposed project footprint will have non-essential roads, trails, and structures decommissioned or obliterated (and no new features will be developed)

		

		FS

		Not required by Law, Regulation, or Policy.

		“Non-essential” must be defined, and allowance for new technology of management techniques must be made before prohibiting new features.

		4



		45 

		Build standing water catchments along surface water diversions, preferably with slow flow-through design (not close to the facilities).

		

		FS

		Not required by Law, Regulation, or Policy.

		

		3



		46 

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		

		FS

		Not required by Law, Regulation, or Policy.

		Should go into Monitoring Report

		4



		47 

		Provide endowment for managing invasive species.

		

		FS

		

		Should go into Monitoring Report

		4



		48 

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		Should go into Monitoring Report

		4



		49 

		All mitigations that reduce the amount of light outside the footprint (as per the mitigation table).

		

		FS

		

		

		2



		50 

		Mitigation that will reduce the threat of catastrophic deposition of sediments and resource damage  during “100-year” flood events.

		

		FS

		 

		

		2



		51 

		If Karst features are discovered, work will halt, and the biological monitor and other specialists will investigate before work can be re-initiated.

		

		FS

		

		

		4



		52 

		All sulfuric acid solution collection ponds and process water and wastewater ponds must be covered.

		All

		Public

		Not required by Law, Regulation, or Policy.

		

		3



		53 

		Compensate the USFS and surrounding communities for the loss of habitat, species, and tourism that will attend the proposed project.

		All

		Public

		

		Sideboards must be developed for compensation to make this workable.

		3



		54 

		Prevent exposure of migratory waterfowl and other


wildlife to all toxic waters used in or resulting from processing the ore.

		All

		Public

		Not required by Law, Regulation, or Policy.

		

		3



		55 

		According to the County’s Conservation Lands System, portions of the project area are determined to be Biological Core Management Areas. The CLS requires as mitigation that least 80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 4:1 ratio.

		All

		Public

		

		

		4 (moved from land use section)



		56 

		According to the County’s Conservation Lands System, portions of the project area are determined to be Important Riparian Area. The CLS requires as mitigation that least 95 percent of the total acreage of lands within this designation shall be conserved in a natural and undisturbed condition.

		All

		Public

		

		

		4 (moved from land use section)



		57 

		According to the County’s Conservation Lands System, portions of the project area are determined to be Multiple Use Management Area. The CLS requires as mitigation that least 66 2/3 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 2:1 ratio

		All

		Public

		

		

		4 (moved from land use section)



		58 

		Restoration of fragmented corridors of native biological communities.

		All

		Public

		

		

		4 (moved from land use section)



		59 

		Mitigation land purchase adjacent to the CNF of equal size and wildlife values 

		All

		Public

		

		Refer to #39

		4 (moved from land use section)



		60 

		

		

		

		

		

		



		61 

		

		

		

		

		

		



		62 

		Dark/Night Skies



		63 

		Utilize the 2006 City of Tucson/Pima County Outdoor Lighting Code

		All

		FS

		

		

		3



		64 

		Limit mine activities to daytime only.

		All

		Public

		

		

		4



		65 

		Use fully shielded or full cutoff lighting fixtures

		All

		Public

		

		*as practical 

		3



		66 

		Use 55 watt induction lamps with motion sensor controls on all roads and parking lots to reduce energy consumption and light pollution

		All

		Public

		

		Infeasible due to safety regulations

		5



		67 

		Exterior lighting on buildings or trailers should be fully shielded and limited to egress lighting using the lowest level of light sufficient for the purpose.

		All

		Public

		

		

		3



		68 

		Augusta should voluntarily comply with the Pima County Outdoor Lighting Code even though it is exempt.

		All

		Public

		

		

		2



		69 

		

		

		

		

		

		



		70 

		

		

		

		

		

		



		71 

		

		

		

		

		

		



		72 

		Energy



		73 

		Use alternative energy sources such as solar, wind and geothermal to power or supplement energy needs of mining operations.

		All

		Public

		

		Reword based on MPO language

		3



		74 

		Place solar panels on tailings and pit after mining operations.

		All

		Public

		

		Does not mitigate an impact. Would require future study.

		5



		75 

		Use natural gas to power mining operations.

		All

		Public

		

		Unavailable energy source

		5



		76 

		

		

		

		

		

		



		77 

		

		

		

		

		

		



		78 

		Hazardous Materials



		79 

		Describe and commit to measures to ensure isolation of potentially acid generating waste rock, prevention of acid generation from mine waste and pit walls, and any additional


mitigation measures that may be necessry should prevention measures fail.

		All

		Public

		

		

		2



		80 

		Clay lining and drainage system to prevent contamination

		All

		Public

		

		Reword based on MPO language

		3



		81 

		

		

		

		

		

		



		82 

		

		

		

		

		

		



		83 

		

		

		

		

		

		



		84 

		Heritage



		85 

		Complete Archaeological Inventory survey for all parts of the Area of Potential Effect not surveyed in the SWCA survey of the initial MPO area and evaluate National Register eligibility for additional sites that are recorded.

		

		FS & Public

		

		

		1



		86 

		Conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.

		

		FS

		

		FS to reword and clarify scheduling of testing and data recovery 

		4



		87 

		Conduct archaeological data recovery at National Register-eligible  sites within the project footprint

		

		FS & Public

		

		

		1



		88 

		Design waste dump and tailings piles to iminimize impacts on properties eligible for the National Register of Historic Places and traditional collection areas.

		

		FS

		

		Considered and dismissed during alternative development

		5



		89 

		Minimize impacts to human burials from disturbance or dumping.

		

		FS

		

		Considered and dismissed during alternative development

		5



		90 

		Where human burials can’t be excluded from the project disturbance areas, recover and repatriate remains to appropriate Native American tribe or nation following the provisions of the Native American Graves Protection and Repatriation Act and according to a project-specific burial treatment plan.

		

		FS

		

		

		1



		91 

		Protect the Ballcourt Site (AZ EE:2:105) by selecting an alternative where waste rock or tailings deposition does not affect the site, backfill previously excavated pithouses, and prevent incursions into the site by fencing the perimeter and closing the road across the site.  Complete an archival record of traditional uses, through on-site oral interviews with tribal members.

		

		FS

		

		Reword and separate

		4



		92 

		Facilitate harvest of traditional plants and traditional mineral resources before project disturbance.

		

		FS

		

		

		4



		93 

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		

		FS

		

		Reword “compensatory” to mitigation

		4



		94 

		Ensure protection of springs, riparian areas, and ground water to the extent possible.

		

		FS

		

		

		2



		95 

		Ensure restoration of the natural landscape to the extent possible.

		

		FS

		

		“restoration” to reclamation

		3



		96 

		Plant trees and shrubs, including mesquite, juniper, and oak, as well as grasses during reclamation.

		

		FS

		

		

		3 & 4



		97 

		Provide educational and economic  opportunities for tribal members (e.g., sponsor the education of tribal students in fields like wildlife biology and hydrology, and hire them to help monitor the effects of mine operations) and consider dedicating a portion of earnings to tribes for education and resource protection.

		

		FS

		

		

		3



		98 

		Consider Partial or complete backfilling of the pit or transportation of materials of other, previously opened pits.

		

		FS

		

		Alternative being considered

		5



		99 

		Transplant important plants.

		

		FS

		

		Clarify and specify

		3 & 4



		100 

		

		

		

		

		

		



		101 

		

		

		

		

		

		



		102 

		Hydrology



		103 

		Store storm water on-site to contribute to groundwater

		

		FS

		None

		Reword to state alternative dependent

		3



		104 

		Route storm water efficiently through the project to help recharge the groundwater outside of the project footprint

		

		FS

		None

		Reword to state alternative dependent

		3



		105 

		Recharge groundwater with supply water from the Santa Cruz Valley

		

		FS

		None

		

		4



		106 

		Where springs or seeps are documented as lost, create three new water sources of similar characteristics.

		

		FS

		None

		Reword to match #42

		3



		107 

		Purchase and set aside areas of off-site mitigation .

		

		FS

		Potentially Army Corp of Engineers 404 permit requirement

		ACOE requirement, Brian to reword

		1



		108 

		Implement a residential well protection plan

		

		FS

		None

		

		3



		109 

		Monitor groundwater levels and make adjustments to mine management based on results.

		

		FS

		None

		

		4



		110 

		Line tailings, waste and/or all facilities.

		

		FS

		APP is Aqifer Protection Permit issued by ADEQ under ARS241-252 and AAC Revised Title 18-9-101 to 403

		Reword, required by APP

		3



		111 

		Construct large retention structure downstream of the disturbance footprint.

		

		FS

		None

		

		3 & 4



		112 

		Partial or complete backfill of the pit.

		

		FS

		None

		Alternative being developed

		5



		113 

		Install storm water diversions surrounding the pit.

		

		FS

		None?

		

		2



		114 

		Monitor pit water quality and make adjustments to mine management based on results.

		

		FS

		None

		

		4



		115 

		Implement prudent design criteria and methods.  This includes high safety factors to create robust designs.

		

		FS

		APP

		

		3



		116 

		Provide a stormwater pollution prevention plan (SWPPP).

		

		FS

		AZPDES is the Arizona Pollution Discharge Elimination System Arizona Administrative Code (AAC) Title 18- chapter 9 Article 9

		

		1



		117 

		Install permanent water control structures that would exist beyond the life of the mine.

		

		FS

		

		Reword to match MPO, Alternative dependent

		2 & 3



		118 

		Install erosion control measures to prevent erosion and retain sediment on site if erosion does occur.

		

		FS

		APP

		

		1



		119 

		Change design and increase capacity of process water tailings storage.

		

		FS

		APP

		

		3



		120 

		Maintain stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.

		

		FS

		APP

		

		1



		121 

		Grade the top surface of the facility to minimize surface water ponding.

		

		FS

		None

		Reword to state alternative dependent

		3



		122 

		Use waste rock buttress design to prevent tailings facility failures

		

		FS

		None

		

		2



		123 

		Monitor groundwater levels and make adjustments to mine management based on results.

		

		FS

		None

		

		2



		124 

		Use non-point source sediment control measures including: 


· Prepare and implement erosion control actions before starting surface disturbing activities.


· Disturb the smallest area practical.


· Implement concurrent reclamation when feasible.


· Intercept and treat runoff from disturbed areas to reduce sediment from leaving the site.


· Use berms and ditches to control runoff from road surfaces.


· Install settling basins, hay bales, and/or silt fences to control sediment in ditches.


· Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.


· Seed road cuts with an approved seed mix.


· Use hydroseeding on steep or more erodible cuts and fills as appropriate.


· Maintain sediment control measures after storm events.


· Monitor effectiveness of ongoing erosion and sediment control measures annually and modify where appropriate.

		1


1


2


1


Brian to reword per ACOE reqs


Brian to reword per ACOE reqs


1


2


2


1* reword


1




		FS

		MSGP is the Multi Sector General Permit issued by ADEQ under AAC R 18-9-C905

MSGP


MSGP


ACOE


AZPDES

FSM 2209.22



		

		See 3rd Column



		125 

		Implement Regional Mitigation, including:


· CAP recharge in Tucson Active Management Area (Lower Santa Cruz).


· CAP recharge credits extinguished and not recoverable.


· CAP recharge credits recovered in mine supply well field

		

		FS

		None


None


None

		

		3



		126 

		Implement Local Mitigation, including:


· Residential well protection plan.


· CAP recharge in Sahuarita/Green Valley near supply well field area of withdrawal.


· CAP direct delivery to mine site via supply pipeline from CAP terminus (Pima Mine Road Recharge Project).


· Waste water effluent direct delivery to mine site via supply pipeline from Green Valley Wastewater Reclamation Facility (500-2000 AF)

		

		FS

		None

None


None


None

		FICO facility and Secretary of Interior effluent from TO

		3



		127 

		Obtain an Aquifer Protection Program permit from the ADEQ that determines the requirements to reduce or eliminate the potential for discharge of pollutants to the aquifer through the employment of Best Available Demonstrated Control Technology and monitoring at the Points of Compliance. Permit aquisition requires the preparation of studies and technical reports completed or planned by ADEQ that will be relied upon by the ADEQ to issue the authorizing or regulatory permits

		All

		CA

		APP

		

		1



		128 

		Obtain a Multi-sector General Permit from ADEQ’s Arizona Pollutant Discharge Elimination System program that regulates stormwater discharges associated with industrial activity. Obtaining this permit includes the preparation of a stormwater pollution prevention plan and implementation of control measures as outlined by the EPA’s MSGP 2008.

		All

		CA

		MSGP

		

		1



		129 

		Use gray water, waste water, and/or effluent in place of or to supplement the use of groundwater.

		All

		Public

		None

		See #121

		1



		130 

		Use CAP water for mine operations.

		All

		Public

		None

		See #121

		1



		131 

		Place a lining under the waste rock and tailings piles.

		All

		Public

		None

		See #105

		1



		132 

		Use desalinated ocean water for mining operations.

		All

		Public

		None

		Alternative considered and dismissed

		5



		133 

		Store CAP water in a new reservoir close to mine that can serve mine’s water needs and be used for Public recreation.

		All

		Public

		None

		Infeasible

		5



		134 

		Monitor water quality and collect/dispose of pollutants in the runoff from waste rock and tailings piles.

		Public

		Public

		APP

MSGP


AZPDES

		

		1



		135 

		Guarantee water for my home.

		All

		Public

		None

		

		3



		136 

		Explicit Performance Standards must be established and continuously monitored by an independent entity


at the ongoing expense of Augusta to ensure that the existing water quantity and quality is met during and


following reclamation and closure. Such monitoring shall continue indefinitely until an independent entity


can scientifically confirm that no long-term adverse effects exist.

		All

		Public

		APP

		

		1



		137 

		As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in


ownership of the Mine must be required to enter into a well protection agreement with the owner(s) of


each existing well that could be adversely affected by the Mine. Moreover, as a condition of Forest


Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be


required to agree in writing to pay all expenses necessary to restore fresh water service to all affected


homes and businesses in the even the Mine pollutes the groundwater in the region east of the Santa Rita


Mountains.

		All

		Public

		None

		JS to reword based on differences between each side

		3



		138 

		In the event of failure to comply with all applicable water quality standards, Augusta must be compelled to cease operations and pay all expenses for remediation.

		All

		Public

		APP

		Reword to match APP 

		3



		139 

		Require that mitigation measures be subjected to greater scientific rigor; that predictions of impacts be based in part on performance in past predictions and experience at other mines

		All

		Public

		None

		Refer to APP

		5



		140 

		Require that mitigation measures be designed by persons with the requisite technical expertise and experience, and that all proposed mitigation measures be subjected to independent review and determination of the risk of failure and the likelihood of success.

		All

		Public

		

		Required by NEPA

		5



		141 

		All mitigation measures should be subjected to a "worst-plausible case scenario" so that the adverse effects of plausible worst-case scenarios are explicitly studied and considered.

		All

		Public

		

		SWCA to reword

		5



		142 

		Purchase surface water rights for Cienega Creek from Del Lago

		

		

		None

		RCC to reword and expand

		3



		143 

		

		

		

		

		

		



		144 

		

		

		

		

		

		



		145 

		Land Use



		146 

		Acquire easements from private land owners to the Coronado National Forest which will provide Public access to private lands within Forest boundaries.

		

		FS

		

		

		3 & 4



		147 

		Sell irregular-shaped mineral fractions adjoining patented lode mining claims using Small Tracts Act authority.  (This is only a draft idea at this point).

		

		FS

		

		

		3 & 4



		148 

		Preserve and protect land ownership boundaries between National Forest System and private land.

		

		FS

		

		

		3 & 4



		149 

		Provide dependent resurvey and establishment of a control network by Bureau of Land Management (BLM) Cadastral Surveyors prior to any ground-disturbing activities.

		

		FS

		

		Needs rewording

		1*



		150 

		Protect Arizona State Statute corners and monuments according to Federal Code (U.S.C.)

		

		FS

		

		Needs rewording

		1*



		151 

		Re-establish all land ownership boundaries after operation.

		

		FS

		

		Brass caps at corners between FS and RCC, needs rewording

		4



		152 

		Protect and preserve all corner monumentation, or fund BLM to provide survey and new monumentation prior to the ground-disturbing activity.

		

		FS

		

		

		3 & 4



		153 

		Post record of Dependent Resurvey on file in the Public record.

		

		FS

		

		

		1



		154 

		Transport waste rock and tailings offsite (i.e. other mines, Canada) to retain current land uses on FS lands.

		All

		Public

		

		Alternative considered and dismissed

		5



		155 

		Compensatory land purchase placed under the jurisdiction of a federal agency for the purpose of conservation and mitigation of losses of wildlife habitat, watershed values, and recreational opportunities

		All

		Public

		

		

		3 & 4



		156 

		

		

		

		

		

		



		157 

		

		

		

		

		

		



		158 

		

		

		

		

		

		



		159 

		

		

		

		

		

		



		160 

		

		

		

		

		

		



		161 

		Public Health and Safety



		162 

		The Sonoita/Elgin Fire District shall be fully reimbursed by the Applicant for all costs


(equipment, maintenance, and staffing) resulting from the construction, operation, remediation, and reclamation of the proposed project. In no event shall such cost increase be borne by local property taxpayers in Sonoita and Elgin. This mitigation measure should also be applied to other impacted emergency service providers, including, but not limited to those in Patagonia, Vail, Sahuarita, and Corona de Tucson.

		All

		Public

		

		Community endowment and on-site safety

		5



		163 

		As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to pay for all repairs to residential, historical, or other structures in the event damage due to blasting at the Mine should


occur.

		All

		Public

		

		Pending effects determination

		3 & 4 



		164 

		

		

		

		

		

		



		165 

		Range/Grazing



		166 

		Develop ranch livestock water system to include one additional, sustainable source per individual pasture on Rosemont Copper’s allotment.

		

		FS

		

		Phased tailings alternative

		3



		167 

		Fence highest-value riparian habitat to better control livestock access.

		

		FS

		

		Phased tailings alternative

		3 & 4



		168 

		

		

		

		

		

		



		169 

		

		

		

		

		

		



		170 

		Reclamation



		171 

		Provide concurrent reclamation throughout mining operations to establish landforms and native vegetation and maintain water quality.

		

		FS

		

		

		2



		172 

		Design slopes on waste rock and tailings piles that are flat enough to support successful revegetation.

		

		FS

		

		

		2



		173 

		Blend edges of all topographic disturbances with adjacent undisturbed land to avoid sharp topographic breaks.

		

		FS

		

		

		3



		174 

		Treat major erosion and slope failures on reclaimed areas immediately and as they occur.  Provide a plan that defines what conditions would require action and how problems will be addressed.

		

		FS

		

		contingency

		3 & 4



		175 

		Provide sediment and erosion control measures to prevent erosion to the extent possible on reclaimed surfaces, and to retain sediment onsite if erosion does occur.  All sediment control measures shall be maintained by Rosemont Copper Company until the reclamation effort has met established standards and bonds have been released.

		

		FS

		

		

		1



		176 

		Identify reference sites in the Rosemont mine vicinity to determine native species occurrence, density, and cover to develop a long-term reclamation plan.  Consider aspect, elevation, and location (ridge vs canyon bottom).  Based on reference site data, provide appropriate native seed mixes and plant lists for Coronado NF approval prior to any site revegetation.  Select species capable of being self-sustaining on the selected site and include species with the ability to provide erosion control and stability.  Establish vegetation re-establishment criteria for reclaimed areas and ensure that all areas meet criteria prior to bond release.

		

		FS

		

		

		2



		177 

		Utilize native species or short-lived non-native species such as annual grasses or forbs for short-term reclamation such as seeding topsoil stockpiles.  Avoid the use of any persistent non-native species shall in reclamation.

		

		FS

		

		Seeding is supplied by the CNF

		5



		178 

		Provide a weed control plan for Coronado NF review and approval.  This plan would include specifics on reducing noxious weed introduction and weed control in the project area.  Rosemont Copper Company would provide ongoing noxious weed control at the site to prevent the establishment of noxious weed populations.

		

		FS

		

		Phased tailings alternative and noxious weeds plan

		3



		179 

		Record species composition and canopy cover of seeded/planted and “volunteer species”.  If seeded/planted species have not established following the first year, provide supplemental seedings and plantings.  If noxious weeds invade revegetated areas, remove by mechanical or other approved methods in the weed control plan.

		

		FS

		

		Should go into Monitoring Report

		3 & 4



		180 

		Monitor revegetation annually for a minimum of 3 years and until successful revegetation is confirmed by the Coronado NF.

		

		FS

		

		Should go into Monitoring Report

		3 & 4



		181 

		Salvage growth media (topsoil) from disturbed areas to provide sufficient cover on all disturbed areas with 1 foot of cover.  Place soil stockpiles in locations that are stable, isolated from surface and subsurface water, gently sloping, and well drained.  Stockpiles shall be convex in shape and have no more than three to one slopes.  Stockpiles shall be revegetated with native species immediately to minimize erosion.  No persistent non-native species shall be used in reclamation.  Install sediment control structures as needed to ensure that no soil material is lost.  Use soil stockpiles quickly during concurrent reclamation to minimize the loss of topsoil quality.

		

		FS

		

		

		3 & 4



		182 

		Transfer the ownership of Rosemont Ranch to the Coronado NF to ensure that reclamation the waste rock and tailings pile would not be impacted by future development or the need for access to this property.

		

		FS

		

		Alternative being developed

		3 & 4



		183 

		Annually, Rosemont Copper Company shall submit a summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, plans that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Rosemont Copper Company and the Coronado NF would meet to review the MPO and annual report, and the Forest Service administrator would conduct an annual inspection of site reclamation.  Modify or supplement the MPO as necessary to address reclamation issues.

		

		FS

		

		

		1



		184 

		Backfill the pit after mining operations are finished.

		All

		Public

		

		Alternative being developed

		5



		185 

		Use waste rock and tailings piles as a location for solar arrays after mining operations are complete.

		All

		Public

		

		Does not mitigate an impact. Would require future study.

		5



		186 

		Create a lake out of the pit after mining operations for fish habitat and recreation

		All

		Public

		

		Alternative considered and dismissed; safety issue

		5



		187 

		The Forest Service must not authorize a phased bond release until the underlying reclamation activity is successfully completed. Well defined criteria for determining successful completion for each reclamation activity must be developed by the Forest Service.

		All

		Public

		

		

		3 & 4



		188 

		Upon finalizing a mitigation plan for the Mine, the


costs of implementing the plan must be estimated and included in the reclamation bond estimate.


Mitigation should also be in concurrence with the guidelines of Pima County's Sonoran Desert


Conservation Plan and Conservation Land System. 


In addition, the estimated costs of remediation of any


environmental contamination by the Mine that may be discovered either before or afater mine closure


must also be included in the bond cost estimate. 


These costs must be included in the reclamation bond


cost estimate since the Forest Service must rely upon the reclamation bond to accomplish the mitigation


plan and remediation of any environmental contamination by the Mine in the event that Augusta does not. 


The burden of financial liabilities arising from Augusta's failure to successfully implement the mitigation plan or from environmental contamination by the Mine must not be borne by the public.

		1


5 (see biology section #’s 56 - 59 regarding CLS)


1


1


1

		Public

		

		

		See 3rd Column



		189 

		The costs of mine closure must be estimated and included in the reclamation bond estimate.


These costs must be included in the reclamation bond cost estimate since the Forest Service must rely


upon the reclamation bond to accomplish mine closure in the event that Augusta does not. Well defined criteria for determining successful completion of mine closure must be developed by the Forest


Service.

		1


1

		Public

		

		

		See 3rd column



		190 

		Require that mitigation funding be provided upfront in a separate, autonomous account/bond.

		All

		Public

		

		

		1



		191 

		

		

		

		

		

		



		192 

		

		

		

		

		

		



		193 

		Recreation



		194 

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for Public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		

		FS

		

		

		2



		195 

		Relocate portions of the Arizona Trail as needed to provide a trail for users throughout the mine life and post-mine.

		

		FS

		

		

		2



		196 

		Relocate or restore access to Arizona Trail and OHV trailheads impacted by the mine.

		

		FS

		

		

		2



		197 

		If desired by the Arizona Trail Association (ATA) and permanently maintained by ATA or Rosemont Copper Company, provide a water station for horses along the Arizona Trail.

		

		FS

		

		

		3



		198 

		Install interpretive signs along the Arizona Trail and at the viewpoint on State Route (SR) 83 where mining activity is visible.  If desired by ATA, construct a spur segment of new trail to “Sentinel Peak” and install an interpretive sign at this location.  Sign topics, text, graphics, design, and locations shall be reviewed and approved by the Coronado NF.  Installation of signs on SR 83 shall be coordinated with Arizona Department of Transportation.  Sign materials and installation requirements shall be specified by the Coronado NF.  During mine operations, maintenance of signs shall be provided by Rosemont Copper Company.

		

		FS

		

		Match language to MPO and split into two measures

		3



		199 

		Ensure Public access to private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) or easements.

		

		FS

		

		Phased tailings alternative

		3



		200 

		Maintain Public road access across the Santa Rita Mountains at Gunsight Pass.

		

		FS

		

		FS and RCC to follow up regarding Lopez Pass

		3 & 4 



		201 

		At the end of mine operations, consider one or more roads or trails on top of the tailings and waste rock pile (Note: recommendations shall be incorporated into reclamation plan and lanforming work).  Restore at least one OHV loop road through the mine area.  Consult with the Travel Management map and process to determine location(s).  This will require construction of a road around or over the waste rock and tailings piles.

		

		FS

		

		

		3



		202 

		Provide an underpass large enough to accommodate equestrians under the access road where the Arizona Trail crosses this road.

		

		FS

		

		

		3



		203 

		Mitigate for loss of hunting on Unit 34A

		All

		Public

		

		

		4 (moved from land use section)



		204 

		

		

		

		

		

		



		205 

		Riparian



		206 

		Remove all access roads from drainages

		

		FS

		Not Law, Regulation, or Policy

		This already be in the RCC alternative developed from MPO

This practice is recommended by the EPA

		3 & 4



		207 

		Plant native riparian tree species along artificial diversions, commensurate with the types of vegetation that would naturally occur with that type of flow regime

		

		FS

		Not Law, Regulation, or Policy

		This is a good idea.  It may occur even without planning.

		3



		208 

		Mitigation should be implemented in advance of the impacts to avoid habitat losses due to the lag time between the occurrence of the impact and successful mitigation. The discussion should include the following information:


* acreage and habitat type of waters of the the U.S. that would be created or restored;


* water sources to maintain the mitigation area;


*the revegetation plans including the numbers and age of each species to be planted;


*maintenance and monitoring plans, including performance standards to determine mitigation success;


*the size and location of mitigation zones;


*the parties that would be ultimately responsible for the plan's success; and


*contingency plans that would be enacted if the original plan fails


		All

		Public

		Executive Order 11990, Clean Water Act Section 404

		Brian to reword according to ACOE requirements and include info regarding #107 off-site mitigation

		1, 3, 4



		209 

		

		

		

		

		

		



		210 

		Transportation



		211 

		For roads on USFS land, apply dust palliative other than water, water, or shall pave the road.

		

		FS

		

		Addressed in AQ section

		5



		212 

		For roads on USFS land, maintain the roadways sufficiently to prevent washboard, rutting and drainage problems and replace surfacing lost to drainage and use of the road by the proponent.

		

		FS

		

		Clarify

		3



		213 

		For roads on USFS land, Install and maintain wildlife crossing structures under primary access road at locations of known wildlife concentration.

		

		FS

		

		Clarify

		3 & 4



		214 

		For USFS lands previously more difficult to access, block off more access than existed prior to project work.


Accept or dedicate a Public road easement over the primary and/or secondary access roads, and/or any other segment of roadway identified by the USFS as desirable for Public access over which the proponent has control.

		4


3 & 4

		FS

		

		

		See 3rd column



		215 

		Alter trucking schedule around school busses to the extent determined reasonable by ADOT.

		

		FS

		

		Needs clarification

		2 & 4



		216 

		Cooperate with ADOT to address SR 83 improvement issues.

		

		FS

		

		

		1, 2 & 3



		217 

		Include construction labor in the travel reduction program envisioned for employees.

		

		FS

		

		

		2



		218 

		Transport ore via railroad instead of truck.

		All

		Public

		

		Alternative considered and dismissed

		5



		219 

		Hold off on construction until ADOT improves SR83 in order to better accommodate truck traffic.

		All

		Public

		

		Infeasible, ADOT responsibility 

		5



		220 

		Construct rail spur along I-19 and reduce truck traffic on SR83 by having trucks travel over the mountain to I-19 to a 

		All

		Public

		

		Alternative considered and dismissed

		5



		221 

		Construct a system of private roads on FS land to be used for mining operations and to keep trucks off of SR83 and other Public roads.

		All

		Public

		

		Alternative considered and dismissed

		5



		222 

		Transport ore via conveyor to rail spur.

		All

		Public

		

		Alternative considered and dismissed

		5



		223 

		Use existing Rosemont Junction Road as primary road instead of creating new access road.

		All

		Public

		

		Infeasible

		5



		224 

		Improve the interchange at Highway 83 and U.S. Interstate 10 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		

		ADOT responsibility; LOS change undetermined

		5



		225 

		Improve the intersections at all roads serving residential properties along SR83 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		

		ADOT responsibility; LOS change undetermined

		5



		226 

		Provide additional driving lanes on Highway 83 between mile marker 44 and U.S. Interstate 10

		All

		Public

		

		ADOT responsibility; LOS change undetermined

		5



		227 

		Require carpooling by employees

		All

		Public

		

		Carpooling option will be provided, per the MPO

		2 & 3



		228 

		Establish split-shifts to reduce peak-hour traffic

		All

		Public

		

		Clarify per MPO language

		2 & 3



		229 

		Suspend travel operations during the morning and evening commute periods and during travel times for all school buses

		All

		Public

		

		Clarify per MPO language

		2 & 3



		230 

		Minimize truck traffic on SR 83 by constructing a slurry pipeline carrying concentrate from the mine to the west side of the Santa Rita Mountains to a newly constructed dewatering plant.

		

		

		

		

		3 & 4



		231 

		

		

		

		

		

		



		232 

		

		

		

		

		

		



		233 

		Visual Quality



		234 

		Provide a reclamation plan that shapes the tailings and waste rock piles to mimic natural landforms from the surrounding landscape and revegetates the entire mine site with native plant species in densities, distributions, and sizes to mimic those in the surrounding landscape.  New landforms shall avoid monolithic forms, flat tops, and even side slopes.  Landforms shall incorporate natural, dendritic drainage patterns on all sides of the new piles that release stormwater off the site and allow it to flow downstream.  Channels shall be armored as necessary with riprap rock, and riprap shall be weathered rock with dark colors from the landscape (not light-colored quarry rock).  Grades along the new drainageways on tailings and waste rock piles shall vary, with random flatter areas to slow and/or hold water, which will help support vegetation growth.  Surface treatments on side slopes shall include warping, random ledges, and varying slope lengths and angles.  Boulders and rocky patches on side slopes that mimic rockform in the surrounding landscape should be included.  The reclamation plan and lanforming work shall also support post-mine land uses such as restoration of a road linkage across the final waste rock or tailings pile.  The reclamation plan shall be approved by the Coronado NF’s Landscape Architect prior to starting operations.

		

		FS

		

		

		3 & 4



		235 

		Revegetate tailings and waste rock piles to return to near natural conditions as quickly as possible and minimize the spread of non-native species.  

Replant with a seed mix that includes grasses, forbs, shrubs, and tree species, and plant larger plants (seedlings, transplants, and container plants) in key areas such as highly visible slopes and in drainageways.  

Use species and plant distributions from the surrounding landscape.  

Provide irrigation for the first season if necessary.

		2


3


2


3

		FS

		

		

		See 3rd Column



		236 

		If required by Coronado NF biologists, grow seedlings and container plants from seeds collected onsite.  This may require propagation one or more years prior to planting.

		

		FS

		

		

		3 & 4



		237 

		Apply Permeon to exposed rock faces on tailings and waste rock piles, road cuts, and other mine impacts when exposed rock is lighter in color than adjacent weathered rock.

		

		FS

		

		

		3



		238 

		Treat all portions of the pit wall that are visible from Concern Level 1 and 2 travelways and residential areas by removing lines of horizontal benches and applying Permeon to darken rock to match weathered rock on ridge. 

If possible, plant vegetation on broken ledges on visible parts of pit wall.

		3 & 4


2

		FS

		

		According to MSHA regulations, cannot enter the pit after closure

		See 3rd column



		239 

		Paint or stain buildings and other major facilities non-reflective earth tones.  All paint and stain colors shall be approved by the Coronado NF landscape architect.

		

		FS

		

		As admissible per MSHA requirements

		3 & 4



		240 

		At the end of mine operations, remove all unneeded ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing topsoil on the areas, and revegetating with native plants.

		

		FS

		

		

		3 & 4



		241 

		As soon as mine roads are no longer needed for mine operations or access, naturalize roadways by restoring natural contours, placing topsoil, and revegetating with native plants.

		

		FS

		

		

		2



		242 

		Apply mitigation required for night skies to minimize visual impacts at night.

		

		FS

		

		Reword to match MPO, “After min operations have ceased, unneeded mine roads…”

		2 & 3



		243 

		Employ a landscape architect throughout mine operations to monitor landforming, revegetation, and visual quality throughout the project, regularly consult with Forest Landscape Architect, and modify or supplement visual quality mitigation measures to address concerns.

		

		FS

		

		Should go into Monitoring Report

		4



		244 

		

		

		

		

		

		



		245 
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From: Beverley A Everson
To: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie; Charles A Blair

Subject: mitigation table, without new lands edits (see my last email for lands table)
Date: 01/12/2010 03:45 PM
Attachments: 1-7-10 Total Compilation (2003).doc

For those who still need a copy. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 01/12/2010 03:44 PM ----- 
"Tom Furgason" <tfurgason@swca.com>

01/08/2010 09:33 AM

To "Sturgess Jamie" <jsturgess@augustaresource.com>, "Kathy Arnold
ROSEMONT" <karnold@rosemontcopper.com>,
<beverson@fs.fed.us>, "Brian Lindenlaub"
<blindenlaub@westlandresources.com>, "gcheniae"
<gcheniae@cox.net>, <mroth@fs.fed.us>

cc "Reta Laford" <rlaford@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>

Subject 1-7-10 Total Compilation (2003).doc

All- 
  
Sorry for the delay, but it seems like this file is corrupted at some level. You should be able to open
this file and review the changes.  I'll have our MS Word "expert" see if she can find the corruption and
fix it for future versions.  See you at 1:00 pm. 
  
Tom
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Rosemont Copper Project PDEIS: Chapter 2 Mitigation Comment Compilation


1=Covered under law, regulation, and policy; 2=Covered/addressed in MPO; 3=RCC to consider and/or reword as necessary; 4=CNF to edit and/or clarify; 5=Considered but not carried forward 




		Updated Item #

		Initial #

		Proposed Mitigation Measure

		To which Alt(s)? 

		Source

		Driver and/or Law, Regulation, and Policy

		Comment

		Disp.

		Other Resource Benefit



		

		      

		Air

		



		

		 

		Covered under law, regulation, and policy

		



		

		4

		Cover dry stack tailings conveyor at transfer points, as required in Air Quality Permit

		 

		FS

		 

		 

		1

		



		

		8

		Set and enforce speed limits within project area

		 

		FS

		 

		 

		1

		



		

		11

		Use dust collectors, water sprays, or other dust controls on the crusher and cover conveyor facilities, as required in the Air Quality Permit

		 

		FS

		 

		 

		1

		



		

		17

		Monitor and report on air quality monitoring

		 

		FS

		 

		 

		1

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		14             

		Apply soil stabilizers to tails as required by the Air Quality Permit

		 

		FS

		 

		 

		2

		



		

		16             

		Use emitters, similar to drip irrigation, to apply the acid leaching solution to the heap

		 

		FS

		 

		 

		2

		



		

		19             

		Use acid mist controls in electrowinning tank house

		 

		FS

		 

		 

		2

		



		

		21             

		Establish truck specifications to reduce emissions

		 

		FS

		 

		 

		2

		



		

		24             

		Establish a Park and Ride Program for workers to reduce the number of personal vehicle miles driven to and from the Project

		 

		FS

		 

		 

		2

		



		

		25             

		Construct electric lines as a first step in developing the time to eliminate the need for on-site electrical generation

		 

		FS

		 

		 

		2

		



		

		26             

		Use alternative methods for power generation such as solar for administration buildings

		 

		FS

		 

		 

		2

		



		

		32             

		Minimize construction-related trips of workers and equipment, including trucks and heavy equipment.

		All

		Public

		 

		 

		2

		



		

		33             

		Lease or buy newer, cleaner equipment (1996 or newer model)

		All

		Public

		 

		 

		2

		



		

		 

		RCC to consider and/or reword as necessary 

		



		

		5

		Onsite dust control on Rosemont facilities shall be maintained on access, haul, service, and maintenance roads on site during construction, operation, and closure periods through uses of:

· gravel, 

· water spray, 

· treatment with dust control agents, 

· otherwise as specified in the Air Quality Permit

Specifications for each class of facility to be according to the Air Quality Permit and documented in a Dust Control Plan to maintain compliance with PDEQ air quality regulations or other applicable regulation.

		 

		FS

		Clean Air Act regulations as delegated to Pima County Department Environmental Quality,

		Dust Control Plan to be updated as needed to comply with PDEQ permit

		3

		



		

		6

		Offsite dust management on access road includes development and implementation of a Dust Control Plan for:

· the unpaved section of Santa Rita Road

· dedicated BLM roads used for access

· Forest Service access roads used for access other areas used for Rosemont project activities on the west side of the Santa Rita Mountains.

		 

		FS

		

		To be included in Dust Control Plan

		3

		



		

		7

		Design and operate the mine haul road system to facilitate dust control through use of water trucks or other management measures.  Dust generation is a function of many variables, including atmospheric conditions, road miles traveled, tons of material hauled, type of material processed, and control treatment utilized.  The Dust Control Plan shall adjust and integrate these techniques as needed to optimize effectiveness.

		 

		FS

		

		Alternative dependent

		3

		



		

		12

		Rosemont shall use dust control technology at material transfer points and other point sources at crushing, conveyor, and bulk material handling facilities, as required in the air quality permit, these technologies include:

· water sprays, 

· cover, 

· wind barriers, 

· mechanical controls, or other appropriate measures.

		 

		FS

		Clean Air Act and PDEQ permit

		Shall be specified and monitored as per the PDEQ permit requirement

		3

		



		

		13

		Compact the tails as specified in the Tailings Operations and Maintenance Plan as they are placed in selected locations within the tailings facilities 

Compaction specifications shall be dependent on location within the tailings area, as specified in the Tailings Operations and Management Plan, to meet both geotechnical stability 

		 

		FS

		Clean Air Act and PDEQ permit

		

		3

		



		

		15

		Rosemont shall maintain MSDS sheets on site as appropriate for chemical materials used onsite, such as:

· chemical or physical dust control agents, 

· organics, 

· inorganic binders, or 

· stabilizing polymers.

Materials to be used on site shall be subject to review and approval as part of the Materials Management Plan/Procedures

		 

		FS

		Mine Safety and Health Act 

		

		3

		



		

		18

		Review and Update the Dust Control Plan as required in the air quality permit or as needed, to modify or supplement air quality mitigation measures to address concerns during construction, operation, or closure

		 

		FS

		

		

		3

		



		

		20

		Use modern design, progressive operation methods and air quality control strategies as appropriate to the contemporary equipment specified for use at site

		 

		FS

		

		

		3

		



		

		22

		Rosemont shall stipulate to usage of low-sulfur diesel fuel on-site for all stationary equipment as per Clean Air Act, and as per the Mine Plan of Operations for mobile equipment

		 

		FS

		Clean Air Act,

PDEQ Air Permit

		

		3

		



		

		23

		Operational considerations such as energy, water, and fuel conservation shall be considered as well as dust management at the facility.  Therefore, Rosemont shall select and operate mobile equipment in a manner that takes into consideration the number of road miles driven, and balance the dust control efforts to the activities and miles driven (more haul truck miles = more water truck miles)

		 

		FS

		

		

		3

		



		

		30

		Point sources and non-point sources of potential air emissions are to be evaluated and controlled as required by Clean Air Act or other regulation, using particulate traps and other appropriate and approved controls to reduce emissions of particulate matter and other air pollutants.

		All

		Public

		Clean Air Act, PDEQ air permit

		This is the same as the prior items for dust control that includes process areas

		3

		



		

		35

		A Dust Control Plan and an Air Monitoring and Reporting Plan shall be developed and implemented following the terms of the permit and will evaluate compliance with air quality standards by the Rosemont Operations. 

Should monitoring results indicate that compliance with the permit is not being met, appropriate action as required by the air permit shall be taken.

		All

		Public

		Clean Air Act, PDEQ Permit

		Dust Control and Air Monitoring and Reporting Plans to be included in a Rosemont Consolidated Monitoring Plan

		3

		



		

		 

		CNF to edit and/or clarify

		 

		 

		 

		 

		 

		



		

		3                

		Use permeable concrete as a dust suppressant instead of polymers.

		 

		FS

		 

		 

		4

		



		

		31             

		Use diesel fuel with the lowest sulfur content available, or other suitable alternative diesel fuel, which substantially reduces DPM emissions.

		All

		Public

		 

		*that is commercially available 

		4

		



		

		34             

		Employ periodic, unscheduled inspections to ensure that construction equipment is properly maintained at all times and does not unnecessarily idle, is turned to manufacturer's specifications, and is not modified to increase horsepower except in accordance with established specifications.

		All

		Public

		 

		Needs rewording 

		1*

		



		

		

		Considered but not carried forward

		



		

		2

		Mix tails with a dust suppressant instead of polymers

		 

		FS

		 

		 As required, see item 30 (1.3.11)

		1

		



		

		9

		Use water sprays on gravel access road

		 

		FS

		 

		Duplicates item 5

		3

		



		

		10

		Use surface binders on all mine roads

		 

		FS

		 

		Duplicates item 5

		3

		



		

		27

		Modify or supplement air quality mitigation measures to address concerns

		 

		FS

		

		Same as number 18

		3

		



		

		28

		Mix tailings with biodegradable material that maintains retention, instead of polymers.

		All

		Public

		

		 As required, see item 30 (1.3.11)

		3

		



		

		29          

		Pave roads.

		All

		Public

		 FS:  P/A 
= counter-mitigation [bad for animals]

		 

		5 (duplicate)

		



		

		36         

		 

		 

		 

		 

		 

		 

		



		

		37         

		 

		 

		 

		 

		 

		 

		



		

		38     

		Plants and Animals (Formerly Biology)

		



		

		 

		Covered under law, regulation, and policy

		



		

		43




		FS Reworded: All waters potentially affected by contamination must be covered or otherwise excluded from exposure to wildlife.

		

		FS

		

		

		1*

		



		

		

		Covered/addressed in MPO

		



		

		49

		All mitigations that reduce the amount of light outside the footprint (as per the mitigation table).

		

		FS

		

		

		2

		



		

		50

		Mitigation that will reduce the threat of catastrophic deposition of sediments and resource damage during “100-year” flood events.

		

		FS

		

		

		2

		



		

		

		RCC to consider and/or reword as necessary

		



		

		39

		Federal, state, or local land or habitat management agencies may require or recommend compensatory land provisions, acre-for-acre habitat offsets, or other programs for mitigating habitat loss.

Rosemont shall work with relevant agencies to develop an integrated regional habitat mitigation solution as near to the impacted areas as possible. 

Agencies shall provide Rosemont with recommended selection criteria to allow Rosemont to negotiate for applicable lands that meet the agency criteria.

		 

		FS

		ACOE, AZ Game Fish, USFWS

		

		3

		



		

		40

		Rosemont shall finalize and implement a Rosemont Reclamation Plan that includes planting of native grasses, other local grasses as approved, Palmer agave, shrubs, trees, and other locally important plant species. 

The Rosemont Reclamation Plan will integrate the requirements of State Mine Inspector, BLM, and USFS, as well as the reclamation-related requirements of cooperating agencies.

Whereas specific plans may apply differently to private, state and federal lands, Rosemont has committed to reclaim all lands to the highest standards identified in the respective plans.

		 

		FS

		BLM, USFS, SMI, USFWS, AZG&F permit requirements

		 

		3

		



		

		41

		Rosemont Reclamation Plan shall include a Noxious Weed Management Plan that includes periodic monitoring and eradication of designated noxious plants on Forest Lands. 

The noxious weed plan shall be reviewed periodically and adjusted as needed to apply to all project-related land disturbances on Forest Lands.

		 

		FS

		 

		 

		3

		



		

		42

		Rosemont shall develop a Water Source Enhancement and Mitigation Plan within the expanse of the Rosemont Ranch lands that surround the Helvetia and Rosemont Mining District.

The RWSEMP shall demonstrate no net loss in numbers of surface water sources for livestock and wildlife.  

For each individual source of seasonal or permanent surface water lost to wildlife or grazing use, whether through direct or indirect project-related impact, sufficient mitigation sources shall be created to provide a replacement water source in the area impacted.  

The sustainable sources shall be created by a combination of methods, to include:

· well drilling,

· solar pumps, 

· windmills, 

· earth fill dams, 

· sumps, 

· impoundments, 

· guzzlers, 

· tanks, 

· rain-harvesting, 

· or other means as practicable.

Piping and other appropriate conveyance shall be used to transport sustainable sources of water to storage or distribution sites.

		 

		FS

		 

		 

		3

		



		

		45

		Where access allows, the Water Source Enhancement and Mitigation Plan shall incorporate the concept of standing water catchments along surface water and storm water diversions, preferably with slow flow-through design.  

These structures shall allow for seeps, springs, and extended seasons of surface water available to wildlife from release of base-flow storage.  (Such structures shall not be located close to the mineral processing facilities).

		 

		FS

		 

		 

		3

		



		

		46

		Provide funding to Forest Service for a biological monitor.  This person will be a journey-level biologist, partially funded by the proponent, to oversee various aspects of compliance with mitigation measures, terms and conditions of the Biological Opinion, monitor and report take, survey for invasive species, etc.

		 

		FS

		 

		Should go into the monitoring report

		3

		



		

		52

		Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, shall be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety.   Location and construction criteria for these facilities shall prevent deleterious exposure of livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations.

		All

		Public

		

		

		3

		



		

		53

		The goals of the onsite and offsite mitigation plans are to provide replacement quantity and quality habitat to users of the USFS, BLM, State, and private lands in the area.  The mitigated uses of these lands include recreational opportunities enjoyed by surrounding communities for the displaced habitat, species, and tourist activities that will attend the proposed project.

		All

		Public

		

		

		3

		



		

		S8

		Rosemont Reclamation Plan to include specific provisions to:

· Prepare seedbed, reseed any disturbances along Pima County ROW or roadway.

		

		CA

		

		

		

		



		

		S9

		Mitigate at a 100% level, where feasible, for actual or potential habitat losses through the development of a Habitat Compensation Plan per the AGFD Wildlife Habitat Compensation Procedures (Department Policy I2.3).

The habitat impacted by the project includes Resource Categories I (highest habitat value), II (high habitat value), and III (high to medium habitat value). Mitigation goals (again, where feasible) for impacts to these Resource Categories are as follows:

· Resource Category I (Cienega Creek area, springs, and riparian habitat): all potential losses of existing habitat be prevented

· Resource Categories II and III (facility footprint): all potential losses be avoided or minimized. If significant losses are likely to occur, AGFD recommends that alternatives to immediately rectify, reduce, or eliminate these losses over time be developed. Such alternatives might include mitigation lands of equal or higher value be purchased or made accessible for public benefit.

		

		CA

		AGFD’s Wildlife Habitat Compensation Procedures (Department Policy I2.3)

		

		

		



		

		S10

		Develop and provide for implementation of a Rosemont Mitigation Land Plan to show details of efforts to:

· Mitigate loss of public trust lands, water resources, riparian lands, wildlife habitat, and recreational access, in cooperation with the CNF, ACOE,  AZ Game Fish, US Fish Wildlife, with input from other cooperating agencies.

· Include specific parcels, areas, or types of lands for non-development agreements, conservation easements, acquisition or exclusion of public access, and Cooperative Land Owner Programs.

Include specific criteria from agencies with applicable regulations to identify lands that may be suitable for direct or cooperative acquisition efforts where high-value lands may be available for purchase.

		

		CA

		

		

		

		



		

		 

		CNF to edit and/or clarify

		



		

		44

		Areas of the northern Santa Ritas that are not within the proposed project footprint will have non-essential roads, trails, and structures decommissioned or obliterated (and no new features will be developed)

		 

		FS

		 

		Jones: This is something that needs to be negotiated between members of ID Team, as it isn’t a mitigation, but other mitigations could compromise this concept of wildlife corridor  retention 

		4

		



		

		47

		Provide endowment for managing invasive species.

		

		FS

		

		Should go into Monitoring Report

		4

		



		

		48

		Monitor the nearby Lesser Long-nosed Bat roosts before, during, and after the mine project using accurate exit counts (e.g., infrared video counts).

		

		FS

		

		Should go into Monitoring Report

		4

		



		

		51

		If Karst features are discovered, work will halt, and the biological monitor and other specialists will investigate before work can be re-initiated.

		

		FS

		

		Jones: Bev to define this term and reword the sentence, as needed.

		4

		



		

		55

		According to the County’s Conservation Lands System, portions of the project area are determined to be Biological Core Management Areas. The CLS requires as mitigation that least 80 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 4:1 ratio.

		All

		Public

		 

		Jones:  these are all part of the mitigation lands issue 39, but the details can be worked out later

		4 (moved from land use section)

		



		

		56

		According to the County’s Conservation Lands System, portions of the project area are determined to be Important Riparian Area. The CLS requires as mitigation that least 95 percent of the total acreage of lands within this designation shall be conserved in a natural and undisturbed condition.

		All

		Public

		 

		Jones:  these are all part of the mitigation lands issue 39, but the details can be worked out later

		4 (moved from land use section)

		



		

		57

		According to the County’s Conservation Lands System, portions of the project area are determined to be Multiple Use Management Area. The CLS requires as mitigation that least 66 2/3 percent of the total acreage of lands within this designation shall be conserved as undisturbed natural open space, with mitigation required at a 2:1 ratio

		All

		Public

		 

		Jones:  these are all part of the mitigation lands issue 39, but the details can be worked out later

		4 (moved from land use section)

		



		

		58

		Restoration of fragmented corridors of native biological communities.

		All

		Public

		 

		 

		4 (moved from land use section)

		



		

		59

		Mitigation land purchase adjacent to the CNF of equal size and wildlife values

		All

		Public

		 

		Jones:  these are all part of the mitigation lands issue 39, but the details can be worked out later

		4 (moved from land use section)

		



		

		New

		Jones:  Protect rocky hillsides, such as talus features, from sloughing downhill

		All

		FS

		

		

		

		



		

		New

		Kriegel:  Relocate section of Arizona Trail south of project away from bat roost

		

		

		

		

		

		



		

		

		Considered but not carried forward

		



		

		54

		Prevent exposure of migratory waterfowl and other wildlife to all toxic waters used in or resulting from processing the ore.

		All

		Public

		

		See Item 52 (2.3.7 above

		3

		



		

		60

		 

		 

		 

		 

		 

		 

		



		

		61     

		 

		 

		 

		 

		 

		 

		



		

		62     

		Dark/Night Skies

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		



		

		68

		Augusta should voluntarily comply with the Pima County Outdoor Lighting Code even though it is exempt.

		All

		Public

		 

		 To the extent possible and practicable without compromising safety

		2

		



		

		 

		RCC to consider and/or reword as necessary 

		



		

		63

		Design and operate exterior and access route lighting to recognize and achieve the goals of the 2006 City of Tucson/Pima County Outdoor Lighting Code, while also protecting the safety of the workers and visitors to the project facilities.

		All

		FS

		Kriegel: Corridor Management Plan for the Patagonia-Sonoita Scenic Road objective 3, page 53 bullet 4

		MSHA requires a certain level of safety lighting.

		3

		



		

		65

		Where safety requirements allow outdoor lighting shall use:

· appropriate shields, 

· dimmers and/or full cutoff lighting fixtures

· directional lighting

· limited spectrum technologies

minimum lumens practicable

		All

		Public

		 

		*as practical 

		3

		



		

		67

		Exterior lighting on buildings or trailers should be appropriately directed and/or shielded using the lowest level of light sufficient for the purpose.

		All

		Public

		 

		 

		3

		



		

		 

		CNF to edit and/or clarify

		 

		 

		 

		 

		 

		



		

		

		Considered but not carried forward

		



		

		64

		Limit mine activities to daytime only.

		All

		Public

		 

		Infeasible due to continuous nature of operations (dealt with in alternatives review)

		4

		



		

		66

		Use 55 watt induction lamps with motion sensor controls on all roads and parking lots to reduce energy consumption and light pollution

		All

		Public

		 

		Infeasible due to safety regulations

		5

		



		

		69     

		 

		 

		 

		 

		 

		 

		



		

		70     

		 

		 

		 

		 

		 

		 

		



		

		71     

		 

		 

		 

		 

		 

		 

		



		

		72     

		Energy

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC to consider and/or reword as necessary 

		



		

		73             

		Initial construction of the project facilities to include an Energy Conservation and Sustainable Source Demonstration Plan.  The ECSSD Plan shall consider:

· the use of alternative energy sources such as solar, wind and geothermal to power or supplement energy needs of mining operations.  

The project administration building shall be designed to showcase use of LEED and sustainable energy concepts.

		All

		Public

		

		LEED certification guidelines

		3

		



		

		

		CNF to edit and/or clarify

		



		

		 

		Considered but not carried forward

		



		

		74             

		Place solar panels on tailings and pit after mining operations.

		All

		Public

		 

		Does not mitigate an impact. Would require future study.

		5

		



		

		75             

		Use natural gas to power mining operations.

		All

		Public

		 

		Unavailable energy source

		5

		



		

		76     

		 

		 

		 

		 

		 

		 

		



		

		77     

		 

		 

		 

		 

		 

		 

		



		

		78     

		Hazardous Materials

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		



		

		79             

		Describe and commit to measures to ensure isolation of potentially acid generating waste rock, prevention of acid generation from mine waste and pit walls, and any additional mitigation measures that may be necessary should prevention measures fail.

		All

		Public

		 

		Keyes: Partially described in MPO but no details RE: where in waste rock or tails acid generating materials will be placed, and at what stage of the operation.

		2

		



		

		 

		RCC to consider and/or reword as necessary 

		



		

		80             

		Hazardous materials and substances to be managed and contained within appropriately designed, constructed, and maintained facilities. 

These facilities to include as appropriate, concrete, asphalt, synthetic, clay lining, and adequate stormwater management and drainage systems to prevent contamination outside of containment areas.  

MSHA regulations require Rosemont to maintain MSDS sheets available to workers.  As required under EPCRA and/or CERCLA MSDS information shall be provided to appropriate emergency response departments, hospitals, and available for visitors entering the site

		All

		Public

		MSHA, RCRA, EPCRA, DOT

		

		3

		



		

		

		CNF to edit and/or clarify

		



		

		

		Considered but not carried forward

		



		

		81     

		 

		 

		 

		 

		 

		 

		



		

		82     

		 

		 

		 

		 

		 

		 

		



		

		83     

		 

		 

		 

		 

		 

		 

		



		

		84     

		Heritage

		



		

		 

		Covered under law, regulation, and policy

		



		

		85

		Complete Archaeological Inventory survey for all parts of the Area of Potential Effect not surveyed in the SWCA survey of the initial MPO area and evaluate National Register eligibility for additional sites that are recorded.

		 

		FS & Public

		 

		 

		1

		



		

		87

		Conduct archaeological data recovery at National Register-eligible  sites within the project footprint

		 

		FS & Public

		 

		 

		1

		



		

		90

		Where human burials can’t be excluded from the project disturbance areas, recover and repatriate remains to appropriate Native American tribe or nation following the provisions of the Native American Graves Protection and Repatriation Act and according to a project-specific burial treatment plan.

		 

		FS

		 

		 

		1

		



		

		 

		Covered/addressed in MPO

		



		

		94

		Ensure protection of springs, riparian areas, and ground water to the extent possible.

		 

		FS

		 

		Jones:  This should go in hydrology, and benefits P/A also

		2

		



		

		 

		RCC to consider and/or reword as necessary 

		



		

		95

		Ensure reclamation of project-disturbed areas to allow achievement of identified post mining land uses that are appropriate and compatible with the surrounding natural landscape to the extent possible.

		 

		FS

		 

		

		3

		



		

		97

		The proposed Santa Rita Mountains Community Endowment Trust is structured to be accessible to heritage and traditional uses and users in the area.  Grants to be made from the annual funds available from the SRMCET can be utilized to:

· provide educational and economic opportunities for public and tribal members 

· Sponsor education or training for tribal students 

· place interns in fields like wildlife biology, hydrology, cultural resource education,  impact analysis and mitigation, business, mining technology, and other mining/natural resource-related fields) 

· Develop cultural programs related to the heritage resources in the Santa Rita Mountain area.

Develop displays and educational materials related to heritage resources in the Santa Rita Mountain area.

		 

		FS

		 

		 

		3

		



		

		96

		The Rosemont Reclamation Plan to include specifications for:

· selection of plants and planting methods for trees and shrubs, 

· Selection of native plant species as well as important existing grasses during reclamation. 

· Species of trees and shrubs to be considered include those important to traditional native American cultural uses in the area, including mesquite, juniper, and oak.  

· Traditional and heritage livestock and wildlife uses of local plant species shall be considered in selection of plant species to be used in site revegetation.

· Plant species selection will, as necessary, balance heritage use species with natural environment and stabilization criteria.

		 

		FS

		 

		Jones:  combine with that in reclamation and or biology



		3 & 4

		



		

		99

		Where specific conditions allow, and high-value cultural or heritage specimens exist, project heritage-conservation plans shall consider the opportunities for transplant of important individual plants or groups of plants.  High-value plants shall be identified for salvage and relocation onsite for reclamation, or offsite for horticultural or heritage-conservation purposes.  The difficulties inherent in successful transplant of mature or large specimens are recognized to limit this mitigation measure to a strict practicality test whereby transplants need not exceed costs of commercially available specimens.

		 

		FS

		 

		Clarify and specify

		3 & 4

		



		

		 

		CNF to edit and/or clarify

		



		

		86

		Conduct archaeological testing at those sites within the Area of Potential Effect where National Register eligibility is undetermined.

		 

		FS

		 

		FS to reword and clarify scheduling of testing and data recovery 

		4

		



		

		91

		Protect the Ball court Site (AZ EE:2:105) by selecting an alternative where waste rock or tailings deposition does not affect the site, backfill previously excavated pithouses, and prevent incursions into the site by fencing the perimeter and closing the road across the site.  Complete an archival record of traditional uses, through on-site oral interviews with tribal members.

		 

		FS

		 

		Reword and separate

		4

		



		

		92

		Facilitate harvest of traditional plants and traditional mineral resources before project disturbance.

		 

		FS

		 

		 

		4

		



		

		93

		Provide in-lieu-of compensatory conservation easements on endangered land with similar historical and tribal significance.

		 

		FS

		 

		Reword “compensatory” to mitigation

Jones: combine with mitigation lands item 39 (i.e., add cultural component)

		4

		



		

		 

		Considered but not carried forward

		



		

		88

		Design waste dump and tailings piles to minimize impacts on properties eligible for the National Register of Historic Places and traditional collection areas.

		 

		FS

		 

		Considered and dismissed during alternative development

		5

		



		

		89

		Minimize impacts to human burials from disturbance or dumping.

		 

		FS

		 

		Considered and dismissed during alternative development

		5

		



		

		98

		Consider Partial or complete backfilling of the pit or transportation of materials of other, previously opened pits.

		 

		FS

		 

		Alternative being considered

		5

		



		

		100   

		 

		 

		 

		 

		 

		 

		



		

		101   

		 

		 

		 

		 

		 

		 

		



		

		102   

		Hydrology

		



		

		 

		Covered under law, regulation, and policy

		



		

		107

		Purchase and set aside areas of off-site mitigation to comply with ACOE and/or ESA requirements.

		 

		FS

		 

		ACOE requirement, Brian to reword

		1

		



		

		116

		Obtain coverage under the AZPDES Construction General Permit and/or Mullet-Sector General Permit, as applicable, to control the discharge of pollutants, including sediment, in stormwater discharges from the project. Best management practices associated with these permits include, among others:

· erosion and sediment control,

· good housekeeping,

· routine inspections and maintenance,

		 

		FS

		 

		 AZPDES

		1

		



		

		120

		Maintain stormwater and erosion control measures until the reclamation effort has met established standards and bonds have been released.

		 

		FS

		 

		 

		1

		



		

		124

		Use non-point source sediment control measures including: 

		 

		FS

		 

		 

		See 3rd Column

		



		

		

		o   Prepare and implement erosion control actions before starting surface disturbing activities.

		1

		

		

		

		

		



		

		

		o   Disturb the smallest area practical.

		1

		

		

		

		

		



		

		

		o   Implement concurrent reclamation when feasible.

		2

		

		

		

		

		



		

		

		o   Intercept and treat runoff from disturbed areas to reduce sediment from leaving the site.

		1

		

		

		

		

		



		

		

		o   Use berms and ditches to control runoff from road surfaces.

		Brian to reword per ACOE reqs

		

		

		

		

		



		

		

		o   Install settling basins, hay bales, and/or silt fences to control sediment in ditches.

		Brian to reword per ACOE reqs

		

		

		

		

		



		

		

		o   Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff on the undisturbed areas between and downhill of the roads.

		1

		

		

		

		

		



		

		

		o   Seed road cuts with an approved seed mix.

		2

		

		

		

		

		



		

		

		o   Use hydroseeding on steep or more erodible cuts and fills as appropriate.

		2

		

		

		

		

		



		

		

		o   Maintain sediment control measures after storm events.

		1* reword

		

		

		

		

		



		

		

		o   Monitor effectiveness of ongoing erosion and sediment control measures annually and modify where appropriate.

		1

		

		

		

		

		



		

		127

		Obtain an Aquifer Protection Program permit from the ADEQ that determines the requirements to reduce or eliminate the potential for discharge of pollutants to the aquifer through the employment of Best Available Demonstrated Control Technology and monitoring at the Points of Compliance. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by ADEQ that will be relied upon by the ADEQ to issue the authorizing or regulatory permits

		All

		CA

		 

		 

		1

		



		

		128

		Obtain a Multi-sector General Permit from ADEQ’s Arizona Pollutant Discharge Elimination System program that regulates stormwater discharges associated with industrial activity. Obtaining this permit includes the preparation of a stormwater pollution prevention plan and implementation of control measures as outlined by ADEQ’s AZPDES MSGP program.

		All

		CA

		 

		 

		1

		



		

		129

		Use gray water, wastewater, and/or effluent in place of or to supplement the use of groundwater.

		All

		Public

		 

		See #121

		1

		



		

		130

		Use CAP water for mine operations.

		All

		Public

		 

		See #121

		1

		



		

		131

		Place a lining under the waste rock and tailings piles.

		All

		Public

		 

		See #105

		1

		



		

		134

		Monitor water quality and collect/dispose of pollutants in the runoff from waste rock and tailings piles.

		Public

		Public

		 

		 

		1

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		113

		Install storm water diversions surrounding the pit.

		 

		FS

		 

		 

		2

		



		

		122

		Use waste rock buttress design to prevent tailings facility failures

		 

		FS

		 

		 

		2

		



		

		117

		As needed for each of the alternatives under comparative analysis and design review, Rosemont shall provide for appropriate capacity of process water and tailings storage to protect against flooding or overtopping.



		

		FS

		ADEQ APP,

MSHA

		Reword to match MPO, Alternative dependent

		2 & 3

		



		

		 

		RCC to consider and/or reword as necessary 

		



		

		103

		As applicable to waste rock and tailings disposal siting alternatives, small retention structures along the toes of the mine waste rock landform shall facilitate infiltration of storm water on-site to contribute to local groundwater recharge.  These retention, infiltration basins shall be managed to optimize maintenance of surface and ground water quality.

		 

		FS

		 

		Reword to state alternative dependent

		3

		



		

		104

		Where stormwater rules and management plans allow, diversions shall be designed and operated to route storm water efficiently through or around project facilities and to transport runoff water to downstream watersheds.

		 

		FS

		 

		Reword to state alternative dependent

		3

		



		

		108

		Rosemont has obtained a Mineral Extraction Water Right for use of groundwater in the Lower Santa Cruz Aquifer near Sahuarita, within the Tucson Active Management Area.  Rosemont shares the available TAMA groundwater with other water users, including residential, municipal, and agricultural users. In the vicinity of the Rosemont water supply wells, Rosemont has agreed to a program to mitigate the potential effects of Rosemont pumping on residential water supply wells in the Sahuarita Heights neighborhood.  The USWO Rosemont USWO agreement includes:

· A legally binding instrument negotiated and implemented by the United Sahuarita Well Owners group and Rosemont. 

· Rosemont has agreed to implement and maintain this residential well protection plan throughout the life of its mineral production operations.  

· The USWO/Rosemont agreement has detailed terms related to pump inspection, pump maintenance, pump replacement, well inspection, well maintenance, and well replacement.

· Costs for the USWO/Rosemont agreement are born by Rosemont for the benefit of the USWO members and Rosemont.  

· The agreement has been signed and is scheduled to be recorded in Pima County.  

· A third-party insurance company administers the obligations of Rosemont to protect pumps, wells, and water supply to residential wells under the USWO agreement. 

· The benefits of the USWO/Rosemont agreement are transferable to successors of interest to USWO participants.

· The USWO/Rosemont agreement is binding on successors in interest to Rosemont. 

· The right to pump water from the Rosemont Wells is subject to the requirement of the Mineral Extraction Water Right from ADWR.

· The ADWR permitted water right has been pledged as security for the implementation and continued compliance with the USWO/Rosemont agreement.

		 

		FS

		 ADWR

		 

		3

		



		

		110

		As required by ADEQ under Aquifer Protection Permit rules and individual facility permit, Rosemont has accepted the design criteria and permit limits as needed to protect groundwater resources. A thorough engineering evaluation was completed for facilities to determine the appropriate Best Available Demonstrated Control Technology (BADCT) required for design.  Rosemont will develop a Groundwater Monitoring and Reporting Plan as per the terms of the APP permit.

		 

		FS

		 

		Reword, required by APP

		3

		



		

		115

		The long-term nature of mine facilities requires projects to implement prudent design criteria and methods. Rosemont has selected design criteria that include high safety factors to create robust designs.

		 

		FS

		  MSHA, AZ State Dam Safety Permits

		 

		3

		



		

		119

		Where long term nature of mine facilities remains, specific Dam Safety Permit limits require Rosemont to install permanent water control structures that may exist beyond the life of the mine.  Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities.

		 

		FS

		AZ Dam Safety Permit

		 

		3

		



		

		121

		Depending on the alternative selected for final design, construction, and operation, and depending on the final design requirements of the ADEQ Aquifer Protection Permit, Rosemont shall grade the top surface of the tailings storage facility to minimize surface water ponding and infiltration, or to maximize retention for evaporation without infiltration.

		 

		FS

		  ADEQ APP,

MSHA

		Reword to state alternative dependent

		3

		



		

		125

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement Regional Groundwater Mitigation within the TAMA, including plans implemented or to be implemented for:

· Utilize available CAP water as a source to conduct recharge within Tucson Active Management Area (Lower Santa Cruz).

· Maintain water storage and use inventory records to show that CAP recharge credits are balanced against groundwater removed from the TAMA, and that the offset-credits are extinguished and not recoverable.

· To the extent practicable, balance CAP recharge credits with water to be recovered in mine supply well field, with the intent to maintain a surplus inventory of recharge credits prior to pumping groundwater for mineral extraction use.

		 

		FS

		 

		 

		3

		



		

		126

		Rosemont shall include as a condition in the Final MPO, a detailed description of methods to implement a Local Groundwater Mitigation Plan.  The target of the Local Plan is the area south of the CAP terminus, north of Green Valley, and east of the Santa Cruz River.  The Local Plan goal is to mitigate impacts to the local aquifer including steps to implement:

· Residential Well Protection Agreement for protection of residential wells in the unincorporated Sahuarita Heights Area.

· Local CAP recharge in Sahuarita/Green Valley near as practicable to the Rosemont supply well field in the area of the cone of depression caused by Rosemont water withdrawal.

· If feasible and practicable, a manner allowing for use of CAP direct delivery to mine site via supply pipeline from CAP terminus (Pima Mine Road Recharge Project).

· If feasible and practicable, a manner allowing for use of waste water effluent direct delivery to mine site via supply pipeline from Green Valley Wastewater Reclamation Facility (estimated in 2009 to be some 500-2000 AF)

		 

		FS

		 

		FICO facility and Secretary of Interior effluent from TO

		3

		



		

		137

		As a condition of Forest Service approval of Augusta's MPO, Augusta and any successors in ownership of the Mine must be required to agree in writing to comply with enforceable groundwater protection permit conditions of the ADEQ APP.

The APP permit conditions are issued by the State of Arizona and include to:

· Thorough geotechnical and geological site evaluation as part of engineering design review,

· Review by ADEQ that includes designs that include a demonstration of Best Available Demonstrated Control Technology suitable to the site and to the application.  

· Prefunding or guarantee of independent sources of funding for all costs for decommissioning plant facilities with potential to discharge pollutants to groundwater

· Monitor plant operations for compliance with permit standards 

· Build and operate monitor wells for groundwater quality at compliance points required by the APP permit throughout facility operations and after closure.

· Pay all expenses related to groundwater protection, monitoring, and as may be necessary to maintain compliance with permit standards

· Prepare a Groundwater Monitoring and Reporting Plan that includes requirements in the permit.

		All

		Public

		 

		JS to reword based on differences between each side

		3

		



		

		138

		Should monitoring indicate a failure to comply with water quality standards set by permit, Rosemont shall comply with all surface and groundwater permit monitoring, reporting and contingency conditions.

		All

		Public

		 

		Reword to match APP 

		3

		



		

		142 and S29

		Mitigate for loss of waters of the U.S. in accordance with the April 10, 2008 Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (73 FR 19594), including, potentially, the purchase and set-aside of offsite mitigation areas, payment in-lieu to an established restoration program, and/or permittee-responsible onsite mitigation.  As examples of this requirement, Rosemont shall:

· Work with Department of Game and Fish, US Fish and Wildlife Service, US Army Corps of Engineers, US Forest Service, Bureau of Land Management, and cooperating agencies as appropriate, to evaluate the potential for inclusion of purchase or assignment of surface water rights for Cienega Creek

· Work with private interests such as Del Lago, and/or other interested parties in the Rosemont Mitigation Program as described elsewhere in this mitigation summary table.

· Work with regional Land Trusts, The Nature Conservancy, The Audubon Society, and other non-profits and Non-Governmental Organizations as may be interested in land set-asides, water conservation, habitat restoration, and habitat protection.

		 

		 

		 

		RCC to reword and expand

		3

		



		

		145      

		CNF to edit and/or clarify

		



		

		111

		Construct large retention structure downstream of the disturbance footprint.

		 

		FS

		 

		 

		3 & 4

		



		

		105

		Recharge groundwater with supply water from the Santa Cruz Valley

		 

		FS

		 

		 

		4

		



		

		109

		Monitor groundwater levels and make adjustments to mine management based on results.

		 

		FS

		 

		Kriegel: In what geographic areas?

		4

		



		

		114

		Monitor pit water quality and make adjustments to mine management based on results.

		 

		FS

		 

		 

		4

		



		

		123

		Monitor groundwater levels and make adjustments to mine management based on results.

		 

		FS

		 

		 Kriegel: Does this need a geographic boundary?

		4

		



		

		 

		Considered but not carried forward

		



		

		106

		Where springs or seeps are documented as lost, create three new water sources of similar characteristics.

		 

		FS

		 

		Reword to match #42

		5

		



		

		112

		Partial or complete backfill of the pit.

		 

		FS

		 

		Alternative being developed

		5

		



		

		118

		Install erosion control measures to prevent erosion and retain sediment on site if erosion does occur.

		 

		FS

		 

		 See Item 116 (7.1.2)

		5

		



		

		132

		Use desalinated ocean water for mining operations.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		133

		Store CAP water in a new reservoir close to mine that can serve mine’s water needs and be used for Public recreation.

		All

		Public

		 

		Infeasible

		5

		



		

		135

		Guarantee water for my home.

		All

		Public

		 

		Duplicates Item 126

		3

		



		

		136

		Explicit Performance Standards must be established and continuously monitored by an independent entity at the ongoing expense of Augusta to ensure that the existing water quantity and quality is met during and following reclamation and closure. Such monitoring shall continue through the term required in the permit.  

		All

		Public

		 

		 Duplicates Item 127 (7.1.5) This is a requirement of the APP program, ADEQ is the “independent entity”

		5

		



		

		139

		Require that mitigation measures be subjected to greater scientific rigor; that predictions of impacts be based in part on performance in past predictions and experience at other mines

		All

		Public

		 

		Refer to APP

		5

		



		

		140

		Require that mitigation measures be designed by persons with the requisite technical expertise and experience, and that all proposed mitigation measures be subjected to independent review and determination of the risk of failure and the likelihood of success.

		All

		Public

		 

		Required by NEPA

		5

		



		

		141

		All mitigation measures should be subjected to a "worst-plausible case scenario" so that the adverse effects of plausible worst-case scenarios are explicitly studied and considered.

		All

		Public

		 

		SWCA to reword

		5

		



		

		

		

		

		

		

		

		

		



		

		S30

		Activities and construction on non-federal lands that might obstruct, retard or divert the flow of water in a watercourse would require a floodplain permit with project specific mitigation measures (tailings dams and waste piles are exempt from floodplain regulations per ARS 48-3613).

		

		CA

		

		Construction and diversion activities are the tailings and waste piles that are exempt

		

		



		

		S31

		Comply with the five permit conditions as described in RCC’s Permit to Withdraw Groundwater for Mineral Extraction and Metallurgical Processing (ME Permit No. 59-215979.0000)

		

		

		

		Duplicate Item 108

		5

		



		

		S32

		Comply with the recharge and recovery requirements set forth in the ARS 45-801.01 if RCC seeks to modify its ME permit wells to allow them to operate as recovery wells (as noted on Page 43 of the MPO). Particular requirements and conditions may pertain to an individual permit, based on the information submitted in the permit application.

		

		

		

		Duplicate Item 126

		5

		



		

		143

		 

		 

		 

		 

		 

		 

		



		

		144

		 

		 

		 

		 

		 

		 

		



		

		145      

		Land Use

		



		

		 

		Covered under law, regulation, and policy

		 

		 

		 

		 

		 

		



		

		149          

		FS Rewording:  A Bureau of Land Management (BLM) dependent resurvey, cost to be borne by the Company, to perpetuate and preserve corner monuments and information concerning their location that control the property boundaries between NFS and private lands and other surveyed lines and monuments needed for current and future administrative or management purposes in the Project Area.  Approved field notes and plats for the dependant resurvey and control network shall be filed in the BLM public room and become official records in the public lands records system.

		 

		FS

		 

		

		1*

		



		

		150          

		Protect Arizona State Statute corners and monuments according to Federal Code (U.S.C.)

		 

		FS

		 

		Needs rewording

		1*

		



		

		153          

		Post record of Dependent Resurvey on file in the Public record.

		 

		FS

		 

		 

		1

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		146          

		RCC:  Easement Acquisition to provide public access to private lands within the CNF

FS:  Acquire easements from private land owners (other than the Company) to the Coronado National Forest which will provide Public access to private lands within Forest boundaries.

		 All

		FS

		 None

		 

FS: Mitigation considered and dismissed.

Kriegel: What area? Northern Santa Ritas?

		3 & 4

		



		

		147          

		RCC: Eliminate inclusions and exclusions (irregular-shaped mineral fractions) by using Small Tracts Act authority

FS:  Mitigate future management problems associated with irregularly shaped mineral survey fractions that will more or less become an integral part of the adjoining private land and improve administration and management efficiency of NFS lands via the Small Tracts Act of January 12, 1983.

		 All

		FS

		Forest Service Manual 5571.12; 36 CFR 254 Subpart C; Small Tracts Act of 1/12/1983 P.L. 97-465.

		 

FS:  Can be initiated during or after EIS.

		3 & 4

		



		

		148          

		Identify and protect where possible land boundary markers (brass caps, etc) to preserve ownership boundaries between Forest Service and private lands.

		 All

		FS

		 

		 

		3 & 4

		



		

		152          

		Rosemont shall fund the re-establishment of any survey/boundary markers displaced by mining

		 

		FS

		 

		 

		3 & 4

		



		

		155          

		Lands acquired (fee, lease, etc) for mitigation purposes shall be placed under the jurisdiction of an appropriate federal, state or non-profit organization

		All

		Public

		 

		 

		3 & 4

		



		

		 

		CNF to edit and/or clarify

		 

		 

		 

		 

		 

		



		

		151          

		Re-establish and monument all corner monuments destroyed and/or buried during ground disturbing activities which control the property boundaries between NFS and private lands and other surveyed lines and monuments needed for administrative or management purposes as needed during operation and during reclamation.

		 

		FS

		 

		Brass caps at corners between FS and RCC, needs rewording

		4

		



		

		 

		Considered but not carried forward

		



		

		154          

		Transport waste rock and tailings offsite (i.e. other mines, Canada) to retain current land uses on FS lands.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		156      

		 

		 

		 

		 

		 

		 

		



		

		157  

		 

		 

		 

		 

		 

		 

		



		

		158   

		 

		 

		 

		 

		 

		 

		



		

		159   

		 

		 

		 

		 

		 

		 

		



		

		160   

		 

		 

		 

		 

		 

		 

		



		

		161   

		Public Health and Safety

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		S42

		Rosemont will maintain a Site Safety and Health Plan and permit the required site-specific training during operations.

		

		FS

		MSHA

		

		

		



		

		 

		CNF to edit and/or clarify

		 

		 

		 

		 

		 

		



		

		163          

		Rosemont shall prepare a Production and Operation Blasting Plan as part of the Final MPO. The Blasting Plan shall include acknowledgement that approval of the Rosemont Final MPO includes a condition that Rosemont and any successors in interest or ownership of the Mine shall be required to repair or otherwise pay for all damages to area residential, historical, or other structures due to blasting at the Mine. A blast monitoring program shall be included in the blasting plan with monitoring points located between the areas to be blasted, and sensitive receptor sites such as Hilton Ranch Road, Singing Valley North, and Greaterville Road areas.  Results of blast monitoring shall be available on request to agencies and local residents.



		All

		Public

		 

		Pending effects determination

		3 & 4

		



		

		S43

		Coronado to hire, at RCC expense, an outside company to conduct spot check noise monitoring.

		

		FS

		

		Include in monitoring and reporting

		4

		



		

		 

		Considered but not carried forward

		



		

		162          

		The Sonoita/Elgin Fire District shall be fully reimbursed by the Applicant for all costs (equipment, maintenance, and staffing) resulting from the construction, operation, remediation, and reclamation of the proposed project. In no event shall such cost increase be borne by local property taxpayers in Sonoita and Elgin. This mitigation measure should also be applied to other impacted emergency service providers, including, but not limited to those in Patagonia, Vail, Sahuarita, and Corona de Tucson.

		All

		Public

		Ref: bylaws of each applicable Fire/EMT District; Company insurance coverage or surety in lieu of coverage (likely an ARS-covered item).

		Community endowment and on-site safety.


Although fire districts vary in funding mechanisms, generally costs are incurred by the district only for “events” serviced.  Service is gratis if the served property pays a yearly assessment to the district, or is billed in full if not.  Therefore, generally, the district is reimbursed by those it serves, either through yearly assessments or by per-event charges.

		5

		



		

		S41

		Because Coronado National Forest Employees would be required to inspect/ visit/ hold meetings at the mining site, RCC shall provide initial MSHA safety training and recertification safety training for Coronado employees starting in 2010 at the expense of RCC.

		

		FS

		

		Training is available through the AZ State Mine Inspector’s Office

		

		



		

		  

		 

		 

		 

		 

		 

		 

		



		

		165   

		Range/Grazing

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		166          

		At least one sustainable surface water source shall be identified in the plan for each of the permanent pastures within the Rosemont Ranch. See “Biology” section for additional details.

		 

		FS

		 

		Phased tailings alternative

		3

		



		

		

		CNF to edit and/or clarify

		



		

		167          

		As per FWS ESA and ACOE requirements, fence off selected exclusion areas of highest-value riparian habitat to restrict livestock access from critical breeding areas for sensitive wildlife species within the Rosemont Ranch land system,

		 

		FS, FWS, ACOE

		 

		

		3 & 4

		



		

		168   

		 

		 

		 

		 

		 

		 

		



		

		169   

		 

		 

		 

		 

		 

		 

		



		

		170   

		Reclamation

		



		

		 

		Covered under law, regulation, and policy

		 

		 

		 

		 

		 

		



		

		175          

		Provide sediment and erosion control measures to prevent erosion to the extent possible on reclaimed surfaces, and to retain sediment onsite if erosion does occur.  All sediment control measures shall be maintained by Rosemont Copper Company until the reclamation effort has met established standards and bonds have been released.

		 

		FS

		 

		 

		1

		



		

		183          

		Annually, Rosemont Copper Company shall submit a summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, plans that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Rosemont Copper Company and the Coronado NF would meet to review the MPO and annual report, and the Forest Service administrator would conduct an annual inspection of site reclamation.  Modify or supplement the MPO as necessary to address reclamation issues.

		 

		FS

		 

		 

		1

		



		

		190          

		Require that mitigation funding be provided upfront in a separate, autonomous account/bond.

		All

		Public

		 

		 

		1

		



		

		188          

		Upon finalizing a mitigation plan for the Mine, the costs of implementing the plan must be estimated and included in the reclamation bond estimate.

		1

		Public

		 

		 

		See 3rd Column

		



		

		

		Mitigation should also be in concurrence with the guidelines of Pima County's Sonoran Desert Conservation Plan and Conservation Land System. 

		5 (see biology section #’s 56 - 59 regarding CLS)

		

		

		

		

		



		

		

		In addition, the estimated costs of remediation of any environmental contamination by the Mine that may be discovered either before or after mine closure must also be included in the bond cost estimate. 

		 

		

		

		

		

		



		

		

		These costs must be included in the reclamation bond cost estimate since the Forest Service must rely upon the reclamation bond to accomplish the mitigation plan and remediation of any environmental contamination by the Mine in the event that Augusta does not. 

		1

		

		

		

		

		



		

		

		The burden of financial liabilities arising from Augusta's failure to successfully implement the mitigation plan or from environmental contamination by the Mine must not be borne by the public.

		1

		

		

		

		

		



		

		189          

		The costs of mine closure must be estimated and included in the reclamation bond estimate.

		1

		Public

		 

		 

		See 3rd column

		



		

		

		These costs must be included in the reclamation bond cost estimate since the Forest Service must rely upon the reclamation bond to accomplish mine closure in the event that Augusta does not. Well-defined criteria for determining successful completion of mine closure must be developed by the Forest Service.

		1

		

		

		

		

		



		

		171          

		Provide concurrent reclamation throughout mining operations to establish landforms and native vegetation and maintain water quality.

		 

		FS

		 

		Kriegel: concurrent reclamation is a 2, but natural landforms and native vegetation are not fully addressed in the MPO

		2

		



		

		172          

		Design slopes on waste rock and tailings piles that are flat enough to support successful revegetation.

		 

		FS

		 

		 

		2

		



		

		176          

		Identify reference sites in the Rosemont mine vicinity to determine native species occurrence, density, and cover to develop a long-term reclamation plan.  Consider aspect, elevation, and location (ridge vs. canyon bottom).  Based on reference site data, provide appropriate native seed mixes and plant lists for Coronado NF approval prior to any site revegetation.  Select species capable of being self-sustaining on the selected site and include species with the ability to provide erosion control and stability.  Establish vegetation re-establishment criteria for reclaimed areas and ensure that all areas meet criteria prior to bond release.

		 

		FS

		 

		 Kriegel: This is not yet addressed in the MPO

		2

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		173          

		Rosemont shall contour and blend edges of topographic disturbances with adjacent undisturbed land to avoid sharp topographic breaks wherever practicable

		 

		FS

		 

		 

		3

		



		

		178          

		Rosemont shall develop a Noxious Weed Control Program integrated in to the Reclamation Plan. This plan shall include specifics on reducing noxious weed introduction and weed control throughout the project area. The Reclamation Plan shall acknowledge that noxious weed prevention is preferable to remedial action, and include provisions to this effect. 

		 

		FS

		 

		Phased tailings alternative and noxious weeds plan

Jones:  I’ve seen this elsewhere….like in P/A, so is a dupe…would be OK to leave here



		3

		



		

		

		CNF to edit and/or clarify

		



		

		174          

		The updated Rosemont Reclamation Plan shall include provisions to treat major erosion and slope failures on reclaimed areas promptly and as they occur.  The Reclamation Plan shall acknowledge that erosion prevention is preferable to remedial action, and include provisions to this effect.  Provide details in the Reclamation Plan that defines what erosion conditions would require action and how problems shall be addressed.

		 

		FS

		 

		Contingency


Kriegel: What needs to be clarified by th FS?

		3 & 4

		



		

		179          

		The conditions and stipulations to the updated Rosemont Reclamation Plan shall include provisions for field surveys as needed to record species composition, seed mixes used, canopy cover of seeded/planted and “volunteer species” in selected representative areas as reclamation proceeds.  If seeded/planted species have failed to establish following the first two years, the plan shall provide for supplemental seeding and/or replanting.  If noxious weeds invade revegetated areas, Rosemont shall be responsible to remove by hand, spray, mechanical, or other approved methods as included in the noxious weed control plan. The effectiveness of the noxious weed control plan shall be reported as specified in the approved MPO/Reclamation Plan.

		 

		FS

		 

		Should go into Monitoring Report


Jones: Combine with #178

		3 & 4

		



		

		180          

		RCC: Monitor and report revegetated areas and efforts annually for the first 3 years, and then every five years until successful revegetation is confirmed by the Coronado NF.

FS: Monitor revegetation annually for the life of the mine operations.

		 

		FS

		 

		Should go into Monitoring Report


Jones: Can be combined with #178 and #179

		3 & 4

		



		

		181          

		The Rosemont Reclamation Plan shall include specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas to provide sufficient cover on all disturbed areas to be reclaimed.  Unless otherwise specified, Rosemont shall:

· provide for a minimum of  1 foot of growth media cover over

· final waste rock slopes,

· waste rock surfaces,

· waste rock benches,

· completed tailings buttress,

· water diversion fill slopes,

· plant site fill slopes,

· construction laydown areas,

· facility plant-site following final removal of equipment.

· The areas to be revegetated shall be contoured, graded, prepared, and seeded in accordance with the specifications in the approved Reclamation Plans.

The Rosemont Reclamation Plan shall provide for conservation of growth medium on site.  The details for storage of growth medium shall require: 

· Placement of soil stockpiles in locations that are stable, isolated from surface water, gently sloping, and well drained. 

· Growth Medium Stockpiles shall be convex in shape and have no more than  three to one slopes.  

· Stockpiles shall be revegetated with native species no later than the first growth season following construction to minimize erosion.

· No persistent non-native species shall be used in reclamation except as allowed in the approved Reclamation Plan, where some locally important non-native species may already be established.  

· Install sediment control structures or other Best Management Practices (BMPs) as needed to protect soil material from loss.

· Use soil stockpiles quickly during concurrent reclamation to minimize the loss of topsoil quality.

		 

		FS

		 

		 

		3 & 4

		



		

		182          

		Following completion of NEPA process, and as may be applicable at that time, Rosemont and the CNP shall work together to effect transfer of surface ownership and/or surface development rights of the fee land parcels within the waste rock and tailings area footprint that belong to Rosemont Ranch to the Coronado NF to ensure that final or interim reclamation of the waste rock and tailings pile would not be compromised by future non-mineral development or the need for public or private access to these property parcels following completion of approved Rosemont operations.. This requirement not to be construed as a “Taking” by Rosemont, or as a requirement of Rosemont project approval by CNF.

		 

		FS

		 

		Alternative being developed

Kriegel: explain

		3 & 4


Kriegel: What does the FS need to address?

		



		

		187          

		Performance of the Reclamation Plan shall be guaranteed by placement of approved bonds, sureties, or insurance as applicable to federal and state laws prior to initiation of the approved MPO. 

The Final Rosemont Reclamation Plan shall include a mutually acceptable method for phasing in reclamation performance guarantees and requirements over the life of the approved project.  The Final Reclamation Plan shall also include a mutually acceptable method for phased release of reclamation performance guarantees and requirements over the life of the approved project. 

The Forest Service may authorize a phased bond release once the underlying reclamation activity is successfully completed and documented for each reclamation obligation specified in the reclamation plan for that area.

The Final Reclamation Plan shall include well-defined criteria for determining successful completion for each stage and type of reclamation activity and a reasonable amount of holdback for phased bond release to provide assurance of reclamation success.  These criteria to be as developed or approved by the Forest Service.

		All

		Public

		 

		 

		3 & 4

		



		

		 

		Considered but not carried forward

		



		

		177          

		Utilize native species or short-lived non-native species such as annual grasses or forbs for short-term reclamation such as seeding topsoil stockpiles.  Avoid the use of any persistent non-native species shall in reclamation.

		 

		FS

		 

		Seeding is supplied by the CNF

Kriegel: What does this mean?

		5

		



		

		184          

		Backfill the pit after mining operations are finished.

		All

		Public

		 

		Alternative being developed

		5

		



		

		185          

		Use waste rock and tailings piles as a location for solar arrays after mining operations are complete.

		All

		Public

		 

		Does not mitigate an impact. Would require future study.

		5

		



		

		186          

		Create a lake out of the pit after mining operations for fish habitat and recreation

		AAll

		Public

		 

		Alternative considered and dismissed; safety issue

		5

		



		

		191   

		 

		 

		 

		 

		 

		 

		



		

		192   

		 

		 

		 

		 

		 

		 

		



		

		193   

		Recreation

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		194          

		Provide alternative lands and facilities to compensate for displaced recreation.  This may include obtaining off-forest lands for Public recreational use, development of new roads and other facilities elsewhere on the Coronado NF (such as OHV routes and facilities on the east side of Hwy 83), or a combination.

		 All

		FS

		FSM 2330.2, FSM 2310.2, FSM 2311, LMP Goals p 9 Rec 1

		 

		2

		



		

		195          

		Relocate portions of the Arizona Trail as needed to provide a trail for users throughout the mine life and post-mine.

		 All except Sycamore and Barrel Alternatives

		FS

		FSM 2350.2, FSM 2350.3, FSM 2353.02, FSM 2353.03, FSM 2353.04g, FSM 2353.04i, FSM 2353.11, FSM 2353.25, FSM 2354.43c, National Trails System Act (16 USC 1241)

		 

		2

		



		

		196          

		Relocate or restore access to Arizona Trail and OHV trailheads impacted by the mine.

		 

		FS

		 

		Jones: These should not be relocated in the same area because it conflicts with the P/A needs of having some contiguous habitat left that hasn’t been altered by the mine.  This same comment applies to the next several.  If carried out, these would be anti-P/A mitigations.

		2

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		197          

		A Rosemont Recreation Improvement Management Plan (RRIMP) shall be prepared as part of the Final MPO.

· The RRIMP shall include provisions for the Los Colinas Segment of the Arizona Trail. 

· The RRIMP shall provide for a sustainable water station for use by pack stock and horses along the Los Colinas segment of the Arizona Trail.

		 

		FS

		 

		 

		3

		



		

		198          

		The RRIMP shall include details for installation and maintenance of interpretive signs along the Arizona Trail and at the viewpoint on State Route (SR) 83 where mining activity is visible.

· Sign topics, text, graphics, design, and locations shall be reviewed and approved by the Coronado NF.

· Installation of signs on SR 83 shall be coordinated with Arizona Department of Transportation.

· The Coronado NF shall specify sign materials and installation requirements.

· During the time period of mine operations under the MPO, maintenance of signs shall be funded by Rosemont Copper Company.

· Provide a multiplate (or equivalent) underpass large enough to accommodate bicyclists, livestock, wildlife, hikers, and equestrians under the Primary Rosemont Access Road where the Arizona Trail crosses the access road.  It is understood that equestrians and bicyclists may be required to dismount for passage.

		 

		FS

		FSM 2353.32

FSM 2333.58

		Match language to MPO and split into two measures

		3

		



		

		199          

		Wherever practicable and subject to public and employee safety concerns, the RRIMP shall provide for 

· Public access to private lands not affected by mine-related operations via Arizona Game and Fish Cooperative Land Owner Program (CLOP) 

· Public access easements.

· Public road access across the Santa Rita Mountain ridge, either at Gunsight Pass, Lopez Pass, or other location in the vicinity

· Costs for providing and maintaining public access provisions and/or easements to be the responsibility of Rosemont during the period of mine operations under the approved Final MPO.

		 All

		FS

		 

		Phased tailings alternative

Kriegel:  Is there something in FSM for roads and public access?

		3

		



		

		201          

		Working together with the CNF at the time of mine closure, Rosemont shall consider:

· Construction of one or more limited access roads or non-motorized vehicle trails on top of the tailings and waste rock pile  

· Restore at least one OHV loop road through the mine area in consultation with the CNF Travel Management team. THE map and process to determine location(s).  Shall require construction of a road around or over the waste rock and tailings piles.

		 All

		FS

		 

		FSM 2350.2, FSM 2350.3, FSM 2353.02, FSM 2353.03, FSM 2353.04g, FSM 2353.04i, FSM 2353.11, FSM 2353.25

		3

		



		

		 

		CNF to edit and/or clarify

		 

		 

		 

		 

		 

		



		

		203          

		Mitigate for loss of hunting on Unit 34A

		All

		Public

		 

		Jones:  add this to the single mitigation lands item

		4 (moved from land use section)

		



		

		

		Considered but not carried forward

		



		

		202          

		Provide an underpass large enough to accommodate equestrians under the access road where the Arizona Trail crosses this road.

		 

		Public

		  FSM 2353.28b

		 Duplicates Item 198

		5

		



		

		200          

		Maintain Public road access across the Santa Rita Mountains at Gunsight Pass.

		 

		FS

		 

		FS and RCC to follow up regarding Lopez Pass  Duplicates Item 199

		5

		



		

		204      

		 

		 

		 

		 

		 

		 

		



		

		205      

		Riparian

		



		

		

		Covered under law, regulation, and policy

		



		

		

		Covered/addressed in MPO

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		208          

		As a fundamental effort to protect and allow recovery of riparian areas and sensitive habitat, Rosemont shall design, construct, and operate its transportation system to minimize or remove all project access roads from drainages within waters of the U.S., seasonal tributaries to these jurisdictional waters, and sensitive high value riparian areas.

Mitigation of existing and potential future impacts to riparian areas within the project area shall include but not be limited to:

· Human access exclusion

· Seasonal human access exclusion

· Fencing to exclude livestock

· Isolation from project activity

· Barriers to public recreational vehicle use

· Notification signage

· Establishment of riparian vegetation where appropriate



		All

		Public

		 

		Brian to reword according to ACOE requirements and include info regarding #107 off-site mitigation

		1, 3, 4

		



		

		207          

		The Final Rosemont Reclamation Plan shall:

· Identify specific areas to be developed for the post mining land use of “Riparian Habitat and Surface Water Drainage”

· Specify reclamation goals and methods for that post mining land use

· Specify density and sizes of native riparian species to plant along artificial diversions commensurate with the types of vegetation that would naturally occur with that type of flow regime

		 

		FS

		 

		Jones:   Bob did not support this (or RCC)

Lefevre:  Either you misunderstood, or I’ve changed my mind I don’t know which.  This is a good idea, and in fact will probably happen whether we plant them or not because they will come in naturally.



		3

		



		

		206      

		Mitigation and/or compensation of habitat losses are anticipated as requirement of several agencies for impacts to riparian areas, waters of the U.S., Fish and Wildlife habitat, permanent and seasonal springs, seeps, and livestock and wildlife water sources.  Mitigation of these impacts is included in other areas of the mitigation plan including biology, hydrology, land use, heritage resources, and recreation. 

For offsite mitigation, banking, or habitat restoration or acquisition, Rosemont Riparian mitigation plan shall specify the third parties besides Rosemont that could be ultimately responsible for the plan's success.


		 

		FS

		 

		 

		3 & 4

		



		

		209      

		 

		 

		 

		 

		 

		 

		



		

		210      

		Transportation

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		 

		 

		 

		 

		 

		



		

		216          

		Rosemont shall cooperate with ADOT to address SR 83 improvement issues.

		 

		FS

		P.L. 109-59; AASHTO “Geometric Design of Highways and Streets”, current edition.



		Keyes: ADOT is responsible for transportation safety and efficiency within its easement.  They may improve or modify any roadway asset as needed, and are capable of and charged with securing the funding to do so.

		1, 2 & 3

		



		

		217          

		Include construction labor in the travel reduction program envisioned for employees.

		 

		FS

		

		

		2

		



		

		227          

		Rosemont shall develop a comprehensive Rosemont Copper Project Transportation Plan that specifies for all project-related roads on USFS land:

· Maintenance standards

· Levels of appropriate use, 

· Methods to maintain the roadways sufficiently to prevent washboard, rutting and drainage problems

· Commitment to replace surfacing lost to drainage

· Commitment to repair roads damaged by use 

· Install and maintain wildlife-crossing structures under primary access road at locations of known wildlife concentration. (This is anticipated to be one multi-plate culvert undercrossing suitable for common use by Arizona Trail, Livestock management, bicycle, hiker, equestrians, and wildlife).

		All

		Public

		 

		Carpooling option will be provided, per the MPO

		2 & 3

		



		

		228          

		Rosemont shall include in the Rosemont Copper Project Transportation Plan details that:

· Identify carpooling opportunities for employees 

· Establish shifts that reduce peak-hour traffic 

· Distribute peak travel operations during the morning and evening commute periods to minimize congestion

· Manage shipping and deliveries so there is no loss to a level of service to the roadway and minimizes overlap with school traffic to the extent possible

		All

		Public

		 

		Clarify per MPO language

		2 & 3

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		212          

		Rosemont shall develop a comprehensive Rosemont Ranch Transportation Plan that specifies for all ranch-related access roads on USFS land:

· Maintenance standards

· Levels of appropriate use, 

· Methods to maintain the roadways sufficiently to prevent washboard, rutting and drainage problems

· Commitment to replace surfacing lost to drainage

· Commitment to repair roads damaged by use

· Accommodates public access to roads identified by CNF Travel Plan as long as those roads are not in conflict with plans to exclude the public from operational areas



		 

		FS

		 

		Clarify

		3

		



		

		230          

		To minimize truck traffic on SR 83, Rosemont shall evaluate a slurry pipeline carrying concentrate from the mine to the west side of the Santa Rita Mountains to a newly constructed dewatering plant. This evaluation to be completed prior to initiation of plant construction. The evaluation to compare alternatives for:

· Optimum routing

· Cost,

· Truck miles

· Truck numbers

· Truck routes.

· Employment

· Dust control issues

· Spill control issues

· Other issues related to a concentrate dewatering plant on the west side of the divide



		 

		 

		 

		Keyes:  This potential mitigation requires a western terminal for the slurry pipeline and either a rail spur, location along an existing rail line, or trucking from the western terminal to the final destination (possibly not be rail).  The impacts are likely to be significant in areas with no or little infrastructure, whereas additional truck use of SR 83 is an incremental change easily accommodated by the managing agency (ADOT).

		3 & 4

		



		

		

		

		

		

		

		

		

		



		

		 

		CNF to edit and/or clarify

		 

		 

		 

		 

		 

		



		

		215          

		Alter trucking schedule around school busses to the extent determined reasonable by ADOT.

		 

		FS

		  P.L. 109-59; AASHTO “Geometric Design of Highways and Streets”, current edition.



		ADOT is responsible for transportation safety and efficiency within its easement—including that of all motor vehicles.  They may improve or modify any roadway asset as needed, and are capable of and charged with securing the funding to do so.  This includes school bus stops.

		2 & 4

		



		

		214          

		For USFS lands which had been more difficult to access via road prior to additional access necessary for the project, block off additional access to public use as directed by Travel Management Rule updates provided by USFS.




		4

		FS

		36 CFR 212 (Travel Management Rule).

36 CFR 212 (Travel Management Rule).

		Travel Management Rule implementation is refreshed each year on the Forest.

Travel Management Rule implementation is refreshed each year on the Forest.

		See 3rd column

		



		

		

		Accept or dedicate a Public road easement over the primary and/or secondary access roads, and/or any other segment of roadway identified by the USFS as desirable for public access consistent with the Travel Management Rule over which the proponent has control or rights of use.

		3&4

		

		

		

		

		



		

		New

		Kriegel:  As mine site areas are returned to public use, use barriers (such as boulders, vegetation, and when necessary, fences) to confine vehicles to roads and parking areas and limit cross-country traffic.

		

		

		FSM 2333.31 (1), LMP Goals p 9 Rec 1 & 7

		

		

		



		

		 

		Considered but not carried forward

		



		

		211          

		For roads on USFS land, apply dust palliative other than water, water, or shall pave the road.

		 

		FS

		 

		Addressed in AQ section

		5

		



		

		213          

		FS:  For roads with a preponderance of Company traffic on USFS land (i.e. primary access road), install and maintain wildlife crossing structures at locations of known wildlife concentration (if any).

		 All

		FS

		 

		Clarify Duplicates Item 227:  


Keyes: To reduce roadkill due to substantially increased traffic—and speed—if warranted.

Jones:   I recommend deleting, as this would be difficult to know and implement

		3 & 4

		



		

		218        

		Transport ore via railroad instead of truck.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		219          

		Hold off on construction until ADOT improves SR83 in order to better accommodate truck traffic.

		All

		Public

		 

		Infeasible, ADOT responsibility 

		5

		



		

		220          

		Construct rail spur along I-19 and reduce truck traffic on SR83 by having trucks travel over the mountain to I-19 to a 

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		221          

		Construct a system of private roads on FS land to be used for mining operations and to keep trucks off of SR83 and other Public roads.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		222          

		Transport ore via conveyor to rail spur.

		All

		Public

		 

		Alternative considered and dismissed

		5

		



		

		223          

		Use existing Rosemont Junction Road as primary road instead of creating new access road.

		All

		Public

		 

		Infeasible

		5

		



		

		224          

		Improve the interchange at Highway 83 and U.S. Interstate 10 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		225          

		Improve the intersections at all roads serving residential properties along SR83 to accommodate the levels and types of equipment necessary to sustain the proposed project over its anticipated lifetime

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		226          

		Provide additional driving lanes on Highway 83 between mile marker 44 and U.S. Interstate 10

		All

		Public

		 

		ADOT responsibility; LOS change undetermined

		5

		



		

		229          

		Suspend travel operations during the morning and evening commute periods and during travel times for all school buses

		All

		Public

		 

		Clarify per MPO language Duplicate Item 228

		2 & 3

		



		

		231   

		 

		 

		 

		 

		 

		 

		



		

		232   

		 

		 

		 

		 

		 

		 

		



		

		233   

		Visual Quality

		



		

		

		Covered under law, regulation, and policy

		



		

		 

		Covered/addressed in MPO

		



		

		241          

		As soon as mine roads are no longer needed for mine operations or access, naturalize roadways by restoring natural contours, placing topsoil, and revegetation with native plants.

		 

		FS

		 

		  Reword to match MPO, “After min operations have ceased, unneeded mine roads…”

		2

		



		

		242          

		Rosemont shall include considerations in its Rosemont Lighting Plan (see area 62) that:

· Apply mitigation required for night skies to minimize visual impacts at night.

· Review and monitoring of mitigation measures to achieve dark skies environment as observed by neighboring communities of Sonoita, Patagonia, Green Valley, Sahuarita, Vail, Corona del Tucson, Hilton Ranch Road, Singing Valley North, and Greaterville Road.



		 

		FS

		 

		

		2 & 3

		



		

		 

		RCC to consider and/or reword as necessary

		



		

		235          

		RCC:  To reduce visual impacts from public access points and key observation points, Rosemont shall:

· Initiate visual mitigation measures during the construction period, Continue visual mitigation and reclamation measures throughout operations period,

·  Complete reclamation at the end of mine operations as per the approved Rosemont Reclamation Plans, including steps to:

· Remove unneeded ore crushing and processing buildings, 

· Dismantle and remove ancillary mine facilities

· Remove or bury footings and foundations

· Remove unneeded utility lines

· Naturalize the reclaim area sites by blending reclaimed mine facilities with natural contours,

· Place growth medium and/or topsoil on the waste rock and tailing disposal areas

· Revegetation as per the Rosemont Visual Resources Mitigation Plan to be with native grasses, trees and shrubs, and other approved plant species.

· Monitor, manage, and maintain the reclamation areas until considered complete by agencies. 

FS:   Revegetate tailings and waste rock piles to return to near natural conditions as quickly as possible and minimize the spread of non-native species.  

Replant with a seed mix that includes grasses, forbs, shrubs, and tree species, and plant larger plants (seedlings, transplants, and container plants) in key areas such as highly visible slopes.in drainageways, and where needed for stability.  

Use species and plant distributions from the surrounding landscape.  

Provide irrigation to specific areas for the first season if necessary as needed for successful revegetation.

		All

All

All

All

		FS

		 


Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 R LMP S&G p28 visual resource mgmt 1-3ec 7,  LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management

		 

		3
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		RCC:  The CNF and Rosemont acknowledge that a modern large scale production mine operation has limitations on its ability to be hidden from view, camouflaged, or rendered invisible, and the objective of the Rosemont Visual Resources Mitigation Plan (RVRMP) is not zero visibility or un-recognizability as a man made structure on the landscape. 

The RVRMP goal is to have public acceptance of the reclaimed landform as the best design possible considering the site characteristics and circumstances surrounding the development of an open pit copper mine.

The RVRMP has as its objective: a mine plan and landform that throughout operation, and at closure, has as natural an appearance as practicable and feasible, utilizing progressive mine development, concurrent reclamation, and full utilization of contemporary technology for erosion protection, water management, slope grading, and plant species selection, to achieve a self sustaining landform and low-maintenance final landform.  

 The RVRMP   shall integrate the for mentioned primary goals and objectives in developing a stable, safe, and visually mitigated post develop Visual Resource Objectives that are consistent with the following plans:  requirements 

· Rosemont Mine Plan of Operations,

· Rosemont Reclamation Plan,

· Rosemont Stormwater Pollution Prevention Plan,

· Rosemont Water Management Plan

· Rosemont Tailings Plan

· The tools and criteria to meet the Visual Resource Objectives include wherever feasible and practicable:

· Provide a reclamation plan contour that shapes the tailings and waste rock piles to mimics or complements natural landforms from the surrounding landscape

· revegetate the  waste rock, tailings areas, and the mill site with approved plant species in densities, distributions, and sizes to mimic or blend in with those in the surrounding landscape.

· New landforms shall avoid monolithic forms, repetitive man-made features, extensive flat tops, and symmetrical, monotonous, even side slopes.

To the extent feasible and practicable, Landforms shall be identified in the Rosemont Reclamation Plan, Water Management Plans, and Final Mine Plan of Operations to achieve the Visual Resource Objectives of:

· Natural, dendritic drainage patterns on all sides of the new piles that release stormwater off the site and allow it to flow downstream.

· Channels shall be armored as appropriate with riprap rock, and riprap shall be selected for both durability and visual criteria.  

· Grades along the new drainage ways on tailings and waste rock piles shall vary, with random flatter areas to slow and/or hold water, which shall help support vegetation growth.

· Surface treatments on side slopes shall include warping, random ledges, and varying slope lengths and angles.

· Boulders and rocky patches on side slopes that mimic rock type and land form in the surrounding landscape shall be included.

·  The reclamation plan and land forming work shall also support post-mine land uses such as restoration of a road linkage across the final waste rock or tailings pile.

· The RVRMP shall be subject to review and approval by the CNF as part of the Final Mine Plan of Operations.

FS:   Provide a reclamation plan that shapes the tailings and waste rock piles to mimic natural landforms from the surrounding landscape and revegetate the entire mine site with native plant species in densities, distributions, and sizes to mimic those in the surrounding landscape.  New landforms shall avoid monolithic forms, flat tops, long horizontal benches, repetitive forms, and even side slopes.  Landforms shall incorporate natural, dendritic drainage patterns on all sides of the new piles that release stormwater off the site and allow it to flow downstream.  Channels shall be armored as necessary with rock rock, and rock shall be weathered rock with dark colors from the landscape or treated with desert varnish (such as Permeon or Natura)  Grades along the new drainageways on tailings and waste rock piles shall vary, with random flatter areas to slow and/or hold water, which will help support vegetation growth.  Surface treatments on side slopes shall include warping, random ledges, and varying slope lengths and angles.  Boulders and rocky patches on side slopes that mimic rockform in the surrounding landscape should be included.  The reclamation plan and landforming work shall also support post-mine land uses such as restoration of a road linkage across the final waste rock or tailings pile.  The reclamation plan shall be approved by the Coronado Forest Supervisor prior to starting operations.



		All

		FS

		 


Title 36 CFR Part 219 Subpart A, Title 36 CFR part 228 subpart A, Title 36 CFR Part 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management, Corridor Management Plan for the Patagonia-Sonoita Scenic Road objective #3 (p 52-53)

		 

		3 & 4
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		The RVRMP shall specify methods and conditions where circumstances require consideration of stains, dies, solutions, or other treatments tomitigate the appearance of exposed rock faces in high visibility areas.

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management,

		 

		3
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		RCC:  To reduce visual impacts from public access points and key observation points, Rosemont shall:

· Initiate visual mitigation measures during the construction period, 

· Continue visual mitigation and reclamation measures throughout operations period,

·  Complete reclamation at the end of mine operations as per the approved Rosemont Reclamation Plans, including steps to:

· Remove unneeded ore crushing and processing buildings, 

· Dismantle and remove ancillary mine facilities

· Remove or bury footings and foundations

· Remove unneeded utility lines

· Naturalize the reclaim area sites by blending reclaimed mine facilities with natural contours,

· Place growth medium and/or topsoil on the waste rock and tailing disposal areas

· Revegetation as per the Rosemont Visual Resources Mitigation Plan to bewith native grasses, trees and shrubs, and other approved plant species.

· Monitor, manage, and maintain the reclamation areas until considered complete by agencies.


FS:   Treat all portions of the pit wall that are visible from Concern Level 1 and 2 travelways and residential areas by applying Permeon to darken rock to match weathered rock on ridge. 

If possible, plant vegetation on broken ledges on visible parts of pit wall.

		3 & 4


All


All

		FS




		 


Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource

		According to MSHA regulations, cannot enter the pit after closure

		See 3rd column
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		RCC:  Paint or stain buildings and other major facilities using approved non-reflective earth tones.

FS:   Paint or stain buildings and other major facilities non-reflective earth tones (except facilities where this is prohibited by MSHA).  All paint and stain colors shall be approved by the Coronado NF landscape architect.

		 


All

		FS

		 


Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed Recreation Intensity and Visual Resource Management, LMP p 67 Dispersed Recreation 3 and Visual Resource Management.

		As admissible per MSHA requirements

		3 & 4

		



		

		 

		CNF to edit and/or clarify
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		Monitoring of the RVRMP shall be undertaken to assure that:

· Revegetation of tailings and waste rock piles return to targeted objectives as quickly as possible

· Revegetation minimizes the spread of non-native species.

Seed mixes  include grasses, forbs, shrubs, and tree species, and use of replanted larger specimen plants (seedlings, transplants, and container plants) focus on views from key observation points and on areas such as highly visible slopes and in easily seen drainage ways. 

		 

		FS

		 

		Should go into Monitoring Report

		4

		



		

		

		

		

		

		

		

		

		



		

		

		Considered but not carried forward
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		At the end of mine operations, remove all unneeded ore processing, ancillary facilities (including foundations), and utility lines, and naturalize these sites by restoring natural contours, placing topsoil on the areas, and revegetating with native plants.

		 

		FS

		Title 36 CFR Part 219 Subpart A, Title 36 CFR 228 Subpart A, FSM 2380.13, FSM 2380.3 (4), FSM 2380.31, FSM 2380.43, FSM 2382 (3), FSM 2382.4 (1, 3, & 8), FSH Landscape Management (p 28-41), FSH 701 Scenery Management,  LMP Goals p 9 Rec 7, LMP S&G p28 visual resource mgmt 1-3, LMP p 62 Management Emphasis and Dispersed

		 Duplicates Item 235

		3 & 4
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�P/A = plants and animals
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From: Tom Furgason
Sent By: rosemonteis
To: Beverley Everson
Cc: Walt Keyes; Sarah Davis; Larry Jones; Mindee Roth; Melissa Reichard; Salek Shafiqullah; Tom     Furgason
Subject: Mitigation Table
Date: 11/16/2009 04:20 PM

Bev,

 

Here is the table that I was reffering to earlier today: 
<https://rosemonteis.webexone.com/r.asp?a=5&id=159164>

 

Tom

mailto:tfurgason@swca.com
mailto:notify@weboffice.com
mailto:beverson@fs.fed.us
mailto:wkeyes@fs.fed.us
mailto:sldavis@fs.fed.us
mailto:ljones02@fs.fed.us
mailto:mroth@fs.fed.us
mailto:mreichard@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
https://rosemonteis.webexone.com/r.asp?a=5&id=159164


From: Beverley A Everson
To: Salek Shafiqullah; Reta Laford
Subject: MODFLOW software
Date: 02/26/2009 08:53 AM

Hi Salek,

A few weeks ago we talked about Roger Congdon's request for MODFLOW software
that would allow him to compare Rosemont Copper Company's groundwater
analyses to his own analysis using the software.  You suggested that he coordinate
with SWCA's subcontractors, who would presumably have their own software, and
review Rosemont's data with them.  I discussed this strategy with the R.O., and they
suggested that we may want to have our own copy of the software so that we can
demonstrate (defend) how groundwater analyses were done once the project is
implemented.

What are your thoughts on this?  Would we need to have the software (and any
successive versions of it) to be able to defend the analyses, or could we use other
means to demonstrate how the analysis was done?

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES


From: Terry Chute
To: Salek Shafiqullah
Subject: Monitoring question
Date: 11/16/2010 07:17 PM

Salek,
 
Chapter 2 of the DEIS contains the following statement:
 
COMPLIANCE POINT DAM
A compliance point dam would be located in Barrel Canyon to provide the final stormwater
discharge sampling location for the project. It would be the final sediment pond and would
be a porous, rock-fill check dam located in Barrel Canyon Wash, downstream of its
confluence with McCleary Canyon Wash. The dam would be approximately 6 feet tall, with
a storage capacity of approximately 2 acre-feet. It would be constructed in Year 0 using
inert waste 35 rock as an Arizona Department of Water Resources non-jurisdictional,
unlined embankment. The compliance point dam would serve as the final compliance point
where stormwater can be monitored.
 
Can you tell me what we want to monitor at this point – surface water quantity, quality, or
both?  What is the monitoring objective, desired result, and method of the monitoring?
 
Any thoughts you can provide will be helpful in adding to the draft monitoring plan. 
Thanks...Terry

mailto:tjchute@msn.com
mailto:sshafiqullah@fs.fed.us


From: Dale Ortman PE
To: 'Salek Shafiqullah'
Cc: 'Jonathan Rigg'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Montgomery Response to MWH Review of Mine Water Pumping Model
Date: 05/10/2010 09:15 AM
Attachments: MWH_Response_final_2.pdf

Salek,
 
Please review the response provided by Montgomery regarding the initial MWH review of the
mine water supply pumping model report and let me know if it is acceptable or if you want to have
the response reviewed by MWH.
 
Regards,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:daleortmanpe@live.com
mailto:sshafiqullah@fs.fed.us
mailto:jrigg@swca.com
mailto:tfurgason@swca.com
mailto:mreichard@swca.com
mailto:daleortmanpe@live.com



 


 
 


 
 


February 9, 2010 
 
 


Kathy Arnold 
ROSEMONT COPPER COMPANY 
3031 West Ina Road 
Tucson, AZ  85741 
 
 
SUBJECT: RESPONSE TO MWH OCTOBER 23, 2009 REVIEW OF 


GROUNDWATER MODELING CONDUCTED FOR ROSEMONT 
COPPER COMPANY’S PROPOSED MINE SUPPLY PUMPING 


 
Kathy: 


 
We have prepared the following responses to comments submitted by MWH resulting 


from their review of the following two documents prepared by Montgomery & Associates 
(M&A) in support of Rosemont Copper Company’s (RCC) Environmental Impact Study 
(EIS): 


 
• Second Update to ADWR Model in Sahuarita/Green Valley Area; April 27, 


2009. 
• Groundwater Flow Modeling Conducted for Simulation of Rosemont 


Copper’s Proposed Mine Supply Pumping, Sahuarita, Arizona; April 30, 
2009.   


 
 Each of the MWH comments is given below in italics, and is followed by our 
response.  Some MWH comments were not specifically addressed if their subject matter was 
addressed in our responses to other MWH comments. 
 
 
RESPONSES TO “(1) Major Review Findings” 
  
MWH Comment:  The methodology for model predictions also follows good practice, with 
the exception that future pumping may be over-allocated (which would result in over-
prediction of groundwater level elevations) and some future source/sink terms may not be 
included (which would result in over-prediction in some locations and under-prediction in 
others). 
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M&A Response No. 1:  The RCC mine supply groundwater modeling study 
assumed future residential groundwater pumping in the area would increase at a rate 
determined from committed and existing groundwater withdrawals, as provided by 
Arizona Department of Water Resources (ADWR).  Due to the recent economic 
downturn and the resulting substantial decrease in the area’s residential growth, we 
agree that this approach will likely project more background groundwater level 
decline due to residential pumping than may actually occur.  However, for purposes 
of the EIS study we did not speculate on how a reduced future residential pumping 
demand might occur.  The future residential pumping simulated in the model is based 
on ADWR data and may result in conservatively larger background groundwater 
level declines (from residential pumping).  The conservatively larger projection of 
background groundwater level declines will have limited effect on the projected 
groundwater level decline due to proposed RCC pumping. 
 
All future sinks and sources updated in the model by M&A are determined from 
existing permits or pending permits (supplied by ADWR), or are estimated based on 
past documented quantities of historic pumping or recharge.  We did not add new 
future sinks or sources to the model which were not at the permit submittal stage and 
where quantities and/or schedules were not well defined. 
 
Finally, the use of the term “over-prediction of groundwater level elevations” is 
confusing, since the term over-prediction implies neither groundwater levels being 
too high or too low; the concept is better described as:  over-prediction of 
groundwater level declines. 
 
 


RESPONSES TO “(1) Major Review Findings – Updates to Historical Model” 
 


MWH Comment:  The major concern with the model updates is that no standard iterative 
recalibration of the aquifer parameters is performed. 
 


M&A Response No. 2:  Accounting for the facts that most of the available 
observed groundwater level data are obtained during winter when agricultural 
pumping is not occurring, and simulated groundwater levels reflect annual average 
agricultural pumping simulated in the model, the updates to historical stresses in the 
study area resulted in a reasonable match of simulated groundwater levels and trends 
to observed data.  The model is acceptably calibrated for purposes of simulating 
groundwater level decline due to proposed Rosemont pumping, although we agree it 
may over-predict future background groundwater level declines for reasons stated 
above.  We believe further calibration is not required for this study. 
 


MWH Comment:  It is possible that much of the error between measured and simulated 
groundwater levels, which can be several tens of feet and shows spatial bias in some areas, 
is partly a reflection of the model parameters being out of calibration. 
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M&A Response No. 3:  We believe the model is reasonably calibrated and the 
differences between simulated and observed groundwater levels are acceptable. 
 


MWH Comment:  Another concern with the model updates is that no consideration is 
given for the Santa Cruz fault, which runs between the RCC wells and many of the other 
wells in the study area.  Mason and Bota (2006) suspect the fault as a source of some of the 
large residuals (error between measured and simulated groundwater levels) in the ADWR 
model.  M&A (2009b) documents the fault in the text and figures, but does not modify the 
model to account for the fault.  The rationale for not explicitly accounting for the fault is not 
discussed in M&A (2009a, 2009b). 
 


M&A Response No. 4:  The regional Santa Cruz fault is not considered to be a 
hydraulic barrier or conduit.  In the area north from the proposed RCC wellfield, 
Anderson (1987) (shown on Figure 6 of the EIS report) indicates vertical 
displacement along the fault resulted in a thicker deposition of the upper Tinaja beds 
on the east side of the fault relative to the west side of the fault.  Knowledge of the 
Santa Cruz fault, including hydraulic conductivity data for the aquifer on both sides 
of the fault, has been previously incorporated into the ADWR model by U.S. 
Geological Survey and ADWR. 
 
Mason and Bota do not indicate they suspect the Santa Cruz fault is the cause of large 
residuals in T.15S.,R.13 and 14.E., they simply point out that “residuals are in an area 
of suspected perched groundwater and near the Santa Cruz fault”.  The large residuals 
are predominantly indicating simulated groundwater levels are lower than observed.  
It has been M&A’s experience simulating groundwater levels at the T.15S.,R.13 and 
14E. location (for other groundwater investigations) that perched groundwater is a 
significant cause of simulated groundwater levels being lower than observed.  
Further, the area Mason and Bota describe as having high residuals is located 
approximately 12 miles north from the proposed RCC wellfield.  The RCC wellfield 
is located in T.17S.,R.14E., where the residuals shown in Mason and Bota’s 2006 
report are relative good  (see page 72 and Figure 27 of the Mason and Bota report).  
 
 


RESPONSES TO “(1) Major Review Findings – Updates to Predictive Model” 
 
MWH Comment:  Other potential future groundwater sinks/sources not included in the 
model that may impact future groundwater levels within the study area are potential 
mitigation pumping near Freeport-McMoRan Sierrita Mine and delivery of underground 
storage of Central Arizona Project (CAP) water to the Sahuarita/Green Valley area. 
 


M&A Response No. 5:  At the time of model construction the mitigation plan was 
still being developed and was not finalized or approved by Arizona Department of 
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Environmental Quality.  Sufficient information did not exist to justify including the 
potential mitigation pumping in the model. 
 
A CAP recharge site in the Green Valley area is under consideration, but has not been 
approved by regulatory agencies nor has a location for the site been selected; 
therefore, this potential recharge source was not included in the model.  Potential 
CAP recharge in this area may mitigate drawdown impacts from the proposed RCC 
pumping.  
 


MWH Comment:  An assumption of the predictive model, which may be incorrect, is that 
boundary conditions are static.  This assumption is refuted by the continual groundwater 
level declines throughout the study area.  The correctness of the assumption is only a minor 
concern as the boundary heads likely have relatively little influence on the groundwater 
levels within the study area. 
 


M&A Response No. 6:  As concluded by MWH, the southern constant head 
boundary located 14.5 miles south from the RCC wellfield and the much more distant 
model boundaries in Marana and Avra Valley are too distant to have impacts on 
projected groundwater level change due to RCC pumping. 
 


 
RESPONSES TO “(1) Major Review Findings – Model Predictions” 
 
MWH Comment:  As documented above, the confidence in the predictions of future 
groundwater levels in the numerical model is weakened by intrinsic model structural 
inaccuracies, calibration inaccuracies, and uncertainty and deficiencies in sinks/sources. 
 


M&A Response No. 7:  We assume MWH’s decription of structural inaccuracies 
is a reference to the Santa Cruz fault since no other structural issues are presented by 
MWH.  Representation of the Santa Cruz fault is addressed in M&A Response 
No. 4. 
 
The model calibration is sufficiently accurate to project groundwater level declines 
due to proposed RCC pumping. 
 
All future sinks and sources updated in the model by M&A are determined from 
existing permits or pending permits (supplied by ADWR), or are estimated based on 
past documented quantities of historic pumping or recharge.  This may result in a 
model which will project conservatively larger background groundwater level 
declines in the RCC wellfield area; however, it should have limited effect on the 
projected groundwater level decline due to proposed RCC pumping.  We did not 
include potential Sierrita mitigation pumping or potential CAP recharge in the Green 
Valley area due to a lack of information regarding these potential sinks/sources.   
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MWH Comment:  Seasonal variations and “calibration” errors are translated to 
predictive uncertainties that ranges from 10 to 100 feet due to seasonal variations and 
approximately a 25-foot under-prediction bias at RC-2. 
  


M&A Response No. 8:  Recent continuous monitoring of groundwater levels at 
wells E-1 and RC-2 has resulted in documentation of seasonal variation of 
groundwater levels (ranging from 10 to 100 feet annually) at the proposed RCC 
wellfield.  The purpose of the continuous monitoring was to remove uncertainty 
about seasonal variations from the model.  Due to the continuous monitoring this 
variation is known and is not translated into predictive uncertainty. 
 
The match between simulated and observed groundwater level trends at well RC-2 is 
acceptable and correction of model projections for the 25-foot difference is consistent 
with standard modeling practice for predictive simulations.  The 25-foot difference is 
not an uncertainty that is “translated” through to the predictive results. 


 
MWH Comment:  M&A (2009b) does not adequately document or quantify predictive 
uncertainties due to parameter uncertainties and due to uncertainties in the future 
groundwater recharge and withdrawal.  These predictive uncertainties could be bounded by 
conducting a sensitivity analysis of model predictions to parameter and future source/sink 
variations.  Sensitivity analyses are often a component of modeling studies. 
  


M&A Response No. 9:  The substantial regional sinks and sources in the vicinity 
of the proposed RCC wellfield are the dominant factor in prediction of future 
groundwater levels.  There is obvious uncertainty in these future stresses; however, 
quantification of uncertainties in rate of residential growth and future water demand 
in the area was not conducted as part of this study.  For purposes of the EIS study, we 
have simulated stresses which may result in conservatively larger background 
groundwater level declines in the proposed RCC wellfield area than may occur. 
 
Although not typically conducted, statistical quantification of predictive model 
uncertainty can be determined through a rigorous aquifer parameter sensitivity 
analysis; however, many of the observation wells had only 1 data point (2005) 
obtained during the last 10 years and much of the data was affected by the substantial 
seasonal variation in groundwater levels.  A rigorous aquifer parameter sensitivity 
analysis for purposes of statistically determining predictive uncertainty would have 
required substantial assumptions that would have rendered the statistical 
determinations more qualitative than quantitative.  Further, as described above, 
predictive uncertainty determined from aquifer parameter sensitivity would be 
substantially less than uncertainty associated with future stresses.  Ultimately we 
relied on the satisfactory match of simulated to observed groundwater level trends to 
determine confidence in the model’s ability to predict future groundwater level 
change. 
 







 
 


6


Finally, a sensitivity analysis where specific aquifer parameters are incrementally 
varied to determine sensitivity of the calibration to changes to those parameters was 
not conducted.  This sensitivity analysis is used to determine aquifer parameters that 
the calibration is most sensitive to, which are the parameters requiring relatively more 
certainty in the accuracy of their simulated value in order to minimize predictive 
error.  Aquifer parameters for the upper Santa Cruz basin hydrogeologic units 
encountered at the proposed RCC wellfield location have been extensively 
investigated and substantial aquifer parameter data have been collected for these 
units, including in the vicinity of the RCC wellfield; therefore, a sensitivity analysis 
was not considered to be beneficial.  Note that aquifer parameters and layer 
thicknesses in the vicinity of the E-1 and RC-2 pumping tests were changed in the 
model to reflect results of test data; these modified parameters were not substantially 
different than original values in the model and the changes to simulated groundwater 
levels as a result of the modifications were minimal. 
 


MWH Comment:  The confidence in the predicted groundwater levels will further decrease 
away from the RCC property as the grid coarsens and aquifer parameters and source/sinks 
become less defined. 
  


M&A Response No. 10:  For purposes of determining groundwater level declines 
due to proposed RCC pumping, the confidence/accuracy of projected declines distant 
from the RCC property decrease negligibly due to the model grid becoming coarser.  
The grid is refined in the immediate area of pumping due to the substantial 
groundwater level gradients in the immediate vicinity of the pumping wells.  As these 
gradients decrease with distance from the pumping wells, grid cells can increase in 
size without decreasing confidence in the projected declines due to RCC pumping. 
 


MWH Comment:  MWH evaluated the estimates of the drawdown levels due to RCC 
pumping reported in the M&A (2009b, Figures 35, 36) using a simple (Dupruit) solution to 
estimate steady-state drawdown.  Although this solution cannot capture the complexity and 
transience of the model, it does provide a rough check on drawdown predictions.  According 
to this check, the estimates of groundwater level drawdown due to RCC pumping reported in 
M&A (2009b) are reasonable. 
  


M&A Response No. 11:  As MWH has determined using their Dupuit analysis, the 
projected groundwater level declines due to proposed RCC pumping are reasonable.  
The model superimposes these simulated drawdowns on model projected background 
groundwater level declines.  These projected background declines are likely 
conservatively larger than may occur (discussed previously); therefore, final projected 
groundwater level elevations at the end of the 20-year RCC pumping period may be 
conservatively lower than may occur. 
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RESPONSES TO “(3) Summary of Concerns” 
 
MWH Concern & Comment 1:  (Concern) Aquifer parameters not calibrated to 
historical model. – (Comment) The potential impact of this concern is unknown because an 
analysis of the sensitivity of model prediction to aquifer parameter values is not performed. 
  


M&A Response No. 12:  The model is reasonably calibrated to the historical data; 
we do not share MWH’s concern on this issue.  As stated in M&A Response 
No. 9, statistical quantification of predictive uncertainty through a rigorous 
sensitivity analysis of aquifer parameters was determined to not be feasible due to the 
substantial seasonal variation in groundwater levels and paucity of observed 
groundwater levels from the last 10 years.  The uncertainty analysis would have 
required substantial assumptions that would have rendered the statistical 
determinations more qualitative than quantitative. 
 


MWH Concern & Comment 2:  (Concern) Santa Cruz fault is not explicitly included in 
model. – (Comment) The Santa Cruz fault could have an important impact on the predicted 
influence of RCC pumping because the fault runs between the RCC property and many of the 
municipal, mining, and agricultural water suppliers.  M&A (2009a, 2009b) may have a good 
reason for not including the fault, but the rationale is not discussed. 
  


M&A Response No. 13:  As described in M&A Response No. 4, knowledge of 
the Santa Cruz fault and representative characteristics of hydraulic properties on 
either side of the fault have been incorporated into the model by U.S. Geological 
Survey and ADWR.  Further, in the area of the proposed RCC pumping the model 
reasonably matches observed groundwater level response to stresses located on both 
sides of the fault.  


 
MWH Concern & Comment 3:  (Concern) The assumption that future pumping will 
achieve its full build-out demand as described in assured water supply documents will likely 
over-predict pumping and groundwater level declines – (Comment) This assumption likely 
results in under-prediction of groundwater levels, particularly to the west and north of RCC 
property.  An analysis of the sensitivity of model predictions to this assumption would aid in 
bounding the uncertainty in model predictions. 
  


M&A Response No. 14:  As stated in M&A Responses Nos. 1 and 9, we 
agree that the projected groundwater level decline may result in lower projected 
groundwater levels than may actually occur.  The conservatively larger background 
groundwater level decline has limited effect on the model’s ability to project 
groundwater level decline due to proposed RCC pumping.  We did not conduct a 
quantification of uncertainty for rate of residential growth and future water demand in 
the area; therefore, we did not attempt to estimate the uncertainties in model 
projections based uncertainties of future growth and water demand. 
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MWH Concern & Comment 4:  (Concern) Potential future mitigation pumping by 
Sierrita Mine is not included. – (Comment) Sierrita Mine mitigation pumping could 
further decrease groundwater levels southwest of the RCC property.  North of the 
RCC property, the impacts will likely be minor. 


  
M&A Response No. 15:  As stated in M&A Response No. 5, at the time of 
model construction the mitigation plan was still being developed and was not 
finalized or approved by Arizona Department of Environmental Quality.  Sufficient 
information did not exist to justify including the potential mitigation pumping in the 
model. 


 
MWH Concern & Comment 5:  (Concern) Potential future aquifer recharge from 
proposed CAP delivery is not included. – (Comment) Recharge by CAP water could 
significantly increase future groundwater levels in the vicinity of RCC property. 
  


M&A Response No. 16:  As stated in M&A Response No. 5, a CAP recharge 
site in the Green Valley area is under consideration, but has not been approved by 
regulatory agencies nor has a location for the site been selected; therefore, this 
potential recharge source was not included in the model.  Potential CAP recharge in 
this area may mitigate drawdown impacts from the proposed RCC pumping. 
  


MWH Concern & Comment 6:  (Concern) No sensitivity analysis performed. – 
(Comment) The level of confidence in the model predictions cannot be fully evaluated 
without an analysis of the sensitivity of the model predictions to the assumptions future 
pumping and specified aquifer parameters. 
  


M&A Response No. 17:  As stated in M&A Response Nos. 9 and 12, the 
substantial regional sinks and sources in the vicinity of the proposed RCC wellfield 
are the dominant factor in prediction of future groundwater levels.  There is obvious 
uncertainty in these future stresses simulated in the model; however, we do not 
attempt to estimate the uncertainties as we have no basis for quantifying uncertainty 
in rate of residential growth and future water demand in the area.  For purposes of the 
EIS study we have simulated stresses which will likely result in conservatively larger 
background groundwater level declines in the proposed RCC wellfield area than now 
expected based on current residential growth.  A rigorous aquifer parameter 
sensitivity analysis for purposes of statistically determining predictive uncertainty 
would have required substantial assumptions that would have rendered the statistical 
determinations more qualitative than quantitative.  Further, as described above, 
predictive uncertainty determined from aquifer parameter sensitivity would be 
substantially less than uncertainty associated with future stresses. 
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M&A SUMMARY 
 
The RCC mine supply EIS modeling was conducted using the latest available version 


of the ADWR Tucson Active Management Area (TAMA) model.  Use of this model is 
typically required for groundwater withdrawal applications to ADWR under the assured 
water supply program.  Hydrogeology of the TAMA, including aquifer parameters and 
hydrogeologic units, has been substantially investigated, including in the area of the proposed 
RCC wellfield.  These data have been incorporated into the model over the almost 40 years 
of its development by the U. S. Geological Survey and ADWR.  A sensitivity analysis to 
evaluate aquifer parameters was not considered to be beneficial for purposes of this study. 


   
In the area of the proposed RCC wellfield the region’s historic groundwater stresses 


are the dominant factors influencing how well the model is able to simulate observed 
groundwater levels and trends, and future groundwater stresses are the dominant factor 
influencing groundwater level projections.  Work for the EIS modeling included a rigorous 
effort to update all substantial historic and future groundwater stresses in the region.  The 
updated model reasonably matched observed groundwater levels and trends in the area of 
proposed RCC wellfield.  The future background groundwater level projections are 
considered conservative because they may be lower than actual due to simulated residential 
pumping volumes that may be higher than actual. 


 
Ultimately this model is best suited for projecting groundwater level decline due to 


the proposed RCC pumping.  MWH confirms this conclusion with their analytical model.  In 
the EIS model this projected decline is superimposed on the projected background 
groundwater level declines for the area.  Less future residential pumping would reduce 
background groundwater level declines but the projected groundwater level decline due to 
proposed RCC pumping would be approximately the same. 


 
If you have questions or require further discussion, please contact us. 


 
    Sincerely, 


    ERROL L. MONTGOMERY & ASSOCIATES, INC. 


         
    Hale W. Barter 


    
    Marla E. Odom 
 
SENT VIA EMAIL 


1232/0905/MWH_Response_Final.doc/09Feb2010 
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I'll be available by cell (444.4605) tomorrow, but after that, will be difficult to reach. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
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Subject: Myers review of east side groundwater model
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Hello Teresa Ann and Kathy,
Please find attached a review document for the Rosemont 'project record' forwarded
by a cooperating agency Pima County.  I called Julia and she said that this email is
the official transmittal.  Lets discuss at your leisure.  Thanks.

Background:  Rosemont hired Montgomery and Associates to complete a ground
water model for the proposed open pit and surrounding area.  This was competed in
2009.  Pima County hired Tom Myers to review the Montgomery report text and
review the model input/output files.      

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 02/10/2010 04:48 PM -----

"Julia Fonseca"
<Julia.Fonseca@rfcd.pima.gov> 

02/08/2010 10:59 AM

To "Sal Shafiqullah" <sshafiqullah@fs.fed.us>

cc

Subject

Hi, Salek, 

Here is our consultant's comments on the Montgomery and Associates
groundwater model for the Cienega basin.  I hope you and your colleagues
at the Forest Service will find this helpful.  Would you give me a call
when you receive this?

Julia Fonseca, Environmental Planning Manager
Pima County Office of Conservation Science and Environmental Policy

NEW ADDRESS:
201 N. Stone Ave.  6th floor
Tucson, AZ 85701
(520) 740-6460
FAX (520) 243-1610
Julia.Fonseca@pima.gov

http://www.pima.gov/cmo/sdcp/
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1. INTRODUCTION 
 
The mining company, Rosemont Copper, has recently submitted two studies, completed 
by Errol L. Montgomery and Associate (M&A), to support its environmental analysis for 
its proposed mine.  This review is of the following documents: 
 


o Montgomery and Associates, 2009.  Groundwater Flow Modeling Conducted for 
Simulation of Proposed Rosemont Pit Dewatering and Post-closure, Rosemont 
Project, Pima County, Arizona.  Prepared for Rosemont Copper by Errol L. 
Montgomery & Associates., October 29, 2009. (groundwater model report 
(GMR)) 


 
o Montgomery and Associates, 2009, Results of Phase 2 Hydrogeologic 


Investigations and Monitoring Program, Rosemont Project, Pima County, 
Arizona, Volumes I and II: prepared for Rosemont Copper by Errol L. 
Montgomery & Associates, Inc., February 26, 2009. (hydrogeologic analysis 
report (HAR)) 


 
An additional supporting document was also reviewed because it provided substantial 
information used for the GMR. 
 


o Montgomery and Associates, 2009. Analysis of Long-term, Multi-well Aquifer 
Test Turing the Period November 2008 Through January 2009, Rosemont Project, 
Pima County, Arizona: Report prepared for Rosemont Copper by Errol L. 
Montgomery & Associates, Inc., May 21, 2009. (pump test report) 


 
The MODFLOW-SURFACT computer input files and Groundwater Vistas (GWVistas) 
files were also made available for review.  There were three file sets available, including 
SteadyState, Trans_DRN, and Trans_LAK.  The first is the final steady state model run, 
the second is the transient simulation during pit development, and the third is a 
simulation of pit lake development.  Output files were not included, except that the file 
SteadyState.hds, provided as initial conditions for the Trans_DRN model runs, was the 
result of the steady state simulation.  The files were used to examine details of the 
modeling not described within the reports.  As described within the review, the files were 
converted to MODFLOW and simulations run to develop the water balances discussed 
herein. 
 
2. SUMMARY AND RECOMMENDATIONS 
 
2.1 Summary 
 
The general conceptual flow model proposed by M&A for the Rosemont groundwater 
model is accurate with a few exceptions.  The hydrogeologic units are properly 
determined, but the parameter zoning has errors or areas that require better justification.  
Conductivity along Davidson Canyon was too high.  Formations in the lower portion of 
and just below the proposed pit had high conductivity but the formation just outside of 
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the pit zone had very low conductivity.  This caused unusual flow paths near the pit, 
minimized the dewatering rates, and decreased the rate and extent that dewatering 
impacts spread away from the pit.  Potential fault or fracture controlled flow pathways 
between the pit area and Davidson Canyon were not included. 
 
Recharge was estimated with an inappropriate method using improper input, but the 
overall estimate was close to previous estimates.  Recharge distribution around the 
project did not consider geology, topography, or potential recharge from washes.  Overall 
discharge estimates, including ET were accurate. 
 
The modeler used the MODFLOW-SURFACT code, which was apparently adequate but 
shown in this review to be unnecessary.  The model boundaries were not set on no-flow 
barriers such as groundwater divides or flow lines and were too far from the project area.  
Too much area that would not be affected by the mine was simulated.  Too many layers 
were used, especially at depth.  The conductivity of the four lower layers was so low that 
there was almost no flow among the layers. 
 
Head-controlled flux boundaries surrounded the entire domain, so there was little control 
on the location of flow entering and leaving the domain.  No flux boundaries were used 
as targets for the calibration.  Groundwater/surface water interactions were simulated 
using wells, an unusual method which forces water to or from the aquifer at a point 
without regard to the water level or whether it is high enough for ET and without regard 
for mounding.  Doing this does not assist in the calibration of the conductivity zones near 
the streams. 
 
The calibration showed some bias toward underpredicting head levels near the pit and in 
Davidson Canyon.  Residuals were also much larger and positive at high and negative at 
low water levels.  The model parameterization was not unique because it was not 
constrained for flux from the model domain.  The targets for calibration should include 
flux targets from the two primary interbasin discharge points – Davidson Canyon and the 
Cienega Creek Narrows. 
 
Simulation of mine dewatering was accurate with the DRAIN cell method, but the low 
conductivity zones near the pit in the layers 5 through 7 limited the rate.  The simulation 
of the pit lake had errors but it is uncertain whether those errors would decrease the 
predicted size of the pit lake.  The pit lake is the biggest difference between this model 
and that proposed by Myers (2008); Myers assumed a pit lake would not form because of 
evaporation, but he had also assumed a much larger pit bottom.  The pit lake simulation 
herein did not account for evaporation from either the side walls below seeps or from 
shallow groundwater.  
 
The biggest impacts caused by the mine would be in the pit lake formation phase because 
drawdown will expand for a period as the pit lake forms.  The full extent of drawdown 
depends significantly on the ultimate depth of the pit lake.  A larger lake will cause less 
downstream drawdown.  The ultimate pit lake size is probably between that predicted 
here and the no pit lake scenario assumed by Myers (2008) because the bottom pit area 
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will be larger than assumed in this model and because there are several sources of 
evaporation which will decrease the inflow to the pit lake. 
 
The model was run for just 100 years, and did not approach equilibrium. The model as 
presented also does not fully consider the long-term impacts of the mining activities 
because it was not run to equilibrium. 
 
There were errors in the interpretation of the long-term pump test.  One is that 
overlapping drawdown cones caused by pumping five wells at a time would have 
confounded the analytic results.  The second is that the aquifer thicknesses were 
calculated incorrectly which would result in an improper conversion of transmissivity to 
conductivity. 
 
2.2 Recommendations 
 
The model boundaries should coincide with topographic and groundwater divides or with 
low conductivity bedrock and flux boundaries should coincide with points where breaks 
in the bedrock control the location of most interbasin flow.  These boundaries allow for a 
specified flux boundary, no flow, and head-controlled flux boundaries at which the flux 
can be targeted which allows better control over the fluxes in and out of the model. 
 
New recharge estimates should be completed using a water balance estimate on the site.  
Recharge should be distributed according to the site geology and topography.  Simulation 
of dewatering and lake infill should consider the changes in recharge that would occur 
due to areas below the pit being covered in tails and leach pads.  Groundwater/surface 
water interactions should be simulated with evapotranspiration boundaries and DRAIN 
cells using the drain return routine, which allows the water lost from the domain at one 
point to be returned at another.  In this case, the water discharging to Cienega Creek 
above the Narrows could return to the domain below the Narrow as secondary recharge. 
 
Spring data, including chemistry and isotopes, should be analyzed to determine their 
source and risk to dewatering.  They are too small to directly simulate in the model, but 
all of the springs discharging from bedrock but within the drawdown should be listed as 
being likely to go dry. 
 
The parameter zones forming a high conductivity “donut hole” within the low 
conductivity lower layers in the pit area and through Davidson Canyon and the low 
conductivity rock west of the pit should be re-conceptualized and re-parameterized so 
that simulated water levels better match the observed.  It should include potential flow 
pathways (and barriers) due to faulting between the pit and Davidson Canyon.  This 
would include higher conductivity cells coincident with preferential flow paths and also 
fault boundaries to slow the flow.  Kh/Kv was very limited in the model and should be 
allowed to vary in a recalibration. 
 
Parameterization was completed using the PEST parameter estimation routine.  This 
method is commonly used and acceptable for use in this model if used properly, but there 
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is insufficient description of its use provided in the GMR.  The GMR should better 
describe the methodology including the parameter ranges, correlations used in the 
routine, weights given to observations, and which parameters were allowed to vary at the 
same time.   
 
The modeler should recalibrate the model considering the following factors which were 
not considered in the original calibration: 


o Model uniqueness 
o Water balance controls 
o Weight on the head observations 
o Better description of and use of prior information from pump tests 


 
Simulation with the LAK2 package must be redone with appropriate coding for 
evaporation, precipitation, and runoff.  Specifically, the package should be run with the 
22 in/y rainfall rate on the pit lake surface, 50 in/y evaporation from the pit lake and 
surrounding surface, and a proper runoff factor for rainfall reaching the pit walls.  
Additional evaporation of groundwater inflow on the pit walls and shallow groundwater 
beneath the pit walls must be considered in the pit lake water balance.  The modeler 
should consider whether recharge would occur through the pit walls and whether less 
runoff would be appropriate. 
 
The model should be run to equilibrium to consider the long-term impacts of constructing 
the mine.  The substantial uncertainty around the estimate should be bracketed, not used 
as an excuse to not consider the future. 
 
Parameters from the long-term pump test should not be used in the modeling effort as 
presented in the report.  However, the data from the long-term pump test should be used 
in the existing model with improvements as recommended in this review as a transient 
calibration or in a more detailed model of the pump test area to estimate new transient 
parameters. 
 
After recalibration, re-conceptualization and corrections noted above, the GMR should 
present water-level data for the entire domain that shows the effects of the pit excavation. 
The GMR needs water-level elevation contour maps at the 20-year, 50-year 100-year and 
beyond to show the changes in gradient over time. The 1-foot, 10-foot and 100 foot water 
level decline contour maps are insufficient to conceptualize gradient changes over time.   
  
2.3   Report Layout 
 
The GMR presents the groundwater model developed for the proposed Rosemont open 
pit.  It mixes the development of the data analysis, conceptual model description, and 
numerical model development.  The review occurs in three primary sections.  This first 
concerns the conceptual flow model and aspects of the report that would normally be 
discussed under that topic are included.  These are hydrogeologic setting and water 
balance.  The second section concerns aspects of the numerical model development and 
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calibration.  The third concerns the predictive model runs for mine development and pit 
lake formation. 
 
3. ASPECTS OF THE CONCEPTUAL FLOW MODEL 
 
3.1 Hydrogeological Units 
 
The geological formations are grouped into hydrogeological units for modeling purposes.  
Because similar formations have similar hydrogeologic properties, grouping them is 
appropriate (GMR, section 4.3, p. 12-17).  General rock types usually have different 
properties and can be segregated a priori.  Intrusive rocks are usually treated as 
impermeable unless they are fractured.  Sedimentary rocks vary in permeability based on 
age and rock type; intermediate groups often result in several groups of sedimentary 
rocks.  Basin fill rocks vary due to cementation and depth due to compression.  Dividing 
the basin fill deposits into three units, QTg, QTg1, and QTg2, was appropriate. 
 
3.2 Faults/Fracturing 
 
The groundwater model does not specifically model faults using the HFB (horizontal 
flow barrier) package.  The GMR indicates there is not enough hydrologic data to 
adequately characterize any specific fault with respect to its flow characteristics.  The 
report mentions that in many locations faults and fractures could be the primary flow 
pathways.  Faults could also impede flow and affect the groundwater level in areas.  
Because there is not sufficient hydrologic data concerning the faults and fractures, they 
were not modeled.  This may not have been appropriate.  There are locations where 
faults may help increase the groundwater levels, such as in Davidson Canyon. 
 
3.3 Groundwater Levels and Flow Directions 
 
The groundwater contour map (GMR Figure 22) combines all of the c70 wells and 
piezometers on the site.  It does not consider different well depths as was done by Myers 
(2007).  Because of the different aquifer properties and to consider vertical gradients 
around the site, the groundwater contour map should be redone to consider water levels at 
different depths beneath the ground surface.  The HAR mentions that most wells in the 
pit area show a downward gradient which could be shown in a set of groundwater maps 
at different levels. 
 
M&A noted “data indicate that recent groundwater levels are generally higher than in 
1975. Because precipitation in 1975 was generally much lower than average, 
groundwater recharge was probably also lower than average” (GMR, page 22).  This is a 
good observation and also indicates that recharge varies annually. 
 
3.4 Groundwater Recharge 
 
The Anderson (1995) method should not be used to estimate recharge for the Cienega 
Creek basin.  As noted by Myers (2007, p. 21): 
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The Anderson et al (1992) method for estimating mountain-front recharge is not 
applicable at the Rosemont project area because the project area is within the 
mountain block. Mountain front recharge occurs where channels exit from the 
mountains and empty onto a broader valley and likely an alluvial fan. Even at the 
point where Barrel Canyon discharges into the next downstream valley, the 
equation would not apply because the area is too small and out of the range of 
data used by Anderson et al. Most specifically, Anderson et al’s equation 
estimates mountain front recharge to a valley fill basin, not ephemeral channel 
recharge to a regional bedrock aquifer.  


 
The method is inappropriate for use here for two additional reasons. 
 


o The method is for mountain-front recharge to a larger basin, not to estimate 
distributed recharge in a mountain block which better describes the basin at the 
Rosemont project.  “The regression equation should not be applied to small 
watersheds and should not be used for isolated areas” (Anderson et al, 1992). 


o The regression equation uses a precipitation estimate as input.  It is necessary to 
use precipitation estimates from the same source to stay within assumptions used 
to define the regression equation.  PRISM, the method used by M&A, may have 
higher or lower estimates than the method used by Anderson (1995), but the 
discharge used in the relationship would be the same.  The Nevada State Engineer 
recently rejected uses of the similar Maxey-Eakin recharge estimation method, a 
very similar method used throughout the Great Basin, based on estimating 
basinwide recharge efficiencies based on precipitation zones, that are not based on 
the same precipitation maps used to derive the coefficients1. 


 
Recharge should be estimated by completing a water balance for the local area, similar to 
Myers (2007 and 2009).  Recharge to a basin equals the discharge from that aquifer, in 
steady state, therefore a simple technique to estimate the recharge is to estimate 
groundwater discharge, a flux which is easier to measure (as flow from a spring, seeps to 
a stream, or GWET from a wetland, riparian, or other phreatophyte zone).  M&A did 
appropriately limit the recharge to the upper Cienega basin to the discharge within that 
basin, but should have determined a recharge rate estimate based on the measured 
discharge and applied it to the remaining model domain. 
 
3.5 Groundwater Discharge 
 
The groundwater model report discussed evapotranspiration (ET) but does not distinguish 
between ET and groundwater ET (GWET), the difference being that ET may be satisfied 
with groundwater from all sources including groundwater as represented by GWET.  The 
rates (page 28) are large enough to be ET rates, especially the bare soil rate (2.0 ft/y).  
However, the overall amounts of GWET from the three basins are appropriate, with the 


 
1 NV State Engineer Ruling 5726, In the Matter of Applications … For the Spring Valley Hydrographic 
Basin… 
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values for the upper Cienega basin being similar to those predicted by Myers (2008) after 
considering the breakdown between GWET and discharge. 
 
M&A did not include local groundwater pumping in the model (pages 29 and 30), which 
is appropriate due to the reasons provided. 
 
The discussion of springs as discharge from the groundwater system is very brief.  M&A 
notes that most of the twenty springs they monitored were either dry or just wet spots on 
the ground.  Five springs, Deering, Rosemont, MC-1, Helvetia, and Questa, had 
“sustained baseflow during the study period” (GMR, p. 7).  M&A lists three factors 
which could cause the springs which can be summarized as follows: 
 


o They are perched and flow only in response to recent precipitation. 
o They discharge from deep bedrock. 
o They discharge from bedrock constrictions. 


 
The list is correct, as far as it goes, but there is no assessment as to whether dewatering 
drawdown will affect these springs.   
 
Drawdown can affect a spring if it lowers the water levels or potentiometric surface 
below the ground level or decreases the gradient driving the discharge from the spring.  
Perched springs would likely not be affected by the mine unless they are directly 
excavated.  Drawdown would affect and likely quickly dry those springs which discharge 
from deep bedrock because the potentiometric surface would drop quickly due to the very 
low storage coefficient in a confined bedrock aquifer.  Springs caused by bedrock 
constrictions are phreatic meaning the saturated water table intersects the ground surface 
causing a discharge.  Water levels would drop slower because the storage coefficient is a 
specific yield; the drawdown would mostly likely affect the gradient causing the 
discharge rather than quickly drying the spring. 
 
There is substantial information provided concerning some of the springs, but it is not 
analyzed.  Maps show the geologic formations from which the springs discharge.  M&A 
should consider the formations from which the springs discharge and analyze the 
chemistry provided in HAR Tables 6 through 9 and the isotope data in HAR Tables 12 
and 13 in conjunction with the flow data in Table 11 to provide an improved estimate 
of the source of water discharging from the spring and to assess the threat caused to 
the spring by discharge. 
 
3.6 Conceptual Model Section 
 
M&A presents their conceptual flow model as a short listing of bullet points regarding 
the flow in the project area (GMR, p. 41-42) and the region (GMR, p. 42-43).  These 
bullets are listed and discussed as to whether the data presented in the GMR or HAR 
supports them. 
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3.6.1 Local Rosemont Project Area (GMR, p. 41-42) 
 
“Groundwater flow in the bedrock is chiefly through fractures and faults. For the bedrock 
complex around the proposed pit, the groundwater flow system is assumed to behave as 
an equivalent porous medium, which can be simulated with finite difference codes such 
as MODFLOW-SURFACT. Results of hydraulic testing and observations of groundwater 
level conditions in the Rosemont project area generally support this conclusion.” 


This statement is mostly correct.  As long as there is interconnectivity among the 
fractures, as suggested by the long-term pump test and single well pump tests with 
observation wells, an equivalent porous medium approach to modeling is 
sufficient for large-scale impact prediction.  There may be exceptions, but this 
does not obviate the idea of the porous media assumption.  The pump tests 
however usually showed responses from different directions.  M&A could have 
considered more anisotropy due to the prominent fracture directions. 


 
“Hydraulic conductivity of the bedrock complex in the proposed pit area is larger relative 
to other areas of the bedrock as a result of higher fracture density and/or enhanced 
fracture connectivity.” 


This statement should be supported by an analysis of the fractures in drill-holes in 
the pit and outside of the pit.  Pump test data (HAR, Table 4) does not fully 
support this statement.  Well PC-1 has very high conductivity, values for PC-2 
through PC-8 are variable with PC-3, PC-4, and PC-6 (low level) being low.  
Wells substantially away from the pit also have K values as high as in the pit; 
these include HC-5a, RP-5, and RP-6.  HC-5a is north of the pit and RP-5 is 
south of the pit. 


 
“Hydraulic conductivity of the basin-fill sediments in and adjacent to the bedrock 
complex is low, due to strong cementation and lack of faulting or fracturing, resulting in 
poor hydraulic connection of these deposits to surrounding areas, reduced groundwater 
flow toward the pit, and mitigation of the propagation of drawdown impacts in areas 
south and east of the proposed pit.” 


This is an acceptable statement because the pump tests in RP-4a and HC-2a yield 
low transmissivity values. 


 
“Groundwater recharge in the higher elevations of the Santa Rita Mountains, combined 
with the low-permeability bedrock, sustains the higher groundwater levels observed in 
the proposed pit area; groundwater moves from the higher altitudes in the area of the 
proposed pit to the east and northeast.” 


This is correct but it is possible that M&A overestimated the distributed recharge 
in lieu of considering the geology, specifically the fractures, in their distribution 
around the basin. 


 
“The steep eastward groundwater level gradient in the proposed pit area indicates a 
relatively low-permeability flow system that is typical of bedrock groundwater systems 
and strongly cemented basin-fill sediments.” 
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This is correct as far as it goes.  The low permeability reflects the small fractures 
and poor interconnectedness.  Fractures are only as permeable as their 
connection to other fractures downgradient; once drained, they refill slowly. 


 
“Low permeability of the bedrock flow system will restrict groundwater inflow to the pit 
and mitigate extent of groundwater level drawdown at distance from the pit. 
The granodiorite core of the Santa Rita Mountains, immediately west from the proposed 
pit, is assumed to be competent, with very low or no permeability at depth.” 


The statement about the core of the mountains is correct, but the pump test data 
does not necessarily support the low permeability downgradient of the pit.  As 
noted above in bullet #2, several pump tests suggest there are areas away from 
the pit with higher conductivity.  Both short and long-term pump tests suggest 
higher conductivity at some wells.  However, drawdown at a well west of the 
ridgeline during the long-term pump test is likely due to natural variability rather 
than a connection through the granodiorite core and should not be interpreted as 
resulting from a high conductivity connection along the ridgeline; see discussion 
below concerning pump tests. 


 
“Pumping tests and lithologic data indicate basin-fill deposits (QTg2) in and adjacent to 
the south and east part of the proposed pit area are strongly cemented, unfractured and 
have a low permeability, unlike the basin-fill deposits (QTg and QTg1) in the deeper 
parts of upper Cienega Creek basin; location of the QTg2 will restrict groundwater 
movement to the pit and mitigate the propagation of drawdown impacts in areas south 
and east of the proposed mine.” 


This point relates to the one above about cementation of the fill deposits near the 
bedrock. 


 
“A fault structure and resulting fractured rocks along Davidson Canyon is believed to 
have caused a higher permeability zone relative to the adjacent rock.” 


High conductivity west of the Empire Mountains in Davidson Canyon and further 
upstream probably relates to faulting but most fault/fracture zones are not this 
wide, based on my experience in other portions of the Basin & Range.  From a 
modeling perspective, the cause is not important. 


 
3.6.2 Regional Groundwater Flow System 
 
The Cienega Creek basin fill aquifer is poorly connected to the bedrock groundwater 
system in the vicinity of the Rosemont mine due to the low permeability of the bedrock 
and strongly cemented, unfractured basin-fill sediments that separates it from the 
proposed pit area. 


This statement repeats the comment above under Local Rosemont Project Area.  
It may not be correct to state that there is no connection at depth, unless there is a 
well through the basin fill into the bedrock. 
 
The remaining bullet points are correct and similar to those found by Myers 
(2008). 
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4. GROUNDWATER MODEL DEVELOPMENT 
 
4.1 Model Code 
 
M&A used MODFLOW-SURFACT, rather than the basic MODFLOW, implemented 
through the Groundwater Vistas (GWVistas) graphical unit interface (GUI), which was 
helpful to me as a reviewer because it is the GUI that I also use.  For analysis, I converted 
the steady state and transient mine dewatering files to MODFLOW and reran the 
simulations.  With few changes, the model ran just as presented by M&A.   
 
MODFLOW-SURFACT has advantages for simulating situations where model cells 
become “resaturated”, as in recovery from massive drawdown that dries model layers.  It 
is commonly used in mine dewatering situations, although I have never had difficulties 
using MODFLOW-2000 for these situations.  In fact, when a model has convergence 
issue, it suggests there may be problems with conceptualization. 
 
M&A also used the solver, PEST, to estimate the parameters for the model.  It is 
impossible to assess exactly how they did this because there is little description in the 
report and the model files are just a final product without intermediate steps. 
 
4.2 Model Boundaries 
 
It is typical to define the boundaries of a model based on topography, geology, and 
hydraulic considerations (Anderson and Woessner, 1992).  Except where there is defined 
flow into or from the domain, it is common to establish boundaries to be no-flow; this 
gives the modeler control over where the flow enters and leaves the domain, based on the 
conceptual flow model.  Wherever a low-conductivity formation bounds a high-
conductivity formation, a two orders of magnitude change in conductivity often 
adequately defines a no-flow boundary.  A groundwater divide or flow line may also 
define a no-flow boundary because flow does not cross it unless stresses substantially 
change its location. 
 
Based on these considerations, all discussed in Anderson and Woessner (1992), chapter 
4, the boundaries in this model are inappropriate.  The boundaries in this model, with one 
exception, do not coincide with physical or hydraulic boundaries but rather occur on the 
edge of the square grid.  Because these boundaries are not physical or hydraulic, there is 
potential for flow across all of them.  The model simulated substantial area that it did not 
need to simulate west and northwest of the Santa Rita ridge crest.  By simulating so much 
extra area, the model is not parsimonious (Hill and Tiedamon, 2007).  This means the 
model is more complex than it needs to be.  The first rule of model development, as 
outlined by Hill and Tiedeman (2007), is to start simply and add complexity only as 
necessary and as supported by data.  In this case, there is nothing gained by modeling 
beyond the ridge crest or below the Narrows. 
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The groundwater contours, both observed and modeled, show a divide coincident with 
the topographic divide west of the pit.  The geologic cross-sections show formations that 
are almost vertical – certainly not conducive to cross-divide flow.  After the 32nd model 
period in the transient dewatering simulation, the groundwater divide moved west about 
2000 feet in layer and 2400 feet in layer 7, and the point of zero drawdown is a little 
farther west.  The GHB flows near the pit decreases much less than five percent and 
would be due to a decrease in gradient.  There was no flow “captured” from the west side 
of the divide. 
 
The lateral boundary should have coincided with the mountain front north of the 
Narrows and where Davidson Canyon enters onto the basin. 
The model boundary should also have coincided with the Cienega Creek basin 
boundary in the south and southeast.  Except for defined areas of flow, such as from 
the canyons, these boundaries should have been “no flow”.  
 
M&A bounded most of the domain with GHB boundaries.  Because these boundaries do 
not coincide with areas of measured or estimated flows, there is no data with which to 
calibrate the GHB flows.  Effectively, the GHBs are unconstrained flow boundaries all 
around the model.  This adds to the non-uniqueness of the model (see p. 23-24).   
 
M&A should bound the model with no-flow boundaries where they can be defined and 
with head-controlled flux boundaries, or GHBs in MODFLOW, at points where a flux 
can be identified and estimated, such as the Narrows or Davidson Canyon. 
 
4.3 Model Layers 
 
The bottom of the model domain is a no-flow boundary.  This model has three layers 
beneath the bottom of the pit and the layers all have the same conductivity.  They are 
effectively one large parameter zone.  Very little flow occurred among these layers, as 
determined by considering the water balance of each of the layers.  Conductivity zones 
less that 1% of an adjoining zone usually have almost no flow and can usually be 
considered no flow boundaries (Anderson and Woessner, 1992).  The use of three bottom 
layers of the same conductivity is another means this model is not parsimonious.  The 
three bottom layers should be combined into one layer.  
 
4.4 Parameter values 
 
M&A parameterized conductivity using the PEST calibration routine.  The model worked 
within ranges provided for the various parameter zones which, as discussed above under 
the Conceptual Model, were appropriate.  The GMR does not provide the specified 
ranges but figures of HGUs by altitude (GMR Figures 3-20) and of calibrated K by layer 
(GMR Figure 27-36) allow an assessment.  The K figures separate units by bedrock or 
zones of QTg, so by comparing the figures one can estimate calibrated K by HGU. 
 
Conductivity tends to decrease with depth within a HGU.  Mountain bedrock K tends to 
be a couple orders of magnitude less conductive than the surrounding QTg.  In general, 
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the conductivity values are appropriate and consistent with the pump test values.  Where 
the parameter zones are consistent, they correspond within an order of magnitude with 
values from Myers (2008).  However, a recommendation made below in the Calibration 
section is that the model be recalibrated to consider the water balance and the general 
sensitivity of each parameter zone. 
 
Three important differences between the GMR and Myers (2008) concern concepts on 
which M&A may have erred in their conceptual model.  A third area of disagreement 
may be an area for which Myers (2008) should have varied his parameter zone 
somewhat.  The following subsections discuss these three concepts. 
 
4.4.1 Pit area conductivity values 
 
M&A models the parameter zones in the pit with higher conductivity than in the 
surrounding areas, especially at depth. 
 


Hydraulically, the bedrock complex and cemented basin-fill deposits are 
characterized as having low hydraulic conductivity, where groundwater 
movement is controlled by discontinuous fractures and discrete faults. Results of 
hydraulic testing in the area of the proposed pit indicate there are weak to 
moderate degrees of hydraulic connection in the bedrock complex inside and 
surrounding the proposed pit location, which likely will result in sustained 
groundwater inflows to the pit. However, at distances from the proposed pit area, 
long-term hydraulic testing indicates limited hydraulic connectivity. Hydraulic 
connectivity in the larger bedrock complex and cemented basin-fill deposits 
system tends to be low and as such will limit pit inflows over time and mitigate 
lateral extent of drawdown impacts.  (GMR, p. 10, emphasis added) 


 
This description suggests the pit area has higher conductivity than surrounding bedrock 
areas.  This corresponds to the higher aquifer test conductivity values determined in the 
HAR.  Although some pump tests do not support this conclusion, a larger problem arises 
with the higher conductivity values implemented into the model at depth.  The bedrock in 
model layers 5 through 10 is very low, except in the pit region in layers 5 through 7 
(Figure 1).  As shown, the conductivity values in the top four layers are similar to those 
in the surrounding area with the green being 0.01 – 0.1 ft/d and the yellow being 0.001 – 
0.01 ft/d.  Layers 5 through 7 continue with the values near the pit, but almost within the 
extent of the pit the zones change to red which is less than 0.0001 ft/d.  Low conductivity 
with depth begins in layer 5 (GMR Figure 31) even though geologic cross-sections show 
Willow Canyon and other formations extending that deep.  This low conductivity may 
substantially bias the amount of flow into the pit area from surrounding zones and bias 
the drawdown to a lower extent from the pit. 
 







 
Figure 1:  Snapshot from GMR Figure 37 showing the calibrated conductivity values near the 


proposed pit.  The cross-section is west-east. 
 
I completed a water balance for a cube defined in the model layers and cells near the pit; 
this test showed that most of the groundwater removed during dewatering emanates from 
the upper layers but that it flows vertically downward within the pit walls to be removed 
at lower layers (Figure 2); specifically the maximum amount of water entering the pit is 
from layer 3 and the peak amount removed is from layer 6.  The dewatering rate in layer 
6 is almost twice that entering in layer 3.  Almost all of the dewatering occurs at the 
lower layers.  Because the cube for which the water balance is calculated is very small 
(Figure 2), there is very little aquifer volume to release storage, being limited to the 
volume between the pit and the vertical boundary of the cube.  Water released from 
storage is mostly water transiting from layer 3 to layer 6.  Also of note, the flux through 
the cube prior to dewatering is a small fraction of the flux during dewatering (Figure 2). 
 
This water balance evinces an image of a whirlpool without the swirl – flow enters the 
water balance cube near the surface and then plunges to near the pit bottom.  An increase 
in K at lower layers surrounding the pit would obviously allow more flow to enter the pit 
at lower levels.  This flow would originate both from the lower layers and through 
vertical flow from upper layer layers, which may be more realistic for how the flow near 
the pit would actually occur.  Dewatering from the lower layers was of water entering 
from the upper layers and is due to the modeled parameters being so low.  If the 
conductivity in lower layers was higher, for example, the drawdown which occurs near 
the pit in those layers would have drawn water from further distances in the lower layers 
which would extend the drawdown impacts further than modeled. 
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Figure 2:  Fluxes to the vicinity of the open pit and to the DRAIN cells simulating the dewatering.  
The Pre-Mining and End of Mining fluxes are within the specified layer.  The Drain Flow is the 
amount simulated as being removed from the model within that layer, due to dewatering.  The 
Release from Storage is amount of water within the pit area being released from storage to the 


modeled water balance.  The water balance volume is for a cube defined by all ten layers between 
columns 20 and 51 and rows 83 and 116, inclusive. 


 
4.4.2 High Conductivity along Santa Rita Ridge 
 
Figure 1 also shows the conductivity in the bedrock west of the pit, directly under the 
ridge, is higher than would be expected for a granodiorite core.   The green, higher 
conductivity zones extend from the pit to under the ridge and span the upper four layers.  
Neither the hydraulic data nor geology justifies this higher conductivity.  The fact that a 
well west of the ridge experienced water level changes during the long-term pump test 
can be explained by local recharge variations; even if there is a connection, it likely 
extends only a few hundred feet deep, not through four model layers. 
 
4.4.3 Connections between the Pit Area and Davidson Canyon 
 
M&A may also miss connections between Davidson Canyon and the proposed pit.  At 
least three drainages, Wasp, Barrel, and McCleary Canyon, have saturated alluvium 
(Myers, 2007) that may coincide with faulting which could have its own fracturing.  
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Myers (2008) simulated a single higher conductivity zone between the pit and Davidson 
Canyon but did not directly identify differential conductivity zones which could 
correspond to specific faults.  GMR Figure 3 shows substantial faulting, mostly labeled 
as “Fault Trace with unknown displacement” or “Inferred fault trace”, between the pit 
area and downstream canyons.  Well PC-2 lies along a fault trace along the base of the 
mountain north of the pit that would connect the pit area with McCleary Canyon. 
 


At wells PC-2 and PC-5 in the northeast part of the proposed pit, and at Tetra 
Tech piezometer TTBH-08-08C and Anamax drill hole P-899, located about ½ to 
1 mile northeast of the pit, groundwater levels (hydrostatic head) in the Paleozoic 
rocks are sufficiently elevated to cause the drill holes or wells to flow or seep at 
land surface. The elevated hydraulic head in the deeper Paleozoic rocks is 
believed to result from their fault/fracture zones being locally in hydraulic 
communication with the Paleozoic rocks at higher elevation on the mountain 
slope. (HAR, p. 15) 


 
The trace and connections referred to in this quote could connect the pit to the Davidson 
Canyon area.  M&A does not model this connection. 
 
The model should be reconceptualized in the area of the pit.  The conductivity of the 
bedrock in all directions should be reconsidered.  There should be low conductivity (or 
no flow boundary) west of the pit.  Conductivity is not as low a modeled east and south 
of the pit.  Additionally, it should better include potential flow pathways (and barriers) 
due to faulting.  This would include higher conductivity cells coincident with 
preferential flow paths and fault boundaries to impede the flow.  Conductivity values of 
the pathways are probably just an order of magnitude higher than surrounding 
bedrock and fault impedances have a conductance based on a conductivity of around 
10-4 ft/d, similar to the lower conductivity HGUs. 
 
4.4.4 High Conductivity Zone along Davidson Canyon 
 
The GMR discusses faulting along Davidson Canyon. 
 


A fault zone extending through the Davidson Canyon area is of particular 
significance to the movement of groundwater in the area. The fault zone is 
inferred to occur northeast from the proposed pit, trending north along the Canyon 
(Figure 3). The Davidson Canyon fault zone separates the Santa Rita and Empire 
Mountains (Ferguson and others, 2001). It consists of at least two major faults in 
which the west side is down relative to the east side.  The eastern fault can be 
traced south across the northern and western pediment of the Empire Mountains, 
approximately 1 mile east of Davidson Canyon. The western faults trace is 
concealed by alluvium (Ferguson and others, 2001). Potential hydraulic influence 
of this fault zone is evaluated as part of this investigation.  (GMR, p. 18) 


 
The report also indicates that it causes the conductivity values to be higher.  “A fault 
structure and resulting fractured rocks along Davidson Canyon is believed to have caused 
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a higher permeability zone relative to the adjacent rock” (GMR, p. 42).  The report also 
suggests that faulting causes the groundwater trough in the area. 
 


Approximately 3 to 4 miles northeast from the proposed pit and continuing down 
channel in Davidson Canyon, groundwater levels indicate a trough coincident 
with intersection of the Canyon with groundwater level and with the Davidson 
Canyon fault zone, which is assumed to have a higher permeability than the 
surrounding bedrock (Figure 22).  (GMR, p. 23) 


 
Mountains on both the northwest and southeast likely focus recharge which drains toward 
the lower topographic area along the canyon.  The converging flow paths from the 
recharge probably cause the trough, not the faulting.  M&A may have arbitrarily 
increased the conductivity within Davidson Canyon. 
 


Hydraulic conductivity was initially assigned to Davidson Canyon by 
extrapolating pumping test results from the 30-day test area to the southwest. 
Hydraulic conductivity was then increased in a narrow zone extending in depth 
from layer 1 through layer 4, a thickness of approximately 1,200 feet, to a range 
from 0.5 ft/d to 2 ft/d (Figure 27). This zone coincides roughly with the north-
south trending Davidson Canyon fault zone along the west flanks of the Empire 
Mountains, as described in Section 4.4. Hydraulic conductivities on either side of 
this simulated fault zone range from about 0.002 to 0.02 ft/d.  (GMR, at 50, 
emphasis added) 


 
Setting a higher conductivity appears arbitrary because doing so set the value higher than 
aquifer tests would suggest.  Pump tests at well RP-8, which is completed in the 
Schellenberger Canyon formation, which is not described as fractured (HAR, vol 2), 
yielded Kh equal to about 0.09 ft/d (HAR, Table 4).  
 
The presence of faulting is not in question, but the effect it has on conductivity through 
the canyon is.  Myers (2008) simulated a higher conductivity zone through this canyon, 
but the conductivity was around 0.3 ft/d, not as high as 2 ft/d as found in this model.  
M&A’s model has many positive residuals in the canyon area, especially in the southern 
end.  It is possible that lower conductivity values in the canyon would raise the simulated 
water levels to closer to the surface which would match the observed values better. 
 
Conductivity along Davidson Canyon may be too high.  This could bias the model 
results by providing a conduit for flow to the northeast away from the dewatering. 
 
4.5 Vertical Anisotropy 
 
Vertical anisotropy is the ratio of horizontal to vertical conductivity, or Kh/Kv.  It is 
caused by bedding planes and laminae within a sequence of sediment layers and by 
fractures (Anderson and Woessner, 1992).  Sandstone usually has higher conductivity in 
one direction because small particles deposit with their longer dimension in the horizontal 
direction.  Once lithified, the sandstone would have a significant vertical anisotropy.  
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Most of the bedrock layers, especially the Willow Canyon formation, are well lithified 
(HAR, appendix 3) with significant percentages of clay and silt.  These often settle 
horizontally causing high K in one direction than the other.  The rock in this area very 
likely has high K in one direction than in the other. 
 
This model simulated bedrock and basin fill Kh/Kv equal to 1.0 and 10.0, respectively.  
“Simulated vertical hydraulic conductivity in the model is specified as equal to horizontal 
in bedrock and 1/10th of horizontal in basin-fill sediments” (GMR, p. 51).  In contrast, 
Myers (2008) started the calibration with Kh/Kv ranging from 2 to 10 for bedrock and 10 
for basin fill.  Myers allowed Kh and Kv to vary independently during the calibration 
using the routine within MODFLOW-2000; Kh/Kv ranged from as much as 100 for some 
bedrock formations to slightly less than 1.0 near the pit reflecting the almost vertical dip 
in the formations. 
 
Failing to accurately model Kh/Kv could cause the model to underestimate drawdown 
because higher vertical conductivity allows groundwater to flow among layers faster than 
might be realistic. 
 
Recalibration of the model should allow Kh/Kv to vary to higher than 1.0. 
 
4.6 Groundwater Recharge 
 
This review discussed above that the Anderson method is not appropriate to the Cienega 
Creek basin, but its estimate was that 10,100 af/y was the recharge to the model domain.  
M&A then divided the total among three basins; Upper Cienega, Lower Cienega, and 
Tucson basins received 5132, 2179, and 1928 af/y, respectively (GMR, p. 52) for a total 
9779 af/y.  Recharge by basin does not add exactly to the total presumably because not 
all of it was applied as specified flux but some, 2763 af/y, was allowed to enter the 
Cienega basins through the GHBs. 
 
M&A distributed half of the 10,100 af/y estimate over the entire domain based on 
PRISM-estimated precipitation distributions.  This is not correct because it does not 
consider geology; the same amount of water would enter an impermeable intrusive rock 
as would enter highly fractured carbonate rock.   
 
M&A applied to the rock near the top of the Santa Rita Mountains a rate of 0.43 in/y and 
near the pit 0.33 in/y.  These rates are low compared to Myers (2008) who found that 
about 1.65 in/y would recharge a zone near the top of the mountain including the pit but 
equal to zero on the flanks of the range.  Myers (2007) concluded that recharge in the 
mountains would occur through fractures and that washes filled with alluvium may serve 
as pathways for infiltration to reach the bedrock aquifer.  Myers’ assumption was that, 
rather than distributed over the soils on the steep ridges east of the pit, most recharge 
would be of water that runs off to the drainages.  Total recharge equaled about 650 af/y 
for the near-project watershed; using the digitizing tool within GWVistas, the recharge in 
a proximate watershed in the M&A model is about 510 af/y.  It is difficult to be certain 
the recharge estimates are for the same area, but Myers’ (2008) estimate appears higher 
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than that in the GMR.  Myers (2007) based his estimate on discharge at the site, by 
determining rates based on the discharge from the upper Cienega basin, and M&A based 
their method on an arbitrary division (50% of the total) of an estimate using an incorrect 
method.  M&A may have underestimated recharge at least for the near-project watershed 
by about 20%.  This would have two impacts. 
 


o The model calibration could have resulted in lower conductivity values because 
less water was simulated as flowing through the system. 


o Dewatering rates would be too low in the M&A model because of their being less 
flow through the system.  Drawdown effectively captures all of the groundwater 
flow through the near-project watershed (Myers 2007, 2008), so it would equal 
the total recharge. 


 
Some of the recharge was applied to the model domain as GHB flow because the model 
domain did not coincide with the basin boundary.  Recharge upgradient of the model 
boundary would flow into the model through these boundaries.  In the upper Cienega 
basin the inflow through the GHB is considered basin recharge; in the lower Cienega 
basin, the GHB inflow is considered mountain front recharge.  In the upper Cienega 
basin, there is a substantial additional amount that recharges at the mountain front; the 
maximum amount is near the location that Gardner Canyon emerges from the mountains.  
The mountain front recharge assumptions are reasonable, but they affect the flow around 
the proposed pit almost not at all because there is no mountain front recharge simulated 
in the Lower Cienega basin, which includes Barrel Canyon. 
 
The recharge would change due to the mining plans, but the model does not account for 
this.  The leach pads would intercept recharge, the tailings impoundments would impede 
recharge for a period of time, and recharge would continue through the pit area.  During 
pit development and dewatering, the model continues to have recharge occur within the 
area of the pit, which is appropriate.  During pit refill, M&A does not simulate any 
recharge but rather assumes a proportion of rainfall runs into the filling pit, which is also 
appropriate.  One problem with the recharge simulation is the leach pads should intercept 
recharge because they would have liners to capture the copper leaching from the pad.  
The liners will be there in perpetuity and the facilities would be closed to minimize 
infiltration.  The tailings impoundments will use a dry paste technique; therefore there 
would be little process water to seep into the groundwater from the area of the tailings.  
Recharge may occur through the tails in the long term, but may be interrupted during the 
period the tailings are being developed and afterward until seepage reaches the ground 
surface.  
 
The groundwater model only considered recharge within the pit during pit development 
correctly; it was incorrect to allow recharge to continue at its steady state rate in the 
area of the leach pads and tailings impoundments.  During pit development, M&A 
should simulate decreasing recharge in the leach pad and tailings areas.  During pit 
lake development, M&A should simulate zero recharge in the heaps and transient 
recharge equal to that expected from a growing tailings impoundment.  A simulation of 
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seepage through the tailings impoundment should be used to predict the long-term 
diminution and reestablishment of the recharge under the tails. 
 
4.7 Simulation of Groundwater – Surface Water Interactions 
 
Rather than simulating groundwater/surface water interactions, M&A imposed 
infiltration and ET discharge along two perennial reaches of Cienega Creek using 
injection and pumping wells (GMR, p. 54-55). 
 


For each simulated reach, extraction wells are used to simulate groundwater 
discharge to the stream reach (gaining streamflow) and injection wells are used to 
simulate groundwater recharge from the stream reach to the underlying aquifer 
(losing streamflow); actual streamflow is not simulated. The gaining portions of a 
reach are assumed to be at the upstream end of the selected reach and losing 
portions are assumed to be at the downstream end of the selected reach. 
Groundwater discharge is equal to groundwater recharge for each simulated 
reach. Discharge and recharge rates are uniformly applied to the model grid cells 
representing the gaining and losing portions of each simulated reach. Zero 
groundwater interaction is assumed to occur between the gaining and losing 
reaches; evaporative loss from the open water surface is small and not simulated.  
(GMR, p. 54-55) 


 
The appropriate way to simulate this would have been to use head-dependent flux 
boundaries, the ET and RIVER packages.  This would be preferable because it requires 
the calibration to simulate the water levels near the ground surface so that water can 
discharge to or from the RIVER or discharge from the ET cells.  The method utilized by 
M&A would have simulated the interactions even if the groundwater level was far below 
the ground surface rather than approximately equal to the river water levels. 
 
Wells were used primarily along Cienega Creek.  Above the Narrows in the upper 
Cienega basin are extraction wells to simulate discharge to the stream.  These wells cause 
inappropriate and misleading flow paths near the creek.  For example, a combination of a 
series of pumping wells (Figure 3) and narrowing of the basin caused by bedrock 
outcroppings caused this major disruption in the flow field (Figure 4).  A small cluster of 
injection wells near the point that Cienega Creek emerges from the Narrows simulates 
secondary recharge of water (Figure 3).  Together, discharge to the creek and secondary 
recharge could have been simulated with DRAIN cells upstream of the Narrows using the 
return function to return that flow for recharge below the Narrows.  Further north most of 
the wells were extraction wells and would simulate ET. 
 







 
Figure 3:  Screen capture from GWVistas of the boundaries and groundwater levels in layer 1 of the 


groundwater model.  The blue markers are locations of the wells simulating groundwater/surface 
water interactions.  The wells clustered along a line in the southernmost 2/3rds of the domain are 


extraction wells, the few wells scatter just north are injection wells, and the remainder are a mixture 
of wells but mostly extraction wells.  The primary recharge wells are along Cienega Creek near 


where it discharges from the Narrows.  The profile on the tope shows a column 115 which tracks the 
profile of the creek where there are wells. 
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Figure 4:  Graph of flow in the east-west direction through row 104, which goes through the middle 
of the pit.  The peak is due to the injection well simulating recharge from Cienega Creek. 
 
 
4.8 Springs 
 
The groundwater model did not directly simulate springs near the proposed pit.  Because 
of their small size and proximity to the pit, this is probably appropriate.  It is possible to 
simulate springs emanating from deep bedrock by using a DRAIN boundary in a deep 
layer corresponding with the depth of the spring, but because flux would be a very small 
proportion of the water balance near the pit, calibrating the spring would be difficult.  
Once drawdown begins with the layer, the spring would simply dry, therefore it would be 
sufficient for to just identify the bedrock springs within the drawdown cone and indicate 
they would be likely to dry as a result of the dewatering. 
 
4.9 Calibration 
 
The GMR provides little discussion on how the calibration was actually completed.  
M&A stated head values on GMR Figure 24 “represent equilibrium conditions” for the 
project area and were used for calibration targets (GMR, p. 46).  It also states that 
“historical groundwater level data, combined with the absence of substantial, long-term 
groundwater withdrawals in the study area, strongly indicate that the groundwater flow 
system is in an equilibrium state” (GMR, p.46).  However, GMR Figure 24 shows that 
water levels vary, but steady state calibration requires that each observation well have 
one level, not a hydrograph, and the GMR should discuss how the observed levels were 
chosen – whether they equaled an average at the given wells or a given time period. 
 
Calibration involved adjusting conductivity parameters within eight hydrogeologic units, 
which as noted above were chosen appropriately.  They utilized the PEST parameter 
estimation routine described as follows: 
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The hydraulic conductivity values within these zones were adjusted using PEST 
(Doherty, 2005), a parameter estimation program, by inversion to measured 
groundwater levels. As part of the inverse calibration process, hydraulic 
conductivity values are permitted to vary within a range defined by hydraulic test 
interpretations for the fractured rock and basin-fill systems being simulated. In the 
calibration process hydraulic parameters are permitted to vary both between the 
zones and within the zones, resulting in representation of the final horizontal and 
vertical distribution of hydraulic conductivity as a continuous field.  (GMR, p. 47) 


 
PEST is a commonly used and acceptable parameter estimation routine, but the GMR 
does not describe details of the input to PEST nor does the groundwater model input files.  
M&A should provide details of the range the parameters were allowed to “vary within” 
and the controls provided over the variations between and within zones.  The GMR 
does not describe the process and the model input files do not include this information. 
 
The modeler allowed the conductivity to vary at each individual model cell, subject to the 
constraints not specified above.  This resulted in more than 65,000 different parameter 
zones in the final model.  “This continuous field distribution recognizes there is 
substantial natural variation within hydrogeologic zones, including variation of 
fracture occurrence, density, and permeability in the bedrock areas, and that boundaries 
between hydrogeologic zones are poorly defined in three dimensions” (GMR, p. 47, 
emphasis added).  These factors do vary among and within the formations, but there is 
almost no information about how the parameters actually vary.  The final values resulting 
from PEST are merely a solution that allowed the nonlinear regression, within PEST, to 
solve, meaning the errors from the regression were minimized within the constraints 
applied to the solution (not specified in the GMR).  If those constraints were changed, 
perhaps only slightly, the solution could be substantially different.  Because the residuals 
average far from zero (GMR, p. 56), there is vast potential for improvement. 
 
The calibration goal was to choose parameters so that the head levels equaled observed 
values.  The fit of the calibration is judged based on various statistics of the residuals 
resulting from the modeler’s choice of the best parameter choice.  M&A argues the final 
fit is acceptable as follows: 
 


Across the larger model domain the simulated match to observed groundwater 
levels is reasonable. The residual mean, the average difference between observed 
and simulated groundwater altitudes, is 11.3 feet. As the residual mean 
approaches zero, the simulated groundwater altitudes more closely match the 
observed conditions. The absolute residual mean, the average of the absolute 
value of difference between observed and simulated groundwater altitudes, is 61.0 
feet and represents the magnitude of the difference between observed and 
simulated groundwater altitudes. The residual standard deviation is 90.3 feet, and 
the residual standard deviation divided by the range of observed data is 2.8 
percent. Values for the residual standard deviation divided by the observed data 
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range should be below 10 percent for an acceptably calibrated model.  (GMR, p. 
56 and 57) 


 
There is no reference to justify claiming the agreement between observed and simulated 
water levels is “reasonable” or that an “acceptable calibrated model” should have 
“residual standard deviation” less than 10% of the observed water level range. Anderson 
and Woessner (1992, p. 241) indicate the ratio of the root mean squared error to the total 
head loss in the system must be small, but do not provide a standard for comparison. 
 
Residuals must be normally distributed and not biased toward positive or negative values 
around the model domain.  Residuals near Davidson Canyon and the proposed pit were 
biased with the model predicting values that were much too low as compared to observed 
values; these geographic areas are discussed in detail in a section below.  Two graphical 
comparisons, prepared using plotting software within GWVistas, also demonstrate the 
bias and lack of fit inherent in the model fit. 
 
Using M&A’s input files, I used GWVistas to recalculate the residuals so that I could 
examine them independent of the output provided in the GMR; the statistics were 
reproduced exactly, therefore I used other residual examination techniques within 
GWVistas to consider the model fit resulting from the calibration.  The simulated water 
levels overestimate the observed values at low water levels and underestimate them at 
high values (Figure 5).  Considering the thickness of the cluster of points (Figure 5) is 
about 200 even in the middle, even near the center of the observed water levels the fit is 
not very tight, or close to agreement, with observed values.  At high water levels, the 
right side of Figure 5, the model underpredicts water levels by more than 300 feet.  These 
residuals are mostly in layer 1 and reflect the inability to simulate water levels near the 
pit and along the Santa Rita ridge.  At low water levels, the left side of Figure 5, the 
model overestimates observed water levels by as much as 400 feet.  These are mostly in 
layers below layer 1; there are few observation targets in layers 5 and 6 and none in 
layers 7 through 10. 
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Figure 5:  Plot of simulated model heads vs. observed heads at the calibration targets. 
 
Figure 6 further illustrates and emphasizes the same observations.  There are positive 
residuals at high observed levels and negative residuals at low observed levels.  This 
demonstrates bias and inaccuracy in the final model solution.  
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Figure 6:  Plot of calculated residual vs. observed water level, by model layer.  The observed values 
were not weighted by M&A for the calibration. 
 
I converted the MODFLOW-SURFACT input to MODFLOW files and ran the model in 
steady state.  One difference is that MODFLOW uses the PCG2 solver package, not the 
PCG4 package used in MODFLOW-SURFACT.  Initially it did not converge but stopped 
after 100 iteration attempts, as specified by M&A in the GWVistas file.  The resulting 
test statistics almost exactly matched those reported by M&A.  The differences were so 
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small they could be due to differences between packages and solvers.  M&A should 
discuss convergence, including whether their model actually converged (Anderson and 
Woessner, 1992, chapter 9). 
 
After adjusting the relaxation parameter in the PCG2 solver package from 1.0 to 0.99, the 
model converged to a residual mean of 0.14, standard deviation 95, absolute residual 
mean 61.7, and residual std dev divided by the observed data range 2.9 percent.  These 
statistics are very close to those reported by M&A, except the mean residual was vastly 
improved by the switch from MODFLOW-SURFACT to MODFLOW. 
 
It is difficult to assess where that improvement could result because there were no 
sensitivity analyses provided in the GMR.  The composite scale sensitivity (CSS) values, 
as done by Myers (2008), show which parameters are sensitive which are the parameters 
for which the observed data can be used to aid in calibration.  At a minimum, M&A 
should provide the composite scaled sensitivity values for the HGUs.  The CSS shows 
which zones are most sensitive to the available target data.  
 
The model solution as presented is not “unique”.  Nonuniqueness is simply the situation 
wherein a different parameter set could describe the observed target values equally as 
well as the proffered values.  This model is likely not unique because it did not control 
for flux values across certain boundaries; recharge is applied to the model as specified by 
the user, which controls the total flux from the model domain, but allowed to exit the 
domain essentially without restraint.  One way to test this is to run the calibration in 
PEST with different starting values for the parameters (not necessarily different 
constraints); if the final solution yields an objective function similar to the original but 
with significantly different parameter estimates, the model is not unique.  Essentially, it is 
likely that a similar distribution of simulated water levels could result from a significantly 
different set of parameter values because the calibration did not control the fluxes leaving 
the domain. 
 
The calibration also apparently treated each head observation as equal to every other 
observation, even though some may impart much less information value to the calibration 
because they are less accurate or precise than others.  Factors leading to imprecision 
include seasonal water level variation or a long-term trend, screen lengths spanning more 
than one model layer or geologic formation, uncertainty in the knowledge of the screen or 
intercepted formation, uncertainty about whether the measurement is perched, inaccurate 
measurement techniques, or many other problems.  There are many ways to weight the 
observations, which M&A should consider.  The most important difference may be that 
the calibration uses water levels from new and old wells. 
 
The role that prior information was used in the model calibration is not clear.  Prior 
information includes pump test results and other parameter observations.  The GMR 
noted that parameter values were allowed to vary within and among HGUs, which is a 
means of applying prior information.  However, the estimation techniques also treat such 
test results has target values which are met just as the head observations are met.  Hill and 
Tiedemon have a warning about using prior information from pump tests: “prior 
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information on sensitive parameters can obscure important information available from the 
regression” (Hill and Tiedemon, 2007, p. 33).  This argues for using the values as a 
target.  Using the values to set a limit or range on the parameter estimate may also be 
improper.  “This occurs when prior information is used to restrict the parameter estimate 
from becoming unreasonable during regression.  However, unreasonable parameter 
estimates can lead to important insight about problems with the model or with the 
observations” (Hill and Tiedemon, 2007, p. 33).  Simply bounding the parameter 
estimates may not allow the calibration to reveal problems with the model – primarily the 
conceptual model.  
 
The modeler should recalibrate the model considering the following factors which were 
not considered in the original calibration: 
 


o CSS values so that only the sensitive parameters are calibrated within PEST 
o Model uniqueness 
o Water balance controls 
o Weight on the head observations 
o Better description of and use of prior information from pump tests 


 
4.10 Specific Model Areas with Biased Residuals 
 
The calibration had difficulty matching the observed heads near the pit and in Davidson 
Canyon, and the residuals appeared to be biased.  At the pit: 
 


Observed groundwater levels in the vicinity of the proposed pit exhibit a steep 
gradient from the highest altitudes of the Santa Rita Mountains east to the pit. It is 
expected that the model would have difficulty reproducing observed levels in this 
granodiorite formation, as these rocks are believed the least permeable with very 
limited hydraulic conductivity resulting in groundwater being poorly connected, 
or disconnected, from the system simulated in the model. Simulated values are 
hundreds of feet lower than observed in the highest altitudes of the Santa Rita 
Mountains west from the pit, generally less than 100 feet lower in the pit area, and 
matching reasonably well immediately east from the pit.  We believe the match of 
simulated to observed groundwater levels in the vicinity of the pit is acceptable 
for the objectives of the model, and fairly typical for a model which is simulating 
groundwater movement in a fracture rock system on the edge of a mountain 
divide.  (GMR, p. 56) 


 
There is no inherent reason the model could not simulate observed water levels in the pit 
area.  Matching the observed water levels in a steep area is difficult, but the difficulties 
should not lead to a bias, as would result from the residuals in an area being positive or 
negative.  It suggests the modeler has missed something in the conceptual model of the 
flow near the pit.  Conductivity parameter zones could be wrong or improperly 
constrained or a fault could have been missed; Myers (2008) had two cross-flow faults 
below the pit based on the mapped geology (WLR, 2007).  If groundwater in the pit area 
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were truly disconnected from the regional groundwater system, there would be a point of 
discharge near the pit for the postulated perched system. 
 
M&A presents no references, standards, other studies, or other supporting documentation 
for its claim that the “match of simulated to observed groundwater levels in the vicinity 
of the pit is acceptable for the objectives of the model” or “fairly typical” for a model of 
fracture rock systems to be off by 100s of feet.  The “objectives” are to simulate 
drawdown and the predictions start with the results of the steady state simulation, so the 
model will underreport drawdown if initial heads are the underestimated steady state 
values.  Accuracy is most important in the area of the pit.  More likely, the combination 
of recharge distribution and conductivity is incorrect. 
 
The model also substantially underestimates the water levels in the Davidson Canyon 
area, a much larger area than the pit.  A residual is the observed minus the simulated 
water level, and most are positive along Davidson Canyon (Figure 7).  Starting in the 
north, the residuals are 79.3, 37.1, 72.6, 38.1, 80.2, 51.4, 20.7, 66.3, -30.8, 50.9, 91.8, -
13, 12.1, 41.3, and 27.4 feet, and a similar trend continues to the south and west (Figure 
7).  Several springs also have positive residuals, one up to about 90, which means the 
water level is far below the ground surface.   
 
The model should not systematically over and under-estimate the water levels in various 
parts of the domain (Anderson and Woessner, 1992).  The tendency of this model to 
underestimate levels in at least two areas suggests there is a systematic error in some 
aspect of the model – either in the conceptualization, use of prior information to constrain 
parameters, or failure to target specific fluxes around the domain.  At Davidson Canyon, 
this could be due to a failure to include flow through the canyon or from the springs as a 
target, or could be due to improper constraints on the parameter values.   
 







 
Figure 7:  Snapshot from GMR Figure 40 showing steady state water levels and residuals by well 


(red dots) and springs (blue dots).  Residuals are observed minus simulated heads. 
 
4.11 Predictive Simulations 
 
M&A conducted two transient simulations to predict future conditions.  The first was for 
the 20 years mining period and the second for a 100-year pit lake formation period. 
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4.11.1 Pit Dewatering Simulation 
 
The transient simulation has 13 quarter-year periods (90, 91, or 92 days) followed by 19 
year-long periods (365 or 366 days).  All stress periods have 8 time steps and time-step 
multiplier of 1.4. 
 
Simulation of pit dewatering with DRAIN boundaries is appropriate (GMR, p. 58).  Also 
appropriate is setting the DRAIN conductance high to allow groundwater to drain easily 
into the pit.  Because the DRAIN head represents the level to which the water level must 
drop for pit excavation, flow to the DRAIN should occur with as little head over the 
DRAIN as possible.  M&A set the stage or head for some of the DRAIN cells below the 
layer bottom, which is not appropriate but does not affect the model because these 
DRAINs will not simulate flow once the head is below the layer bottom.  It is appropriate 
that the modeler did not set the head for a DRAIN in one cell above the bottom of the 
layer above it.  The DRAIN would remove water, but this would be physically unrealistic 
unless the mining company put dewatering wells below the pit bottom. 
 
The DRAIN heads appear to the set very close to the pit walls.  Because of the high 
DRAIN conductance, the water levels are very close to the DRAIN head and therefore 
the pit walls.  The groundwater contours at the end of mining near the pit resemble a very 
sharp cone that appears to correspond closely to the proposed pit (Figures 8 and 9).  
However, the pit will bottom at about 3050 ft msl, but the bottom groundwater contour is 
3300 ft msl (Figure 8).  The head in the bottom DRAIN cells is 3040, and the cell is dry 
at the end of mining, therefore the model does simulate water levels to drop below the pit 
bottom.  Surrounding cells have water levels 100 or more feet higher than those in the 
middle.  
 
It appears the simulation has groundwater in the pit or to close to the pit wall (Figures 8 
and 9).  Combined with the vertical flow occurring within a few hundred feet of the pit 
walls, as discussed above in the section on conductivity near the pit, the model clearly 
sets the DRAIN head and nearby conductivity in a fashion that minimizes the drawdown 
near the pit and simulates groundwater very near the pit walls (Figure 10).  If dewatering 
wells are used, the drawdown around the wells would pull the water table away from the 
pit walls.  If dewatering occurs by pumping it from sumps in the pit bottom, then it is 
appropriate to allow the water table be very near the pit wall.  The GMR should discuss 
how dewatering will actually occur and how the model simulates that process.   
 
Although it is beyond the scope of the GMR, pit wall stability must be considered with 
respect to the groundwater being so close to the pit wall.  Additionally, if the 
groundwater is so close to the pit wall that seeps and springs form in the pit wall, there 
will be an ET loss from the pit wall which is effectively a loss from groundwater.  GWET 
from the pit wall could be substantial and should be included in the model or, if not 
modeled, discussed in the GMR as to why it is not modeled. 
 







 
Figure 8:  Snapshot of pit outline and groundwater contours from GMR Figure 45. 


 
Figure 9:  Snapshot of the pit configuration from Rosemont Feasibility Study. 
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Figure 10:  Drain cells near the pit, as shown on GMR Figure 43. 


 
4.11.2 Pit Lake Formation Simulation 
 
The biggest impacts caused by the mine on groundwater levels would occur in the pit 
lake formation phase because drawdown will expand for a period as the pit lake forms.  
The full extent of drawdown depends significantly on the ultimate depth of the pit lake.  
A larger lake will cause less downstream drawdown.  Pit lake modeling is a major 
difference between the M&A model and Myers’ (2008) model.  Myers (2008) assumed 
that evaporation was too high for a pit lake to form and M&A has simulated a pit lake 
filling to more than 750 feet deep and volume of 25,000 af.  Myers (2008) assumed an 
effective pit bottom area would be about 300 acres and that inflow to the pit would not 
exceed the evaporation spread over that area.  Based on the recent pit contours (Figure 8), 
the 300 acre estimate for the pit bottom was too large.  However, the stage-area 
relationship (GMR, Figure 43) used for this modeling appears to have too little area at the 
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bottom of the pit.  It indicates that at stage 3200 and 3400, the area will be just 4 and16 
acres, respectively, which seems incorrect compared to Figure 8. 
 
The ultimate pit lake size would probably between that predicted by M&A and the no pit 
lake scenario assumed by Myers (2008).  The bottom pit area will be larger than assumed 
by M&A and there are several sources of evaporation which will decrease the inflow to 
the pit lake, as will be discussed in the next paragraphs. 
 
Simulated water levels at the end of mining were the initial conditions for the pit lake 
formation scenario, which was considered in a separate model simulation.  This was 
necessary because the model structure changed as the LAK2 package was implemented.  
The model simulated 100 years into the future using one 36,350 day-long stress period 
with 1000 time steps and a time-step multiplier of 1.7.  For use with the LAK2 package, 
the model fills the pit area with no flow boundaries (as may be seen from looking at the 
Trans_LAK.gwv file in GWVistas.  With no flow boundaries in layer 1, recharge in the 
pit area is zero.   
 
The LAK2 package simulates a head-controlled flux boundary for which the water level 
in the pit controls the gradient on the boundary.  The flow control is similar to the GHB 
boundary.  The package accounts for groundwater inflow, precipitation, runoff from the 
pit walls, and evaporation from the pit lake. 
 
A water balance table (Table 1) created from GMR Figures 43 and 46 shows that the 
evaporation and precipitation rates applied to the pit lake model are incorrect.  Average 
evaporation and precipitation rates were calculated by averaging the total reported 
evaporation and precipitation values for a time period (for example, years 5 and 10) and 
dividing by the average pit lake area for the same time period (the average of 26 and 40 
acres).  Table 1 shows the average evaporation and precipitation rates, derived from 
GMR Figures 43 and 46, to be 34 and 6.8 in/y.  These rates differ substantially from the 
stated values of 50 and 22 in/y (GMR, p. 60).   
 
M&A describes the evaporation rate from the lake as follows:  “Evaporation is only 
simulated from the lake surface and is assigned a value of 50.06 inches per year (1.14 x 
10-2


 ft/d). This rate is approximately 70 percent of the average pan evaporation projected 
for the Rosemont project area.  A pan coefficient of 0.70 is commonly used to reduce the 
pan evaporation rate to a lake evaporation rate” (GMR, p. 60).  This description appears 
to be stating that 50.06 in/y is 70% of a higher pan evaporation value, which would be 
71.5 in/y.  Open water evaporation in Tucson and Arivaca is 6 and 5 ft/y (PAGWP, 
2006), respectively, therefore 50 in/y would have been the correct open water evaporation 
for the elevation and exposure of the Rosemont pit lake.  The 34 in/y calculated in Table 
1 appears to be an enigma.  It is also almost exactly 70% of 50 in/y which suggests that 
M&A applied the pan coefficient twice. 
 
The low rainfall rate, 6.8 in/y, is 30% of 22 in/y.  The runoff factor was 0.3, so this 
suggests that M&A somehow applied the 0.3 factor for runoff to the free-surface pit lake 
precipitation. 







Table 1:  Pit lake infill water balance using data from GMR Figure 43 and 46. 


GMR 
Fig 
46 Fig 43 Fig 43 Fig 46 Fig 46 Fig 46 Fig 46      


Years 


Stage 
(ft 
msl) 


Volume 
(af) 


Area 
(acres) 


GW In 
(gpm) 


Prec 
(gpm) 


Runoff 
(gpm) 


ET 
(gpm) 


Net In 
(af/y) 


Cum In 
(af) 


ET 
(in/y) 


Prec 
(in/y) 


Runoff 
(in/y) 


0 3050 0 0 250 0 180 0  0.0    
1 3200 800 8 270 2 175 15 695.2 695.2 36.3 4.8 4.9
2 3265 1500 12 270 5 172 22 691.2 1386.4 35.8 6.8 4.9
3 3325 2200 17 270 8 170 35 675.8 2062.2 38.0 8.7 4.8
4 3380 3400 25 265 10 169 40 658.9 2721.1 34.6 8.3 4.8
5 3400 4000 26 262 10 169 42 647.6 3368.8 31.1 7.6 4.8


10 3480 6700 40 245 12 167 60 615.4 6445.5 29.9 6.5 4.9
15 3550 10000 52 225 18 160 92 544.4 9167.5 32.0 6.3 4.8
20 3600 12200 55 215 20 159 98 489.5 11615.2 34.4 6.9 4.8
25 3640 14200 65 200 22 156 118 448.4 13857.3 34.8 6.8 4.8
30 3665 18000 71 190 24 153 125 404.9 15881.6 34.6 6.5 4.7
35 3685 19000 72 180 24 152 125 381.5 17789.0 33.8 6.5 4.7
40 3715 20500 74 170 25 151 130 360.5 19591.5 33.8 6.5 4.7
45 3735 21800 84 166 29 150 150 331.5 21248.9 34.3 6.6 4.7
50 3755 23200 87 160 30 148 155 304.9 22773.1 34.5 6.7 4.7
60 3780 25000 89 148 30 146 160 279.9 25571.7 34.6 6.6 4.6
70 3820 Average 34.2 6.8 4.8
80 3830 
90 3850 


100 3875 


There are no values for years 70 and beyond because the stage shown in GMR Figure 46 is higher than the values 
shown in GMR Figure 43. 
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File Trans_LAK.lak is the input file for the LAK2 package.  The last line in the file 
provides six parameters, including PRECIP, EVAP, RUNOFF, DRYRCH, IOUTOP, 
STAGE and the file specifies these variables as 0.52e-3, -7.88e-3, 0.0, 0.0, 8, and 0.0.  
Council (1999, p. 126) describes the relevant parameters as follows: 
 


EVAP: Wetted-area-dependent flow rate (L/T): The Lake Package budget routine 
multiplies EVAP by the wetted area of the lake (excluding short cells) and adds 
the resulting flux to the lake’s volumetric budget.  Specify a positive number for 
lake inflow or a negative number for lake outflow. 
RUNOFF:  Fixed lake inflow (L^3/T, positive – inflow to lake, e.g. runoff) 


 
The other variables were not used.    The input values are in ft/day and convert to the 
rates calculated in the previous section.  A more complete description follows: 
 


In the Lake Package, the user specifies a precipitation rate and an evaporation rate 
(in length/time units) through the PRECIP and EVAP input variables for each 
stress period. The Lake Package calculates the precipitation flux as the PRECIP 
rate times the total area of the lake, regardless of lake stage. The Lake Package 
calculates the evaporation flux as the EVAP rate times the current “wetted” lake 
area (the sum of the areas of all cells having a lakebed top elevation below the 
current stage). The EVAP value should be specified as a negative number to 
indicate a lake outflow. In this formulation, evaporation occurs only on the lake 
surface; whereas precipitation falling either on the lake surface or on the lake 
shore is added to the lake (i.e. precipitation on the lake shore runs off into the 
lake). As described in section 3.3, the Lake Package input can be modified 
slightly for a conceptualization where only direct precipitation on the lake surface 
is included in the lake budget. 
 
The user can also specify a runoff inflow rate for each stress period (in cubic 
length/time units) via the RUNOFF variable. The RUNOFF variable can also be 
used to add a known stream inflow to a lake’s budget (instead of using a stream 
inflow calculated by the Streamflow Routing Package). This variable can also be 
used to represent a direct withdrawal from the lake (a negative value should be 
specified in that case). The value of RUNOFF is added directly to the lake’s 
budget.  (Council, 1999, p. 10) 


 
These passages from the user’s manual make clear that incorrect precipitation and 
evaporation values were input to the LAK2 package.  It also appears that M&A did not 
input a runoff rate on the input file line quoted above but the quoted paragraph indicates 
the model calculated runoff as the precipitation rate multiplied by the pit wall area 
specified to drain to the lake. 
 
Simulation with the LAK2 package must be redone with appropriate coding for 
evaporation, precipitation, and runoff.  Specifically, the package should be run with 
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the 22 in/y rainfall rate on the pit lake surface, 50 in/y evaporation from the pit lake 
and surrounding surface (see next paragraph), and proper runoff factor for rainfall 
reaching the pit walls. 
 
Even if done properly, the LAK2 package would probably simulate too little evaporation 
from the pit because it simulates evaporation from the pit lake but ignores evaporation 
from the pit walls.  It does consider evaporation of rainfall from the pit wall as the 
process that prevents rainfall from reaching the pit lake; it is part of the runoff factor.  
There are two reasons that more water will evaporate from the pit lake than would be 
simulated by just considering the evaporation from the open water surface. 


1) Groundwater will evaporate through the pit wall surface because the groundwater 
is very close to the pit wall surfaces.  Bare ground evaporation could occur if 
groundwater is within 20 feet of the surface. 


2) Groundwater will enter the pit to form a pit lake from seeps on the pit walls; some 
will have low flow rates.  These seeps will occur year round and much of the flow 
will evaporate.  


 
Both of these additional losses could be accommodated by either increasing the 
evaporation rate from the pit lake or by adding an ET boundary on the pit wall near 
the pit lake. 
 
The modeler should also reconsider the runoff factor from and potential recharge into 
the pit walls.  The west head wall will be steep but have a small area.  Distributed 
runoff would be a high proportion, but the access ramps would intercept, detain, or 
retain much of this runoff.  The eastern headwall is less steep and might eventually 
have runoff characteristics similar to the steep natural ridge west of the pit.  Similar 
infiltration, evaporation, runoff relations may apply.  The modeler should consider 
whether recharge would occur through the pit walls and whether less runoff would be 
appropriate. 
 
4.11.3 Simulation to Equilibrium 
 
The predictive model was run for 100 years beyond the end of mining, but it had not 
reached equilibrium.  Running the model to equilibrium helps the managers consider the 
long-term impacts of constructing the mine.  Myers (2008) found that equilibrium did not 
occur for almost 4000 years, but if a pit lake does form the time should be less.  There is 
substantial uncertainty around the estimate, but the model could at least bracket the 
potential impacts.  It can be argued that the uncertainty is too much to model that far into 
the future.  However, there would be more uncertainty around the dewatering estimates 
because the aquifers have never been stressed similar to what the pit will cause to the 
aquifers.  Uncertainty is not a reason to not consider the future but it is a reason to 
consider the sensitivity of the predictions.   
 
M&A should run the model to equilibrium, after making changes as recommended in 
this review, to provide an indication of the long-term impacts.  The simulations should 
bracket the results using a sensitivity analysis similar to that done by Myers (2008) with 
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the model as parameterized and with parameter values 1/10th and 10 times the 
calibrated values.  The dewatering analysis would be similar to that as performed in the 
GMR.  The pit lake filling scenario should be run for a sufficient time period that the 
model comes to equilibrium.  The results would be three sets of water level and flux 
hydrographs around the model domain from the beginning of dewatering to equilibrium; 
the middle value would be the best estimate, similar to an expected value, and two 
bracketed estimates.  Although these would not be a defined confidence band on the 
estimates, it would help indicate the uncertainty.   
 
Alternatively, M&A could complete a stochastic analysis of future estimates wherein the 
model is run multiple times with differing parameter sets based on measured or estimated 
probability distributions.  If allowed to run a sufficient number of times, this simulation 
would provide a confidence band around the primary estimate.
 
4.12 Analysis of Pump-test Results 
 
The pump-test report describes a long-term pump test in which five wells were pumped at 
rates around 40 to 50 gpm and numerous monitoring wells were observed for drawdown.  
The design, lay-out, and analysis of the data collected during this test has errors which 
may bias the results of the groundwater model, possibly by providing inaccurate prior 
information regarding parameters.  It could lead to inaccurate conceptual modeling by 
suggesting aquifer blocks that are incorrect. 
 
The pump test report does not justify the purpose of a long-term pump test other than “to 
further assist with the evaluation of the aquifer system” (pump test report, p.1).  There 
appears to have been no advance pump test design; rather it appears the test was 
performed using wells that had been installed for other hydrogeologic characterization 
purposes.  The report describes the value of the tests as follows: 
 


The substantial amount of data obtained during multi-well aquifer testing provides 
a comprehensive data set of well yields and water level changes during long-term 
pumping periods in various areas of the Rosemont aquifer. During pumping at 
essentially constant rates at the five pumped wells, water level change at the 
pumped and nearby observation wells reflects widespread hydraulic connections 
in areas where the aquifer is highly faulted and fractured and limited hydraulic 
connections outside these areas. Because duration of testing was sufficiently long 
to interpret early and late time behavior of groundwater flow regimes, 
heterogeneities have been identified for aquifer regions or blocks delineated 
essentially by geologic structure and lithology. As defined, the aquifer blocks 
appear to have relatively uniform fracture intensity as indicated by a “pseudo-
radial” hydraulic flow regime during late stages of pumping. For these reasons, on 
a macroscopic scale of 1,000 feet or more, aquifer block hydraulic parameters 
derived in this report serve as a basis for development of the “Rosemont East” 
numerical groundwater flow model using an equivalent porous medium approach.  
(pump-test report, p. 4) 
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Water level changes at the monitoring wells reflect “widespread hydraulic connections”, 
but overlapping drawdown complicates the numerous sophisticated diagnostic and 
solution techniques utilized to estimate aquifer parameters (pump test report, sec. 4.2.1 
and 4.2.2).  Drawdown at a point in a confined aquifer is the linear sum of drawdown 
caused by all of the pumping wells in that aquifer.  If there is heterogeneity in the aquifer 
each well’s contribution to the drawdown will be unknown.  Drawdowns in an 
unconfined aquifer cannot be linearly summed.  Even at a pumping well the same 
principles of overlapping drawdown cones apply.  That is why most pump tests use only 
one pumping well.  As Fetter notes: “[i]ntersecting cones of depression during an aquifer 
test should be avoided” (Fetter 2001, p. 210); analytic techniques for estimating aquifer 
parameters from pump tests do not directly account for the overlap.  M&A acknowledges 
the problem, noting pump tests assumption include “that pumping rate is constant and 
other wells pumping in the area do not affect drawdown” (pump test report, p. 12).   
 
There is another important but simple error made that confounds the results and how the 
data is used in the modeling – they used incorrect aquifer thickness for the wells.  
Aquifer thickness is the thickness of a saturated aquifer layer which discharges water to 
the well as it pumps.  Ideally for pump tests in a confined aquifer, the top and bottom of 
the screen coincides with the water producing part of the confined aquifer.  “If at all 
feasible, the well should be open throughout the entire thickness of the aquifer” (Fetter, 
2001. p. 210).  This is not the case here, and the report estimates thickness incorrectly.  
For example, M&A determined that pumping well PC-5 had an aquifer thickness of 2001 
feet, as described here: 
 


The well penetrates steeply dipping and fractured Mesozoic and Paleozoic rocks 
(Willow Canyon Formation, Concha Limestone, Scherrer Formation, and Epitaph 
Limestone) to a depth of 2,001 feet. Depth to prepumping water level was 0.05 
feet below land surface (bls).  Perforated interval of the well extends from a depth 
of 109 to 2,001 feet. Using depth to water level and bottom of perforated interval, 
aquifer thickness at this location is assumed to be about 2,000 feet.  (pump test 
report, p. 18-18) 


 
The water level rose above the top of the screen but that is not because the saturated zone 
extended to that level.  They determined the aquifer thickness as the difference between 
the water level, essentially ground surface, and the bottom of the screen.  The water level 
in the well rises to the level coinciding with the highest pressure in any of the formations 
or fracture zones intersecting the screen.  The water level represents a potentiometric 
surface of the water producing zone which is under the greatest pressure.  There is no 
reason it coincides with the top of the aquifer and in a confined aquifer it specifically 
rises above the top of the aquifer. 
 
An additional problem with well PC-5 is that is that it screens four formations, as noted.  
The lithology for well PC-5 (HAR, App. C) shows Willow Canyon to 930 ft, Concha 
limestone to 1060 ft, Scherer to 1490 ft, and Epitaph to 2010 ft.  The number of 
formations reflects the deeply dipping formations shown on the geology cross-sections 
through the pit.  Each formation is lithified and without noted fracturing; the primary 
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differences appear to be in particle size distributions although each has significant gravel 
sizes.  The particle sizes vary sufficiently that the conductivity probably varies 
substantially.  The geophysical logs show much variability with short sections probably 
showing significant fractures which would produce most of the water.  Even if all of the 
formations produce water, the screen will cause the test to average properties over the 
formations and high conductivity of the fracture zones will not be identified. 
 
The other four pumping wells have the same problems with the estimated aquifer 
thickness. 
 
M&A monitored well 1445 on the west side of the Santa Rita Range during the pump 
test.  It experienced about 0.5 feet drawdown during the test, although it is more than 
6,800 feet from the nearest pumping well.  During 2008, the water level varied up to 
about 4 feet (HAR, Figure B-33).  It is also very shallow, around 200 feet deep.  
Drawdown did not commence until several days after the first well began to pump (pump 
test report Figure B-18).  It had also rained less than an inch between late September and 
December (HAR Figure B-33).  It is therefore not certain the pump test caused the 0.53 
feet of drawdown because the drawdown is about 12% of the annual variability and it 
coincides with a dry period; being a shallow well, it may respond with short lag time to 
changes in recharge which would have been caused by the short-term dearth of rain. 
 
In summary, there are four reasons the results of the long-term pump test should not 
be used as was done in the modeling effort. 
 


o The aquifer thickness was not appropriately calculated. 
o The aquifer parameters are averaged over substantially different formations. 
o There is likely an overlap in drawdown caused by pumping five separate wells 


at once. 
o Conclusions regarding drawdown at well 1445 may assume a connection 


between water level changes and the pump test when they are actually due to 
short-term meteorological differences. 


 
The long-term pump test does contain important prior information.  The stress applied to 
the aquifer by pumping five wells exceeds any previously applied stress and should 
provide usable information beyond the simple transmissivity and storativity values.  The 
use of this information will be specifically considered as part of this analysis.  Rather 
than simple pump tests, the exact pumping and drawdown hydrographs should be used in 
a groundwater model to calibrate parameters, including storage coefficients.  The effect 
of faults may also be apparent. 
 
This data should either be used in M&A existing model to improve the calibration or in 
a more detailed model of the pump test area.  If the later is done, the calibrated values 
could be input to the predictive model as prior information to use in calibration. 
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5. CONCLUSION 
 
The numerical model likely underpredicts the impacts of dewatering and pit lake 
development because of several inaccuracies in the conceptual flow model and an 
incorrect simulation of the pit lake. 
 
The conceptual flow model errors that will cause the model to underestimate impacts are 
an overestimate of conductivity for Davidson Canyon and the areas beneath the pit, the 
low conductivity formation directly surrounding the pit, and the failure to link the pit 
with the flow paths along Davidson Canyon.  Recharge in the project area near the pit is 
underestimated. 
 
The numerical model has a poor fit due to the residuals being biased to positive or 
negative values in certain areas.  The simulation of the pit lake will cause the model to 
underpredict the impacts.  The lake routine may simulate the pit lake as being too small 
due to errors in the implementation of the lake package and failure to consider additional 
evaporation from the pit area.  The model as presented also does not fully consider the 
long-term impacts because it was not run to equilibrium. 
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1. INTRODUCTION 
 
The mining company, Rosemont Copper, has recently submitted two studies, completed 
by Errol L. Montgomery and Associate (M&A), to support its environmental analysis for 
its proposed mine.  This review is of the following documents: 
 


o Montgomery and Associates, 2009.  Groundwater Flow Modeling Conducted for 
Simulation of Proposed Rosemont Pit Dewatering and Post-closure, Rosemont 
Project, Pima County, Arizona.  Prepared for Rosemont Copper by Errol L. 
Montgomery & Associates., October 29, 2009. (groundwater model report 
(GMR)) 


 
o Montgomery and Associates, 2009, Results of Phase 2 Hydrogeologic 


Investigations and Monitoring Program, Rosemont Project, Pima County, 
Arizona, Volumes I and II: prepared for Rosemont Copper by Errol L. 
Montgomery & Associates, Inc., February 26, 2009. (hydrogeologic analysis 
report (HAR)) 


 
An additional supporting document was also reviewed because it provided substantial 
information used for the GMR. 
 


o Montgomery and Associates, 2009. Analysis of Long-term, Multi-well Aquifer 
Test Turing the Period November 2008 Through January 2009, Rosemont Project, 
Pima County, Arizona: Report prepared for Rosemont Copper by Errol L. 
Montgomery & Associates, Inc., May 21, 2009. (pump test report) 


 
The MODFLOW-SURFACT computer input files and Groundwater Vistas (GWVistas) 
files were also made available for review.  There were three file sets available, including 
SteadyState, Trans_DRN, and Trans_LAK.  The first is the final steady state model run, 
the second is the transient simulation during pit development, and the third is a 
simulation of pit lake development.  Output files were not included, except that the file 
SteadyState.hds, provided as initial conditions for the Trans_DRN model runs, was the 
result of the steady state simulation.  The files were used to examine details of the 
modeling not described within the reports.  As described within the review, the files were 
converted to MODFLOW and simulations run to develop the water balances discussed 
herein. 
 
2. SUMMARY AND RECOMMENDATIONS 
 
2.1 Summary 
 
The general conceptual flow model proposed by M&A for the Rosemont groundwater 
model is accurate with a few exceptions.  The hydrogeologic units are properly 
determined, but the parameter zoning has errors or areas that require better justification.  
Conductivity along Davidson Canyon was too high.  Formations in the lower portion of 
and just below the proposed pit had high conductivity but the formation just outside of 
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the pit zone had very low conductivity.  This caused unusual flow paths near the pit, 
minimized the dewatering rates, and decreased the rate and extent that dewatering 
impacts spread away from the pit.  Potential fault or fracture controlled flow pathways 
between the pit area and Davidson Canyon were not included. 
 
Recharge was estimated with an inappropriate method using improper input, but the 
overall estimate was close to previous estimates.  Recharge distribution around the 
project did not consider geology, topography, or potential recharge from washes.  Overall 
discharge estimates, including ET were accurate. 
 
The modeler used the MODFLOW-SURFACT code, which was apparently adequate but 
shown in this review to be unnecessary.  The model boundaries were not set on no-flow 
barriers such as groundwater divides or flow lines and were too far from the project area.  
Too much area that would not be affected by the mine was simulated.  Too many layers 
were used, especially at depth.  The conductivity of the four lower layers was so low that 
there was almost no flow among the layers. 
 
Head-controlled flux boundaries surrounded the entire domain, so there was little control 
on the location of flow entering and leaving the domain.  No flux boundaries were used 
as targets for the calibration.  Groundwater/surface water interactions were simulated 
using wells, an unusual method which forces water to or from the aquifer at a point 
without regard to the water level or whether it is high enough for ET and without regard 
for mounding.  Doing this does not assist in the calibration of the conductivity zones near 
the streams. 
 
The calibration showed some bias toward underpredicting head levels near the pit and in 
Davidson Canyon.  Residuals were also much larger and positive at high and negative at 
low water levels.  The model parameterization was not unique because it was not 
constrained for flux from the model domain.  The targets for calibration should include 
flux targets from the two primary interbasin discharge points – Davidson Canyon and the 
Cienega Creek Narrows. 
 
Simulation of mine dewatering was accurate with the DRAIN cell method, but the low 
conductivity zones near the pit in the layers 5 through 7 limited the rate.  The simulation 
of the pit lake had errors but it is uncertain whether those errors would decrease the 
predicted size of the pit lake.  The pit lake is the biggest difference between this model 
and that proposed by Myers (2008); Myers assumed a pit lake would not form because of 
evaporation, but he had also assumed a much larger pit bottom.  The pit lake simulation 
herein did not account for evaporation from either the side walls below seeps or from 
shallow groundwater.  
 
The biggest impacts caused by the mine would be in the pit lake formation phase because 
drawdown will expand for a period as the pit lake forms.  The full extent of drawdown 
depends significantly on the ultimate depth of the pit lake.  A larger lake will cause less 
downstream drawdown.  The ultimate pit lake size is probably between that predicted 
here and the no pit lake scenario assumed by Myers (2008) because the bottom pit area 
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will be larger than assumed in this model and because there are several sources of 
evaporation which will decrease the inflow to the pit lake. 
 
The model was run for just 100 years, and did not approach equilibrium. The model as 
presented also does not fully consider the long-term impacts of the mining activities 
because it was not run to equilibrium. 
 
There were errors in the interpretation of the long-term pump test.  One is that 
overlapping drawdown cones caused by pumping five wells at a time would have 
confounded the analytic results.  The second is that the aquifer thicknesses were 
calculated incorrectly which would result in an improper conversion of transmissivity to 
conductivity. 
 
2.2 Recommendations 
 
The model boundaries should coincide with topographic and groundwater divides or with 
low conductivity bedrock and flux boundaries should coincide with points where breaks 
in the bedrock control the location of most interbasin flow.  These boundaries allow for a 
specified flux boundary, no flow, and head-controlled flux boundaries at which the flux 
can be targeted which allows better control over the fluxes in and out of the model. 
 
New recharge estimates should be completed using a water balance estimate on the site.  
Recharge should be distributed according to the site geology and topography.  Simulation 
of dewatering and lake infill should consider the changes in recharge that would occur 
due to areas below the pit being covered in tails and leach pads.  Groundwater/surface 
water interactions should be simulated with evapotranspiration boundaries and DRAIN 
cells using the drain return routine, which allows the water lost from the domain at one 
point to be returned at another.  In this case, the water discharging to Cienega Creek 
above the Narrows could return to the domain below the Narrow as secondary recharge. 
 
Spring data, including chemistry and isotopes, should be analyzed to determine their 
source and risk to dewatering.  They are too small to directly simulate in the model, but 
all of the springs discharging from bedrock but within the drawdown should be listed as 
being likely to go dry. 
 
The parameter zones forming a high conductivity “donut hole” within the low 
conductivity lower layers in the pit area and through Davidson Canyon and the low 
conductivity rock west of the pit should be re-conceptualized and re-parameterized so 
that simulated water levels better match the observed.  It should include potential flow 
pathways (and barriers) due to faulting between the pit and Davidson Canyon.  This 
would include higher conductivity cells coincident with preferential flow paths and also 
fault boundaries to slow the flow.  Kh/Kv was very limited in the model and should be 
allowed to vary in a recalibration. 
 
Parameterization was completed using the PEST parameter estimation routine.  This 
method is commonly used and acceptable for use in this model if used properly, but there 
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is insufficient description of its use provided in the GMR.  The GMR should better 
describe the methodology including the parameter ranges, correlations used in the 
routine, weights given to observations, and which parameters were allowed to vary at the 
same time.   
 
The modeler should recalibrate the model considering the following factors which were 
not considered in the original calibration: 


o Model uniqueness 
o Water balance controls 
o Weight on the head observations 
o Better description of and use of prior information from pump tests 


 
Simulation with the LAK2 package must be redone with appropriate coding for 
evaporation, precipitation, and runoff.  Specifically, the package should be run with the 
22 in/y rainfall rate on the pit lake surface, 50 in/y evaporation from the pit lake and 
surrounding surface, and a proper runoff factor for rainfall reaching the pit walls.  
Additional evaporation of groundwater inflow on the pit walls and shallow groundwater 
beneath the pit walls must be considered in the pit lake water balance.  The modeler 
should consider whether recharge would occur through the pit walls and whether less 
runoff would be appropriate. 
 
The model should be run to equilibrium to consider the long-term impacts of constructing 
the mine.  The substantial uncertainty around the estimate should be bracketed, not used 
as an excuse to not consider the future. 
 
Parameters from the long-term pump test should not be used in the modeling effort as 
presented in the report.  However, the data from the long-term pump test should be used 
in the existing model with improvements as recommended in this review as a transient 
calibration or in a more detailed model of the pump test area to estimate new transient 
parameters. 
 
After recalibration, re-conceptualization and corrections noted above, the GMR should 
present water-level data for the entire domain that shows the effects of the pit excavation. 
The GMR needs water-level elevation contour maps at the 20-year, 50-year 100-year and 
beyond to show the changes in gradient over time. The 1-foot, 10-foot and 100 foot water 
level decline contour maps are insufficient to conceptualize gradient changes over time.   
  
2.3   Report Layout 
 
The GMR presents the groundwater model developed for the proposed Rosemont open 
pit.  It mixes the development of the data analysis, conceptual model description, and 
numerical model development.  The review occurs in three primary sections.  This first 
concerns the conceptual flow model and aspects of the report that would normally be 
discussed under that topic are included.  These are hydrogeologic setting and water 
balance.  The second section concerns aspects of the numerical model development and 
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calibration.  The third concerns the predictive model runs for mine development and pit 
lake formation. 
 
3. ASPECTS OF THE CONCEPTUAL FLOW MODEL 
 
3.1 Hydrogeological Units 
 
The geological formations are grouped into hydrogeological units for modeling purposes.  
Because similar formations have similar hydrogeologic properties, grouping them is 
appropriate (GMR, section 4.3, p. 12-17).  General rock types usually have different 
properties and can be segregated a priori.  Intrusive rocks are usually treated as 
impermeable unless they are fractured.  Sedimentary rocks vary in permeability based on 
age and rock type; intermediate groups often result in several groups of sedimentary 
rocks.  Basin fill rocks vary due to cementation and depth due to compression.  Dividing 
the basin fill deposits into three units, QTg, QTg1, and QTg2, was appropriate. 
 
3.2 Faults/Fracturing 
 
The groundwater model does not specifically model faults using the HFB (horizontal 
flow barrier) package.  The GMR indicates there is not enough hydrologic data to 
adequately characterize any specific fault with respect to its flow characteristics.  The 
report mentions that in many locations faults and fractures could be the primary flow 
pathways.  Faults could also impede flow and affect the groundwater level in areas.  
Because there is not sufficient hydrologic data concerning the faults and fractures, they 
were not modeled.  This may not have been appropriate.  There are locations where 
faults may help increase the groundwater levels, such as in Davidson Canyon. 
 
3.3 Groundwater Levels and Flow Directions 
 
The groundwater contour map (GMR Figure 22) combines all of the c70 wells and 
piezometers on the site.  It does not consider different well depths as was done by Myers 
(2007).  Because of the different aquifer properties and to consider vertical gradients 
around the site, the groundwater contour map should be redone to consider water levels at 
different depths beneath the ground surface.  The HAR mentions that most wells in the 
pit area show a downward gradient which could be shown in a set of groundwater maps 
at different levels. 
 
M&A noted “data indicate that recent groundwater levels are generally higher than in 
1975. Because precipitation in 1975 was generally much lower than average, 
groundwater recharge was probably also lower than average” (GMR, page 22).  This is a 
good observation and also indicates that recharge varies annually. 
 
3.4 Groundwater Recharge 
 
The Anderson (1995) method should not be used to estimate recharge for the Cienega 
Creek basin.  As noted by Myers (2007, p. 21): 
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The Anderson et al (1992) method for estimating mountain-front recharge is not 
applicable at the Rosemont project area because the project area is within the 
mountain block. Mountain front recharge occurs where channels exit from the 
mountains and empty onto a broader valley and likely an alluvial fan. Even at the 
point where Barrel Canyon discharges into the next downstream valley, the 
equation would not apply because the area is too small and out of the range of 
data used by Anderson et al. Most specifically, Anderson et al’s equation 
estimates mountain front recharge to a valley fill basin, not ephemeral channel 
recharge to a regional bedrock aquifer.  


 
The method is inappropriate for use here for two additional reasons. 
 


o The method is for mountain-front recharge to a larger basin, not to estimate 
distributed recharge in a mountain block which better describes the basin at the 
Rosemont project.  “The regression equation should not be applied to small 
watersheds and should not be used for isolated areas” (Anderson et al, 1992). 


o The regression equation uses a precipitation estimate as input.  It is necessary to 
use precipitation estimates from the same source to stay within assumptions used 
to define the regression equation.  PRISM, the method used by M&A, may have 
higher or lower estimates than the method used by Anderson (1995), but the 
discharge used in the relationship would be the same.  The Nevada State Engineer 
recently rejected uses of the similar Maxey-Eakin recharge estimation method, a 
very similar method used throughout the Great Basin, based on estimating 
basinwide recharge efficiencies based on precipitation zones, that are not based on 
the same precipitation maps used to derive the coefficients1. 


 
Recharge should be estimated by completing a water balance for the local area, similar to 
Myers (2007 and 2009).  Recharge to a basin equals the discharge from that aquifer, in 
steady state, therefore a simple technique to estimate the recharge is to estimate 
groundwater discharge, a flux which is easier to measure (as flow from a spring, seeps to 
a stream, or GWET from a wetland, riparian, or other phreatophyte zone).  M&A did 
appropriately limit the recharge to the upper Cienega basin to the discharge within that 
basin, but should have determined a recharge rate estimate based on the measured 
discharge and applied it to the remaining model domain. 
 
3.5 Groundwater Discharge 
 
The groundwater model report discussed evapotranspiration (ET) but does not distinguish 
between ET and groundwater ET (GWET), the difference being that ET may be satisfied 
with groundwater from all sources including groundwater as represented by GWET.  The 
rates (page 28) are large enough to be ET rates, especially the bare soil rate (2.0 ft/y).  
However, the overall amounts of GWET from the three basins are appropriate, with the 


 
1 NV State Engineer Ruling 5726, In the Matter of Applications … For the Spring Valley Hydrographic 
Basin… 
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values for the upper Cienega basin being similar to those predicted by Myers (2008) after 
considering the breakdown between GWET and discharge. 
 
M&A did not include local groundwater pumping in the model (pages 29 and 30), which 
is appropriate due to the reasons provided. 
 
The discussion of springs as discharge from the groundwater system is very brief.  M&A 
notes that most of the twenty springs they monitored were either dry or just wet spots on 
the ground.  Five springs, Deering, Rosemont, MC-1, Helvetia, and Questa, had 
“sustained baseflow during the study period” (GMR, p. 7).  M&A lists three factors 
which could cause the springs which can be summarized as follows: 
 


o They are perched and flow only in response to recent precipitation. 
o They discharge from deep bedrock. 
o They discharge from bedrock constrictions. 


 
The list is correct, as far as it goes, but there is no assessment as to whether dewatering 
drawdown will affect these springs.   
 
Drawdown can affect a spring if it lowers the water levels or potentiometric surface 
below the ground level or decreases the gradient driving the discharge from the spring.  
Perched springs would likely not be affected by the mine unless they are directly 
excavated.  Drawdown would affect and likely quickly dry those springs which discharge 
from deep bedrock because the potentiometric surface would drop quickly due to the very 
low storage coefficient in a confined bedrock aquifer.  Springs caused by bedrock 
constrictions are phreatic meaning the saturated water table intersects the ground surface 
causing a discharge.  Water levels would drop slower because the storage coefficient is a 
specific yield; the drawdown would mostly likely affect the gradient causing the 
discharge rather than quickly drying the spring. 
 
There is substantial information provided concerning some of the springs, but it is not 
analyzed.  Maps show the geologic formations from which the springs discharge.  M&A 
should consider the formations from which the springs discharge and analyze the 
chemistry provided in HAR Tables 6 through 9 and the isotope data in HAR Tables 12 
and 13 in conjunction with the flow data in Table 11 to provide an improved estimate 
of the source of water discharging from the spring and to assess the threat caused to 
the spring by discharge. 
 
3.6 Conceptual Model Section 
 
M&A presents their conceptual flow model as a short listing of bullet points regarding 
the flow in the project area (GMR, p. 41-42) and the region (GMR, p. 42-43).  These 
bullets are listed and discussed as to whether the data presented in the GMR or HAR 
supports them. 
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3.6.1 Local Rosemont Project Area (GMR, p. 41-42) 
 
“Groundwater flow in the bedrock is chiefly through fractures and faults. For the bedrock 
complex around the proposed pit, the groundwater flow system is assumed to behave as 
an equivalent porous medium, which can be simulated with finite difference codes such 
as MODFLOW-SURFACT. Results of hydraulic testing and observations of groundwater 
level conditions in the Rosemont project area generally support this conclusion.” 


This statement is mostly correct.  As long as there is interconnectivity among the 
fractures, as suggested by the long-term pump test and single well pump tests with 
observation wells, an equivalent porous medium approach to modeling is 
sufficient for large-scale impact prediction.  There may be exceptions, but this 
does not obviate the idea of the porous media assumption.  The pump tests 
however usually showed responses from different directions.  M&A could have 
considered more anisotropy due to the prominent fracture directions. 


 
“Hydraulic conductivity of the bedrock complex in the proposed pit area is larger relative 
to other areas of the bedrock as a result of higher fracture density and/or enhanced 
fracture connectivity.” 


This statement should be supported by an analysis of the fractures in drill-holes in 
the pit and outside of the pit.  Pump test data (HAR, Table 4) does not fully 
support this statement.  Well PC-1 has very high conductivity, values for PC-2 
through PC-8 are variable with PC-3, PC-4, and PC-6 (low level) being low.  
Wells substantially away from the pit also have K values as high as in the pit; 
these include HC-5a, RP-5, and RP-6.  HC-5a is north of the pit and RP-5 is 
south of the pit. 


 
“Hydraulic conductivity of the basin-fill sediments in and adjacent to the bedrock 
complex is low, due to strong cementation and lack of faulting or fracturing, resulting in 
poor hydraulic connection of these deposits to surrounding areas, reduced groundwater 
flow toward the pit, and mitigation of the propagation of drawdown impacts in areas 
south and east of the proposed pit.” 


This is an acceptable statement because the pump tests in RP-4a and HC-2a yield 
low transmissivity values. 


 
“Groundwater recharge in the higher elevations of the Santa Rita Mountains, combined 
with the low-permeability bedrock, sustains the higher groundwater levels observed in 
the proposed pit area; groundwater moves from the higher altitudes in the area of the 
proposed pit to the east and northeast.” 


This is correct but it is possible that M&A overestimated the distributed recharge 
in lieu of considering the geology, specifically the fractures, in their distribution 
around the basin. 


 
“The steep eastward groundwater level gradient in the proposed pit area indicates a 
relatively low-permeability flow system that is typical of bedrock groundwater systems 
and strongly cemented basin-fill sediments.” 
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This is correct as far as it goes.  The low permeability reflects the small fractures 
and poor interconnectedness.  Fractures are only as permeable as their 
connection to other fractures downgradient; once drained, they refill slowly. 


 
“Low permeability of the bedrock flow system will restrict groundwater inflow to the pit 
and mitigate extent of groundwater level drawdown at distance from the pit. 
The granodiorite core of the Santa Rita Mountains, immediately west from the proposed 
pit, is assumed to be competent, with very low or no permeability at depth.” 


The statement about the core of the mountains is correct, but the pump test data 
does not necessarily support the low permeability downgradient of the pit.  As 
noted above in bullet #2, several pump tests suggest there are areas away from 
the pit with higher conductivity.  Both short and long-term pump tests suggest 
higher conductivity at some wells.  However, drawdown at a well west of the 
ridgeline during the long-term pump test is likely due to natural variability rather 
than a connection through the granodiorite core and should not be interpreted as 
resulting from a high conductivity connection along the ridgeline; see discussion 
below concerning pump tests. 


 
“Pumping tests and lithologic data indicate basin-fill deposits (QTg2) in and adjacent to 
the south and east part of the proposed pit area are strongly cemented, unfractured and 
have a low permeability, unlike the basin-fill deposits (QTg and QTg1) in the deeper 
parts of upper Cienega Creek basin; location of the QTg2 will restrict groundwater 
movement to the pit and mitigate the propagation of drawdown impacts in areas south 
and east of the proposed mine.” 


This point relates to the one above about cementation of the fill deposits near the 
bedrock. 


 
“A fault structure and resulting fractured rocks along Davidson Canyon is believed to 
have caused a higher permeability zone relative to the adjacent rock.” 


High conductivity west of the Empire Mountains in Davidson Canyon and further 
upstream probably relates to faulting but most fault/fracture zones are not this 
wide, based on my experience in other portions of the Basin & Range.  From a 
modeling perspective, the cause is not important. 


 
3.6.2 Regional Groundwater Flow System 
 
The Cienega Creek basin fill aquifer is poorly connected to the bedrock groundwater 
system in the vicinity of the Rosemont mine due to the low permeability of the bedrock 
and strongly cemented, unfractured basin-fill sediments that separates it from the 
proposed pit area. 


This statement repeats the comment above under Local Rosemont Project Area.  
It may not be correct to state that there is no connection at depth, unless there is a 
well through the basin fill into the bedrock. 
 
The remaining bullet points are correct and similar to those found by Myers 
(2008). 
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4. GROUNDWATER MODEL DEVELOPMENT 
 
4.1 Model Code 
 
M&A used MODFLOW-SURFACT, rather than the basic MODFLOW, implemented 
through the Groundwater Vistas (GWVistas) graphical unit interface (GUI), which was 
helpful to me as a reviewer because it is the GUI that I also use.  For analysis, I converted 
the steady state and transient mine dewatering files to MODFLOW and reran the 
simulations.  With few changes, the model ran just as presented by M&A.   
 
MODFLOW-SURFACT has advantages for simulating situations where model cells 
become “resaturated”, as in recovery from massive drawdown that dries model layers.  It 
is commonly used in mine dewatering situations, although I have never had difficulties 
using MODFLOW-2000 for these situations.  In fact, when a model has convergence 
issue, it suggests there may be problems with conceptualization. 
 
M&A also used the solver, PEST, to estimate the parameters for the model.  It is 
impossible to assess exactly how they did this because there is little description in the 
report and the model files are just a final product without intermediate steps. 
 
4.2 Model Boundaries 
 
It is typical to define the boundaries of a model based on topography, geology, and 
hydraulic considerations (Anderson and Woessner, 1992).  Except where there is defined 
flow into or from the domain, it is common to establish boundaries to be no-flow; this 
gives the modeler control over where the flow enters and leaves the domain, based on the 
conceptual flow model.  Wherever a low-conductivity formation bounds a high-
conductivity formation, a two orders of magnitude change in conductivity often 
adequately defines a no-flow boundary.  A groundwater divide or flow line may also 
define a no-flow boundary because flow does not cross it unless stresses substantially 
change its location. 
 
Based on these considerations, all discussed in Anderson and Woessner (1992), chapter 
4, the boundaries in this model are inappropriate.  The boundaries in this model, with one 
exception, do not coincide with physical or hydraulic boundaries but rather occur on the 
edge of the square grid.  Because these boundaries are not physical or hydraulic, there is 
potential for flow across all of them.  The model simulated substantial area that it did not 
need to simulate west and northwest of the Santa Rita ridge crest.  By simulating so much 
extra area, the model is not parsimonious (Hill and Tiedamon, 2007).  This means the 
model is more complex than it needs to be.  The first rule of model development, as 
outlined by Hill and Tiedeman (2007), is to start simply and add complexity only as 
necessary and as supported by data.  In this case, there is nothing gained by modeling 
beyond the ridge crest or below the Narrows. 
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The groundwater contours, both observed and modeled, show a divide coincident with 
the topographic divide west of the pit.  The geologic cross-sections show formations that 
are almost vertical – certainly not conducive to cross-divide flow.  After the 32nd model 
period in the transient dewatering simulation, the groundwater divide moved west about 
2000 feet in layer and 2400 feet in layer 7, and the point of zero drawdown is a little 
farther west.  The GHB flows near the pit decreases much less than five percent and 
would be due to a decrease in gradient.  There was no flow “captured” from the west side 
of the divide. 
 
The lateral boundary should have coincided with the mountain front north of the 
Narrows and where Davidson Canyon enters onto the basin. 
The model boundary should also have coincided with the Cienega Creek basin 
boundary in the south and southeast.  Except for defined areas of flow, such as from 
the canyons, these boundaries should have been “no flow”.  
 
M&A bounded most of the domain with GHB boundaries.  Because these boundaries do 
not coincide with areas of measured or estimated flows, there is no data with which to 
calibrate the GHB flows.  Effectively, the GHBs are unconstrained flow boundaries all 
around the model.  This adds to the non-uniqueness of the model (see p. 23-24).   
 
M&A should bound the model with no-flow boundaries where they can be defined and 
with head-controlled flux boundaries, or GHBs in MODFLOW, at points where a flux 
can be identified and estimated, such as the Narrows or Davidson Canyon. 
 
4.3 Model Layers 
 
The bottom of the model domain is a no-flow boundary.  This model has three layers 
beneath the bottom of the pit and the layers all have the same conductivity.  They are 
effectively one large parameter zone.  Very little flow occurred among these layers, as 
determined by considering the water balance of each of the layers.  Conductivity zones 
less that 1% of an adjoining zone usually have almost no flow and can usually be 
considered no flow boundaries (Anderson and Woessner, 1992).  The use of three bottom 
layers of the same conductivity is another means this model is not parsimonious.  The 
three bottom layers should be combined into one layer.  
 
4.4 Parameter values 
 
M&A parameterized conductivity using the PEST calibration routine.  The model worked 
within ranges provided for the various parameter zones which, as discussed above under 
the Conceptual Model, were appropriate.  The GMR does not provide the specified 
ranges but figures of HGUs by altitude (GMR Figures 3-20) and of calibrated K by layer 
(GMR Figure 27-36) allow an assessment.  The K figures separate units by bedrock or 
zones of QTg, so by comparing the figures one can estimate calibrated K by HGU. 
 
Conductivity tends to decrease with depth within a HGU.  Mountain bedrock K tends to 
be a couple orders of magnitude less conductive than the surrounding QTg.  In general, 
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the conductivity values are appropriate and consistent with the pump test values.  Where 
the parameter zones are consistent, they correspond within an order of magnitude with 
values from Myers (2008).  However, a recommendation made below in the Calibration 
section is that the model be recalibrated to consider the water balance and the general 
sensitivity of each parameter zone. 
 
Three important differences between the GMR and Myers (2008) concern concepts on 
which M&A may have erred in their conceptual model.  A third area of disagreement 
may be an area for which Myers (2008) should have varied his parameter zone 
somewhat.  The following subsections discuss these three concepts. 
 
4.4.1 Pit area conductivity values 
 
M&A models the parameter zones in the pit with higher conductivity than in the 
surrounding areas, especially at depth. 
 


Hydraulically, the bedrock complex and cemented basin-fill deposits are 
characterized as having low hydraulic conductivity, where groundwater 
movement is controlled by discontinuous fractures and discrete faults. Results of 
hydraulic testing in the area of the proposed pit indicate there are weak to 
moderate degrees of hydraulic connection in the bedrock complex inside and 
surrounding the proposed pit location, which likely will result in sustained 
groundwater inflows to the pit. However, at distances from the proposed pit area, 
long-term hydraulic testing indicates limited hydraulic connectivity. Hydraulic 
connectivity in the larger bedrock complex and cemented basin-fill deposits 
system tends to be low and as such will limit pit inflows over time and mitigate 
lateral extent of drawdown impacts.  (GMR, p. 10, emphasis added) 


 
This description suggests the pit area has higher conductivity than surrounding bedrock 
areas.  This corresponds to the higher aquifer test conductivity values determined in the 
HAR.  Although some pump tests do not support this conclusion, a larger problem arises 
with the higher conductivity values implemented into the model at depth.  The bedrock in 
model layers 5 through 10 is very low, except in the pit region in layers 5 through 7 
(Figure 1).  As shown, the conductivity values in the top four layers are similar to those 
in the surrounding area with the green being 0.01 – 0.1 ft/d and the yellow being 0.001 – 
0.01 ft/d.  Layers 5 through 7 continue with the values near the pit, but almost within the 
extent of the pit the zones change to red which is less than 0.0001 ft/d.  Low conductivity 
with depth begins in layer 5 (GMR Figure 31) even though geologic cross-sections show 
Willow Canyon and other formations extending that deep.  This low conductivity may 
substantially bias the amount of flow into the pit area from surrounding zones and bias 
the drawdown to a lower extent from the pit. 
 







 
Figure 1:  Snapshot from GMR Figure 37 showing the calibrated conductivity values near the 


proposed pit.  The cross-section is west-east. 
 
I completed a water balance for a cube defined in the model layers and cells near the pit; 
this test showed that most of the groundwater removed during dewatering emanates from 
the upper layers but that it flows vertically downward within the pit walls to be removed 
at lower layers (Figure 2); specifically the maximum amount of water entering the pit is 
from layer 3 and the peak amount removed is from layer 6.  The dewatering rate in layer 
6 is almost twice that entering in layer 3.  Almost all of the dewatering occurs at the 
lower layers.  Because the cube for which the water balance is calculated is very small 
(Figure 2), there is very little aquifer volume to release storage, being limited to the 
volume between the pit and the vertical boundary of the cube.  Water released from 
storage is mostly water transiting from layer 3 to layer 6.  Also of note, the flux through 
the cube prior to dewatering is a small fraction of the flux during dewatering (Figure 2). 
 
This water balance evinces an image of a whirlpool without the swirl – flow enters the 
water balance cube near the surface and then plunges to near the pit bottom.  An increase 
in K at lower layers surrounding the pit would obviously allow more flow to enter the pit 
at lower levels.  This flow would originate both from the lower layers and through 
vertical flow from upper layer layers, which may be more realistic for how the flow near 
the pit would actually occur.  Dewatering from the lower layers was of water entering 
from the upper layers and is due to the modeled parameters being so low.  If the 
conductivity in lower layers was higher, for example, the drawdown which occurs near 
the pit in those layers would have drawn water from further distances in the lower layers 
which would extend the drawdown impacts further than modeled. 
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Figure 2:  Fluxes to the vicinity of the open pit and to the DRAIN cells simulating the dewatering.  
The Pre-Mining and End of Mining fluxes are within the specified layer.  The Drain Flow is the 
amount simulated as being removed from the model within that layer, due to dewatering.  The 
Release from Storage is amount of water within the pit area being released from storage to the 


modeled water balance.  The water balance volume is for a cube defined by all ten layers between 
columns 20 and 51 and rows 83 and 116, inclusive. 


 
4.4.2 High Conductivity along Santa Rita Ridge 
 
Figure 1 also shows the conductivity in the bedrock west of the pit, directly under the 
ridge, is higher than would be expected for a granodiorite core.   The green, higher 
conductivity zones extend from the pit to under the ridge and span the upper four layers.  
Neither the hydraulic data nor geology justifies this higher conductivity.  The fact that a 
well west of the ridge experienced water level changes during the long-term pump test 
can be explained by local recharge variations; even if there is a connection, it likely 
extends only a few hundred feet deep, not through four model layers. 
 
4.4.3 Connections between the Pit Area and Davidson Canyon 
 
M&A may also miss connections between Davidson Canyon and the proposed pit.  At 
least three drainages, Wasp, Barrel, and McCleary Canyon, have saturated alluvium 
(Myers, 2007) that may coincide with faulting which could have its own fracturing.  
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Myers (2008) simulated a single higher conductivity zone between the pit and Davidson 
Canyon but did not directly identify differential conductivity zones which could 
correspond to specific faults.  GMR Figure 3 shows substantial faulting, mostly labeled 
as “Fault Trace with unknown displacement” or “Inferred fault trace”, between the pit 
area and downstream canyons.  Well PC-2 lies along a fault trace along the base of the 
mountain north of the pit that would connect the pit area with McCleary Canyon. 
 


At wells PC-2 and PC-5 in the northeast part of the proposed pit, and at Tetra 
Tech piezometer TTBH-08-08C and Anamax drill hole P-899, located about ½ to 
1 mile northeast of the pit, groundwater levels (hydrostatic head) in the Paleozoic 
rocks are sufficiently elevated to cause the drill holes or wells to flow or seep at 
land surface. The elevated hydraulic head in the deeper Paleozoic rocks is 
believed to result from their fault/fracture zones being locally in hydraulic 
communication with the Paleozoic rocks at higher elevation on the mountain 
slope. (HAR, p. 15) 


 
The trace and connections referred to in this quote could connect the pit to the Davidson 
Canyon area.  M&A does not model this connection. 
 
The model should be reconceptualized in the area of the pit.  The conductivity of the 
bedrock in all directions should be reconsidered.  There should be low conductivity (or 
no flow boundary) west of the pit.  Conductivity is not as low a modeled east and south 
of the pit.  Additionally, it should better include potential flow pathways (and barriers) 
due to faulting.  This would include higher conductivity cells coincident with 
preferential flow paths and fault boundaries to impede the flow.  Conductivity values of 
the pathways are probably just an order of magnitude higher than surrounding 
bedrock and fault impedances have a conductance based on a conductivity of around 
10-4 ft/d, similar to the lower conductivity HGUs. 
 
4.4.4 High Conductivity Zone along Davidson Canyon 
 
The GMR discusses faulting along Davidson Canyon. 
 


A fault zone extending through the Davidson Canyon area is of particular 
significance to the movement of groundwater in the area. The fault zone is 
inferred to occur northeast from the proposed pit, trending north along the Canyon 
(Figure 3). The Davidson Canyon fault zone separates the Santa Rita and Empire 
Mountains (Ferguson and others, 2001). It consists of at least two major faults in 
which the west side is down relative to the east side.  The eastern fault can be 
traced south across the northern and western pediment of the Empire Mountains, 
approximately 1 mile east of Davidson Canyon. The western faults trace is 
concealed by alluvium (Ferguson and others, 2001). Potential hydraulic influence 
of this fault zone is evaluated as part of this investigation.  (GMR, p. 18) 


 
The report also indicates that it causes the conductivity values to be higher.  “A fault 
structure and resulting fractured rocks along Davidson Canyon is believed to have caused 







Myers: Review of Hydrogeologic Analysis and Groundwater Model of the Proposed Rosemont 
Ranch Mine 
 
 


16


a higher permeability zone relative to the adjacent rock” (GMR, p. 42).  The report also 
suggests that faulting causes the groundwater trough in the area. 
 


Approximately 3 to 4 miles northeast from the proposed pit and continuing down 
channel in Davidson Canyon, groundwater levels indicate a trough coincident 
with intersection of the Canyon with groundwater level and with the Davidson 
Canyon fault zone, which is assumed to have a higher permeability than the 
surrounding bedrock (Figure 22).  (GMR, p. 23) 


 
Mountains on both the northwest and southeast likely focus recharge which drains toward 
the lower topographic area along the canyon.  The converging flow paths from the 
recharge probably cause the trough, not the faulting.  M&A may have arbitrarily 
increased the conductivity within Davidson Canyon. 
 


Hydraulic conductivity was initially assigned to Davidson Canyon by 
extrapolating pumping test results from the 30-day test area to the southwest. 
Hydraulic conductivity was then increased in a narrow zone extending in depth 
from layer 1 through layer 4, a thickness of approximately 1,200 feet, to a range 
from 0.5 ft/d to 2 ft/d (Figure 27). This zone coincides roughly with the north-
south trending Davidson Canyon fault zone along the west flanks of the Empire 
Mountains, as described in Section 4.4. Hydraulic conductivities on either side of 
this simulated fault zone range from about 0.002 to 0.02 ft/d.  (GMR, at 50, 
emphasis added) 


 
Setting a higher conductivity appears arbitrary because doing so set the value higher than 
aquifer tests would suggest.  Pump tests at well RP-8, which is completed in the 
Schellenberger Canyon formation, which is not described as fractured (HAR, vol 2), 
yielded Kh equal to about 0.09 ft/d (HAR, Table 4).  
 
The presence of faulting is not in question, but the effect it has on conductivity through 
the canyon is.  Myers (2008) simulated a higher conductivity zone through this canyon, 
but the conductivity was around 0.3 ft/d, not as high as 2 ft/d as found in this model.  
M&A’s model has many positive residuals in the canyon area, especially in the southern 
end.  It is possible that lower conductivity values in the canyon would raise the simulated 
water levels to closer to the surface which would match the observed values better. 
 
Conductivity along Davidson Canyon may be too high.  This could bias the model 
results by providing a conduit for flow to the northeast away from the dewatering. 
 
4.5 Vertical Anisotropy 
 
Vertical anisotropy is the ratio of horizontal to vertical conductivity, or Kh/Kv.  It is 
caused by bedding planes and laminae within a sequence of sediment layers and by 
fractures (Anderson and Woessner, 1992).  Sandstone usually has higher conductivity in 
one direction because small particles deposit with their longer dimension in the horizontal 
direction.  Once lithified, the sandstone would have a significant vertical anisotropy.  
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Most of the bedrock layers, especially the Willow Canyon formation, are well lithified 
(HAR, appendix 3) with significant percentages of clay and silt.  These often settle 
horizontally causing high K in one direction than the other.  The rock in this area very 
likely has high K in one direction than in the other. 
 
This model simulated bedrock and basin fill Kh/Kv equal to 1.0 and 10.0, respectively.  
“Simulated vertical hydraulic conductivity in the model is specified as equal to horizontal 
in bedrock and 1/10th of horizontal in basin-fill sediments” (GMR, p. 51).  In contrast, 
Myers (2008) started the calibration with Kh/Kv ranging from 2 to 10 for bedrock and 10 
for basin fill.  Myers allowed Kh and Kv to vary independently during the calibration 
using the routine within MODFLOW-2000; Kh/Kv ranged from as much as 100 for some 
bedrock formations to slightly less than 1.0 near the pit reflecting the almost vertical dip 
in the formations. 
 
Failing to accurately model Kh/Kv could cause the model to underestimate drawdown 
because higher vertical conductivity allows groundwater to flow among layers faster than 
might be realistic. 
 
Recalibration of the model should allow Kh/Kv to vary to higher than 1.0. 
 
4.6 Groundwater Recharge 
 
This review discussed above that the Anderson method is not appropriate to the Cienega 
Creek basin, but its estimate was that 10,100 af/y was the recharge to the model domain.  
M&A then divided the total among three basins; Upper Cienega, Lower Cienega, and 
Tucson basins received 5132, 2179, and 1928 af/y, respectively (GMR, p. 52) for a total 
9779 af/y.  Recharge by basin does not add exactly to the total presumably because not 
all of it was applied as specified flux but some, 2763 af/y, was allowed to enter the 
Cienega basins through the GHBs. 
 
M&A distributed half of the 10,100 af/y estimate over the entire domain based on 
PRISM-estimated precipitation distributions.  This is not correct because it does not 
consider geology; the same amount of water would enter an impermeable intrusive rock 
as would enter highly fractured carbonate rock.   
 
M&A applied to the rock near the top of the Santa Rita Mountains a rate of 0.43 in/y and 
near the pit 0.33 in/y.  These rates are low compared to Myers (2008) who found that 
about 1.65 in/y would recharge a zone near the top of the mountain including the pit but 
equal to zero on the flanks of the range.  Myers (2007) concluded that recharge in the 
mountains would occur through fractures and that washes filled with alluvium may serve 
as pathways for infiltration to reach the bedrock aquifer.  Myers’ assumption was that, 
rather than distributed over the soils on the steep ridges east of the pit, most recharge 
would be of water that runs off to the drainages.  Total recharge equaled about 650 af/y 
for the near-project watershed; using the digitizing tool within GWVistas, the recharge in 
a proximate watershed in the M&A model is about 510 af/y.  It is difficult to be certain 
the recharge estimates are for the same area, but Myers’ (2008) estimate appears higher 
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than that in the GMR.  Myers (2007) based his estimate on discharge at the site, by 
determining rates based on the discharge from the upper Cienega basin, and M&A based 
their method on an arbitrary division (50% of the total) of an estimate using an incorrect 
method.  M&A may have underestimated recharge at least for the near-project watershed 
by about 20%.  This would have two impacts. 
 


o The model calibration could have resulted in lower conductivity values because 
less water was simulated as flowing through the system. 


o Dewatering rates would be too low in the M&A model because of their being less 
flow through the system.  Drawdown effectively captures all of the groundwater 
flow through the near-project watershed (Myers 2007, 2008), so it would equal 
the total recharge. 


 
Some of the recharge was applied to the model domain as GHB flow because the model 
domain did not coincide with the basin boundary.  Recharge upgradient of the model 
boundary would flow into the model through these boundaries.  In the upper Cienega 
basin the inflow through the GHB is considered basin recharge; in the lower Cienega 
basin, the GHB inflow is considered mountain front recharge.  In the upper Cienega 
basin, there is a substantial additional amount that recharges at the mountain front; the 
maximum amount is near the location that Gardner Canyon emerges from the mountains.  
The mountain front recharge assumptions are reasonable, but they affect the flow around 
the proposed pit almost not at all because there is no mountain front recharge simulated 
in the Lower Cienega basin, which includes Barrel Canyon. 
 
The recharge would change due to the mining plans, but the model does not account for 
this.  The leach pads would intercept recharge, the tailings impoundments would impede 
recharge for a period of time, and recharge would continue through the pit area.  During 
pit development and dewatering, the model continues to have recharge occur within the 
area of the pit, which is appropriate.  During pit refill, M&A does not simulate any 
recharge but rather assumes a proportion of rainfall runs into the filling pit, which is also 
appropriate.  One problem with the recharge simulation is the leach pads should intercept 
recharge because they would have liners to capture the copper leaching from the pad.  
The liners will be there in perpetuity and the facilities would be closed to minimize 
infiltration.  The tailings impoundments will use a dry paste technique; therefore there 
would be little process water to seep into the groundwater from the area of the tailings.  
Recharge may occur through the tails in the long term, but may be interrupted during the 
period the tailings are being developed and afterward until seepage reaches the ground 
surface.  
 
The groundwater model only considered recharge within the pit during pit development 
correctly; it was incorrect to allow recharge to continue at its steady state rate in the 
area of the leach pads and tailings impoundments.  During pit development, M&A 
should simulate decreasing recharge in the leach pad and tailings areas.  During pit 
lake development, M&A should simulate zero recharge in the heaps and transient 
recharge equal to that expected from a growing tailings impoundment.  A simulation of 
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seepage through the tailings impoundment should be used to predict the long-term 
diminution and reestablishment of the recharge under the tails. 
 
4.7 Simulation of Groundwater – Surface Water Interactions 
 
Rather than simulating groundwater/surface water interactions, M&A imposed 
infiltration and ET discharge along two perennial reaches of Cienega Creek using 
injection and pumping wells (GMR, p. 54-55). 
 


For each simulated reach, extraction wells are used to simulate groundwater 
discharge to the stream reach (gaining streamflow) and injection wells are used to 
simulate groundwater recharge from the stream reach to the underlying aquifer 
(losing streamflow); actual streamflow is not simulated. The gaining portions of a 
reach are assumed to be at the upstream end of the selected reach and losing 
portions are assumed to be at the downstream end of the selected reach. 
Groundwater discharge is equal to groundwater recharge for each simulated 
reach. Discharge and recharge rates are uniformly applied to the model grid cells 
representing the gaining and losing portions of each simulated reach. Zero 
groundwater interaction is assumed to occur between the gaining and losing 
reaches; evaporative loss from the open water surface is small and not simulated.  
(GMR, p. 54-55) 


 
The appropriate way to simulate this would have been to use head-dependent flux 
boundaries, the ET and RIVER packages.  This would be preferable because it requires 
the calibration to simulate the water levels near the ground surface so that water can 
discharge to or from the RIVER or discharge from the ET cells.  The method utilized by 
M&A would have simulated the interactions even if the groundwater level was far below 
the ground surface rather than approximately equal to the river water levels. 
 
Wells were used primarily along Cienega Creek.  Above the Narrows in the upper 
Cienega basin are extraction wells to simulate discharge to the stream.  These wells cause 
inappropriate and misleading flow paths near the creek.  For example, a combination of a 
series of pumping wells (Figure 3) and narrowing of the basin caused by bedrock 
outcroppings caused this major disruption in the flow field (Figure 4).  A small cluster of 
injection wells near the point that Cienega Creek emerges from the Narrows simulates 
secondary recharge of water (Figure 3).  Together, discharge to the creek and secondary 
recharge could have been simulated with DRAIN cells upstream of the Narrows using the 
return function to return that flow for recharge below the Narrows.  Further north most of 
the wells were extraction wells and would simulate ET. 
 







 
Figure 3:  Screen capture from GWVistas of the boundaries and groundwater levels in layer 1 of the 


groundwater model.  The blue markers are locations of the wells simulating groundwater/surface 
water interactions.  The wells clustered along a line in the southernmost 2/3rds of the domain are 


extraction wells, the few wells scatter just north are injection wells, and the remainder are a mixture 
of wells but mostly extraction wells.  The primary recharge wells are along Cienega Creek near 


where it discharges from the Narrows.  The profile on the tope shows a column 115 which tracks the 
profile of the creek where there are wells. 
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Figure 4:  Graph of flow in the east-west direction through row 104, which goes through the middle 
of the pit.  The peak is due to the injection well simulating recharge from Cienega Creek. 
 
 
4.8 Springs 
 
The groundwater model did not directly simulate springs near the proposed pit.  Because 
of their small size and proximity to the pit, this is probably appropriate.  It is possible to 
simulate springs emanating from deep bedrock by using a DRAIN boundary in a deep 
layer corresponding with the depth of the spring, but because flux would be a very small 
proportion of the water balance near the pit, calibrating the spring would be difficult.  
Once drawdown begins with the layer, the spring would simply dry, therefore it would be 
sufficient for to just identify the bedrock springs within the drawdown cone and indicate 
they would be likely to dry as a result of the dewatering. 
 
4.9 Calibration 
 
The GMR provides little discussion on how the calibration was actually completed.  
M&A stated head values on GMR Figure 24 “represent equilibrium conditions” for the 
project area and were used for calibration targets (GMR, p. 46).  It also states that 
“historical groundwater level data, combined with the absence of substantial, long-term 
groundwater withdrawals in the study area, strongly indicate that the groundwater flow 
system is in an equilibrium state” (GMR, p.46).  However, GMR Figure 24 shows that 
water levels vary, but steady state calibration requires that each observation well have 
one level, not a hydrograph, and the GMR should discuss how the observed levels were 
chosen – whether they equaled an average at the given wells or a given time period. 
 
Calibration involved adjusting conductivity parameters within eight hydrogeologic units, 
which as noted above were chosen appropriately.  They utilized the PEST parameter 
estimation routine described as follows: 
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The hydraulic conductivity values within these zones were adjusted using PEST 
(Doherty, 2005), a parameter estimation program, by inversion to measured 
groundwater levels. As part of the inverse calibration process, hydraulic 
conductivity values are permitted to vary within a range defined by hydraulic test 
interpretations for the fractured rock and basin-fill systems being simulated. In the 
calibration process hydraulic parameters are permitted to vary both between the 
zones and within the zones, resulting in representation of the final horizontal and 
vertical distribution of hydraulic conductivity as a continuous field.  (GMR, p. 47) 


 
PEST is a commonly used and acceptable parameter estimation routine, but the GMR 
does not describe details of the input to PEST nor does the groundwater model input files.  
M&A should provide details of the range the parameters were allowed to “vary within” 
and the controls provided over the variations between and within zones.  The GMR 
does not describe the process and the model input files do not include this information. 
 
The modeler allowed the conductivity to vary at each individual model cell, subject to the 
constraints not specified above.  This resulted in more than 65,000 different parameter 
zones in the final model.  “This continuous field distribution recognizes there is 
substantial natural variation within hydrogeologic zones, including variation of 
fracture occurrence, density, and permeability in the bedrock areas, and that boundaries 
between hydrogeologic zones are poorly defined in three dimensions” (GMR, p. 47, 
emphasis added).  These factors do vary among and within the formations, but there is 
almost no information about how the parameters actually vary.  The final values resulting 
from PEST are merely a solution that allowed the nonlinear regression, within PEST, to 
solve, meaning the errors from the regression were minimized within the constraints 
applied to the solution (not specified in the GMR).  If those constraints were changed, 
perhaps only slightly, the solution could be substantially different.  Because the residuals 
average far from zero (GMR, p. 56), there is vast potential for improvement. 
 
The calibration goal was to choose parameters so that the head levels equaled observed 
values.  The fit of the calibration is judged based on various statistics of the residuals 
resulting from the modeler’s choice of the best parameter choice.  M&A argues the final 
fit is acceptable as follows: 
 


Across the larger model domain the simulated match to observed groundwater 
levels is reasonable. The residual mean, the average difference between observed 
and simulated groundwater altitudes, is 11.3 feet. As the residual mean 
approaches zero, the simulated groundwater altitudes more closely match the 
observed conditions. The absolute residual mean, the average of the absolute 
value of difference between observed and simulated groundwater altitudes, is 61.0 
feet and represents the magnitude of the difference between observed and 
simulated groundwater altitudes. The residual standard deviation is 90.3 feet, and 
the residual standard deviation divided by the range of observed data is 2.8 
percent. Values for the residual standard deviation divided by the observed data 
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range should be below 10 percent for an acceptably calibrated model.  (GMR, p. 
56 and 57) 


 
There is no reference to justify claiming the agreement between observed and simulated 
water levels is “reasonable” or that an “acceptable calibrated model” should have 
“residual standard deviation” less than 10% of the observed water level range. Anderson 
and Woessner (1992, p. 241) indicate the ratio of the root mean squared error to the total 
head loss in the system must be small, but do not provide a standard for comparison. 
 
Residuals must be normally distributed and not biased toward positive or negative values 
around the model domain.  Residuals near Davidson Canyon and the proposed pit were 
biased with the model predicting values that were much too low as compared to observed 
values; these geographic areas are discussed in detail in a section below.  Two graphical 
comparisons, prepared using plotting software within GWVistas, also demonstrate the 
bias and lack of fit inherent in the model fit. 
 
Using M&A’s input files, I used GWVistas to recalculate the residuals so that I could 
examine them independent of the output provided in the GMR; the statistics were 
reproduced exactly, therefore I used other residual examination techniques within 
GWVistas to consider the model fit resulting from the calibration.  The simulated water 
levels overestimate the observed values at low water levels and underestimate them at 
high values (Figure 5).  Considering the thickness of the cluster of points (Figure 5) is 
about 200 even in the middle, even near the center of the observed water levels the fit is 
not very tight, or close to agreement, with observed values.  At high water levels, the 
right side of Figure 5, the model underpredicts water levels by more than 300 feet.  These 
residuals are mostly in layer 1 and reflect the inability to simulate water levels near the 
pit and along the Santa Rita ridge.  At low water levels, the left side of Figure 5, the 
model overestimates observed water levels by as much as 400 feet.  These are mostly in 
layers below layer 1; there are few observation targets in layers 5 and 6 and none in 
layers 7 through 10. 
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Figure 5:  Plot of simulated model heads vs. observed heads at the calibration targets. 
 
Figure 6 further illustrates and emphasizes the same observations.  There are positive 
residuals at high observed levels and negative residuals at low observed levels.  This 
demonstrates bias and inaccuracy in the final model solution.  
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Figure 6:  Plot of calculated residual vs. observed water level, by model layer.  The observed values 
were not weighted by M&A for the calibration. 
 
I converted the MODFLOW-SURFACT input to MODFLOW files and ran the model in 
steady state.  One difference is that MODFLOW uses the PCG2 solver package, not the 
PCG4 package used in MODFLOW-SURFACT.  Initially it did not converge but stopped 
after 100 iteration attempts, as specified by M&A in the GWVistas file.  The resulting 
test statistics almost exactly matched those reported by M&A.  The differences were so 
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small they could be due to differences between packages and solvers.  M&A should 
discuss convergence, including whether their model actually converged (Anderson and 
Woessner, 1992, chapter 9). 
 
After adjusting the relaxation parameter in the PCG2 solver package from 1.0 to 0.99, the 
model converged to a residual mean of 0.14, standard deviation 95, absolute residual 
mean 61.7, and residual std dev divided by the observed data range 2.9 percent.  These 
statistics are very close to those reported by M&A, except the mean residual was vastly 
improved by the switch from MODFLOW-SURFACT to MODFLOW. 
 
It is difficult to assess where that improvement could result because there were no 
sensitivity analyses provided in the GMR.  The composite scale sensitivity (CSS) values, 
as done by Myers (2008), show which parameters are sensitive which are the parameters 
for which the observed data can be used to aid in calibration.  At a minimum, M&A 
should provide the composite scaled sensitivity values for the HGUs.  The CSS shows 
which zones are most sensitive to the available target data.  
 
The model solution as presented is not “unique”.  Nonuniqueness is simply the situation 
wherein a different parameter set could describe the observed target values equally as 
well as the proffered values.  This model is likely not unique because it did not control 
for flux values across certain boundaries; recharge is applied to the model as specified by 
the user, which controls the total flux from the model domain, but allowed to exit the 
domain essentially without restraint.  One way to test this is to run the calibration in 
PEST with different starting values for the parameters (not necessarily different 
constraints); if the final solution yields an objective function similar to the original but 
with significantly different parameter estimates, the model is not unique.  Essentially, it is 
likely that a similar distribution of simulated water levels could result from a significantly 
different set of parameter values because the calibration did not control the fluxes leaving 
the domain. 
 
The calibration also apparently treated each head observation as equal to every other 
observation, even though some may impart much less information value to the calibration 
because they are less accurate or precise than others.  Factors leading to imprecision 
include seasonal water level variation or a long-term trend, screen lengths spanning more 
than one model layer or geologic formation, uncertainty in the knowledge of the screen or 
intercepted formation, uncertainty about whether the measurement is perched, inaccurate 
measurement techniques, or many other problems.  There are many ways to weight the 
observations, which M&A should consider.  The most important difference may be that 
the calibration uses water levels from new and old wells. 
 
The role that prior information was used in the model calibration is not clear.  Prior 
information includes pump test results and other parameter observations.  The GMR 
noted that parameter values were allowed to vary within and among HGUs, which is a 
means of applying prior information.  However, the estimation techniques also treat such 
test results has target values which are met just as the head observations are met.  Hill and 
Tiedemon have a warning about using prior information from pump tests: “prior 
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information on sensitive parameters can obscure important information available from the 
regression” (Hill and Tiedemon, 2007, p. 33).  This argues for using the values as a 
target.  Using the values to set a limit or range on the parameter estimate may also be 
improper.  “This occurs when prior information is used to restrict the parameter estimate 
from becoming unreasonable during regression.  However, unreasonable parameter 
estimates can lead to important insight about problems with the model or with the 
observations” (Hill and Tiedemon, 2007, p. 33).  Simply bounding the parameter 
estimates may not allow the calibration to reveal problems with the model – primarily the 
conceptual model.  
 
The modeler should recalibrate the model considering the following factors which were 
not considered in the original calibration: 
 


o CSS values so that only the sensitive parameters are calibrated within PEST 
o Model uniqueness 
o Water balance controls 
o Weight on the head observations 
o Better description of and use of prior information from pump tests 


 
4.10 Specific Model Areas with Biased Residuals 
 
The calibration had difficulty matching the observed heads near the pit and in Davidson 
Canyon, and the residuals appeared to be biased.  At the pit: 
 


Observed groundwater levels in the vicinity of the proposed pit exhibit a steep 
gradient from the highest altitudes of the Santa Rita Mountains east to the pit. It is 
expected that the model would have difficulty reproducing observed levels in this 
granodiorite formation, as these rocks are believed the least permeable with very 
limited hydraulic conductivity resulting in groundwater being poorly connected, 
or disconnected, from the system simulated in the model. Simulated values are 
hundreds of feet lower than observed in the highest altitudes of the Santa Rita 
Mountains west from the pit, generally less than 100 feet lower in the pit area, and 
matching reasonably well immediately east from the pit.  We believe the match of 
simulated to observed groundwater levels in the vicinity of the pit is acceptable 
for the objectives of the model, and fairly typical for a model which is simulating 
groundwater movement in a fracture rock system on the edge of a mountain 
divide.  (GMR, p. 56) 


 
There is no inherent reason the model could not simulate observed water levels in the pit 
area.  Matching the observed water levels in a steep area is difficult, but the difficulties 
should not lead to a bias, as would result from the residuals in an area being positive or 
negative.  It suggests the modeler has missed something in the conceptual model of the 
flow near the pit.  Conductivity parameter zones could be wrong or improperly 
constrained or a fault could have been missed; Myers (2008) had two cross-flow faults 
below the pit based on the mapped geology (WLR, 2007).  If groundwater in the pit area 
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were truly disconnected from the regional groundwater system, there would be a point of 
discharge near the pit for the postulated perched system. 
 
M&A presents no references, standards, other studies, or other supporting documentation 
for its claim that the “match of simulated to observed groundwater levels in the vicinity 
of the pit is acceptable for the objectives of the model” or “fairly typical” for a model of 
fracture rock systems to be off by 100s of feet.  The “objectives” are to simulate 
drawdown and the predictions start with the results of the steady state simulation, so the 
model will underreport drawdown if initial heads are the underestimated steady state 
values.  Accuracy is most important in the area of the pit.  More likely, the combination 
of recharge distribution and conductivity is incorrect. 
 
The model also substantially underestimates the water levels in the Davidson Canyon 
area, a much larger area than the pit.  A residual is the observed minus the simulated 
water level, and most are positive along Davidson Canyon (Figure 7).  Starting in the 
north, the residuals are 79.3, 37.1, 72.6, 38.1, 80.2, 51.4, 20.7, 66.3, -30.8, 50.9, 91.8, -
13, 12.1, 41.3, and 27.4 feet, and a similar trend continues to the south and west (Figure 
7).  Several springs also have positive residuals, one up to about 90, which means the 
water level is far below the ground surface.   
 
The model should not systematically over and under-estimate the water levels in various 
parts of the domain (Anderson and Woessner, 1992).  The tendency of this model to 
underestimate levels in at least two areas suggests there is a systematic error in some 
aspect of the model – either in the conceptualization, use of prior information to constrain 
parameters, or failure to target specific fluxes around the domain.  At Davidson Canyon, 
this could be due to a failure to include flow through the canyon or from the springs as a 
target, or could be due to improper constraints on the parameter values.   
 







 
Figure 7:  Snapshot from GMR Figure 40 showing steady state water levels and residuals by well 


(red dots) and springs (blue dots).  Residuals are observed minus simulated heads. 
 
4.11 Predictive Simulations 
 
M&A conducted two transient simulations to predict future conditions.  The first was for 
the 20 years mining period and the second for a 100-year pit lake formation period. 
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4.11.1 Pit Dewatering Simulation 
 
The transient simulation has 13 quarter-year periods (90, 91, or 92 days) followed by 19 
year-long periods (365 or 366 days).  All stress periods have 8 time steps and time-step 
multiplier of 1.4. 
 
Simulation of pit dewatering with DRAIN boundaries is appropriate (GMR, p. 58).  Also 
appropriate is setting the DRAIN conductance high to allow groundwater to drain easily 
into the pit.  Because the DRAIN head represents the level to which the water level must 
drop for pit excavation, flow to the DRAIN should occur with as little head over the 
DRAIN as possible.  M&A set the stage or head for some of the DRAIN cells below the 
layer bottom, which is not appropriate but does not affect the model because these 
DRAINs will not simulate flow once the head is below the layer bottom.  It is appropriate 
that the modeler did not set the head for a DRAIN in one cell above the bottom of the 
layer above it.  The DRAIN would remove water, but this would be physically unrealistic 
unless the mining company put dewatering wells below the pit bottom. 
 
The DRAIN heads appear to the set very close to the pit walls.  Because of the high 
DRAIN conductance, the water levels are very close to the DRAIN head and therefore 
the pit walls.  The groundwater contours at the end of mining near the pit resemble a very 
sharp cone that appears to correspond closely to the proposed pit (Figures 8 and 9).  
However, the pit will bottom at about 3050 ft msl, but the bottom groundwater contour is 
3300 ft msl (Figure 8).  The head in the bottom DRAIN cells is 3040, and the cell is dry 
at the end of mining, therefore the model does simulate water levels to drop below the pit 
bottom.  Surrounding cells have water levels 100 or more feet higher than those in the 
middle.  
 
It appears the simulation has groundwater in the pit or to close to the pit wall (Figures 8 
and 9).  Combined with the vertical flow occurring within a few hundred feet of the pit 
walls, as discussed above in the section on conductivity near the pit, the model clearly 
sets the DRAIN head and nearby conductivity in a fashion that minimizes the drawdown 
near the pit and simulates groundwater very near the pit walls (Figure 10).  If dewatering 
wells are used, the drawdown around the wells would pull the water table away from the 
pit walls.  If dewatering occurs by pumping it from sumps in the pit bottom, then it is 
appropriate to allow the water table be very near the pit wall.  The GMR should discuss 
how dewatering will actually occur and how the model simulates that process.   
 
Although it is beyond the scope of the GMR, pit wall stability must be considered with 
respect to the groundwater being so close to the pit wall.  Additionally, if the 
groundwater is so close to the pit wall that seeps and springs form in the pit wall, there 
will be an ET loss from the pit wall which is effectively a loss from groundwater.  GWET 
from the pit wall could be substantial and should be included in the model or, if not 
modeled, discussed in the GMR as to why it is not modeled. 
 







 
Figure 8:  Snapshot of pit outline and groundwater contours from GMR Figure 45. 


 
Figure 9:  Snapshot of the pit configuration from Rosemont Feasibility Study. 
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Figure 10:  Drain cells near the pit, as shown on GMR Figure 43. 


 
4.11.2 Pit Lake Formation Simulation 
 
The biggest impacts caused by the mine on groundwater levels would occur in the pit 
lake formation phase because drawdown will expand for a period as the pit lake forms.  
The full extent of drawdown depends significantly on the ultimate depth of the pit lake.  
A larger lake will cause less downstream drawdown.  Pit lake modeling is a major 
difference between the M&A model and Myers’ (2008) model.  Myers (2008) assumed 
that evaporation was too high for a pit lake to form and M&A has simulated a pit lake 
filling to more than 750 feet deep and volume of 25,000 af.  Myers (2008) assumed an 
effective pit bottom area would be about 300 acres and that inflow to the pit would not 
exceed the evaporation spread over that area.  Based on the recent pit contours (Figure 8), 
the 300 acre estimate for the pit bottom was too large.  However, the stage-area 
relationship (GMR, Figure 43) used for this modeling appears to have too little area at the 
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bottom of the pit.  It indicates that at stage 3200 and 3400, the area will be just 4 and16 
acres, respectively, which seems incorrect compared to Figure 8. 
 
The ultimate pit lake size would probably between that predicted by M&A and the no pit 
lake scenario assumed by Myers (2008).  The bottom pit area will be larger than assumed 
by M&A and there are several sources of evaporation which will decrease the inflow to 
the pit lake, as will be discussed in the next paragraphs. 
 
Simulated water levels at the end of mining were the initial conditions for the pit lake 
formation scenario, which was considered in a separate model simulation.  This was 
necessary because the model structure changed as the LAK2 package was implemented.  
The model simulated 100 years into the future using one 36,350 day-long stress period 
with 1000 time steps and a time-step multiplier of 1.7.  For use with the LAK2 package, 
the model fills the pit area with no flow boundaries (as may be seen from looking at the 
Trans_LAK.gwv file in GWVistas.  With no flow boundaries in layer 1, recharge in the 
pit area is zero.   
 
The LAK2 package simulates a head-controlled flux boundary for which the water level 
in the pit controls the gradient on the boundary.  The flow control is similar to the GHB 
boundary.  The package accounts for groundwater inflow, precipitation, runoff from the 
pit walls, and evaporation from the pit lake. 
 
A water balance table (Table 1) created from GMR Figures 43 and 46 shows that the 
evaporation and precipitation rates applied to the pit lake model are incorrect.  Average 
evaporation and precipitation rates were calculated by averaging the total reported 
evaporation and precipitation values for a time period (for example, years 5 and 10) and 
dividing by the average pit lake area for the same time period (the average of 26 and 40 
acres).  Table 1 shows the average evaporation and precipitation rates, derived from 
GMR Figures 43 and 46, to be 34 and 6.8 in/y.  These rates differ substantially from the 
stated values of 50 and 22 in/y (GMR, p. 60).   
 
M&A describes the evaporation rate from the lake as follows:  “Evaporation is only 
simulated from the lake surface and is assigned a value of 50.06 inches per year (1.14 x 
10-2


 ft/d). This rate is approximately 70 percent of the average pan evaporation projected 
for the Rosemont project area.  A pan coefficient of 0.70 is commonly used to reduce the 
pan evaporation rate to a lake evaporation rate” (GMR, p. 60).  This description appears 
to be stating that 50.06 in/y is 70% of a higher pan evaporation value, which would be 
71.5 in/y.  Open water evaporation in Tucson and Arivaca is 6 and 5 ft/y (PAGWP, 
2006), respectively, therefore 50 in/y would have been the correct open water evaporation 
for the elevation and exposure of the Rosemont pit lake.  The 34 in/y calculated in Table 
1 appears to be an enigma.  It is also almost exactly 70% of 50 in/y which suggests that 
M&A applied the pan coefficient twice. 
 
The low rainfall rate, 6.8 in/y, is 30% of 22 in/y.  The runoff factor was 0.3, so this 
suggests that M&A somehow applied the 0.3 factor for runoff to the free-surface pit lake 
precipitation. 







Table 1:  Pit lake infill water balance using data from GMR Figure 43 and 46. 


GMR 
Fig 
46 Fig 43 Fig 43 Fig 46 Fig 46 Fig 46 Fig 46      


Years 


Stage 
(ft 
msl) 


Volume 
(af) 


Area 
(acres) 


GW In 
(gpm) 


Prec 
(gpm) 


Runoff 
(gpm) 


ET 
(gpm) 


Net In 
(af/y) 


Cum In 
(af) 


ET 
(in/y) 


Prec 
(in/y) 


Runoff 
(in/y) 


0 3050 0 0 250 0 180 0  0.0    
1 3200 800 8 270 2 175 15 695.2 695.2 36.3 4.8 4.9
2 3265 1500 12 270 5 172 22 691.2 1386.4 35.8 6.8 4.9
3 3325 2200 17 270 8 170 35 675.8 2062.2 38.0 8.7 4.8
4 3380 3400 25 265 10 169 40 658.9 2721.1 34.6 8.3 4.8
5 3400 4000 26 262 10 169 42 647.6 3368.8 31.1 7.6 4.8


10 3480 6700 40 245 12 167 60 615.4 6445.5 29.9 6.5 4.9
15 3550 10000 52 225 18 160 92 544.4 9167.5 32.0 6.3 4.8
20 3600 12200 55 215 20 159 98 489.5 11615.2 34.4 6.9 4.8
25 3640 14200 65 200 22 156 118 448.4 13857.3 34.8 6.8 4.8
30 3665 18000 71 190 24 153 125 404.9 15881.6 34.6 6.5 4.7
35 3685 19000 72 180 24 152 125 381.5 17789.0 33.8 6.5 4.7
40 3715 20500 74 170 25 151 130 360.5 19591.5 33.8 6.5 4.7
45 3735 21800 84 166 29 150 150 331.5 21248.9 34.3 6.6 4.7
50 3755 23200 87 160 30 148 155 304.9 22773.1 34.5 6.7 4.7
60 3780 25000 89 148 30 146 160 279.9 25571.7 34.6 6.6 4.6
70 3820 Average 34.2 6.8 4.8
80 3830 
90 3850 


100 3875 


There are no values for years 70 and beyond because the stage shown in GMR Figure 46 is higher than the values 
shown in GMR Figure 43. 
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File Trans_LAK.lak is the input file for the LAK2 package.  The last line in the file 
provides six parameters, including PRECIP, EVAP, RUNOFF, DRYRCH, IOUTOP, 
STAGE and the file specifies these variables as 0.52e-3, -7.88e-3, 0.0, 0.0, 8, and 0.0.  
Council (1999, p. 126) describes the relevant parameters as follows: 
 


EVAP: Wetted-area-dependent flow rate (L/T): The Lake Package budget routine 
multiplies EVAP by the wetted area of the lake (excluding short cells) and adds 
the resulting flux to the lake’s volumetric budget.  Specify a positive number for 
lake inflow or a negative number for lake outflow. 
RUNOFF:  Fixed lake inflow (L^3/T, positive – inflow to lake, e.g. runoff) 


 
The other variables were not used.    The input values are in ft/day and convert to the 
rates calculated in the previous section.  A more complete description follows: 
 


In the Lake Package, the user specifies a precipitation rate and an evaporation rate 
(in length/time units) through the PRECIP and EVAP input variables for each 
stress period. The Lake Package calculates the precipitation flux as the PRECIP 
rate times the total area of the lake, regardless of lake stage. The Lake Package 
calculates the evaporation flux as the EVAP rate times the current “wetted” lake 
area (the sum of the areas of all cells having a lakebed top elevation below the 
current stage). The EVAP value should be specified as a negative number to 
indicate a lake outflow. In this formulation, evaporation occurs only on the lake 
surface; whereas precipitation falling either on the lake surface or on the lake 
shore is added to the lake (i.e. precipitation on the lake shore runs off into the 
lake). As described in section 3.3, the Lake Package input can be modified 
slightly for a conceptualization where only direct precipitation on the lake surface 
is included in the lake budget. 
 
The user can also specify a runoff inflow rate for each stress period (in cubic 
length/time units) via the RUNOFF variable. The RUNOFF variable can also be 
used to add a known stream inflow to a lake’s budget (instead of using a stream 
inflow calculated by the Streamflow Routing Package). This variable can also be 
used to represent a direct withdrawal from the lake (a negative value should be 
specified in that case). The value of RUNOFF is added directly to the lake’s 
budget.  (Council, 1999, p. 10) 


 
These passages from the user’s manual make clear that incorrect precipitation and 
evaporation values were input to the LAK2 package.  It also appears that M&A did not 
input a runoff rate on the input file line quoted above but the quoted paragraph indicates 
the model calculated runoff as the precipitation rate multiplied by the pit wall area 
specified to drain to the lake. 
 
Simulation with the LAK2 package must be redone with appropriate coding for 
evaporation, precipitation, and runoff.  Specifically, the package should be run with 
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the 22 in/y rainfall rate on the pit lake surface, 50 in/y evaporation from the pit lake 
and surrounding surface (see next paragraph), and proper runoff factor for rainfall 
reaching the pit walls. 
 
Even if done properly, the LAK2 package would probably simulate too little evaporation 
from the pit because it simulates evaporation from the pit lake but ignores evaporation 
from the pit walls.  It does consider evaporation of rainfall from the pit wall as the 
process that prevents rainfall from reaching the pit lake; it is part of the runoff factor.  
There are two reasons that more water will evaporate from the pit lake than would be 
simulated by just considering the evaporation from the open water surface. 


1) Groundwater will evaporate through the pit wall surface because the groundwater 
is very close to the pit wall surfaces.  Bare ground evaporation could occur if 
groundwater is within 20 feet of the surface. 


2) Groundwater will enter the pit to form a pit lake from seeps on the pit walls; some 
will have low flow rates.  These seeps will occur year round and much of the flow 
will evaporate.  


 
Both of these additional losses could be accommodated by either increasing the 
evaporation rate from the pit lake or by adding an ET boundary on the pit wall near 
the pit lake. 
 
The modeler should also reconsider the runoff factor from and potential recharge into 
the pit walls.  The west head wall will be steep but have a small area.  Distributed 
runoff would be a high proportion, but the access ramps would intercept, detain, or 
retain much of this runoff.  The eastern headwall is less steep and might eventually 
have runoff characteristics similar to the steep natural ridge west of the pit.  Similar 
infiltration, evaporation, runoff relations may apply.  The modeler should consider 
whether recharge would occur through the pit walls and whether less runoff would be 
appropriate. 
 
4.11.3 Simulation to Equilibrium 
 
The predictive model was run for 100 years beyond the end of mining, but it had not 
reached equilibrium.  Running the model to equilibrium helps the managers consider the 
long-term impacts of constructing the mine.  Myers (2008) found that equilibrium did not 
occur for almost 4000 years, but if a pit lake does form the time should be less.  There is 
substantial uncertainty around the estimate, but the model could at least bracket the 
potential impacts.  It can be argued that the uncertainty is too much to model that far into 
the future.  However, there would be more uncertainty around the dewatering estimates 
because the aquifers have never been stressed similar to what the pit will cause to the 
aquifers.  Uncertainty is not a reason to not consider the future but it is a reason to 
consider the sensitivity of the predictions.   
 
M&A should run the model to equilibrium, after making changes as recommended in 
this review, to provide an indication of the long-term impacts.  The simulations should 
bracket the results using a sensitivity analysis similar to that done by Myers (2008) with 







Myers: Review of Hydrogeologic Analysis and Groundwater Model of the Proposed Rosemont 
Ranch Mine 
 
 


36


the model as parameterized and with parameter values 1/10th and 10 times the 
calibrated values.  The dewatering analysis would be similar to that as performed in the 
GMR.  The pit lake filling scenario should be run for a sufficient time period that the 
model comes to equilibrium.  The results would be three sets of water level and flux 
hydrographs around the model domain from the beginning of dewatering to equilibrium; 
the middle value would be the best estimate, similar to an expected value, and two 
bracketed estimates.  Although these would not be a defined confidence band on the 
estimates, it would help indicate the uncertainty.   
 
Alternatively, M&A could complete a stochastic analysis of future estimates wherein the 
model is run multiple times with differing parameter sets based on measured or estimated 
probability distributions.  If allowed to run a sufficient number of times, this simulation 
would provide a confidence band around the primary estimate.
 
4.12 Analysis of Pump-test Results 
 
The pump-test report describes a long-term pump test in which five wells were pumped at 
rates around 40 to 50 gpm and numerous monitoring wells were observed for drawdown.  
The design, lay-out, and analysis of the data collected during this test has errors which 
may bias the results of the groundwater model, possibly by providing inaccurate prior 
information regarding parameters.  It could lead to inaccurate conceptual modeling by 
suggesting aquifer blocks that are incorrect. 
 
The pump test report does not justify the purpose of a long-term pump test other than “to 
further assist with the evaluation of the aquifer system” (pump test report, p.1).  There 
appears to have been no advance pump test design; rather it appears the test was 
performed using wells that had been installed for other hydrogeologic characterization 
purposes.  The report describes the value of the tests as follows: 
 


The substantial amount of data obtained during multi-well aquifer testing provides 
a comprehensive data set of well yields and water level changes during long-term 
pumping periods in various areas of the Rosemont aquifer. During pumping at 
essentially constant rates at the five pumped wells, water level change at the 
pumped and nearby observation wells reflects widespread hydraulic connections 
in areas where the aquifer is highly faulted and fractured and limited hydraulic 
connections outside these areas. Because duration of testing was sufficiently long 
to interpret early and late time behavior of groundwater flow regimes, 
heterogeneities have been identified for aquifer regions or blocks delineated 
essentially by geologic structure and lithology. As defined, the aquifer blocks 
appear to have relatively uniform fracture intensity as indicated by a “pseudo-
radial” hydraulic flow regime during late stages of pumping. For these reasons, on 
a macroscopic scale of 1,000 feet or more, aquifer block hydraulic parameters 
derived in this report serve as a basis for development of the “Rosemont East” 
numerical groundwater flow model using an equivalent porous medium approach.  
(pump-test report, p. 4) 
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Water level changes at the monitoring wells reflect “widespread hydraulic connections”, 
but overlapping drawdown complicates the numerous sophisticated diagnostic and 
solution techniques utilized to estimate aquifer parameters (pump test report, sec. 4.2.1 
and 4.2.2).  Drawdown at a point in a confined aquifer is the linear sum of drawdown 
caused by all of the pumping wells in that aquifer.  If there is heterogeneity in the aquifer 
each well’s contribution to the drawdown will be unknown.  Drawdowns in an 
unconfined aquifer cannot be linearly summed.  Even at a pumping well the same 
principles of overlapping drawdown cones apply.  That is why most pump tests use only 
one pumping well.  As Fetter notes: “[i]ntersecting cones of depression during an aquifer 
test should be avoided” (Fetter 2001, p. 210); analytic techniques for estimating aquifer 
parameters from pump tests do not directly account for the overlap.  M&A acknowledges 
the problem, noting pump tests assumption include “that pumping rate is constant and 
other wells pumping in the area do not affect drawdown” (pump test report, p. 12).   
 
There is another important but simple error made that confounds the results and how the 
data is used in the modeling – they used incorrect aquifer thickness for the wells.  
Aquifer thickness is the thickness of a saturated aquifer layer which discharges water to 
the well as it pumps.  Ideally for pump tests in a confined aquifer, the top and bottom of 
the screen coincides with the water producing part of the confined aquifer.  “If at all 
feasible, the well should be open throughout the entire thickness of the aquifer” (Fetter, 
2001. p. 210).  This is not the case here, and the report estimates thickness incorrectly.  
For example, M&A determined that pumping well PC-5 had an aquifer thickness of 2001 
feet, as described here: 
 


The well penetrates steeply dipping and fractured Mesozoic and Paleozoic rocks 
(Willow Canyon Formation, Concha Limestone, Scherrer Formation, and Epitaph 
Limestone) to a depth of 2,001 feet. Depth to prepumping water level was 0.05 
feet below land surface (bls).  Perforated interval of the well extends from a depth 
of 109 to 2,001 feet. Using depth to water level and bottom of perforated interval, 
aquifer thickness at this location is assumed to be about 2,000 feet.  (pump test 
report, p. 18-18) 


 
The water level rose above the top of the screen but that is not because the saturated zone 
extended to that level.  They determined the aquifer thickness as the difference between 
the water level, essentially ground surface, and the bottom of the screen.  The water level 
in the well rises to the level coinciding with the highest pressure in any of the formations 
or fracture zones intersecting the screen.  The water level represents a potentiometric 
surface of the water producing zone which is under the greatest pressure.  There is no 
reason it coincides with the top of the aquifer and in a confined aquifer it specifically 
rises above the top of the aquifer. 
 
An additional problem with well PC-5 is that is that it screens four formations, as noted.  
The lithology for well PC-5 (HAR, App. C) shows Willow Canyon to 930 ft, Concha 
limestone to 1060 ft, Scherer to 1490 ft, and Epitaph to 2010 ft.  The number of 
formations reflects the deeply dipping formations shown on the geology cross-sections 
through the pit.  Each formation is lithified and without noted fracturing; the primary 
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differences appear to be in particle size distributions although each has significant gravel 
sizes.  The particle sizes vary sufficiently that the conductivity probably varies 
substantially.  The geophysical logs show much variability with short sections probably 
showing significant fractures which would produce most of the water.  Even if all of the 
formations produce water, the screen will cause the test to average properties over the 
formations and high conductivity of the fracture zones will not be identified. 
 
The other four pumping wells have the same problems with the estimated aquifer 
thickness. 
 
M&A monitored well 1445 on the west side of the Santa Rita Range during the pump 
test.  It experienced about 0.5 feet drawdown during the test, although it is more than 
6,800 feet from the nearest pumping well.  During 2008, the water level varied up to 
about 4 feet (HAR, Figure B-33).  It is also very shallow, around 200 feet deep.  
Drawdown did not commence until several days after the first well began to pump (pump 
test report Figure B-18).  It had also rained less than an inch between late September and 
December (HAR Figure B-33).  It is therefore not certain the pump test caused the 0.53 
feet of drawdown because the drawdown is about 12% of the annual variability and it 
coincides with a dry period; being a shallow well, it may respond with short lag time to 
changes in recharge which would have been caused by the short-term dearth of rain. 
 
In summary, there are four reasons the results of the long-term pump test should not 
be used as was done in the modeling effort. 
 


o The aquifer thickness was not appropriately calculated. 
o The aquifer parameters are averaged over substantially different formations. 
o There is likely an overlap in drawdown caused by pumping five separate wells 


at once. 
o Conclusions regarding drawdown at well 1445 may assume a connection 


between water level changes and the pump test when they are actually due to 
short-term meteorological differences. 


 
The long-term pump test does contain important prior information.  The stress applied to 
the aquifer by pumping five wells exceeds any previously applied stress and should 
provide usable information beyond the simple transmissivity and storativity values.  The 
use of this information will be specifically considered as part of this analysis.  Rather 
than simple pump tests, the exact pumping and drawdown hydrographs should be used in 
a groundwater model to calibrate parameters, including storage coefficients.  The effect 
of faults may also be apparent. 
 
This data should either be used in M&A existing model to improve the calibration or in 
a more detailed model of the pump test area.  If the later is done, the calibrated values 
could be input to the predictive model as prior information to use in calibration. 
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5. CONCLUSION 
 
The numerical model likely underpredicts the impacts of dewatering and pit lake 
development because of several inaccuracies in the conceptual flow model and an 
incorrect simulation of the pit lake. 
 
The conceptual flow model errors that will cause the model to underestimate impacts are 
an overestimate of conductivity for Davidson Canyon and the areas beneath the pit, the 
low conductivity formation directly surrounding the pit, and the failure to link the pit 
with the flow paths along Davidson Canyon.  Recharge in the project area near the pit is 
underestimated. 
 
The numerical model has a poor fit due to the residuals being biased to positive or 
negative values in certain areas.  The simulation of the pit lake will cause the model to 
underpredict the impacts.  The lake routine may simulate the pit lake as being too small 
due to errors in the implementation of the lake package and failure to consider additional 
evaporation from the pit area.  The model as presented also does not fully consider the 
long-term impacts because it was not run to equilibrium. 
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From: Melinda D Roth
To: dkriegel@fs.fed.us; dsebesta@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; wkeyes@fs.fed.us;

hschewel@fs.fed.us; temmett@fs.fed.us; gmckay@fs.fed.us; rlefevre@fs.fed.us; aelek@fs.fed.us;
abelauskas@fs.fed.us; ecuriel@fs.fed.us; mfarrell@fs.fed.us; wgillespie@fs.fed.us; ccleblanc@fs.fed.us;
seanlockwood@fs.fed.us; ljones02@fs.fed.us; cablair@fs.fed.us; Kendall Brown; beverson@fs.fed.us

Cc: mreichard@swca.com; rlaford@fs.fed.us
Subject: Naming convension for project record documents
Date: 01/20/2010 03:53 PM

Per Melissa at SWCA, here is some direction on sending documents and cover sheets for the project
record: 

Please format electronic file names as: “yyyymmdd_description” and the cover page as a duplicate of the file

name with “_CVR”. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Need for mitigation concepts from regulations and handbook by Friday
Date: 12/16/2009 01:56 PM

Please bring these to the meeting on Friday, or if you are not attending, try to get this input to me by
COB tomorrow.  I need all of the IDT to pitch in on this since several members are already on leave for
the holidays. 

Thanks! 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Reta Laford
To: Salek Shafiqullah; Linda Edmunds
Cc: tjchute@msn.com; tfurgason@swca.com
Subject: Need to meet morning of Aug 20th (in person) and August 30th (can be by phone)
Date: 08/16/2010 10:47 PM

First, let me apologize for not coordinating in person.  I will be out of the office at
meetings all week, except Friday.

Salek - I would like to get a better handle on where things are at with the water
reports submitted and things outstanding.  To this end, I have scheduled a meeting
with Terry and SWCA for Friday, 8-10 am.  Please confirm that you can participate in
this meeting.  Thank you.

Terry - Please coordinate with SWCA and Salek this week while I am out so that our
limited meeting time Friday can be productive.  Also, feel free to invite Rodger
Cogdon, Regional Groundwater guy, if you feel it is timely.  Thank you.

Salek - There is also going to be a meeting sometime August 30th to resolve
MWH's pumping issues.  I would like you to participate in that as well, but recall
that you might be out of the office so may have to call in?

Linda - Please reserve a conference room for Aug 20th (8 am -10 am) and August
30th (time TBD).  Thank you.

Reta Laford
Acting Forest Supervisor
Coronado National Forest
Phone:  520-388-8307
------------------------------------
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From: Kathy Arnold
Reply To: karnold@augustaresource.com
To: sshafiqullah@fs.fed.us
Subject: NEPA
Date: 02/14/2008 04:04 PM
Attachments: NEPA Chart.pdf

Sal –
Sorry I forgot to send this on Monday – this is the chart of NEPA that SWCA showed me so I could
understand all of the steps.
 
Cheers!
Kathy
 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@augustaresource.com
 

Rosemont Copper Company  
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com
 

mailto:karnold@augustaresource.com
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mailto:sshafiqullah@fs.fed.us
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http://www.rosemontcopper.com/







From: Dale Ortman PE
To: 'Tom Furgason'; Salek Shafiqullah - USFS
Cc: 'Hoag, Cori'
Subject: New Day & Time for SRK Meeting
Date: 09/23/2008 06:08 AM

Salek & Tom
 
SRK wants to have their tailings specialists in on the meeting, including one in Australia, so can we

meet on Thursday (October 2nd) at 3:00 PM at SRK’s office on Ina Road?  That way we can have
Dave Luppnow call in from Perth without getting him up in the middle of the night.
 
I’m tentatively scheduling the meeting on WebEx, but let me know if you have a conflict.
 
Dale
 
_______________________
 

Dale Ortman PE
Consulting Engineer
 
(520) 896-2404 - Office
(520) 449-7307 - Mobile
(520) 896-9703 - Fax
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Larry Jones
To: gsoroka@swca.com
Cc: Deborah K Sebesta; Richard A Gerhart
Subject: new master bird list
Date: 03/02/2010 02:48 PM
Attachments: Bird report masterlist rosemont.xlsx

Geoff--

Hereyago...I've got the migratory bird report covered, so you can just retrofit the
white paper.  In the column that says filter, if it has a one, we can filter from further
consideration (in the migratory bird report) those species, because:

1.   it is significantly outside their natural range
2.   it is a waterfowl species and there is no large, open water habitat present within
the bounds of analysis
3.  it occurs at elevations and habitats higher than what is in the Rosemont area,
AND there are no records (based on the UA report and Breeding Bird Atlas) to
suggest it might occur there anyway
4.  it is a rare migrant species

All others are considered.  

The first worksheet is the list and the second worksheet are the codes.  Thanks! And
hang in there with me!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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Spp Lists

				Species		Filt		Habitat (Project Area)		Habitat (PIF)		BCR81		BCR82		FWS		RMS		CW-G		Comments

				Abert's Towhee		0		RI, SD		RI, CH		1								P

				Arizona Woodpecker		0		RI, ME		PO		1						R		P

				Ash-throated Flycatcher		0		SD, SG, ME		CD		1						U/C		C

				Baird's Sparrow		0		SG		N/A						1				N/A		winter only

				Bell's Vireo		0		RI, SD, SG		RI		1		1		1		U		C

				Bendire's Thrasher		0		RI, SD, SG		SG, SD, CD		1		1		1				C

				Bewick's Wren		0		ME, RI, SD, CD, SG		RI		1						C/U		C

				Black-chinned Hummingbird		0		ME, RI, SD, CD, SG		RI		1						C		C

				Black-chinned Sparrow		0		ME, SG		CH, PJ		1						C		U		in limestone thickets

				Black-tailed Gnatcatcher		0		RI, SD, CD, SG		SG, SD, CD		1		1				R		C

				Black-throated Gray Warbler		0		ME		CH, PJ		1						C		P

				Black-throated Sparrow		0		SG, SD, CD		CD		1				1		C		C

				Blue-throated Hummingbird		0		probably above ME		RI		1								P		mostly or entirely higher elevations

				Botteri's Sparrow		0		SG		DG		1				1		U		C

				Bridled Titmouse		0		ME, RI		PO		1						U		C

				Broad-billed Hummingbird		0		RI, SD, ME		RI		1								C

				Buff-breasted Flycatcher		0		probably above ME		PO		1				1				P		mostly or entirely higher elevations

				Burrowing Owl		0		SD, CD		SG, SD, CD				1		1				U

				Cactus Wren		0		SD, CD		SG, SD, CD		1		1				C		C		in limestone thickets

				Canyon Towhee		0		SD, CD, SG, ME, RI		SG, SD, DG		1		1						C

				Canyon Wren		0		CR + all upland types		CR		1						R/U		P

				Cassin's Kingbird		0		ME, SG, RI, 		RI		1						U/R		C

				Cassin's Sparrow		0		SG		DG		1				1		C		C

				Common Black-Hawk		0		RI, CD		N/A						1				U		usually riparian drainages

				Common Poorwill		0		SD, SG, CD, ME		CD		1						C		P		in limestone thickets

				Costa's Hummingbird		0		SD, RI		SG, SD, CD		1		1		1				P/C

				Crissal Thrasher		0		RI, SG		RI, CD		1		1				C/U		P		in limestone thickets

				Curve-billed Thrasher		0		SD, SG		SG, SD, CD		1		1		1		R		C

				Elf Owl		0		RI, ME, SD		SG, SD, CD		1		1				C		C

				Ferruginous Hawk		0		SG?		N/A						1				U		winter only in SE AZ

				Ferruginous Pygmy-Owl		0		SD, RI		SG, SD, DG		1		1		1				U

				Five-striped Sparrow		0		SG, RI		DG		1								U		rare; may not reach Rosemont area

				Gambel's Quail		0		SD, CD, SG, RI		SG, SD, CD		1		1				R		C

				Gila Woodpecker		0		SD, SG, ME, RI		SG, SD, CD		1		1		1		U/R		C

				Gilded Flicker		0		SD		SG, SD				1						C

				Grasshopper Sparrow		0		SG		N/A						1				C

				Gray Flycatcher		0		ME		N/A						1		U		U

				Gray Hawk		0		RI, CD		N/A						1				C		sizeable pop in Cienega Creek

				Greater Pewee		0		prob above ME		PF, SF		1								P		mostly or entirely higher elevations

				Greater Roadrunner		0		SD, CD, SG, ME		CD		1						R		C

				Hepatic Tanager		0		SD, ME, RI		RI		1						R		P

				Hooded Oriole		0		RI, ME		RI		1		1				R		C

				Hutton's Vireo		0		ME		PO		1						R		P

				Inca Dove		0		SG, SD		SG, SD				1						U		urban mostly

				Ladder-backed Woodpecker		0		SD, SG, ME, CD, RI		CD		1						U		P/C

				Lark Sparrow		0		SG, ME, SD		N/A						1		C		P		more winter use

				Loggerhead Shrike		0		SD, SG		N/A						1		R/U		C		breeding, migrant, and wintering

				Lucifer Hummingbird		0		SG, RI, ME, SD		CD		1				1				P

				Lucy's Warbler		0		SD, RI, SG		RI		1		1		1		C		C

				Mexican Jay		0		ME, RI		PO		1						C		C

				Northern Beardless-Tyrranulet		0		RI, SD, CD		RI		1				1		R		C

				Northern Harrier		0		SG		N/A						1		R		U/P

				Painted Redstart		0		RI, ME		PO		1						R		C

				Peregrine Falcon		0		CR + all upland types		N/A						1				P

				Phainopepla		0		SD, SG, RI		RI		1		1				U		C

				Rufous-winged Sparrow		0		SD		RI, DG		1		1				R/U		C

				Scaled Quail		0		CD, SG		CD		1								C

				Scott's Oriole		0		SD, CD, SG, ME, RI		PO		1						U		C

				Spotted Owl (TE)		0		ME?		PO		1				1				U		mostly or entirely higher elevations

				Swainson's Hawk		0		SG, CD		DG		1								U

				Thick-billed Kingbird		0		RI, SD, SG		RI		1								U

				Varied Bunting		0		RI, SD, CD, SG		RI		1						R		C

				Verdin		0		SD, SG, RI		SG, SD, CD		1		1				U/C		C

				Vermillion Flycatcher		0		RI, SD, SG		N/A						1		R		C

				Virginia's Warbler		0		ME, RI		PO		1		1		1		R		U

				Western Screech-Owl		0		RI, SD, SG, ME		SG, SD				1				C		P

				Whiskered Screech-Owl		0		ME, RI		PO		1								U

				White-throated Swift		0		CR, SD, ME		CR		1						U		P		on ridgetops in Rosemont area

				Willow Flycatcher		0		SD, RI		RI		1		1						C

				Yellow-billed Cuckoo		0		SD, SG, RI		RI		1		1		1		R		C

				Yellow-eyed Junco		0		SG, ME		PF, SF		1						U/C		U

				American Bittern		1				N/A						1						waterfowl

				Audubon's Oriole		1				N/A						1						S TX only

				Bachman's Sparrow		1				N/A						1						east TX and east

				Black Rail		1				WE				1		1						waterfowl

				Black Tern		1				N/A						1						waterfowl

				Blackpoll Warbler		1				N/A						1				U		rare migrant

				Brown Pelican (TE)		1				N/A						1						waterfowl

				Clapper Rail (Yuma subspecies)		1				WE				1								waterfowl

				Eared Quetzal		1				RI		1								U		rare migrant

				Field Sparrow		1				N/A						1				N/A		rare migrant

				Flammulated Owl		1				PF, SF		1										high elevation only

				Grace's Warbler		1				PO		1										high elevation only

				Gray Vireo		1				CH, PJ		1				1						outside natural range

				Henslow's Sparrow		1				N/A						1						east TX and east

				Least Bittern		1				N/A						1						waterfowl

				Least Grebe		1				N/A						1						waterfowl

				LeConte's Thrasher		1				SG, SD				1								far western deserts only

				Mexican Chickadee		1				PF, SF		1										Chiricahuas in AZ only

				Mountain Plover		1				N/A						1						rare migrant to ag fields

				Northern Goshawk		1				N/A						1						high elevation only

				Olive Sparrow		1				N/A						1						S TX only

				Olive Warbler		1				PF, SF		1										high elevation only

				Painted Bunting		1				N/A						1						outside natural range

				Prairie Warbler		1				N/A						1						east TX and east

				Reddish Egret		1				N/A						1						waterfowl

				Red-faced Warbler		1				PF, SF		1										high elevation only

				Red-headed Woodpecker		1				N/A						1						outside natural range

				Sage Sparrow		1				N/A						1						outside natural range

				Snowy Plover		1				N/A						1						rare migrant valleys

				Tropical Parula		1				N/A						1						S TX only

				Veery		1				N/A						1						outside natural range

				White-faced Ibis		1				N/A						1						waterfowl

				Wilson's Plover		1				N/A						1						coastal shorebird

				Worm-eating Warbler		1				N/A						1						east TX and east





Codes

				Category		Code		Definition

				Lists

						BCR 81		Bird Conservation Region 81, Sonoran (PIF)

						BCR82		Bird Conservation Region 82, Mexican Highland (PIF)

						FWS		Fish and Wildlife Service, 

				Various

						Filt		0 = not filtered from further analysis; 1 = filtered out from further analysis

						PIF		Partners in Flight

						RMS		Russell, Mills, and Silliman, an inventory of birds of the Rosemont area

						CW-G		Corman and Wise-Gervais, Arizona Breeding Bird Atlas

						N/A		Not applicable

				Habitat

						RI		Riparian

						SD		Sonoran Desertscrub

						CD		Chihuahuan Desertscrub

						SG		Semidesert Grassland

						ME		Madrean Encincal (Oak) Woodland

						WE		Wetland (not used for birds)

						CR		Cliff/rock portion of physical features

				Habitat (PIF)

						CH		Chaparral

						SD		Sonoran Desertscrub

						CD		Chihuhuan Desertscrub

						SG		Sonoran Desert Grassland

						PJ		Pinyon-Juniper

						PO		Pine/Oak

						CR		Cliff/Rock

						DG		Desert Grassland

						RI		Riparian

				RMS

						R		Rare

						U		Uncommon

						C		Common, abundant

						no entry		Not detected

				CWG

						P		Possible or probable breeding locally or nearby

						C		Confirmed breeding locally or nearby

						U		Unconfirmed breeding occurrence locally or nearby (but possible)
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Spp Lists

				Species		Filt		Habitat (Project Area)		Habitat (PIF)		BCR81		BCR82		FWS		RMS		CW-G		Comments

				Abert's Towhee		0		RI, SD		RI, CH		1								P

				Arizona Woodpecker		0		RI, ME		PO		1						R		P

				Ash-throated Flycatcher		0		SD, SG, ME		CD		1						U/C		C

				Baird's Sparrow		0		SG		N/A						1				N/A		winter only

				Bell's Vireo		0		RI, SD, SG		RI		1		1		1		U		C

				Bendire's Thrasher		0		RI, SD, SG		SG, SD, CD		1		1		1				C

				Bewick's Wren		0		ME, RI, SD, CD, SG		RI		1						C/U		C

				Black-chinned Hummingbird		0		ME, RI, SD, CD, SG		RI		1						C		C

				Black-chinned Sparrow		0		ME, SG		CH, PJ		1						C		U		in limestone thickets

				Black-tailed Gnatcatcher		0		RI, SD, CD, SG		SG, SD, CD		1		1				R		C

				Black-throated Gray Warbler		0		ME		CH, PJ		1						C		P

				Black-throated Sparrow		0		SG, SD, CD		CD		1				1		C		C

				Blue-throated Hummingbird		0		probably above ME		RI		1								P		mostly or entirely higher elevations

				Botteri's Sparrow		0		SG		DG		1				1		U		C

				Bridled Titmouse		0		ME, RI		PO		1						U		C

				Broad-billed Hummingbird		0		RI, SD, ME		RI		1								C

				Buff-breasted Flycatcher		0		probably above ME		PO		1				1				P		mostly or entirely higher elevations

				Burrowing Owl		0		SD, CD		SG, SD, CD				1		1				U

				Cactus Wren		0		SD, CD		SG, SD, CD		1		1				C		C		in limestone thickets

				Canyon Towhee		0		SD, CD, SG, ME, RI		SG, SD, DG		1		1						C

				Canyon Wren		0		CR + all upland types		CR		1						R/U		P

				Cassin's Kingbird		0		ME, SG, RI, 		RI		1						U/R		C

				Cassin's Sparrow		0		SG		DG		1				1		C		C

				Common Black-Hawk		0		RI, CD		N/A						1				U		usually riparian drainages

				Common Poorwill		0		SD, SG, CD, ME		CD		1						C		P		in limestone thickets

				Costa's Hummingbird		0		SD, RI		SG, SD, CD		1		1		1				P/C

				Crissal Thrasher		0		RI, SG		RI, CD		1		1				C/U		P		in limestone thickets

				Curve-billed Thrasher		0		SD, SG		SG, SD, CD		1		1		1		R		C

				Elf Owl		0		RI, ME, SD		SG, SD, CD		1		1				C		C

				Ferruginous Hawk		0		SG?		N/A						1				U		winter only in SE AZ

				Ferruginous Pygmy-Owl		0		SD, RI		SG, SD, DG		1		1		1				U

				Five-striped Sparrow		0		SG, RI		DG		1								U		rare; may not reach Rosemont area

				Gambel's Quail		0		SD, CD, SG, RI		SG, SD, CD		1		1				R		C

				Gila Woodpecker		0		SD, SG, ME, RI		SG, SD, CD		1		1		1		U/R		C

				Gilded Flicker		0		SD		SG, SD				1						C

				Grasshopper Sparrow		0		SG		N/A						1				C

				Gray Flycatcher		0		ME		N/A						1		U		U

				Gray Hawk		0		RI, CD		N/A						1				C		sizeable pop in Cienega Creek

				Greater Pewee		0		prob above ME		PF, SF		1								P		mostly or entirely higher elevations

				Greater Roadrunner		0		SD, CD, SG, ME		CD		1						R		C

				Hepatic Tanager		0		SD, ME, RI		RI		1						R		P

				Hooded Oriole		0		RI, ME		RI		1		1				R		C

				Hutton's Vireo		0		ME		PO		1						R		P

				Inca Dove		0		SG, SD		SG, SD				1						U		urban mostly

				Ladder-backed Woodpecker		0		SD, SG, ME, CD, RI		CD		1						U		P/C

				Lark Sparrow		0		SG, ME, SD		N/A						1		C		P		more winter use

				Loggerhead Shrike		0		SD, SG		N/A						1		R/U		C		breeding, migrant, and wintering

				Lucifer Hummingbird		0		SG, RI, ME, SD		CD		1				1				P

				Lucy's Warbler		0		SD, RI, SG		RI		1		1		1		C		C

				Mexican Jay		0		ME, RI		PO		1						C		C

				Northern Beardless-Tyrranulet		0		RI, SD, CD		RI		1				1		R		C

				Northern Harrier		0		SG		N/A						1		R		U/P

				Painted Redstart		0		RI, ME		PO		1						R		C

				Peregrine Falcon		0		CR + all upland types		N/A						1				P

				Phainopepla		0		SD, SG, RI		RI		1		1				U		C

				Rufous-winged Sparrow		0		SD		RI, DG		1		1				R/U		C

				Scaled Quail		0		CD, SG		CD		1								C

				Scott's Oriole		0		SD, CD, SG, ME, RI		PO		1						U		C

				Spotted Owl (TE)		0		ME?		PO		1				1				U		mostly or entirely higher elevations

				Swainson's Hawk		0		SG, CD		DG		1								U

				Thick-billed Kingbird		0		RI, SD, SG		RI		1								U

				Varied Bunting		0		RI, SD, CD, SG		RI		1						R		C

				Verdin		0		SD, SG, RI		SG, SD, CD		1		1				U/C		C

				Vermillion Flycatcher		0		RI, SD, SG		N/A						1		R		C

				Virginia's Warbler		0		ME, RI		PO		1		1		1		R		U

				Western Screech-Owl		0		RI, SD, SG, ME		SG, SD				1				C		P

				Whiskered Screech-Owl		0		ME, RI		PO		1								U

				White-throated Swift		0		CR, SD, ME		CR		1						U		P		on ridgetops in Rosemont area

				Willow Flycatcher		0		SD, RI		RI		1		1						C

				Yellow-billed Cuckoo		0		SD, SG, RI		RI		1		1		1		R		C

				Yellow-eyed Junco		0		SG, ME		PF, SF		1						U/C		U

				American Bittern		1				N/A						1						waterfowl

				Audubon's Oriole		1				N/A						1						S TX only

				Bachman's Sparrow		1				N/A						1						east TX and east

				Black Rail		1				WE				1		1						waterfowl

				Black Tern		1				N/A						1						waterfowl

				Blackpoll Warbler		1				N/A						1				U		rare migrant

				Brown Pelican (TE)		1				N/A						1						waterfowl

				Clapper Rail (Yuma subspecies)		1				WE				1								waterfowl

				Eared Quetzal		1				RI		1								U		rare migrant

				Field Sparrow		1				N/A						1				N/A		rare migrant

				Flammulated Owl		1				PF, SF		1										high elevation only

				Grace's Warbler		1				PO		1										high elevation only

				Gray Vireo		1				CH, PJ		1				1						outside natural range

				Henslow's Sparrow		1				N/A						1						east TX and east

				Least Bittern		1				N/A						1						waterfowl

				Least Grebe		1				N/A						1						waterfowl

				LeConte's Thrasher		1				SG, SD				1								far western deserts only

				Mexican Chickadee		1				PF, SF		1										Chiricahuas in AZ only

				Mountain Plover		1				N/A						1						rare migrant to ag fields

				Northern Goshawk		1				N/A						1						high elevation only

				Olive Sparrow		1				N/A						1						S TX only

				Olive Warbler		1				PF, SF		1										high elevation only

				Painted Bunting		1				N/A						1						outside natural range

				Prairie Warbler		1				N/A						1						east TX and east

				Reddish Egret		1				N/A						1						waterfowl

				Red-faced Warbler		1				PF, SF		1										high elevation only

				Red-headed Woodpecker		1				N/A						1						outside natural range

				Sage Sparrow		1				N/A						1						outside natural range

				Snowy Plover		1				N/A						1						rare migrant valleys

				Tropical Parula		1				N/A						1						S TX only

				Veery		1				N/A						1						outside natural range

				White-faced Ibis		1				N/A						1						waterfowl

				Wilson's Plover		1				N/A						1						coastal shorebird

				Worm-eating Warbler		1				N/A						1						east TX and east
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						C		Confirmed breeding locally or nearby

						U		Unconfirmed breeding occurrence locally or nearby (but possible)
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From: Melissa Reichard
Sent By: rosemonteis
To: dmorrow@swca.com; sldavis@fs.fed.us; gmckay@fs.fed.us; ehornung@swca.com; sgriset@swca.com;

tfurgason@swca.com; rbowers@swca.com; mjfitch@fs.fed.us; jezzo@swca.com; tciapusci@fs.fed.us;
awcampbell@fs.fed.us; beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; teuler@swca.com;
aelek@fs.fed.us; wgillespie@fs.fed.us; hschewel@fs.fed.us; ccoyle@swca.com; jderby@fs.fed.us;
mfarrell@fs.fed.us; khouser@swca.com; wkeyes@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us;
jgrams@swca.com; temmett@fs.fed.us; gsoroka@swca.com; ccleblanc@fs.fed.us; ecuriel@fs.fed.us;
ljones02@fs.fed.us; kpohs@swca.com; hhall@swca.com; mbidwell@swca.com; rellis@swca.com;
jconnell@swca.com; rmraley@fs.fed.us; dkeane@swca.com; klgraves@fs.fed.us; daleortmanpe@live.com;
kellett@fs.fed.us; lcgarrett77@msn.com; devinquintana@fs.fed.us; rlaford@fs.fed.us; rlefevre@fs.fed.us;
abelauskas@fs.fed.us; mreichard@swca.com; bgaddis@swca.com; kserrato@swca.com; dsebesta@fs.fed.us;
cbellavia@swca.com

Subject: New Tech Reports!
Date: 04/28/2009 03:33 PM

Here's something on Rosemont Copper Project EIS that I'd like you to see.
To go directly to the item, click the link below or paste it into your web
browser. Please note that some email clients require that all the letters
and numbers in the link appear on one line, or else it won't go to the right
place.

https://rosemonteis.webexone.com/r.asp?a=3&id=10213
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From: Heidi Schewel
To:
Bcc: Salek Shafiqullah
Subject: News Release:  Coronado National Forest to Prepare Environmental Impact Statement for Rosemont Copper

Project
Date: 03/11/2008 04:00 PM
Attachments: rosemont-noi-news-release 031108.pdf

For Immediate Release Contact: Heidi Schewel (520) 388-8484

Coronado National Forest to Prepare Environmental Impact Statement for
Rosemont Copper Project

 
(TUCSON, ARIZONA, March 11, 2008)  Coronado National Forest Supervisor Jeanine
Derby submitted a Notice of Intent for publication in the Federal Register to initiate
preparation of an Environmental Impact Statement (EIS) for the proposed Rosemont
Copper Project.

The EIS will disclose the potential environmental and social effects anticipated as a
result of the proposed Rosemont Mine Plan of Operation (MPO), including
construction and operation of an open-pit mine and related facilities, and will
determine if the Forest Plan must be amended to allow such mining activities. In
addition, the EIS may evaluate other connected actions related to the MPO, such as
construction of roads and utilities.

As proposed, the Rosemont Copper Project would be located 30 miles southeast of
Tucson, in Pima County, on approximately 995 acres of private land, 3,670 acres of
National Forest land, 15 acres of land administered by the Bureau of Land
Management, and 75 acres of State Trust land.

While the Forest Service assumes the role of lead agency in preparation of the EIS,
many other federal, state, and local government agencies with jurisdiction may also
participate. To assist with preparation of the EIS, the Forest Service has selected
SWCA Environmental Consultants based in Phoenix, Arizona. The proponent,
Rosemont Copper Company, is responsible for the cost of preparing the EIS.

A draft EIS may be available for public review by March, 2009, with a final EIS
projected for completion by November, 2009.

The Forest Service encourages public participation in the EIS process. Three initial
public open-house meetings are scheduled this month, as follows:

1. March 18, 2008, Pima Community College Desert Vista Campus, 5901 South Calle
Santa Cruz, Tucson, Arizona. 7:00 p.m. - 9:00 p.m.
2. March 19, 2008, Canoa Hills Recreation Center, 3660 South Camino del Sol, Green
Valley, Arizona, 6:30 p.m. - 8:30 p.m.
3. March 20, 2008, Patagonia Union High School, Highway 82, Patagonia, Arizona,
6:00 p.m.- 8:00 p.m.

Other meetings may be scheduled as needed.

Alternatively, for those who do not attend meetings, an initial public comment period
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The Forest Service encourages public participation in the EIS process.  Three initial 
public open-house meetings are scheduled this month, as follows: 


1. March 18, 2008, Pima Community College Desert Vista Campus, 5901 South Calle 
Santa Cruz, Tucson, Arizona. 7:00 p.m. - 9:00 p.m.  


2. March 19, 2008, Canoa Hills Recreation Center, 3660 South Camino del Sol, 
Green Valley, Arizona, 6:30 p.m. - 8:30 p.m.  


3. March 20, 2008, Patagonia Union High School, Highway 82, Patagonia, Arizona, 
6:00 p.m.- 8:00 p.m.  


 
Other meetings may be scheduled as needed. 
 
Alternatively, for those who do not attend meetings, an initial public comment period 
runs through April 18, 2008.  Agencies or individuals can submit comments by mail, 
FAX, or email as follows:  
 


• Mail comments to Team Leader, Rosemont Copper Project, Coronado National 
Forest, 300 W. Congress St., Tucson, Arizona 85701  


• FAX comments to (520) 388–8305, ATTN:  Rosemont Team Leader  
• Or email to comments-southwestern-coronado@fs.fed.us 


 
For questions about the public meetings or the comment period, the public can call (520) 
388-8300. 
 
Questions about the EIS process should be directed to Ms. Andrea Campbell, Forest 
NEPA Coordinator, at 300 W. Congress St., Tucson, AZ 85701, or telephone (520) 388-
8300. 
 
Additional information about the proposed Rosemont Copper Project, including the 
Notice of Intent, is available online at www.fs.fed.us/r3/coronado/rosemont. 
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runs through April 18, 2008. Agencies or individuals can submit comments by mail,
FAX, or email as follows:

Mail comments to Team Leader, Rosemont Copper Project, Coronado National
Forest, 300 W. Congress St., Tucson, Arizona 85701

FAX comments to (520) 388–8305, ATTN: Rosemont Team Leader

Or email to comments-southwestern-coronado@fs.fed.us

For questions about the public meetings or the comment period, the public can call
(520) 388-8300.
Questions about the EIS process should be directed to Ms. Andrea Campbell, Forest
NEPA Coordinator, at 300 W. Congress St., Tucson, AZ 85701, or telephone (520)
388-8300.

Additional information about the proposed Rosemont Copper Project, including the
Notice of Intent, is available online at www.fs.fed.us/r3/coronado/rosemont.

        

Heidi Schewel
Coronado National Forest
Media Officer, Fire Information
Communications and Technology Team
Collateral:  FOET Chair
(520) 749-7720   FAX (520) 749-7723
hschewel@fs.fed.us
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Derby submitted a Notice of Intent for publication in the Federal Register to initiate 
preparation of an Environmental Impact Statement (EIS) for the proposed Rosemont 
Copper Project. 
 
The EIS will disclose the potential environmental and social effects anticipated as a result 
of the proposed Rosemont Mine Plan of Operation (MPO), including construction and 
operation of an open-pit mine and related facilities, and will determine if the Forest Plan 
must be amended to allow such mining activities.  In addition, the EIS may evaluate other 
connected actions related to the MPO, such as construction of roads and utilities. 
 
As proposed, the Rosemont Copper Project would be located 30 miles southeast of 
Tucson, in Pima County, on approximately 995 acres of private land, 3,670 acres of National 
Forest land, 15 acres of land administered by the Bureau of Land Management, and 75 acres of 
State Trust land. 
 
While the Forest Service assumes the role of lead agency in preparation of the EIS, many 
other federal, state, and local government agencies with jurisdiction may also participate.  
To assist with preparation of the EIS, the Forest Service has selected SWCA 
Environmental Consultants based in Phoenix, Arizona.  The proponent, Rosemont 
Copper Company, is responsible for the cost of preparing the EIS. 
 
A draft EIS may be available for public review by March, 2009, with a final EIS 
projected for completion by November, 2009. 
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The Forest Service encourages public participation in the EIS process.  Three initial 
public open-house meetings are scheduled this month, as follows: 


1. March 18, 2008, Pima Community College Desert Vista Campus, 5901 South Calle 
Santa Cruz, Tucson, Arizona. 7:00 p.m. - 9:00 p.m.  


2. March 19, 2008, Canoa Hills Recreation Center, 3660 South Camino del Sol, 
Green Valley, Arizona, 6:30 p.m. - 8:30 p.m.  


3. March 20, 2008, Patagonia Union High School, Highway 82, Patagonia, Arizona, 
6:00 p.m.- 8:00 p.m.  


 
Other meetings may be scheduled as needed. 
 
Alternatively, for those who do not attend meetings, an initial public comment period 
runs through April 18, 2008.  Agencies or individuals can submit comments by mail, 
FAX, or email as follows:  
 


• Mail comments to Team Leader, Rosemont Copper Project, Coronado National 
Forest, 300 W. Congress St., Tucson, Arizona 85701  


• FAX comments to (520) 388–8305, ATTN:  Rosemont Team Leader  
• Or email to comments-southwestern-coronado@fs.fed.us 


 
For questions about the public meetings or the comment period, the public can call (520) 
388-8300. 
 
Questions about the EIS process should be directed to Ms. Andrea Campbell, Forest 
NEPA Coordinator, at 300 W. Congress St., Tucson, AZ 85701, or telephone (520) 388-
8300. 
 
Additional information about the proposed Rosemont Copper Project, including the 
Notice of Intent, is available online at www.fs.fed.us/r3/coronado/rosemont. 
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From: Melinda D Roth
To: dkriegel@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; hschewel@fs.fed.us; mfarrell@fs.fed.us;

wgillespie@fs.fed.us; Beverley A Everson; Richard A Gerhart; Celeste A Gordon; Jennifer Ruyle; Teresa Ann
Ciapusci

Cc: Reta Laford; cbellavia@swca.com; cwhite@swca.com; tfurgason@swca.com
Subject: News reporter inquiries
Date: 07/01/2010 03:52 PM

A friendly reminder: Rosemont is a project with National interest and, as such, we are to refer media
inquiries to Heidi Schewel.  We have a prescibed protocol to follow with the Region and Washingtom
Office in this case so there are no surprises at these levels. Tony Davis, with the Arizona Daily Star, is
following up on Tom Power's economic presentations, including contacting people who attended
yesterday's IDT meeting. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)
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From: Salek Shafiqullah
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us; Roger D Congdon; Michael A Linden

Subject: Newspaper Article:  Are Rosemont mining claims valid?
Date: 04/19/2010 11:00 AM

FYI.....in case you have not seen this newspaper article yet..... 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

<http://azstarnet.com/> 
Are Rosemont mining claims valid? 
Tony Davis 
Arizona Daily Star 
Posted: Monday, April 19, 2010 12:00 am 
  
Filing mining claims is typically a routine step for companies that want 
to extract minerals from public land. The cost is $175 to file a claim 
and $125 annually to maintain it, and all a claimant has to do is stake 
the claim area and record the claim with the local county recorder's 
office and the BLM. 
  
There's no limit on the amount of acres someone can claim, and small 
miners who file fewer than 10 claims can substitute exploration work for 
paying the annual maintenance fee. 
  
Those questions loom large for the proposed Rosemont Mine in the Santa 
Ritas as officials debate whether the federal government must check out 
the validity of claims before deciding on a mining application - and if 
so, whether that means, contrary to more than a century of tradition, 
that the feds can say "no" to a mine. 
  
A January 2010 letter from U.S. Agriculture Secretary Tom Vilsack 
promised Pima County officials that the feds wouldn't decide on Rosemont 
until they did a "thorough review" of whether its nearly 900 mining 
claims are valid. 
  
That process, rarely done, can cost tens of thousands of dollars and 
take up to five years, the U.S. Bureau of Land Management said. And it 
could significantly delay the Rosemont project at a time when it hopes 
to win federal approval and start construction by the end of this year 
and begin mining by 2012. 
  
In a court filing in late March, the Obama administration seemed to take 
the opposite tack. Responding to an environmentalist lawsuit, the 
administration said on March 30 that it would defend rules handed down 
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in the waning days of the Bush administration that said the feds don't 
need to review the validity of claims. 
  
But in an interview last week, Vilsack deputy Jay Jensen indicated that 
the court filing and the letter don't mean what they seem on the 
surface. Jensen, an Agriculture Department official who visited the 
Rosemont site and heard opponents' testimony last fall, suggested that 
the Obama administration isn't ready to take a stand on whether it needs 
to figure out whether the claims are valid. 
  
Jensen said the court filing was simply a case of the administration 
acting to "stand up and say, 'Are you defendants or not defendants?' We 
haven't established our position yet." 
  
Similarly, he said, Vilsack's Jan. 25 letter was only "a more generic 
commitment to making sure these claims are appropriate and valid" - not 
a pledge to conduct the detailed, formal review that Pima County 
Administrator Chuck Huckelberry and environmentalists want. 
  
In a nod to the industry's side, Jensen said that so far, "everything we 
see points to the fact that there are valid claims. But we are working 
off early information that hasn't been fully vetted yet from the (U.S.) 
Forest Service." 
  
The Bush administration did not require that companies prove the 
validity of their claims. Last year, five environmental groups around 
the West filed suit to try to overturn the Bush regulations. The groups 
included Save the Scenic Santa Ritas, which is fighting Rosemont. If the 
environmental groups prevail, the Forest Service no longer could 
automatically contend, as it has in the past, that it cannot say "no" to 
Rosemont or another public-lands mine. 
  
Instead, the government would have to check claims' validity, and "it 
would take what is already a very lengthy review process, three to five 
years and often longer, and create interminable delays," said Timothy 
McCrum, an attorney in Washington, D.C., who represents the National 
Mining Association. 
  
Now, the validity of claims is checked only in areas such as national 
parks or other areas that are closed to mineral entry but used to be 
open to mining - particularly newly closed areas, McCrum said. 
  
But for environmentalists, U.S. Rep. Raúl Grijalva and Pima County 
officials - all of whom oppose Rosemont - this case will determine 
whether mining companies can "dump" mine wastes onto public land 
regardless of whether the claims are valid. Rosemont has said it plans 
to dig its open-pit mine on 900 acres of private land. It has filed 
claims on thousands of acres of public land to place waste rock and 
tailings. 
  
"We just thought that if you are going to undertake a process as 
expensive and time-consuming as this has been (for the Rosemont Mine), 
you would want to check on the front end to see if they have valid 



claims," said Nicole Fyffe, executive assistant to Chuck Huckelberry, 
who has tried without success since 2006 to get the Forest Service to 
check the validity. 
  
"Because the land encumbered by the claims is being used for the dumping 
of waste material, there is obviously no plan to recover the valuable 
minerals for which the claim was filed," Huckelberry said. "Hence, from 
our point of view, the claims are not valid." 
  
Rosemont CEO Rod Pace said that under the 1872 Mining Law, a company's 
claims for land used to place waste rock or tailings are valid as long 
as that activity is part of a larger operation where minerals are 
extracted. If the Obama administration is going to defend the Bush-era 
rules for most mines, "I don't think they can make a special exception 
for one mine," he said, referring to Vilsack's letter. 
  
But such arguments mix apples and oranges, countered Roger Flynn, a 
Boulder, Colo., attorney representing the environmental groups. 
  
"How can they be valuable claims if they are dumping waste on them?" he 
asked. 
  
/Contact reporter Tony Davis at 806-7746 or tdavis@azstarnet.com 
<mailto:tdavis@azstarnet.com>; follow him on Twitter at tonydavis987/ 
  
Posted in Environment </news/science/environment>, Local 
</business/local>, Tony-davis </staff/tony-davis> on / Monday, April 19, 
2010 12:00 am Updated: 11:21 pm. / | Tags: 
  
© Copyright 2010, Arizona Daily Star </>, 4850 S. Park Ave. Tucson, AZ | 
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From: Salek Shafiqullah
To: Karyn B Harbour
Subject: Newspaper Article:  Are Rosemont mining claims valid?
Date: 04/21/2010 10:28 AM

Hello Karyn,
In case you are interested.  
How is it going on Carlotta?
Cheers.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 04/21/2010 10:26 AM -----

Salek
Shafiqullah/R3/USDAFS 

04/19/2010 11:00 AM

To Beverley A Everson/R3/USDAFS

cc abelauskas@fs.fed.us, aelek@fs.fed.us,
cablair@fs.fed.us, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,
hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
Melinda D Roth/R3/USDAFS@FSNOTES,
mfarrell@fs.fed.us, mreichard@swca.com,
rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us,
Roger D Congdon/WO/USDAFS@FSNOTES, Michael A
Linden/R3/USDAFS@FSNOTES

Subject Newspaper Article: Are Rosemont mining claims
valid?

FYI.....in case you have not seen this newspaper article yet..... 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

<http://azstarnet.com/>
Are Rosemont mining claims valid?
Tony Davis 
Arizona Daily Star 
Posted: Monday, April 19, 2010 12:00 am

 
Filing mining claims is typically a routine step for companies
that want
to extract minerals from public land. The cost is $175 to file
a claim
and $125 annually to maintain it, and all a claimant has to do
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is stake
the claim area and record the claim with the local county
recorder's
office and the BLM.

 
There's no limit on the amount of acres someone can claim, and
small
miners who file fewer than 10 claims can substitute
exploration work for
paying the annual maintenance fee.

 
Those questions loom large for the proposed Rosemont Mine in
the Santa
Ritas as officials debate whether the federal government must
check out
the validity of claims before deciding on a mining application
- and if
so, whether that means, contrary to more than a century of
tradition,
that the feds can say "no" to a mine.

 
A January 2010 letter from U.S. Agriculture Secretary Tom
Vilsack
promised Pima County officials that the feds wouldn't decide
on Rosemont
until they did a "thorough review" of whether its nearly 900
mining
claims are valid.

 
That process, rarely done, can cost tens of thousands of
dollars and
take up to five years, the U.S. Bureau of Land Management
said. And it
could significantly delay the Rosemont project at a time when
it hopes
to win federal approval and start construction by the end of
this year
and begin mining by 2012.

 
In a court filing in late March, the Obama administration
seemed to take
the opposite tack. Responding to an environmentalist lawsuit,
the
administration said on March 30 that it would defend rules
handed down
in the waning days of the Bush administration that said the
feds don't
need to review the validity of claims.

 
But in an interview last week, Vilsack deputy Jay Jensen
indicated that
the court filing and the letter don't mean what they seem on
the



surface. Jensen, an Agriculture Department official who
visited the
Rosemont site and heard opponents' testimony last fall,
suggested that
the Obama administration isn't ready to take a stand on
whether it needs
to figure out whether the claims are valid.

 
Jensen said the court filing was simply a case of the
administration
acting to "stand up and say, 'Are you defendants or not
defendants?' We
haven't established our position yet."

 
Similarly, he said, Vilsack's Jan. 25 letter was only "a more
generic
commitment to making sure these claims are appropriate and
valid" - not
a pledge to conduct the detailed, formal review that Pima
County
Administrator Chuck Huckelberry and environmentalists want.

 
In a nod to the industry's side, Jensen said that so far,
"everything we
see points to the fact that there are valid claims. But we are
working
off early information that hasn't been fully vetted yet from
the (U.S.)
Forest Service."

 
The Bush administration did not require that companies prove
the
validity of their claims. Last year, five environmental groups
around
the West filed suit to try to overturn the Bush regulations.
The groups
included Save the Scenic Santa Ritas, which is fighting
Rosemont. If the
environmental groups prevail, the Forest Service no longer
could
automatically contend, as it has in the past, that it cannot
say "no" to
Rosemont or another public-lands mine.

 
Instead, the government would have to check claims' validity,
and "it
would take what is already a very lengthy review process,
three to five
years and often longer, and create interminable delays," said
Timothy
McCrum, an attorney in Washington, D.C., who represents the
National
Mining Association.



 
Now, the validity of claims is checked only in areas such as
national
parks or other areas that are closed to mineral entry but used
to be
open to mining - particularly newly closed areas, McCrum said.

 
But for environmentalists, U.S. Rep. Raúl Grijalva and Pima
County
officials - all of whom oppose Rosemont - this case will
determine
whether mining companies can "dump" mine wastes onto public
land
regardless of whether the claims are valid. Rosemont has said
it plans
to dig its open-pit mine on 900 acres of private land. It has
filed
claims on thousands of acres of public land to place waste
rock and
tailings.

 
"We just thought that if you are going to undertake a process
as
expensive and time-consuming as this has been (for the
Rosemont Mine),
you would want to check on the front end to see if they have
valid
claims," said Nicole Fyffe, executive assistant to Chuck
Huckelberry,
who has tried without success since 2006 to get the Forest
Service to
check the validity.

 
"Because the land encumbered by the claims is being used for
the dumping
of waste material, there is obviously no plan to recover the
valuable
minerals for which the claim was filed," Huckelberry said.
"Hence, from
our point of view, the claims are not valid."

 
Rosemont CEO Rod Pace said that under the 1872 Mining Law, a
company's
claims for land used to place waste rock or tailings are valid
as long
as that activity is part of a larger operation where minerals
are
extracted. If the Obama administration is going to defend the
Bush-era
rules for most mines, "I don't think they can make a special
exception
for one mine," he said, referring to Vilsack's letter.

 
But such arguments mix apples and oranges, countered Roger



Flynn, a
Boulder, Colo., attorney representing the environmental
groups.

 
"How can they be valuable claims if they are dumping waste on
them?" he
asked.

 
/Contact reporter Tony Davis at 806-7746 or
tdavis@azstarnet.com
<mailto:tdavis@azstarnet.com>; follow him on Twitter at
tonydavis987/

 
Posted in Environment </news/science/environment>, Local
</business/local>, Tony-davis </staff/tony-davis> on / Monday,
April 19,
2010 12:00 am Updated: 11:21 pm. / | Tags:
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From: Salek Shafiqullah
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us; Roger D Congdon; Michael A Linden

Subject: Newspaper Article:  Are Rosemont mining claims valid?
Date: 04/19/2010 11:00 AM

FYI.....in case you have not seen this newspaper article yet..... 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

<http://azstarnet.com/>
Are Rosemont mining claims valid?
Tony Davis 
Arizona Daily Star 
Posted: Monday, April 19, 2010 12:00 am

 
Filing mining claims is typically a routine step for companies
that want
to extract minerals from public land. The cost is $175 to file
a claim
and $125 annually to maintain it, and all a claimant has to do
is stake
the claim area and record the claim with the local county
recorder's
office and the BLM.

 
There's no limit on the amount of acres someone can claim, and
small
miners who file fewer than 10 claims can substitute
exploration work for
paying the annual maintenance fee.

 
Those questions loom large for the proposed Rosemont Mine in
the Santa
Ritas as officials debate whether the federal government must
check out
the validity of claims before deciding on a mining application
- and if
so, whether that means, contrary to more than a century of
tradition,
that the feds can say "no" to a mine.

 
A January 2010 letter from U.S. Agriculture Secretary Tom
Vilsack
promised Pima County officials that the feds wouldn't decide
on Rosemont
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until they did a "thorough review" of whether its nearly 900
mining
claims are valid.

 
That process, rarely done, can cost tens of thousands of
dollars and
take up to five years, the U.S. Bureau of Land Management
said. And it
could significantly delay the Rosemont project at a time when
it hopes
to win federal approval and start construction by the end of
this year
and begin mining by 2012.

 
In a court filing in late March, the Obama administration
seemed to take
the opposite tack. Responding to an environmentalist lawsuit,
the
administration said on March 30 that it would defend rules
handed down
in the waning days of the Bush administration that said the
feds don't
need to review the validity of claims.

 
But in an interview last week, Vilsack deputy Jay Jensen
indicated that
the court filing and the letter don't mean what they seem on
the
surface. Jensen, an Agriculture Department official who
visited the
Rosemont site and heard opponents' testimony last fall,
suggested that
the Obama administration isn't ready to take a stand on
whether it needs
to figure out whether the claims are valid.

 
Jensen said the court filing was simply a case of the
administration
acting to "stand up and say, 'Are you defendants or not
defendants?' We
haven't established our position yet."

 
Similarly, he said, Vilsack's Jan. 25 letter was only "a more
generic
commitment to making sure these claims are appropriate and
valid" - not
a pledge to conduct the detailed, formal review that Pima
County
Administrator Chuck Huckelberry and environmentalists want.

 
In a nod to the industry's side, Jensen said that so far,
"everything we
see points to the fact that there are valid claims. But we are



working
off early information that hasn't been fully vetted yet from
the (U.S.)
Forest Service."

 
The Bush administration did not require that companies prove
the
validity of their claims. Last year, five environmental groups
around
the West filed suit to try to overturn the Bush regulations.
The groups
included Save the Scenic Santa Ritas, which is fighting
Rosemont. If the
environmental groups prevail, the Forest Service no longer
could
automatically contend, as it has in the past, that it cannot
say "no" to
Rosemont or another public-lands mine.

 
Instead, the government would have to check claims' validity,
and "it
would take what is already a very lengthy review process,
three to five
years and often longer, and create interminable delays," said
Timothy
McCrum, an attorney in Washington, D.C., who represents the
National
Mining Association.

 
Now, the validity of claims is checked only in areas such as
national
parks or other areas that are closed to mineral entry but used
to be
open to mining - particularly newly closed areas, McCrum said.

 
But for environmentalists, U.S. Rep. Raúl Grijalva and Pima
County
officials - all of whom oppose Rosemont - this case will
determine
whether mining companies can "dump" mine wastes onto public
land
regardless of whether the claims are valid. Rosemont has said
it plans
to dig its open-pit mine on 900 acres of private land. It has
filed
claims on thousands of acres of public land to place waste
rock and
tailings.

 
"We just thought that if you are going to undertake a process
as
expensive and time-consuming as this has been (for the
Rosemont Mine),
you would want to check on the front end to see if they have



valid
claims," said Nicole Fyffe, executive assistant to Chuck
Huckelberry,
who has tried without success since 2006 to get the Forest
Service to
check the validity.

 
"Because the land encumbered by the claims is being used for
the dumping
of waste material, there is obviously no plan to recover the
valuable
minerals for which the claim was filed," Huckelberry said.
"Hence, from
our point of view, the claims are not valid."

 
Rosemont CEO Rod Pace said that under the 1872 Mining Law, a
company's
claims for land used to place waste rock or tailings are valid
as long
as that activity is part of a larger operation where minerals
are
extracted. If the Obama administration is going to defend the
Bush-era
rules for most mines, "I don't think they can make a special
exception
for one mine," he said, referring to Vilsack's letter.

 
But such arguments mix apples and oranges, countered Roger
Flynn, a
Boulder, Colo., attorney representing the environmental
groups.

 
"How can they be valuable claims if they are dumping waste on
them?" he
asked.

 
/Contact reporter Tony Davis at 806-7746 or
tdavis@azstarnet.com
<mailto:tdavis@azstarnet.com>; follow him on Twitter at
tonydavis987/
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From: Salek Shafiqullah
To: Beverley A Everson
Cc: aelek@fs.fed.us; Beverley A Everson; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M
Farrell; Melinda D Roth; mreichard@swca.com; Reta Laford; rlefevre@fs.fed.us; sldavis@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Newspaper Article:  Asarco promises action to cut dust from Mission Mine
Date: 01/29/2010 09:15 AM

FYI....In case you have not seen this yet.  
Air Quality Article indirectly related to the Rosemont Project. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

<http://azstarnet.com/>
Asarco promises action to cut dust from Mission Mine
Tony Davis Arizona Daily Star 
Posted: Thursday, January 28, 2010 12:00

 
Asarco is promising to modify its tailings-dam construction
practices to
reduce the odds that dust will blow off its Mission Mine
property into
neighboring homes in Sahuarita.

 
The Tucson-based multinational company also is disputing most
of Pima
County's allegations of violations stemming from two major
dust storms
late last year in which mine tailings landed in Sahuarita
homes and
gardens. The dust storms stirred neighbors' concerns that the
tailings
damaged their homes and threatened their health.

 
Those violations, alleged by the county in December, could
prompt
hundreds of thousands of dollars in fines, the maximum
allowable under
state law, County Administrator Chuck Huckelberry has said.
Now the
county Department of Environmental Quality will review
Asarco's
statement - submitted Wednesday to meet a county deadline - to
determine
if fines are warranted and, if so, how large they should be.

 
While Asarco has acknowledged that the tailings dust blocked
visibility
by more than county standards allow, it said that contrary to
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the
county's allegations, it did take reasonable precautions to
prevent the
dust from leaving its property. The county's allegations
failed to
account for the high winds blowing on Nov. 12 and Dec. 22 when
the
violations occurred, the company said.

 
Late Wednesday, Ursula Kramer, the county DEQ director, said
her staff
still believes the violations cited in the notices to Asarco
were valid.

 
"They have to take reasonable precautions, and it's not like
if the wind
blows really hard, they can stop taking precautions," Kramer
said.
"Then, if that amount of control does not keep the dust from
blowing
past the property boundary, it can be considered. They can't
be doing
nothing."

 
Since the Dec. 22 incident, Asarco officials have met with
more than 200
residents near the mine, both one-on-one and at community
meetings, the
company said in a statement released Wednesday night. It has
stationed
an environmental project manager at a clubhouse at the Rancho
Resort
development near the mine.

 
Today it expects to start cleaning up yards covered with dust
from the
Dec. 22 incident. It has also spent most of the past year
working on a
major effort to reclaim closed tailings facilities on American
Indian
land at the Mission Mine, capping over 1,100 acres and seeding
more than
700 acres with native plants, the company said.

 
"We feel very much a part of this community, given that the
majority of
our 2,200 employees live in and around the Tucson area," said
Asarco
President and CEO Manuel Ramos. "We are acting rapidly to
address both
the immediate and long-term concerns related to blowing dust
from our
tailings."



 
The company told the county it would adjust a delicate balance
in how it
adds to tailings dams when they are full. Typically, it raises
those
tailings about 10 feet at a time, but during construction
periods it
keeps the tailings drier than normal so work on the site can
proceed
smoothly. During non-construction periods, it will typically
add much
wetter tailings, with up to 50 percent water, for dust
control.

 
From now on, when the company adds to its tailings - a process
called
berm building - it will build dikes in that area to divide the
tailings
dam into segments. Some segments will keep receiving wet
tailings while
other segments are kept dry for construction, the company's
plan said.
At most, 50 percent of a tailings dam will be in construction
mode, to
reduce the potential for blowing dust, the plan said.

 
In addition, the company will apply water daily to
construction areas,
other disturbed areas and access roads to hold down dust,
unless rain is
falling. Other dust-control materials known as polymers will
also be
added at the end of construction each day. Plus, if dust
storms with
winds over 20 mph are predicted, the company won't do berm-
building work
unless enough rain is predicted to hold down the dust.

 
In its plan, the company said it is committed to keeping its
Mission
Mine complex in compliance with environmental, safety and
health laws
and regulations, and that the plan may be revised from time to
time as
it learns lessons on the ground and as technologies change.

 
In its response to the county, Asarco said winds blew more
than 25 mph
on Nov. 12 and upward of 45 mph on Dec. 22. On the latter
date, "it is
clear that regional gusty winds were causing a problem
throughout large
portions of Pima County and the state, and not solely near
Asarco's
Mission Mine Complex," the company said.



 
On those days, the company immediately put into action all
necessary
dust-control measures, it said: halting berm building,
spraying water
and putting other dust-control materials on the berms and
surrounding
areas, and having its employees work overtime on the areas.

 
Before these dust storms, the company also took these other
precautionary measures, it said:

 
• It did an initial inspection of the tailings dam in question
at the
start of construction work to look for areas that could
generate
excessive dust emissions, and ensured that water was applied
on them.

 
• It did visual observations at that site weekly, and applied
more water
and polymer materials when needed.

 
• During each day of construction, it inspected the berm-
building areas
and applied more water in sections where dust was generated.
It took
similar measures at the end of a construction day.

 
County officials said they would need one to two weeks to
review
Asarco's report and decide how to proceed. They could accept
the report
or disagree on some or all of the points, Kramer said.
Officials will
consider this response in deciding how big a fine to levy, but
that
question could be discussed separately among county officials,
she said.

 
"This is the first step in the whole process," Kramer said.

 
If the county decides to fine Asarco, it would have to take
the company
to court unless Asarco agrees to a settlement payment, she
said.

 
The company's statements about its precautions "are exactly
the kinds of



things we'll have to spend the next little bit of time
reviewing,"
Kramer said. "We did observe what they were doing, and we
didn't feel
they were taking reasonable precautions."

 
On StarNet: Go to azstarnet.com/news/
<http://azstarnet.com/news/>
science/environment for more articles about our environment.

 
*brockovich's law firm is tied in*

 
A Sahuarita woman is enlisting the help of a law firm
connected to the
enviro-celebrity Erin Brockovich in the ongoing effort to get
Asarco to
stop letting tailings dust blow into homes around the Mission
Mine.

 
After Rosemary Simo contacted Brockovich through her Web site,
Brockovich forwarded Simo's e-mail to a New York-based law
firm that
works with her on environmental issues, Simo said. The firm
Weitz &
Luxenberg is going to look into some issues involving dust
from the
mine, Simo said.

 
In an interview, Angel Hertslet, a paralegal working at the
law firm,
would confirm only that the firm has heard from residents in
the area.

 
Brockovich has specialized in community environmental activism
around
the country since the decade-old movie, "Erin Brockovich,"
about how she
helped win a $333 million settlement against a California
utility over
contaminated drinking water in a small town.

 
Tony Davis

 
/Contact reporter Tony Davis at 806-7746 or
tdavis@azstarnet.com
<mailto:tdavis@azstarnet.com>/

 

 



From: Salek Shafiqullah
To: Terry Chute
Subject: Newspaper article:  Review for mine could be delayed
Date: 08/11/2010 12:39 PM

Front page today in Tucson......In case you have not seen this yet. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

Huckelberry might hold up Rosemont permit process
Review for mine could be delayed 

Story
Tony Davis Arizona Daily Star | Posted: Wednesday, August 11, 2010
12:00 am 

Pima County Administrator Chuck Huckelberry, who opposes the Rosemont Mine,
could postpone reviewing its air-quality permit application so long it would further
delay the mine's opening.
Huckelberry said this week that it doesn't make sense for the county to review the
mine's permit request until there is a firm, federally approved site for the mine "that is
not likely to be changed."
That won't occur until the U.S. Forest Service chooses among several alternative
plans for locating and operating the mine, proposed for the Santa Rita Mountains
southeast of Tucson.
Since that may not be decided for another year, the county may not decide on the
air-quality permit for another 18 months after that, under the scenario outlined by
Huckelberry.
Rosemont Copper has hoped to start operating the mine by 2012, but many of its
critics have said that timetable isn't realistic.
Jamie Sturgess, an executive for Rosemont's parent company, said clean-air laws
and rules are clear about permit deadlines, and that the company expects county
officials to refrain from "political posturing."
"In politics, there is always an August surprise," said Sturgess, when told of
Huckelberry's plan to hold off on reviewing the permit. Rosemont Copper submitted
its air-quality permit application to the county Department of Environmental Quality on
July 30.
The application promises to hold down air emissions to no more than 46 percent of
what's allowed by federal standards. The emissions would come from more than 80
types of operations.
The county must approve the permit - which is required for Rosemont to begin
operations - if it concludes that the emissions from the mine will meet federal, state
and local limits.
Under county rules, the county DEQ must tell Rosemont in 60 days from the day it
receives the application whether the application is complete. Then the county has 18
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months to make a final decision on the permit, after taking public comments, holding
a public hearing, issuing a draft permit and taking more public comments.
But until there is a firm, federally approved mine location, Rosemont's air-quality
permit application can't be declared complete, Huckelberry said.
The U.S. government could shift some of the mine's operations and maybe its overall
location, he said, when it makes a final decision on the mine's application for a federal
permit to use Forest Service land. The mine's operations would straddle private and
federal lands.
"The geographic location, height, volume, surface area and exposures - if you move
the mine, it could change emissions," Huckelberry said in an interview. "How can you
base a permit on a location that is changing or on conditions that may change?"
The Forest Service is scheduled to release a draft environmental impact statement on
Rosemont during the last three months of 2010.
Then it will seek public comments and hold hearings on the statement, publish a final
environmental impact statement and make a decision. The service hasn't said when
the decision will occur.
Sturgess, a vice president for Canadian-based Augusta Resource Corp., said Pima
County's rules include clear time frames for deciding on permits.
"If the regulations include a statement that the environmental impact statement must
be completed before we can have our permit reviewed, he may have a point,"
Sturgess said of Huckelberry. "I have read the rules and that requirement is not
there."
Huckelberry said the county's attorneys are reviewing this issue and may offer a
different opinion, adding, "It is a policy decision. We take advice from attorneys, but
we make the decisions."
AIR QUALITY DETAILS
Rosemont Copper's permit application predicts that the mine will generate the most
emissions into the air during its fifth year of operations.
That's when the combined impact of copper mining and truck hauling of the ore is
supposed to be at its peak during the mine's expected 20 years of operation.
The mine's haul trucks will produce the most emissions of any source, primarily by
kicking up dust from dirt roads, the permit application says.
Large and fine particles, sulfur dioxide, nitrogen oxide, organic chemicals and other
hazardous air pollutants are likely to be emitted into the air from Rosemont, but at
levels well below federal, state and county limits, the application says.
To determine if the mine will meet air-quality limits, Pima County will look into the
assumptions Rosemont used to predict its emissions, said Ursula Kramer, director of
the county Department of Environmental Quality.
"Sometimes you can enter an application and do a set of analyses using computer
modeling showing that they meet air-quality standards," Kramer said. "We go back
and look at how they arrived at their conclusion, and we make sure that those
assumptions are supportable. If they are not, that draws into question their conclusion
that they would meet the rules."
Contact reporter Tony Davis at tdavis@azstarnet.com or 806-7746.
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From: Beverley A Everson
To: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: Next meeting with Corps of Engineers
Date: 02/10/2010 05:42 PM

Please see the correspondence below concerning a meeting with the COE to discuss alternatives   Let
me know if you are interested in attending the meeting so that I can keep you in the loop on the
scheduling. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 02/10/2010 05:35 PM ----- 
Melinda D Roth/R3/USDAFS

02/10/2010 04:06 PM

To tfurgason@swca.com, Salek Shafiqullah/R3/USDAFS@FSNOTES
cc Beverley A Everson/R3/USDAFS@FSNOTES, Teresa Ann

Ciapusci/R3/USDAFS@FSNOTES
Subject Re: Fw: Seeking meeting dateLink

check you calendars for a meeting with the Army Corp...see below.  Bev, pls share with others as you
see fit. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

Jeanine Derby/R3/USDAFS

02/10/2010 01:43 PM

To Teresa Ann Ciapusci/R3/USDAFS@FSNOTES
cc Melinda D Roth/R3/USDAFS@FSNOTES, Beverley A

Everson/R3/USDAFS@FSNOTES
Subject Re: Fw: Seeking meeting dateLink
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Let's try to pin down a meeting on March 16.  I'm supposed to be in Albuquerque at RLT, but I'll adjust
if she will agree to a time.   
Bev and Mindy, if Teresa Ann can get a committment from Marjorie Blaine then get SWCA and any
other team members appropriate for this meeting lined up to attend. 

  

Jeanine Derby, Forest Supervisor
Coronado National Forest
phone: 520 388-8306
FAX:  520 388-8305 

Teresa Ann Ciapusci/R3/USDAFS

02/09/2010 08:39 AM

To Jeanine Derby/R3/USDAFS@FSNOTES
cc

Subject Fw: Seeking meeting date

See below.  Marjorie is available on March 9, 10, and 16.  Are any of these dates that work with your
schedule?   

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax 
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 02/09/2010 08:38 AM ----- 
"Blaine, Marjorie E SPL"
<Marjorie.E.Blaine@usace.army.mil>

02/08/2010 03:37 PM

To "Teresa Ann Ciapusci" <tciapusci@fs.fed.us>
cc

Subject RE: Seeking meeting date

9th, 10th, 16th 

Marjorie 
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 3:22 PM
To: Blaine, Marjorie E SPL
Subject: RE: Seeking meeting date

What dates do you have available before March 19?   

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42



Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax 

"Blaine, Marjorie E SPL" <Marjorie.E.Blaine@usace.army.mil> 

02/08/2010 02:14 PM To
"Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Alvarez, Cindy"
<cindy_alvarez@blm.gov> cc Subject
RE: Seeking meeting date

                

Teresa

I'm not available any of those dates.  I don't work on Fridays :( 

Marjorie
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 12:41 PM
To: Blaine, Marjorie E SPL; Alvarez, Cindy
Subject: Seeking meeting date

Marjorie and Cindy - 

I'm working on establishing a date for the responsible officials to meet for
a final look at the range of alternatives for the Rosemont Copper Project
DEIS.  Jeanine has the following dates available:  March 1, 2 or 5 in the
afternoon or any time on March 12.  Please let me know which of these dates
works best for your schedules. 

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax



From: Reta Laford
To: Salek Shafiqullah
Cc: Roger D Congdon; tjchute@msn.com; Melinda D Roth; Beverley A Everson; tfurgason@swca.com
Subject: Next steps, review of corresponding DEIS material -RE: Groundwater Supply Model Meeting Notes
Date: 08/31/2010 06:14 PM
Attachments: 20100830_Hydro mtg_mwh2.docx

Salek - Welcome back.  You missed a great meeting (see attached draft notes). 
Fortunately Roger was there representing the Forest Service's water expertise.  We
have mutually come to a strategy that resolves the previously outstanding matters. 
I suggest you visit with Roger ASAP to get back up-to-speed before he leaves the
Country on vacation.  Also note that in addition to the groundwater report
addendum referred to in the draft notes, material will be put into DEIS Chapter 3
format for your review.  This DEIS material review will need to take priority over a
detailed review of the report addendum.  Terry is in Wednesday and Thursday this
week if you would like an update on our current game plan.  Thanks.

Reta Laford
Acting Forest Supervisor
Coronado National Forest
Phone:  520-388-8307
------------------------------------
▼ Richmond Leeson Jr. <Toby.Leeson@us.mwhglobal.com>

Richmond Leeson Jr.
<Toby.Leeson@us.mwhglobal.com> 

08/31/2010 03:31 PM

To "Nathan W. Haws"
<Nathan.W.Haws@us.mwhglobal.com>,
Melissa Reichard
<mreichard@swca.com>,
"daleortmanpe@live.com"
<daleortmanpe@live.com>, "Hale
Barter" <hbarter@elmontgomery.com>,
Roger D Congdon
<rcongdon@fs.fed.us>,
"modom@elmontgomery.com"
<modom@elmontgomery.com>

cc Katherine Arnold
<karnold@rosemontcopper.com>, Reta
Laford <rlaford@fs.fed.us>

Subject RE: Groundwater Supply Model meeting

All,

 
I concur with Nathan’s comments and made a few edits myself, mostly language
(see attachment).

 
Regards, Toby
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Proposed Rosemont Copper Project 

 

Hydrology Meeting

August 30, 2010

Attendees:

		Forest Service

		SWCA

		MWH

		Errol Montgomery

		RCC



		Roger Congdon

		Melissa Reichard

		Toby Leeson

		Hale Barter

		Kathy Arnold



		Reta Laford

		Dale Ortman

		Nathan Haws

		Jim Davis

		



		 

		 

		

		 Mark Cross

		



		

		

		

		Marla Odom

		





 

Topics Discussed:

· Review of EIS Significant Issues 3a and 3b

· Objectives of Groundwater Supply model

· Information needed for NEPA process



Agreements Made:

· The updates and revisions to the model and model explanations will be documented in an aAddendum to the modeling report needed.

· In addition to modeling drawdown caused by ADWR committed water demands, water level changes from potential CAP recharge and potential Sierrita Mitigation pumping will be discussed.Reasonable Background Variations

· Water level changes from potential CAP recharge will be estimated from the results of simulations reported in ???????????????- do not put in model, only use as discussion in result description as speculative

· Water level changes from potential Sierrita Mitigation pumping will be estimated from results of simulations reported in Sierrita Mitigation Feasibility Study (Hydro Geo Chem, 2008).- do not put in model, only use a quantitative discussion in result description as speculative

· The effects of potential CAP recharge and Sierrita Mitigation Pumping will be explained in a separate section of the addendum

· A sensitivity analysis of future pumping may be conducted using the following scenarios:Community demand of Town of Sahuarita and ASLD

· Best case - no increase

· Reasonable - 50% use	Comment by Toby Leeson: Might be better to call this "Likely", as even the worst case is reasonable and quite possible, just not very likely.  Need to justify the use of 50%.

· Worst case - Full use (non-speculative uses, those with a reasonable chance of actually happening).

(It was agreed that an analysis of the sensitivity of the water levels to the first two cases is not required if the “full use” scenario is modeled, along with a discussion of the potential effects of CAP recharge and Sierrita Mitigation pumping.)

· Things to clarify in report

· The eEffects, or lack-thereof, of the Santa Cruz Fault on the hydrogeology and a discussion of spatial variation of the fault’s hydrogeologic parameters

· The base model for the simulations was the Use of ADWR TAMA model, which is an accepted, calibrated modelalready calibrated,.  The changes made to the model were to bring the model into better conformity with known data and to refine the model grid to allow a higher precision in the predictions.  The model report shall explain that the changes made to the ADWR model did not bring the model out of calibration – i.e. the calibration was insensitive to or improved by the changes, and therefore the current revised model is in calibration. was not brought out of calibration by any changes made

· Clearly and thoroughly sState the objectives, capabilities, and limitations of the model.  Demonstrate that the model meets the objectives, how they were achieved and that these objectives are suitable for the EIS.  

· Explain what is known and, unknown about the hydrogeology, aquifer stresses and behavior (past and future) and what assumptions were made.

· Demonstrate that the mModel results are insensitive to the sSouthern constant head boundary.  This can be done by showing that the influence of drawdown from the Rosemont pumping does not extend to the southern boundary.

· Provide cross-section plots that show projected water level changes at different times at critical locations.





Action Items/Assignments:

· Montgomery -- write report Addendum

· MWH - review Addendum and prepare response that states that the Addendum does or does not resolve outstanding issues.

· The addendum will be published along with the original report.



 

 
Toby Leeson, P.G.              
Principal Hydrogeologist / Location Manager
Engineering and Technical Services Group
MWH Global, Inc.
1475 Pine Grove Rd., Suite 109       Tel:         970 879 6260
P.O. Box 774018                                 Mobile:   970 846 4068
Steamboat Springs, CO 80477        Fax:        970 879 9048
USA

 
Toby.Leeson@mwhglobal.com
www.mwhglobal.com

 
From: Nathan W. Haws 
Sent: Tuesday, August 31, 2010 10:51 AM
To: Melissa Reichard; daleortmanpe@live.com; Hale Barter;
Roger D Congdon; Richmond Leeson Jr.;
modom@elmontgomery.com
Cc: Katherine Arnold; Reta Laford
Subject: RE: Groundwater Supply Model meeting

 
All – Here are my edits to the meeting notes.

 
From: Melissa Reichard [mailto:mreichard@swca.com] 
Sent: Monday, August 30, 2010 2:21 PM
To: daleortmanpe@live.com; Hale Barter; Roger D Congdon;
Nathan W. Haws; Richmond Leeson Jr.;
modom@elmontgomery.com
Cc: Katherine Arnold; Reta Laford
Subject: Groundwater Supply Model meeting

 
All-
Please review the attached meeting notes and use track changes for any
input/changes that you have.
Thanks!

 
Melissa Reichard



Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell

 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the
individual or entity to which it is addressed and may contain information that is privileged,
confidential and/or exempt from disclosure under applicable law. If you are not the intended
recipient or an authorized representative of the intended recipient, you are hereby notified
that any review, dissemination or copying of this email and its attachments, if any, or the
information contained herein is prohibited. If you have received this email in error, please
immediately notify the sender by return email and delete this email from your system. Thank
you.

 


Proposed Rosemont Copper Project 

 

Hydrology Meeting

August 30, 2010

Attendees:

		Forest Service

		SWCA

		MWH

		Errol Montgomery

		RCC



		Roger Congdon

		Melissa Reichard

		Toby Leeson

		Hale Barter

		Kathy Arnold



		Reta Laford

		Dale Ortman

		Nathan Haws

		Jim Davis

		



		 

		 

		

		 Mark Cross

		



		

		

		

		Marla Odom

		





 

Topics Discussed:

· Review of EIS Significant Issues 3a and 3b

· Objectives of Groundwater Supply model

· Information needed for NEPA process



Agreements Made:

· The updates and revisions to the model and model explanations will be documented in an aAddendum to the modeling report needed.

· In addition to modeling drawdown caused by ADWR committed water demands, water level changes from potential CAP recharge and potential Sierrita Mitigation pumping will be discussed.Reasonable Background Variations

· Water level changes from potential CAP recharge will be estimated from the results of simulations reported in ???????????????- do not put in model, only use as discussion in result description as speculative

· Water level changes from potential Sierrita Mitigation pumping will be estimated from results of simulations reported in Sierrita Mitigation Feasibility Study (Hydro Geo Chem, 2008).- do not put in model, only use a quantitative discussion in result description as speculative

· The effects of potential CAP recharge and Sierrita Mitigation Pumping will be explained in a separate section of the addendum

· A sensitivity analysis of future pumping may be conducted using the following scenarios:Community demand of Town of Sahuarita and ASLD

· Best case - no increase

· Reasonable - 50% use	Comment by Toby Leeson: Might be better to call this "Likely", as even the worst case is reasonable and quite possible, just not very likely.  Need to justify the use of 50%.

· Worst case - Full use (non-speculative uses, those with a reasonable chance of actually happening).

(It was agreed that an analysis of the sensitivity of the water levels to the first two cases is not required if the “full use” scenario is modeled, along with a discussion of the potential effects of CAP recharge and Sierrita Mitigation pumping.)

· Things to clarify in report

· The eEffects, or lack-thereof, of the Santa Cruz Fault on the hydrogeology and a discussion of spatial variation of the fault’s hydrogeologic parameters

· The base model for the simulations was the Use of ADWR TAMA model, which is an accepted, calibrated modelalready calibrated,.  The changes made to the model were to bring the model into better conformity with known data and to refine the model grid to allow a higher precision in the predictions.  The model report shall explain that the changes made to the ADWR model did not bring the model out of calibration – i.e. the calibration was insensitive to or improved by the changes, and therefore the current revised model is in calibration. was not brought out of calibration by any changes made

· Clearly and thoroughly sState the objectives, capabilities, and limitations of the model.  Demonstrate that the model meets the objectives, how they were achieved and that these objectives are suitable for the EIS.  

· Explain what is known and, unknown about the hydrogeology, aquifer stresses and behavior (past and future) and what assumptions were made.

· Demonstrate that the mModel results are insensitive to the sSouthern constant head boundary.  This can be done by showing that the influence of drawdown from the Rosemont pumping does not extend to the southern boundary.

· Provide cross-section plots that show projected water level changes at different times at critical locations.





Action Items/Assignments:

· Montgomery -- write report Addendum

· MWH - review Addendum and prepare response that states that the Addendum does or does not resolve outstanding issues.

· The addendum will be published along with the original report.



From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; wgillespie@fs.fed.us; Walter
Keyes; tfurgason@fs.fed.us; mreichard@swca.com; Melinda D Roth

Subject: No IDT meeting this week.  PLEASE PLAN ON A FULL DAY MEETING ON AUGUST 12, BOTH CORE AND
EXTENDED

Date: 08/03/2009 04:35 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Debby Kriegel; jrigg@swca.com; Melinda D Roth; mreichard@swca.com; Salek Shafiqullah; Sarah L Davis;

tfurgason@swca.com; tjchute@msn.com; William B Gillespie; Jeremy J Sautter
Subject: No IDT meeting tomorrow, August 4
Date: 08/03/2010 12:16 PM

Please use the day to work on Rosemont assignments independently, or if you are
caught up, enjoy a day off from the project.  Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: Alan Belauskas; Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel;

Deborah K Sebesta; Eli Curiel; George McKay; Heidi Schewel; Janet Jones; John Able; Keith L Graves; Kendall
Brown; Kent C Ellett; Larry Jones; Mary M Farrell; mriechard@SWCA.com; Reta Laford; Robert Lefevre; Salek
Shafiqullah; Sarah L Davis; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: No Rosemont IDT meeting tomorrow
Date: 04/28/2009 12:39 PM

I will be sending a second message concerning work that you can be doing before
our next meeting.  Thanks.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Alan Belauskas/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Arthur S Elek/OU=R3/O=USDAFS@FSNOTES
mailto:ccoyle@swca.com
mailto:CN=Christopher C LeBlanc/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Eli Curiel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=George McKay/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Janet Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Keith L Graves/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kendall Brown/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kendall Brown/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Kent C Ellett/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:mriechard@SWCA.com
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Sarah L Davis/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Tami Emmett/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES


From: Terry Chute
To: Salek Shafiqullah
Subject: Notes from our meeting this morning
Date: 08/18/2010 03:44 PM
Attachments: DRAFT Issues to Address Regarding Rosemont Copper Project Water Resource Analysis.docx

Salek - please look these over for accuracy and portraying your thoughts, edit as needed
and get back to me.  Thanks for the discussion this morning - it was helpful....Terry

mailto:tjchute@msn.com
mailto:sshafiqullah@fs.fed.us

DRAFT

Issues to Address Regarding Rosemont Copper Project Water Resource Analysis

August 18, 2010

On August 20, 2010, the Coronado is hosting a working meeting to inform the Acting Forest Supervisor of the components and status of Water Resources analysis for the Rosemont Copper Project.  Forest Hydrologist Salek Shafiqullah is unable to attend the meeting.  Salik verbally described a number of concerns and issues with me today, with the idea that they are brought forward into the meeting.  The intent of this paper is to verify that my notes on these concerns and issues are an accurate representation from Salek’s point of view.



Ground Water – West Side

A regional ground water model was used by Montgomery to address ground water effects in the Sahuarita area where Rosemont supply wells are located.  Salek feels that the model does not provide a clear picture of local effects, particularly to domestic wells.  In order to determine whether the model can be used to address these local effects, and indicate whether the regional-level model is the right scale at which to address local effects, Salek and MWH requested that a calibration or sensitivity analysis be conducted.  According to Salek, Rosemont has repeatedly refused to conduct such an analysis.  

The Rosemont Sahuarita Well Owners Agreement has been presented as mitigation for potential effects to domestic well problems that may arise in the Sahuarita area.  Salek feels that it does not fully mitigate potential effects, as it has a loophole that would require Rosemont agreeing to extinguish storage credits to resolve.

Question:  If we are unable to quantitatively address local effects to domestic wells, are we taking the requisite hard look that NEPA requires and the public expects?



Ground Water – East Side

There is a low chance that model results will change very much.  It is a hard rock fractured system, and water moves through it very slowly.  A strategy of describing effects while waiting for model resolution holds little risk that effects descriptions would change based on final model runs.







Surface Water

The last surface water Chapter 3 Salek reviewed stated that downstream effects in Davidson Canyon would be “insignificant” and provided no further discussion or supporting references.

The effects discussion for surface water is described for the point where mine diversion facilities empty into Davidson Canyon.  The bounds of analysis includes Davidson Canyon to its confluence with Cienega Creek.  There is no mention of downstream effects for the riparian area, stream channel or floodplain in Davidson Canyon below the point where mine diversion facilities empty into Davidson Canyon.  The downstream area contains 2 points of interest – Hilton Ranch and Outstanding Waters of Arizona.  Potential effects from changed flows , velocity and soil moisture are not addressed.  These could include changes in down cutting and deposition of sediment die to upstream changes resulting from mine related actions.

Surface water quality boils down to sediment loading, which is currently not addressed.



From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
Walter Keyes; William B Gillespie

Subject: November 4 IDT meeting
Date: 11/02/2009 01:13 PM

Please plan on a full day meeting on Wednesday, from 9:00 to 4:30 with a half hour lunch break.  We'll
be discussing the DEIS review and other topics, including your other homework.  This is a core team
meeting, but I encourage extended team members to attend if possible. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
Walter Keyes; William B Gillespie; Deborah K Sebesta; Kent C Ellett

Subject: November Rosemont extended team rescheduling
Date: 10/27/2009 09:01 AM

Thanks to Art and others for reminding me about the Veteran's Day holiday.  Let's plan on an extended
team meeting on November 18.  Thank you - Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 10/27/2009 08:56 AM ----- 
Arthur S Elek/R3/USDAFS

10/27/2009 07:55 AM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc

Subject Re: Schedule for various Rosemont meetingsLink

Bev, 
Second Wednesday in Nov. is a holiday. Have you rescheduled? 

ART ELEK
Fire Prevention Officer
Nogales Ranger District
303 Old Tucson Road
Nogales AZ. 85621
Office:  (520) 761-6010
Cell:      (520) 975-7814
Fax:      (520) 281-2396
e-mail    aelek@fs.fed.us 

Beverley A Everson/R3/USDAFS

10/26/2009 04:16 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc abelauskas@fs.fed.us, aelek@fs.fed.us, Deborah K

Sebesta/R3/USDAFS@FSNOTES, dkriegel@fs.fed.us,
dsebesta@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
kbrown03@fs.fed.us, kellett@fs.fed.us, ljones02@fs.fed.us, Mary M
Farrell/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, mreichard@swca.com,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, Walter Keyes/R3/USDAFS@FSNOTES, William
B Gillespie/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES

Subject Schedule for various Rosemont meetingsLink
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For those of you interested in non-IDT meeting scheduling for Rosemont, here is the schedule: 

Rosemont strategy meetings, 1:30 on Mondays. 

SWCA/FS overview meetings, 9:30 on Tuesdays 

(core IDT every Wednesday, extended every second Wednesday of the month) 

Status meetings with company twice a month, date variable and set at previous meeting. 

EPG powerline stakeholders meetings, no regular date; Kent do you know when the next meeting is?) 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305 



From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; ccolyle@swca.com; dkriegel@fs.fed.us; dsebesta@fs.fed.us;

ecuriel@fs.fed.us; gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; Kent C Ellett;
ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: October 14 EXTENDED team meeting  please plan on half day in 4B (9:00 to 12:00)
Date: 10/09/2009 02:54 PM

We will have a short effects analysis training, discussion on wrapping alternatives and mitigation that
we have formulated and reviewed to date, and also talk about the 2010 program of work.   

Please let me know if you cannot attend the meeting. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; Tami
Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: One more project status update item
Date: 09/11/2009 05:38 PM
Attachments: Test_Plot_Summary.pdf

Please see the information from Kathy Arnold,  below.  This concerns revegetation testing that
Rosemont Copper is doing in the project area. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 09/11/2009 05:35 PM ----- 
Kathy Arnold
<karnold@rosemontcopper.com>

09/10/2009 07:22 AM

To Beverley A Everson <beverson@fs.fed.us>
cc Jamie Sturgess <jsturgess@augustaresource.com>

Subject FW: Test Plot Summary

Bev – 
For your information in case you have further questions.  The test plots are located near our Hidden Valley
Offices (T18S R16E Section 21 NE4), and the other is between the proposed pit and our proposed substation

location (T18S R16E Section 30 near the middle of the NW4). 
  
Cheers!

Kathy 
  
Kathy 
  
Kathy Arnold  | Director of Environmental and Regulatory Affairs 
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724 
karnold@rosemontcopper.com 
  

 
Rosemont Copper Company   
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UNIVERSITY OF ARIZONA RECLAMATION TEST PLOTS 
 


 
The purpose of the test plot project is to evaluate different reclamation techniques in order to 
establish successful reclamation methods.  There have been two previous phases to the project 
that tested 29 different native species from the site and compiled into 4 seed mixes.  The 
different seed mixes were tested in the University of Arizona greenhouses using 3 different 
rainfall scenarios, 3 soil types, and 3 amendments with 4 replications of each scenario.  The test 
plots are the third phase of the project, which will evaluate the established native species seed 
mix and methods while exposed to the environmental conditions of the site. Two reclamation 
methods will be evaluated using three levels of straw mulch (no mulch, mulch placed on the soil 
surface, and mulch incorporated into the soil), and two levels of soil roughness (smooth surface 
and rough surface).  A soil conditioner will be used when mulch is placed on the surface to 
prevent movement from wind or water.  Research results will help land owners across Southern 
Arizona transform disturbed or degraded lands into properly functioning plant communities.  
 
The objective of reclamation is to create a self-sustaining, self-repairing ecosystem.  Re-
establishing vegetation will create a positive feedback loop, which will help repair hydrological 
processes and site stability.  There are two test plot sites located at two elevations; these 
elevations represent the lower and upper elevations of the future buttress, at approximately 4600 
and 5400 feet above sea level.  To mirror future reclamation of the outer buttress, one-foot of 
growth media consisting of two topsoil-types will be used: Gila and Arkose, which will be 
placed at both sites.  The majority of the buttress will expose an east-facing slope with a gentle 3 
to 3.5-to-1 slope.  Heavy equipment traffic during the construction of the test plots will be 
limited to decrease compaction, which will increase infiltration and reduce soil erosion.  
Vegetation establishment will help to hold soil in place which will prevent soil erosion and loss 
and retain water quality.  Roots will reach down into the soil and bind the soil beneath, while the 
plant cover helps to intercept the rainfall impact and to infiltrate into the soil.  Successful 
revegetation will have many positive effects for a permanent, natural solution. Seedbed 
preparation is a key factor for successful revegetation.   
 
Soil surface roughness can have a significant impact on seedling germination.  A rough soil 
surface will reduce wind erosion, create micro-niches and will retain soil moisture better than a 
smooth surface.  A rough surface may be scarified by using a tine ripper, chisel, drill, or disc to 
name a few.  A smooth surface may be created by a land roller, or dragging a chain or blade and 
will provide more consistent soil-seed contact, but is subject to higher rates of evaporation.  The 
test plots will use both methods with the combination of a mulch treatment; a smooth surface 
will allow better mulch contact to the soil surface. 
 
Mulch can be made out of a variety of materials, including straw, hay, native grasses, wood 
chips, or gravel.  Plant litter is nature’s mulch and is composed of dead organic materials, such as 
leaves, bark, or branches.  Mulch reduces soil moisture evaporation and soil erosion from wind 
and water, which can make a significant difference in when rebuilding an ecosystem.  Mulch can 







be applied to the surface or be incorporated into the soil and is a way to enhance the 
microtopography.  If the mulch is applied to the surface, it is often crimped or used in 
conjunction with soil tackifier to keep the mulch protected from the wind and water.  The light 
color of the straw will also help to reflect sunlight and allow it to aesthetically blend with the 
surrounding semi-desert grassland.  Adding mulch can serve as a protective layer to seeds, 
shielding them from sunlight, heat, wind and predators, though different species require different 
conditions to germinate. 
 
The seed mix currently being tested has six warm-season perennial grasses, one cool-season 
perennial grass, one annual forb, one perennial forb, and one shrub.  These species are native to 
the Southeast Arizona and were chosen from the results of the University of Arizona greenhouse 
studies.  The seed mix was allocated using the Natural Resource Conservation Service 
Ecological Site Description to represent the target functional group.  The mix will produce 
similar productivity rates and biomass to the natural ecosystem, which will support future 
grazing and wildlife needs.  Selecting native seeds will improve success rates, as the seeds are 
adapted to the arid Southeast Arizona region. 
 
There are many different ways to spread seed in an area; this project is testing broadcast seeding 
for use across large areas, where a tractor spreads seed evenly.  The seeding rate is slightly 
higher than other methods, like hydroseeding or drill seeding, since not all seeds will not end up 
at its optimal burying depth or have optimal seed-soil contact.  Broadcast seeding with a rough 
soil surface is anticipated have favorable results due to small amounts of particle movement, 
which will bury the seeds naturally.  Timing is an important factor when seeding; warm-season 
species must be seeded when soil temperatures are high and before monsoon rains begin in July 
and cool-season species before the winter rains begin in January.  Seeds need a sufficient 
precipitation event to germinate the seeds, followed by additional events to establish the plants.  
Seeding too early may leave the seeds exposed to predators and unfavorable conditions that may 
terminate the seeds.  If climatic conditions are not optimal during a season, most seeds will lie 
dormant and viable until the next opportunity comes for germination.   
 
Continuous and repeated monitoring of each key element will be used to assess reclamation 
success.  Vegetation can be measured using transects and quadrats to measure species 
composition, diversity, cover, and biomass.  Hydrological processes will be measured by means 
of soil erosion, including soil topography, moisture content, infiltration, compaction and 
crusting.  Precipitation, temperature and other climatic conditions will be examined in 
association to vegetation response with the various treatments.  The seed mix, soil roughness and 
mulch treatments will then be evaluated to find the most successful techniques.  The test plots 
were placed on private Rosemont Copper property, in areas that will not be disturbed in the 
future; additional, long-term tests may be conducted to ensure successful reclamation of the 
Project. 
 
 
 
 
 







DEFINITIONS 
 
 
Annual:  A plant which germinates, flowers, and seeds in a single season (NRCS 2005). 
 
Arkose:  A topsoil material that is characterized predominantly by sandstone sediment. 
 
Buttress:  The perimeter structure composed of the waste rock and tailings, capped with  
  topsoil and revegetated. 
 
Compaction: When a force is applied to soil particles, like sand, silt or clay, and becomes  
  denser and pores between soil particles become smaller, resulting in a hard soil  
  layer. 
 
Ecosystem:  An ecological system or unit that includes living organisms and nonliving   
  substances which interact to produce an exchange or cycling of nutrients. 
 
Forb:   Flowering annual, biennial, or perennial plant, with leaves and stem.  
 
Gila:   A topsoil material that is characterized predominantly by alluvial deposits of  
  sediment grains and pebbles. 
 
Infiltration:  The process in which water enters the soil; factors such as soil crust, soil texture,  
  compaction, organic matter, aggregation and structure, pores, temperature, and  
  water content all affect infiltration (USDA, 1998). 
 
Invasive Species:  An alien species whose introduction is currently or is likely to cause  
   economic or environmental harm or harm to human health.  
 
Mulch:  Protective cover typically placed over the soil to modify conditions for plant  
  growth. 
 
Quadrat: A measured square or rectangular unit that is used in ecology to sample an area.  
 
Reclamation: The process designed to adapt a natural ecosystem to serve a utilitarian human  
  purpose. It may put a natural ecosystem to a new or altered use, most often using  
  introduced plants. It is often used to refer to processes that replace native   
  ecosystems and convert them to agricultural, mining or urban uses (NRCS 2005). 
 
Shrub:  A woody perennial plant differing from a tree by its low stature and by generally  
  producing several basal shoots instead of a single stem. 
 
Topography:  The study of the Earth’s surface shape and features. 
 
3 to 3.5-to-1 slope:  A raise of 1 foot for every 3 to 3.5 feet horizontal feet.   
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intended recipient, please delete all  copies and notify us immediately.

  
From: Holly Lawson 
Sent: Thursday, September 03, 2009 4:11 PM
To: Dennis Fischer; Fermin Samorano; Kathy Arnold; Jeff Cornoyer; Kelly Medlock; Lance Newman;
Oscar White; Rod Pace; Scott Walston; Jamie Sturgess
Subject: Test Plot Summary 
  
Hello, 
  
I have attached the test plot summary, updated with revisions. Please read through the summary and let me

know if you find any changes that need to be made. 
  
Thank you, 
Holly 
 



From: Larry Jones
To: ronorchid@aol.com; ronorchid@cox.net; kennedah@muchio.edu; marcbaker@cableone.net; Charles B

McDonald; pjenkins@u.arizona.edu; dbertelsen1@cox.net
Cc: blindenlaub@westlandresources.com; Deborah K Sebesta; Richard A Gerhart; pjenkins@u.arizona.edu;

jason_douglas@fws.gov; mima_falk@fws.gov; Mike_Martinez@fws.gov; Melinda D Roth; gsoroka@swca.com;
bschmalzelwestlandresources.com

Subject: Orchid surveys
Date: 05/07/2010 11:25 AM

Orchid experts et al.--

I've contacted all of you in the to: line about the orchid, Hexalectris colemanii (aka,
H. revoluta var. colemanii) and thought I should update you.  WestLand Resources,
Inc., of Tucson, is taking the lead on surveys for this taxon in the very near future
at the bequest of the Rosemont Copper Company.  I've provided them with some
guidance on what we would like to see from the Forest Service perspective (e.g.,
intensive surveys of the proposed project area to establish presence or likely
absence, to aid in our Biological Evaluation, and ultimately, the Environmental
Impact Statement) and they have additional guidance to look for undetected
populations in nearby areas (including other canyons in other mountain ranges). 
They should also monitor reference sites (known localities) as an indicator of
appearance and growth.

So, by the nature of this email, I am hoping the taxa experts can work closely with
WestLand Resources to help us get a better understanding of the distribution of this
species in and near the proposed project area. If you are interested in the proposed
action (e.g., Mining Plan of Operation), you can find it on the Rosemont Copper
Company website:

http://www.rosemontcopper.com/

Bob Schmalzel and Brian Lindenlaub (cc'ed) are the contacts for WestLand
Resources, and Debbie Sebesta and I are the lead biologists for the Coronado
National Forest.  

Thank you!  If you have any questions, please don't hesitate to contact us.

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Mike_Martinez@fws.gov
To: Bob Schmalzel; Amanda Best; Beverley A Everson; Brian Lindenlaub; Cat_Crawford@fws.gov;

daniel_d_moore@blm.gov; Deborah K Sebesta; Geoff Soroka; 'Jason_Douglas@fws.gov';
'Jeff_Simms@blm.gov'; Jim_Rorabaugh@fws.gov; Jeff Sorensen; Jim Tress; John Windes; kkertell@swca.com;
Larry Jones; Marcia_Radke@blm.gov; Melinda D Roth; rgerhart@fs.fed.us; 'tfergason@swca.com'; Tom Jones;
Tim Snow

Subject: Origin, diversification and conservation status of talussnails in the Pinaleno Mountains
Date: 02/17/2010 02:09 PM
Attachments: Weaver_etal_2010.pdf

FYI.  Recent publication utilizing molecular techniques to evaluate phylogenetics of talussnails from
southern Arizona. 

Mike Martinez
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
2321 W. Royal Palm Rd, Ste. 103
Phoenix, AZ 85021
(602) 242-0210
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Abstract


For many taxa, determining conservation status and priority is impeded by lack of


adequate taxonomic and range data. For these problematic groups, we propose


combining molecular techniques with careful geographic sampling to evaluate the


validity, extent and phylogenetic relatedness of the proposed units of diversity. We


employed such a strategy to document monophyletic lineages, range extents and


phylogenetic relatedness for talus snails (genus Sonorella) in the Pinaleño Moun-


tains of Arizona, an isolated range that has the most vertical relief of any of the sky


islands in Arizona. Three of the four species found in the PinaleñoMountains have


been considered candidate species for protection under the Endangered Species


Act. Further, one of these taxa, Sonorella macrophallus, is of particular concern


and was protected under an USFS conservation agreement until 2004, due to its


presumed endemicity to a narrow portion of one canyon. We collected a large


dataset of 12S and COI mitochondrial DNA, and subsamples of reproductive


morphology from specimens collected throughout the Pinaleños and from adja-


cent ranges (e.g. the Huachucas, Chiricahuas and Santa Catalinas). We generated


a phylogeny based on the mitochondrial data, and matched clades with named


species utilizing reproductive morphology. Our results show that both S. macro-


phallus and Sonorella imitator are relatively widespread across the Pinaleños while


Sonorella grahamensis and Sonorella christenseni are restricted to very small areas.


These results dramatically change our previous knowledge about range extents,


especially for S. macrophallus. Given these results, land managers may need to


reassess the status of all four Sonorella species. Finally, all Sonorella species from


the Pinaleños are more closely related to each other than to other taxa on other


ranges. This result strongly suggests that diversification of the four Sonorella


species in the Pinaleños occurred in situ.


Introduction


A key initial task in animal conservation is to delimit mono-


phyletic lineages of organisms and determine the geographic


extent of those lineages. Delimiting lineages is especially im-


portant for many invertebrates groups where traditional alpha


taxonomy has proven to be a poor representation of actual


diversity (Emberton, 1995; Guralnick, 2005; Pfenninger, Cor-


dellier & Streit, 2006; Weaver et al., 2008). Accurate range data


is equally important because many initial animal conservation


decisions are made based in part on the presumed geographical


extent of occupancy of a lineage, which itself determines extent


of habitat occupied (e.g. IUCN Red List Criteria). For groups


where sampling has been sporadic and taxonomic expertise is


limited, the distribution, and often presumed endemicity, is not


always accurately known. One approach in groups where


taxonomic identification is difficult and range extent has yet to


be properly determined is to examine variation in presumed


neutral genetic markers from multiple individuals sampled


broadly across a region, including those populations thought


to be of conservation concern (Weaver et al., 2008). The


resulting phylogenetic analysis can not only help document


lineages and range extents of those lineages, but can also


provide useful information about past and current events that


lead to lineage diversifications through an assessment of the


amount of genetic differentiation among lineages (Sites &


Crandall, 1997). Here we use such a strategy to examine two


separate, but related questions regarding conservation and


evolutionary diversification of talus snails (genus Sonorella) in


isolated sky islands in the south-western US.


The Madrean Sky Islands are a series of mountains rising


up out of a sea of desert and grassland in south-western


North America. Starting at lower elevations, the surrounding


landscape of the Sonora and Chihuahua desert is dominated
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by grassland or shrub habitats. As one ascends one of the 40


mountain ranges of the Madrean Sky Islands, the landscape


changes first to oak grassland and then to coniferous forests.


The combined topographic, geological and climatic diversity


provides habitat for a large diversity of plants and animals.


Some groups have diversified extensively within the Madrean


Sky Island system, and this diversification has likely been


promoted by cycles of fragmentation and connection between


these sky islands. During glacial time, habitat connections


likely formed between sky islands that allowed for migration


of species between these islands. As climate warmed through


the Holocene, these connections disappeared, isolating many


non-vagile species onto sky islands, thus promoting potential


diversification within and between ranges (Smith & Farrell,


2005). As landscapes have continued to be fragmented and


changed by humans, some of these mountain endemic species


have become potentially imperiled and are now of conserva-


tion concern.


Perhaps the most iconic invertebrate taxon in the Ma-


drean Sky Islands is the land-snail genus Sonorella (Be-


quaert & Miller, 1973; McCord, 1994), also commonly


called the talus snail. The Sonorella genus is composed of


c. 80 species that are found in most of the Madrean Sky


Islands from the bases of the islands to their peaks, but not


in the surrounding desert and grassland areas (McCord,


1994). Most Madrean Sky Islands are inhabited by unique


species of Sonorella, suggesting that islands have remained


isolated enough for speciation processes to occur. Many of


the ranges contain multiple species, and a long unanswered


question (Pilsbry, 1939; Bequaert & Miller 1973; Fairbanks


& Reeder, 1980) is whether species in the same mountain


range are more closely related to each other, and thus arose


from a single ancestral population in situ, or whether there


have been multiple arrivals of ancestral populations from


multiple localities that then speciated separately. The an-


swer to that question is not just an interesting biogeographi-


cal story, but also dovetails with larger animal conservation


issues; if immigration between ranges has occurred since the


last glacial maximum, then population in different ranges


may be closely related to one another and have not had time


to diverge into reciprocally monophyletic lineages. If diver-


sification has occurred in situ on ranges, it suggests that


endemicity is widespread across the whole of the sky islands.


In those ranges that contain multiple species, presumed


endemic species are often geographically segregated to


different, relatively narrow areas, both in geographic


breadth and habitat of the sky islands.


In one mountain range in particular, the Pinaleño Moun-


tains of Arizona, the ranges of three of the four Sonorella


species present are presumed to be restricted in both geo-


graphic extent and habitat, and these species have been


candidates for federal listing under the US Endangered


Species Act. The three narrow-range species are Sonorella


christenseni, Sonorella grahamensis and Sonorella macro-


phallus. The broader ranging species is Sonorella imitator.


All four species are presumed endemic to the Pinaleño


Mountains. In 1994, S. christenseni and S. grahamensis,


were considered for listing, although for those taxa, persua-


sive data on biological vulnerability and threat were not


available. For one taxon, S. macrophallus, enough informa-


tion was available on vulnerability and threat to make a


listing, based on its presumed narrow range in one part of a


single canyon within the Pinaleños (Hoffman, 1990), and


threats to talus habitat from human disturbances such as


recreational use, development and wildfires. However, in-


stead of listing S. macrophallus as a federally endangered


species, the US Forest Service, Arizona Game and Fish


Department and the US Fish and Wildlife Service entered


into a Conservation Agreement in 1999 to document any


changes to demography and protect the habitat in Wet


Canyon, the one location where S. macrophallus was


thought to be located. This conservation agreement expired


in 2004 and further action towards listing S. macrophallus


has yet to be taken. Current knowledge about the health of


the group is limited and identification of S. macrophallus is


complicated since Wet Canyon also contains other Pinaleño


Sonorella species, which are not readily distinguished in the


field. Determining species identity from shell alone is ex-


tremely difficult (Fairbanks &Reeder, 1980) and few experts


are capable of making taxonomic identification based on


reproductive characteristics.


Although there are fairly clear differences in reproductive


morphology between all four species of Pinaleño endemic


Sonorella species, sampling of snails in the region has been


sporadic. Pilsbry (1939) recognized one species of Sonorella, S.


grahamensis, based on a single collection near Mt Graham.


Gregg &Miller (1974) discovered another species, S. imitator,


that was more widespread across the Pinaleños, and Fair-


banks & Reeder (1980) described two new species, S macro-


phallus and S. christenseni, each based on only one (in the case


of S. christenseni) or a few localities in close geographic


proximity to each other (in the case of S. macrophallus).


The aim of the work presented here is twofold. First, we


broadly sampled Sonorella individuals throughout the


Pinaleños and used presumed neutral genetic markers, as well


as information about reproductive morphology, to identify


lineages of Sonorella in order to assess the diversity and


distribution of lineages in the Pinaleños.Using this information,


we are able to further assess the conservation status of all the


species in the range and determine whether previous hypotheses


about species status and geographic extent are correct. Second,


we sampled Sonorella individuals in ranges in close geographic


proximity to the Pinaleños, including the Chiricahuas, Huachu-


cas and Santa Catalinas in order to test whether taxa in the


Pinaleños form a monophyletic clade and thus potentially


diversified in situ or if there is evidence for potential multiple


immigrations into the Pinaleños by different ancestors.


Methods


Sampling


Snails were collected by hand between July 2004 and October


2007. Sonorella macrophallus, S. imitator, S. grahamensis and


S. christenseni individuals were collected from multiple loca-


tions in the Pinaleño Mountains (Fig. 1, Table 1). We also
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collected Sonorella populations from surrounding ranges


including the Chiricahua, Huachuca and Santa Catalina


Mountains. Outgroup sequences from the genus Helmintho-


glypta, collected from California and from Helix aspersa


(available from Genbank, accession numbers AY546283 and


AF434796, for cytochrome oxidase I and 12S, respectively),


were also included. Helminthoglypta is a closely related genus


within the larger Helminthoglyptidae andH. aspersa is a more


Figure 1 Map (outputted from Google Maps)


showing location of the Sonorella collecting


events in the Pinaleño, Santa Catalina, Huachuca


and Chiricahua Mountains of Arizona used in this


study and underlying terrain features from satel-


lite maps. The names of mountain ranges are


also included for reference. Given the large scale


of the main map, an inset map shows location of


samples within the Pinaleño Mountains in more


detail. Main map projection is Plate Carrée (geo-


graphic) and inset is topographic.


Table 1 Locality data for Sonorella species used in this study


UCM # Locality ID Locality data UTM zone Northing Easting


Elevation


(m)


44847, 46488 PUWC1 & 2 Pinaleño mountains, Upper Wet Canyon, Graham County 12S 3612899N 610055E 2243


44848, 46489 PMWC1, 2 & 3 Pinaleño mountains, Middle Wet Canyon, Graham County 12S 3613265N 610610E 2011


44850, 46490 PLWC1 & 2 Pinaleño mountains, Lower Wet Canyon, Graham County 12S 3613261N 611158E 1892


44849, 46491 PTC1 & 2 Pinaleño mountains, Twilight Canyon, Graham County 12S 3611552N 610248E 2194


46492, 46493 PUn1 & 2 Pinaleño mountains, Unnamed canyon, west of Twilight


Canyon, Graham County


12S 3611234N 610837E 2240


46498 PM1 Pinaleño mountains, Highway 366, south-west of


Heliograph Peak, Graham County


12S 3612074N 608039E 2712


46499 PM2 Pinaleño mountains, Highway 366, south-west of


Heliograph Peak, Graham County


12S 3612443N 607225E 2743


46500 PM3 Pinaleño mountains, Highway 366, below Lady Bug


Saddle, Graham County


12S 3610466N 610322E 2399


46502 PM4 Pinaleño mountains, Highway 366, south-west of


Heliograph Peak, Graham County


12S 3612537N 607565E 2743


46503 PM5 Pinaleño mountains, Highway 366, above Turkey Flat,


Graham County


12S 3610683N 610338E 2377


46504 PMCP1 Pinaleño mountains, Clark Peak, Graham County 12S 3620999N 595179E 2682


46495 ChH1 Chiricahua mountains, South Fork Zoological Botanical


area, Cochise County


12 R 3528475N 672390E 1585


46496 ChP1 Chiricahua mountains, Vista Point pullout, Cochise County 12 R 3529260N 672870E 1554


46506 MC1 Huachuca mountains, McClure Canyon, Cochise County 12 R 3482389N 560241E 1737


46497 HCC1 Huachuca mountains, Copper Canyon, Cochise County 12 R 3470042N 566583E 1828


T.B.A. SC1 Santa Catalina mountains, Solider Creek Trail, Pima County 12S 3575130N 524329E 945


All specimens are accessioned in the Invertebrate Zoology Collection at the University of Colorado Museum of Natural History (UCM), with the


exception of the sample from the Santa Catalina Mountains, which is to be accessioned (abbreviated T.B.A. in labeling below).
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distant but still relatively closely related helicoid stylommato-


phoran based on a larger-scale phylogenetic analysis byWade,


Mordan & Naggs (2006).


One hundred and eighteen Sonorella individuals from 21


separate localities were used in this study. One hundred and


one Sonorella individuals came from within the Pinaleño


Mountains and 17 came from Sonorella found in surround-


ing ranges. All samples were preserved in 75% ethanol for


DNA preservation and use in molecular and morphological


analysis. The specimens are vouchered in the University of


Colorado Museum of Natural History (Table 1).


Morphological analyses


Like most land snails, Sonorella is hermaphroditic; therefore


morphological features of the male genitalia are typically


diagnostic to species and have long been used in taxonomic


and systematic accounts for the genus (Pilsbry, 1939). In


order to verify the species identify of clades identified


through molecular analyses, we performed dissections of 19


specimens of Sonorella species collected throughout the


Pinaleños and adjacent ranges. These 19 specimens were


drawn from the pool of sequenced individuals and selected


based on clade membership as determined by the molecular


analysis and the fixation quality of the samples. Only


animals with at least 4.25 whorls were dissected to avoid


including juveniles. See Table 2 for sample identity and the


clade from which it came based on the molecular analysis


and measurement results. Unfortunately, many samples


were not completely relaxed, despite following standardized


protocols, making genitalia dissections difficult. We also


recognize that differences in preservation methods may lead


to measurement differences when comparing results to other


workers. As much as possible, we followed the practices of


Miller (1967) in relaxing, fixing and dissecting the animals.


We were able to measure (in mm) the following diagnostic


characteristics for many of the snails we dissected, with


number of measurements out of 19 in parentheses after the


measured characteristic: penial length (14), verge length (9),


verge shape (11), epiphallus (13) and vagina (8). Fairbanks


& Reeder (1980) also measured the epiphallic caecum, a


feature we could not reliably locate in the specimens we


dissected. For all specimens we also measured the shell


diameter, shell height and number of whorls. These char-


acteristics were compared to published accounts for the


species in the Pinaleños (Fairbanks & Reeder, 1980) and


adjacent ranges (Miller, 1967; Bequaert &Miller, 1973). The


utility of these morphological features for higher-level


systematics has yet to be demonstrated convincingly


(McCord, 1994), so we focused more on identification of


clades based on molecular results to named species rather


than attempting to use these morphological characters in a


combined systematic analysis.


DNA extraction, sequencing and
phylogenetic analyses


The manufacturer’s protocol for the DNeasy Kit (Qiagen


Inc., Valencia, CA, USA) was followed to extract DNA


from alcohol-preserved foot tissue. The COI locus (585 bp)


was amplified by polymerase chain reaction (PCR) using


universal primers HCO2198 and LCO1490 (Folmer et al.,


Table 2 Morphological measurements of Sonorella specimens


LocalityID Put. species Shell Diam Shell Ht #whorls Penal Lng Verge Lng Verge shape Epiphal. Lng Vagina Lng


ChH1 Sonorella sp. 19.2 12.12 4.5


ChH1 Sonorella sp. 18.02 10.61 4.75 12.01 5.95


ChH1 Sonorella sp. 17.73 11.4 4.5 13.43 9.07 Not pointed 2.5


ChP1 Sonorella sp. 17.88 10.39 4.25 13.39 2.92 2.95


ChP1 Sonorella sp. 16.78 10.88 4.75 13.39 Not pointed 4.9


ChP1 Sonorella sp. 17.23 10.92 4.5


PM1 Sonorella imitator 19.42 12.48 4.5 24.86 12.95 16.16


PM2 S. imitator 17.77 11.44 4.25 23.5 Most of penis Not pointed 11.07 7.56


PM2 S. imitator 20.09 11.97 4.25


PM3 Sonorella macrophallus 16.87 10.93 4.5 14.26 10.94 Pointed 6.37 9.47


PM3 S. macrophallus 17.51 10.44 4.5 12.03 12.05 Pointed 10.17 10.66


PM3 S. macrophallus 17.07 9.85 4.25 14.04 8.5 Pointed 10.53 10.77


PM4 Sonorella grahamensis 18.08 12.09 4.25 5.68 3.85 Not pointed 4.46 9.35


PM4 S. imitator 19.11 11.47 4.25 21.81 Most of penis Not pointed 13.22 10.17


PMCP1 Sonorella christenseni 15.41 9.33 4.25 7.88


PMCP1 S. christenseni 17.7 10.75 4.25


PMWC3 S. macrophallus 18.05 10.99 4.25 12.45 12.29 Pointed 5.73


PMWC3 S. macrophallus 17.55 10.56 4.25 15.78 13.36 Pointed 4.26


PTC1 S. macrophallus 18.34 11.81 4.25


Putative species assignment is based on comparisons of measurements with Fairbanks & Reeder (1980) with reference to the phylogenetic


hypothesis based on mtDNA results. All measurements are in millimeters.


Diam, diameter; Epiphal, epiphallus; Ht, height; Lng, length; Put. species, putative species assignment; #whorls, number of whorls.
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1994). Amplifications were performed in an Eppendorf


Mastercycler (Eppendorf, Westbury, NY, USA) under the


following thermal conditions: 96 1C for 2min, followed by


28 cycles of 96 1C for 40 s, 48 1C for 20 s and 72 1C for 75 s,


and a final extension of 72 1C for 7min. The 12S rDNA


locus (344 bp) was amplified by PCR with forward and


reverse primers 12Sa-L and 12Sa-H (Kocher et al., 1989).


Amplifications were performed under the following thermal


conditions: 94 1C for 2min, followed by 35 cycles of 94 1C


for 30 s, 50 1C for 20 s and 72 1C for 30 s, and a final


extension of 72 1C for 5min. PCR products were cleaned


using 2mL ExoSAP-IT (USB Corp., Cleveland, OH, USA).


PCR products were then used as a template in 12mL cycle


sequencing reactions using Big Dye chemistry v.3.1 (Applied


Biosystems Inc., Palo Alto, CA, USA). Cycle sequencing


reactions were cleaned using Sephadex dye terminator


removal protocol (GE Healthcare Bio-Sciences Corp., Pis-


cataway, NJ, USA) and were visualized on an ABI 377XL


(Applied Biosystems).


Nucleotide sequences were aligned using CLUSTALX


(Thompson et al., 1997). The COI and 12S datasets were


phylogenetically analyzed separately and as a combined


dataset. Phylogenetic relationships were estimated using


maximum likelihood (ML) and Bayesian methods of phylo-


genetic inference (Felsenstein, 1981; Huelsenbeck et al.,


2001). The best-fit model of molecular evolution was deter-


mined to be TVM+G for COI and TrN+G for the 12S


dataset using ModelTest ver 3.1.1 (Posada & Crandall,


1998) and the AIC criterion. The log likelihood values for


COI and 12S datasets fromModelTest were compared using


a w2-test to determine if the models were significantly


different [w2 value=2 (lnTVM+G�TrN+G)]. The best-fit
models TVM+G (COI) and TrN+G (12S) generated in


ModelTest were significantly different for COI (Po0.05)


but not for 12S (P40.1); therefore we used the model


TVM+G for a combined mitochondrial gene ML analysis.


In addition, there was no significant difference between the


models as determined using ModelTest and GTR+G
(P40.1); see discussion of PHYML and MrBayes analyses


below.


We initially performed heuristic searches under ML in


PAUP
� ver 4b10 (Swofford, 2003), utilizing the most likely


model as determined from ModelTest result and with 100


replicates of random taxon addition to the starting tree.


Further ML analyses for the combined datasets were per-


formed in PHYML ver 3 (Guindon & Gascuel, 2003) utilizing


GTR+G, a BioNJ starting tree and branch length, and rate


parameter optimization. The ModelTest parameter TVM, a


subset of GTR, is not yet available in PHYML, which is why


we used the GTR+G model.


The Bayesian method of phylogenetic inference was


implemented in the MrBayes 3.1.1 program (Ronquist &


Huelsenbeck, 2003). As stated above, the best-fit model of


evolution determined using the AIC criteria in Modeltest


3.1.1 (Posada & Crandall, 1998) was TrN+G (12S) and


TVM+G (COI); however, MrBayes cannot implement the


TrN or the TVM models and both of these models are a


special case of GTR; therefore, we used GTR+G for the


combined dataset. For combined analyses, 107 generations


of six simultaneous Monte Carlo Markov chains were used,


sampling every 1000 generations. Tree scores above the


burn-in value were used to compute a 50% majority rule


consensus tree in PAUP
�. Nodal support was evaluated by


posterior probabilities from the Bayesian trees (Ronquist


& Huelsenbeck, 2003) and likelihood bootstrap support


(1000 replicates; Felsenstein, 1985). ML and Bayesian esti-


mates were rooted using the sequences of H. aspersa and


Helminthoglypta sp.


Results


Morphological analyses


Table 2 summarizes the results of the shell measurements and


dissections for all Sonorella species from the Pinaleños. Fair-


banks & Reeder (1980) provided a similar table for the four


named species in the Pinaleños, and our diagnosis to species


for the specimens is based on comparisons with their measure-


ments. We cross-verified the dissection data with the molecu-


lar-based clades from which those specimens were drawn. We


also compared measurements for those individuals collected


in adjacent ranges, where we could collect bothmorphological


and molecular data. We were only able to do so for specimens


collected from the Chiricahua Mountains.


Unfortunately, we were not able to easily diagnose those


specimens from adjacent ranges to species based on the


dissection results. None of the measurements for the samples


from the Chiricahua Mountains matched data from Pilsbry


(1939) or Miller (1967). Whether this reflects differences in


relaxation preservation methods (Emberton, 1989), or instead


that the specimens might reflect undiscovered species diversity


in the ranges, is unknown. Further investigations and addi-


tional sampling is needed before we can properly identify the


samples from adjacent ranges to species.


We were able to make positive identifications of all four


Sonorella species previously documented in the Pinaleño


Mountains. Sonorella macrophallus has a unique feature of


the verge, which has a protrusible and pointed tip. This, along


with the measurements consistent with Fairbanks & Reeder


(1980), allowed identification of this species. The monophy-


letic group shown in Fig. 2, and based on molecular analyses,


was identified as being S. macrophallus. Another set of


dissected individuals had very long penises, exceeding the


diameter of the shell itself, and a verge that was nearly as long


as the penis itself. These features are consistent with Miller’s


(1967) diagnosis and Fairbanks & Reeder’s (1980) measure-


ments of S. imitator (Table 2; Fig. 2).


The length of the penis measurement for the one dissected


specimen drawn from a unique molecular clade (Table 2,


PMCP1) was close to Fairbanks & Reeder’s (1980) pub-


lished values for S. christensensi. Further, the samples from


which this specimen came were also located near the type


locality for this species. Regarding penial length compar-


isons, although that length is smaller than values from


Fairbanks & Reeder (1980), the specimen measured was


significantly smaller as well (shell diameter 15.41mm for our
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specimen, and a range of 19.7–20.9mm previous measure-


ments). Assuming penis length is proportionally related to


overall shell length, the values for penis length are exactly in


line with measurements from Fairbanks & Reeder (1980)


when such scaling is performed (7.9mm penial length for a


15.4mm overall diameter snail scales to 10.5mm for a


20.4mm diameter snail). Based on both morphological and


molecular data, the clade fromwhich this specimen was drawn


is likely S. christensensi (Table 2; Fig. 2).


The final molecular-based clade we could diagnose is likely


S. grahamensis. The one specimen we dissected from this clade


(and the only adult with well preserved morphology) had a


short penis, verge and epiphallus found only in S. grahamensis


and S. christenseni. However, the epiphallus in particular is


much shorter in S. grahamensis than S. christenseni according


to Fairbanks & Reeder (1980) and the value for the dissected


specimen is much more suggestive of S. grahamensis (speci-


men D epiphallus 4.46mm, S. grahamensis range 4.3–5.3mm,


S. christenseni range 8.3–11.7mm).


Phylogenetic analysis


Maximum likelihood analyses provided phylogenies for


COI (�ln=3272.26), 12S (�ln=1718.06) and combined


mitochondrial datasets (�ln=5067.36). Overall tree topol-


ogies of the ML and Bayesian analyses were identical for all


of the deeper nodes. Figure 2 shows the best ML tree from


PAUP
� ver 4b10, based on the combined 12S and COI dataset


utilizing the GTR+G model.


We diagnosed clades to species by comparing clades


discovered through phylogenetic analyses with dissections


of the male reproductive tract as discussed above. Docu-


menting well-supported clades is the essential part of the


phylogenetic analysis, and referencing those clades to


species is the essential step for morphological analysis.


Instead of simply referring to clades by number or letter


here, we report clades as referenced to species when


discussing the phylogenetic results and ask readers to refer


to the morphological results above to see how clades were


so named.


Phylogenetic reconstructions using the combined mito-


chondrial dataset show that S. macrophallus is a monophyletic


group (Fig. 2). The ML tree topology, with nodal support


from a ML bootstrap analysis and Bayesian posterior prob-


abilities, shows weak support for monophyly of S. macro-


phallus (Fig. 2; 79, o0.50) and strong support for three


additional separate species within the Pinaleño Mountains


[Fig. 2; S. grahamensis (100, 1.0), S. christenseni (100, 1.0) and


S. imitator (100, 1.0)]. The results also suggest the existence of


well-supported monophyletic lineages within mountain


ranges in Arizona [Fig. 2; Pinaleño Mountains (100, 1.0),


Huachuca Mountains (100, 1.0), Chiricahua Mountains (100,


1.0) and Santa Catalina Mountains (100, 1.0)].


Species distributions in the Pinaleños


Figure 1 shows distributions of the four species we found in


the Pinaleños, based on our sampling and molecular and


morphological identifications. Sonorella macrophallus,


thought to be endemic to Wet Canyon within the Pinaleños


at elevations ranging from 1890 to 2255m in elevation, is


instead relatively widespread in the southern part of the


Figure 2 The maximum likelihood estimate of


phylogenetic relations among sampled Sonor-


ella individuals based on a combined COI and


12S mtDNA dataset and utilizing a GTR+G
model of evolution. Branch lengths show pro-


portional amount of change. Bootstrap values


(top) are based on 1000 replicates within PHYML


(Guindon & Gascuel, 2003) and posterior prob-


abilities (bottom) are based on 1 500 000 gen-


erations in a Bayesian analysis. Asterisk


indicates individuals that we analyzed for mor-


phological characters.
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Pinaleño range. Sonorella imitator is also relatively wide-


spread and occurs sympatrically with all the other species.


This species appears to be the only Sonorella found in the


lower portion of Wet Canyon (at 1890m), but it is also


commonly found in the middle and upper portions of that


canyon, and is sympatric at these higher elevations with S.


macrophallus. Sonorella grahamensis was found in only one


location near Heliograph Peak, where it is sympatric with S.


imitator. Sonorella christenseni was only found in the north-


ern part of the Pinaleños at Clark Peak.


Discussion


The aim of our work was to examine the diversity and


distribution of lineages in the Pinaleños in order to assess


the conservation status of all Sonorella species in the range.


Additionally, we tested whether taxa in the Pinaleños form a


monophyletic clade and thus potentially diversified in situ or


whether there is evidence for potential multiple immigra-


tions into the Pinaleños by multiple ancestors.


Species ranges in the Pinaleños and
conservation implications


Combined morphological and molecular results support


previous descriptions of four species within the Pinaleño


Mountains of Arizona. Monophyly in three of these species,


S. grahamensis, S. imitator and S. christenseni, is strongly


supported from molecular results given the strong nodal


support (Fig. 2; 100, 1.0) and morphological results (Table


2). Monophyly of S. macrophallus was weakly supported by


molecular data (Fig. 2; 79, o0.50); however, our morphol-


ogy results support previous identifications (Pilsbry, 1939;


Miller, 1967) and confirm that the pointed verge is a good


diagnostic character for this group.


Our data indicate that the previously identified ranges of


the Pinaleño Sonorella species are different than expected.


Bequaert &Miller (1973) stated that S. grahamensis is found


on Mt Graham (type locality) as well as being widely


distributed throughout the area around due south of Mt


Graham called the Ladybug Saddle. This area includes


sampled localities PTC1, PUn1, PM5, PM1, PM2, PM3,


PM4 (Table 1; Fig. 1). We were unable to sample from the


type locality on Mt Graham because that area was inacces-


sible due to fire zones; however, in the area around Ladybug


Saddle we found S. grahamensis in only one locality (PM4).


Hoffman (1990) noted that since 1954, S. imitator has been


observed as becoming more common over the range pre-


viously inhabited by S. grahamensis. Reasons for this


change are unknown at this time as S. grahamensis habitat


does not appear to be degraded.


Our sampling provides further evidence that S. graha-


mensis continues to decline and that its current range may be


limited to a small portion of the range, from Heliograph


Peak to Mt Graham, representing c. 10 km2 occupied area.


According to the international criteria of the IUCN (IUCN,


2002), a species can be considered critically endangered if it


occupies a geographic range of o100 km2 and meets two of


the following three criteria: (1) the group is severely frag-


mented or known to exist at only a single location; (2) the


group is declining in numbers or area; (3) the group is


fluctuating in number or area. Our results and previous


work showing both very limited area occupied and likely


declines over time suggest that S. grahamensis meets these


criteria.


Our results indicate an opposite trend for S. macrophal-


lus. Sonorella macrophallus was thought to be isolated to a


portion of Wet Canyon; however, we found it in several


canyons throughout the southern portion of the Pinaleños.


Although the range of S. macrophallus appears to be larger


than predicted, suggesting that this taxon may not be as


critically imperiled as first thought, the overall occupied


range is still relatively small and we cannot make any strong


claims about whether its range is changing. The taxon was


first discovered and described in the 1980s (Fairbanks &


Reeder, 1980), unlike S. grahamensis, which have been


known since the late 1930s. Previous sampling has not been


geographically extensive enough in the past to make any


determination of past range. Our current sampling, how-


ever, provides a useful baseline for documenting trends in


distribution and diversity into the future.


Broader biogeographic patterns


Fairbanks & Reeder (1980) concluded that the differences in


genitalia of the four species of Sonorella from the Pinaleños


were too great to support the hypothesis that all evolved


from a common ancestor. They argued instead that the


ancestors of current species arrived from other areas at


different periods during the Pleistocene. They also noted


that Miller (1967) recognized three complexes of the sub-


genera Sonorella s.s.: the hachintana complex, the binneyi


complex and the granulatissima complex, each based on


shared genitalia features. Miller (1967) and Bequaert &


Miller (1973) proposed that these complexes had different


centers of origins that radiated throughout ranges at differ-


ent time periods, likely during repeated cool and moist


glacial periods. As Fairbanks & Reeder (1980) noted,


representative Sonorella species of all three complexes are


found in the Pinaleños, providing further evidence that the


species in the Pinaleños were not a monophyletic group.


McCord (1994), however, suggested that the complexes


erected by Miller (1967) did not accurately reflect systematic


relationships among Sonorella, based on a preliminary


morphology-based phylogenetic analysis. Thus, the level of


genitalia morphological disparity among Sonorella species


found in a mountain range may not be reflective of evolu-


tionary relationships.


Our results are contrary to Fairbanks & Reeder’s (1980)


hypothesis, as our phylogenetic hypothesis shows that all


species from the Pinaleños share a recent common ancestor


and are more closely related to each other than they are to


the other lineages we collected from adjacent ranges (Fig. 2;


100, 1.0 for bootstrap and Bayesian support values). Thus,


given on our current sampling, we conclude that Sonorella in


the Pinaleños did radiate in situ from a common ancestor.
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If true, then such speciation might have occurred due to


vicariance during interglacial cycles as populations were


separated onto different mountain peaks within the


Pinaleño range as suitable habitat disappeared in lowland


areas. Such a hypothesis could be further tested by deter-


mining past and present suitable habitats through, for


example, niche modeling approaches (see Waltari & Gur-


alnick, 2009 for an example in the Great Basin of North


America). For the two widespread taxa, S. macrophallus and


S. imitator, we do not find strong evidence of habitat


partitioning and both species are found at nearly the same


elevation range (1890–2800m). However, S. imitator indivi-


duals appear to be more likely found at higher elevations


than S. macrophallus. Ten of eleven sampled individuals


above 2700m were S. imitator (Table 1). Besides the one S.


macrophallus sample found at 2712m, all other specimens


we collected were found below 2400m.


All individuals collected from adjacent mountain ranges


are also more closely related to other individuals within those


ranges than to those individuals from other ranges. However,


our sampling in other ranges is limited in many respects. First,


we could not reliably identify any individuals from these other


ranges to species based on morphology. Second, we only


sampled from two different locations in the Chiracahua and


Huachuca Mountains and from one location in the Santa


CatalinaMountains. In the Huachucas at least, the amount of


genetic divergence is similar to species-level divergences in the


Pinaleños, suggesting we may have sampled two different


species. Given these limitations, it is unclear whether the


pattern of in situ speciation within mountain ranges will hold


up as more individuals, populations and species are sampled


and included in a larger analysis.


Understanding patterns of Sonorella lineage divergences


in the sky islands is likely to provide insights into the


importance of repeated cycles of climate changes and how


those changes impacted the capacity for dispersal and gene


flow across a topographically complex landscape. This study


provides an intriguing beginning to be expanded by further


studies that focus either on all species found in the various


ranges or, even better, a full phylogenetic and biogeographic


analysis across the whole of the Sonorella in the Madrean


Sky Islands. As well as expanding the taxonomic and


geographic scale, we also see the need for inclusion of


nuclear genetic data to support and test the patterns based


on mitochondrial data. Broader sampling and nuclear


markers would together provide the basis for more detailed


population and phylogeographic approaches in order to


document both timing of divergences and demographic


changes through time for the lineages we document here.


Based on these preliminary results, we would not be


surprised if in situ radiation within ranges was the rule


rather than the exception, contrary to previous hypotheses.
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From: Larry Jones
To: gsoroka@swca.com; mreichard@swca.com; Melinda D Roth
Cc: Richard A Gerhart; Deborah K Sebesta
Subject: outline for DEIS, Biological Environment
Date: 05/20/2010 08:36 AM
Attachments: Recommended Heading Layout for Chapter 3 of the Rosemont DEIS LLCJones.docx

Follow-up to yesterday's meeting.  Here is a summary of recommended Chapter 3
DEIS headings for The Biological Environment.  Melissa, can you file this under the
usual bio resources section of the project record?  thanx!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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Recommended Heading Layout for Chapter 3 of the Rosemont DEIS, “The Biological Environment”

L. Jones, Biologist, Coronado NF, 5/20/2010, from discussions with Geoff Soroka, Bob Lefevre, Bev Everson, and Mindee Roth on 5/19/2010.

[No numbering of headings]

I am using the 16-14-12 Pt bold Arial font format for top three heading levels, as I recommend for all biologist reports.  The heading outline below reflects what is being fed into the DEIS via the Biology Specialist Reports.  Explanations for recommended outline headings in brackets.



I have no preferences for the “standard subheadings”, such as introduction, affected environment, and so on, including the subheadings in the 16 March 2010 draft of the DEIS outline.  These would be the 12-pt bold headings referred to above.



THE BIOLOGICAL ENVIRONMENT

	Plant Communities [changed “botanical” to “plant” to be consistent with the issues term]

	Physical Features [added because abiotic features are extremely important aspects of the environment in the Rosemont area, and are featured in specialist reports; note that physical features addressed in the “Physical Environment” section are not written as components of habitat for plants and animals, so this belongs in this section and does not compete with the “Physical Environment” section]

	Seeps, Springs, Riparian, and Aquatic Habitats [“aquatic” added, because there are stock tanks and catchments, etc.  These could be put in “physical features” section, because water is abiotic, but it seems to fit here, combining the biological values of the water AND the nearby plant communities]

	Plant Species of Conservation Concern [added “conservation” to avoid confusion with 2008 planning rule term, and to emphasize these are species on lists because of conservation concern]

	Animal Species of Conservation Concern [“wildlife” changed to “animal” to be consistent with issue, and because “wildlife” includes plants in definition; “conservation” added for same reason as above]

	Other Species [added to include species not on any list, including state and county species of conservation concern, such as Rosemont Talussnail, and game species managed by Arizona Game and Fish Department; if there is a better heading title than “other species”, that is fine]



“Sky Islands” needs to go away in its entirety



“Livestock Grazing” needs to be put into socio-economic section or be a stand-alone section.  Raising animals for meat and permittee issues do not fall within the Biological Environment, which focuses on native ecosystems and their plant and animal communities



Geoff thought we might need a whole section on “Fragmentation and Wildlife Corridors”, and I wouldn’t say no, but perhaps we can work that into the sections above (under the .  Geoff is writing the document, so 
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Overview of homework assignments to work on in lieu of IDT meeting this week
Date: 03/30/2010 03:39 PM

Hi Everyone, 

Here's a summary of the homework you should be wrapping up for Rosemont, with due dates. 

Technical report review and documentation of review, either in WebEx or in a separate memo that is
referenced in the report tracking sheet in WebEx. Completed review, with comments, is due
April 16.   Most of you have already reviewed the reports in your resource area, but please go
through the list to make sure you've seen all the reports that are listed.  This assignment is for existing
reports that we have.  We should be getting more reports from Rosemont over the coming weeks and
the team will be getting a new deadline later for the review of those reports. 

Finish transmitting to Melissa all of your documents that need to go into the
administrative record by April 30.  Again, not a new assignment, but it's important that everyone
get caught up on this.  If you feel that a document may already be in the record because you worked
on it with an SWCA specialist, or if it's correspondence with an SWCA specialist, check with that
person to be sure. 

Review the February 15 DEIS version very briefly to see if there are any glaring omissions in your
resource areas.  I need your input on this by COB on April 7 for input to SWCA.  I have a hard
copy of the document that I can share if you need one.  There are also hard copies of tech reports in
the Rosemont in my office, so come see me if you want to look at hard copies of these. 

Thank you! 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: ecuriel@fs.fed.us; gmckay@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M

Farrell; Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; abelauskas@fs.fed.us; aelek@fs.fed.us;
dkriegel@fs.fed.us; dsebesta@fsldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; Walter Keyes;
William B Gillespie; Deborah K Sebesta

Subject: path to scoping comments in WebEx
Date: 10/27/2009 09:55 AM

Some of you have asked me how to find the public scoping comments that you have been asked to
review.  Here's the path in WebEx: 

Documents/Team Working/NEPA Process/Scoping/Comments Databse 

The comments area catagorized according to resource. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Pima County 1 of 2, comments on alternatives
Date: 09/03/2009 05:39 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

<https://rosemonteis.webexone.com/r.asp?a=5&id=153344>
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From: Beverley A Everson
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Pima County 2 of 2, comments on alternatives
Date: 09/03/2009 05:40 PM

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

<https://rosemonteis.webexone.com/r.asp?a=5&id=153346>
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From: Dale Ortman PE
To: 'Kathy Arnold'
Cc: 'Salek Shafiqullah'; 'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'; 'Jonathan Rigg'; 'Melissa Reichard'
Subject: Pit Lake Geochemistry & Infiltration Fate & Transport Reports - Technical Reviews
Date: 05/11/2010 08:23 AM
Attachments: Pit_Lake_Predict_Model_TechMemo_183101_VIU& SJD_20100503_FNL_2.pdf

InfiltSeepage+GeochemModelRvw_TechMemo_183101_ms_20100430_FNL.pdf

Kathy,
 
Attached are the Technical Review memoranda prepared by SRK for the pit lake geochemistry and
infiltration fate & transport modeling reports.  Both reviews raise issues that will need resolution
prior to the CNF accepting the results for use in completing the DEIS.  Please review the attached
documents and respond accordingly.  If, following your review, you would like to proceed with a
collaborative issue resolution process similar to that currently being pursued for the mine site
groundwater model we will be glad to participate.  Please let us know how you want to proceed
and when we should expect a response from Rosemont.
 
Regards,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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www.srk.com 
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 Pit_Lake_Predict_Model_Techmemo_183101_VIU& SJD_20100503_FNL_2.Docx  


Technical Memorandum 
 


To: Dale Ortman, P.E. Date: May 3, 2010 


cc: Tom Furgason, SWCA  
Cori Hoag, SRK 
File, SRK 


From: Vladimir Ugorets, PhD, SRK 
Stephen Day, P.Geo. SRK 


Subject: Technical Review of (Tetra Tech, 2010) 
Geochemical Pit Lake Predictive Model, 
Rosemont Copper Project   


Project #: 183101 


 


This memorandum provides a technical review of the report, Geochemical Pit Lake Predictive Model, 
Rosemont Copper Project (Tetra Tech, 2010). This review was undertaken, and the Technical 
Memorandum prepared, at the request of SWCA and the Coronado National Forest, in accordance with 
a Statement of Work and Request for Cost Estimated from Mr. Dale Ortman dated February 17, 2010. 
This memorandum was prepared by Vladimir Ugorets and Stephen Day of SRK Consulting, Inc. (SRK).  


Additional supporting documents from Tetra Tech on geochemical characterization (Tetra Tech, 2007a, 
and Tetra Tech, 2007b) and the Mine Plan of Operations (WestLand Resources, 2007) also were 
reviewed as background for preparing this memorandum. The report, Groundwater Flow Modeling 
Conducted for Simulation of Proposed Rosemont Pit Dewatering and Post-Closure (M&A, 2009), 
prepared for Rosemont Copper, was reviewed by SRK in February 2010 (SRK, 2010).  


Tetra Tech used the results from the Montgomery & Associates M&A) (2009) groundwater model, 
which is being revised. The M&A revisions may affect the conclusions from the Tetra Tech pit lake 
predictive model and, therefore, SRK may modify their conclusions in this memorandum when the 
revised model results are made available.  


The comments in the present review are grouped into three topics: (1) pit lake water balance, (2) 
dynamic system model (DSM) integration, and, (3) geochemical modeling. In general, the comments are 
requests for information and recommendations that will clarify the use of output from the groundwater 
model to predict pit-lake hydrogeochemistry, set up the DSM, and more accurately represent pit wall 
chemistry. Without the requested information and model outputs, SRK cannot adequately judge the 
model as suitable and defensible.  


1 Pit Lake Water Balance 


Components of the post-mining pit lake water balance include groundwater inflow and outflow, direct 
precipitation, pit wall runoff, and evaporation—as described below.  


General Comments 


SRK found three different sets of simulated lake stage and components of the water balance 
(groundwater inflow, precipitation, evaporation, and runoff) during our review process, as follows: 


1. Source 1—Figure 46 of Montgomery and Associates (M&A) (2009): All components of the pit 
lake water balance simulated by the groundwater model during 100 years of pit lake infilling are 
shown in gallons per minute (gpm). See Figure 1 below.  
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2. Source 2—Illustration 5.04 of Tetra Tech (2010): All components of the pit lake water balance 
for the 200-year period of simulation of pit lake infilling are shown in acres-feet/year. See 
Figure 2 below. 


Figure 1. Figure 46 from M&A, 2009, in gallons per minute 


 
 


 


 


 


 


 


 


 


 


 


 


 
Figure 2. Figure 5.04 from Tetra Tech, 2010, in acre‐feet/year 
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3. Source 3—Electronic Excel DSM input file, Appendix D - DSM Input.xls (Tetra Tech, 2010): 
All components of the pit lake water balance for the 100-year period of simulation of pit lake 
infilling are listed in cubic feet per day. These data were plotted by SRK in units of gpm and 
acre-feet/year for comparison with the M&A (2009) and Tetra Tech (2010) graphs. See Figure 
3, below. 
 


 


 


Figure 3. Tetra Tech (2010) data plotted in gpm (upper) and acre‐feet/year (lower) (SRK, this 
review) 
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SRK found significant differences in the components of the pit lake water balance in these graphs, 
which were used as input data for the hydrogeochemical analysis. To better illustrate these differences 
SRK changed all data to the same unit and summarized them at Year 100 (for example) of pit lake 
infilling. See Table 1, below. 


     Table 1. Year 100 of pit lake infilling, data from three sources, in gallons per minute 


Component of Balance 
M&A (2009)(1)


(Source 1) 


Tetra Tech (2010)(2)


(Source 2)


Tetra Tech (2010)(3)


(Source 3) 


Precipitation to Pit Lake (gpm)  37  121  60 


Evaporation from Pit Lake (gpm)  182  273  540 


Runoff to Pit Walls (gpm)  150  142  117 


Groundwater Inflow (gpm)  120  120  452 


Net of Inflow (gpm)  125  110  89 


Pit Lake Stage (ft msl)  3,869  3,869  4,142 (?) 


Notes:   1 – Estimated from the graph (M&A, 2009, Figure 46) by SRK Consulting. 
              2 – Estimated from the graph (Tetra Tech, 2010, Figure 5.04) and unit conversions by SRK Consulting. 
              3 – Appendix D (Tetra Tech, 2010) and unit conversions by SRK Consulting. 


It should be noted that SRK found a fourth source of data in the Tetra Tech (2010) electronic Excel 
DSM output file, Appendix E - DSM Output.xls. This file shows simulated groundwater inflow to the pit 
lake in gpm units for a period of 200 years. Data for the first 100 years are consistent with Figure 46 of 
M&A (2009), but are very different from input data in the Tetra Tech (2010) DSM input file, Appendix 
D - DSM Input.xls. 


The following points are unclear to SRK: 


a. The nature of these inconsistencies, 
b. How results of the predictions of pit lake infilling during the period of 100 years simulated by 


the groundwater flow model (M&A, 2009) were incorporated into the 200-year predictions, 
completed by Tetra Tech (2010), and 


c. Exactly what data were used in the Tetra Tech simulation (reported in Appendix D or the input 
data reported in Appendix E)? 


The inconsistencies in the components of the pit lake water balance make it impossible to evaluate 
the correct use of these components in the analysis performed by Tetra Tech. 


Groundwater Inflow  


Tetra Tech (2010) used groundwater inflow to the pit lake from results of the 3-D numerical modeling 
completed by M&A (2009). Tetra Tech states on page 19 of their report that, “The lake stage versus 
groundwater inflow relationship was taken exactly from the M&A model and was not critically 
evaluated for consistency with expected or standard pit inflow curves (M&A, 2009). This data is 
presented in electronic format in Appendix D.” 


Groundwater inflow is a significant component of the pit lake water balance and depends on hydraulic 
heads adjacent to and below the pit, the lake stage, and the hydraulic properties of the surrounding 
country rock. The pit lake stage depends on the depth, size, and geometry of the final pit configuration, 
and on the other components of the pit lake water balance. Finally, groundwater inflows into the pit lake 
and lake stage depend on pre-mining hydrogeological conditions and the rate and duration of pit 
dewatering. The water-balance components can be evaluated precisely only by using a numerical 
groundwater model, by simulating pit-lake stage iteratively for each time step, and by considering and 
varying all components of the water balance listed above. 
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Groundwater Outflow 


Tetra Tech assumed groundwater outflow from the pit lake equals zero based on M&A (2009) modeling 
results that predicted the pit lake to be a permanent hydrologic sink. SRK agrees with this assumption.  


Direct Precipitation 


Average monthly precipitation data of 22.2 inches per year (in/yr) were taken from the Santa Rita 
Experimental Range 8 miles to the southwest of the project area, due to the limited duration of the data 
record at the Rosemont site. The data from both stations closely correspond (where data from the 
Rosemont site are available). SRK considers the amount of a direct precipitation of 22.2 in/year as 
reasonable for this study. 


Pit Wall Runoff 


Pit wall runoff was simulated using a fraction of the precipitation that ultimately reaches the pit lake. 
This fraction was varied from 15 to 35 percent and was applied to the area of exposed pit walls above 
the pit lake elevation. (A runoff value of 30 percent from precipitation was used by M&A (2009) to 
simulate groundwater inflow to the pit lake.)  


SRK did not find a value for the area of the ultimate pit in the text of the report (information 
shown in Tetra Tech, 2010, Illustration 5.01, does not look complete), and was not able to verify 
the volume of pit wall runoff into the pit lake geochemistry model. 


Tetra Tech did not incorporate upgradient drainage runoff into the model, assuming that the upgradient 
areas will be bermed and the existing drainages will be diverted around the pit. 


Evaporation 


Tetra Tech estimated a pan evaporation rate of 71.52 in/year. The value was derived from data from the 
Nogales station adjusted to the Rosemont site, based on a linear trend with each station elevation. The 
monthly average projected pan evaporation data were converted to a lake evaporation rate using a 
coefficient 0.7. SRK considers a lake evaporation of 50 in/year as very reasonable for this study. 


Components of Water Balance Simulated by M&A (2009) Groundwater Flow Model 


SRK reviewed the M&A (2009) groundwater flow model (SRK, 2010) and concluded that this model: 


a. Has uncertainties in representing known geology and structures, 
b. Does not have the proper external and internal boundary conditions, 
c. Needs to be calibrated to transient conditions measured during a 30-day pumping test from 


multiple pumping wells to increase the limited predictive capability, and 
d. Needs to be re-developed and re-run with elements of a sensitivity/uncertainty analysis to 


illustrate the possible range of predicted parameters. 


SRK is of the opinion that direct precipitation, pit lake evaporation, and runoff data used in the M&A 
(2009) groundwater model may have been used incorrectly. The model uses an evaporation rate from 
the pit lake of about 34 in/year and precipitation to the pit lake of about 6.8 in/year, instead of 50 in/year 
and 22 in/year, respectively. 


SRK disagrees with the Tetra Tech (2010, pages 1, 2, and 31) statement that “about 95 percent of the 
contribution to the pit lake will be from groundwater.” Figure 46 of M&A (2009) and Illustration 5.04 of 
Tetra Tech (2010) do not support this statement. If the authors meant the chemical load instead of the pit 
lake inflow, it is not clear from the text of the report. 
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2 Dynamic System Model (DSM) Integration 


SRK’s evaluation of the DSM computer model, which is discussed in this section, is preliminary 
because the input data to the model are based on outputs from the M&A (2009) groundwater flow 
model, which is being revised.  


The DSM computer model for the proposed Rosemont mine pit lake was developed in GoldSimTM to 
simulate the hydrologic water balance and the mixing of chemical loads from the different components 
of the water balance (e.g. groundwater inflow, pit wall runoff, precipitation). The DSM outputs from the 
predictive simulations were used as inputs to a final simulation model using PHEEQC. 


The DSM includes both stochastic (variable) and deterministic (fixed) parameters. The stochastic 
parameters were used to assess the uncertainty in the predictions due to the data and analytical 
constraints and the natural variability in the input parameters (such as precipitation, pit wall runoff, and 
lake evaporation). Groundwater inflow to the pit was assumed to be a deterministic parameter and was 
incorporated into the model by a simplified relationship between groundwater inflow and lake stage. 
This relationship was developed on the basis of outputs from the post-mining predictions made by the 
numerical groundwater flow model (M&A, 2009). 


SRK is of the opinion that this approach of using precipitation, evaporation, and pit wall runoff as 
stochastic parameters and combining them with a deterministic relationship between groundwater inflow 
and pit lake stage (QGW = f(HPL)) is very approximate because both groundwater inflow and lake stage 
depend on these stochastic parameters. It is not clear from the Tetra Tech report how groundwater 
inflow to the pit lake was simulated (from previous time step based on used relationship QGW = 
f(HPL), or not?) As mentioned above, it is SRK’s opinion that the water-balance components can be 
evaluated precisely only by using a numerical groundwater model, by simulating pit-lake stage 
iteratively, and by considering and varying all components of the water balance for the same time 
period. 


SRK also has noticed that the groundwater inflow flow data presented in the file Appendix D - 
DSM Input.xls do not match output data in the file Appendix E - DSM Output.xls, as described 
above. 


3 Geochemical Modeling 


Components of the geochemical model include characterization of the pit walls as the source of loadings 
to the pit lake, conceptualization of the pit lake (“Conceptual Geochemical Model”), calculation of 
loadings from the pit walls, and calculation of concentrations in the pit lake. 


General Comment 


The overall approach used for the modeling is conventional and reasonable. The characterization data 
that form the basis for the model are suitable for the intended purpose. The model combined geometrical 
characterization of the pit with geological and geochemical description of the pit walls with other 
geochemical inputs (groundwater, precipitation) to calculate the chemistry of water in the pit lake. 
Geochemical modeling was used to calculate final water quality by considering the solubility of 
secondary minerals and water-solid interactions. 


Details of each step in the geochemical method are reviewed below. SRK has identified concerns with 
the approach that suggest the pit wall source terms should be re-calculated. SRK’s overall impression is 
that re-calculation could result in increases in concentrations but due to the abundance of acid 
neutralizing minerals in the host rocks it is unlikely that the modeled pH of the pit water will change. 
The water is expected to be basic. 
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In the following sections, a pre-amble review is provided, followed by specific bulleted items for 
follow-up. 


Review of Modeling Steps 


Characterization of Pit Walls 
The geological setting of the project is described as a “wall rock porphyry system” (Tetra Tech, 2010, p. 
3). This contradicts Vector Arizona (2006), which describes the deposit as skarn. The mineralization is 
hosted by sedimentary and volcanic rocks intruded by porphyry stocks. The mineralization is described 
as disseminated and vein-controlled copper, zinc, molybdenum, and iron sulfides. 


 The deposit type needs to be more fully described because the skarn and porphyry 
mineralization types have important different implications for geochemical performance. 


 It was not clear in the description whether classic porphyry hydrothermal alteration (e.g. 
potassic, argillic, propylitic) is present at Rosemont, which in some porphyry deposits can exert 
a control on the geochemical characteristics of the pit walls. Vector (2006, p. 2) indicated “most 
of the porphyry system including the pyrite shell is absent due to structural controls.”  


 
About 10 percent of the ore is described as oxide (Tetra Tech, 2010, p. 3), which presumably occurs as a 
supergene cap on the hypogene mineralization.  


 The Tetra Tech (2010) report lacks a mineralogical description of the supergene zone, which 
could have different geochemical characteristics from the hypogene zone.  


 
The pit walls were characterized using samples collected from drill core samples. Tetra Tech (2010) 
determined that sufficient samples had been collected to determine statistically the average 
characteristics of each rock type in the pit walls. The following limitations to the assessment of sample 
coverage were noted by SRK: 


 Samples were dominantly collected from drilling focused on the core of the deposit. Depending 
on the type, intensity, and distribution of alteration, the assumption that the samples can be used 
to characterize the pit walls needs to be investigated. Should a “pyrite halo” be present, it is 
possible the pit walls have a different style of mineralization from the core of the deposit used to 
characterize the rock types. Conversely, mineralization intensity may decrease near the pit 
walls.  


 Since lead and zinc vein mineralization can be associated with distal propylitic porphyry 
alteration and skarn mineralization, the statistical characterization of metal distribution in the pit 
walls should be considered in addition to acid rock drainage (ARD) potential. 


 The statistical evaluation should be extended to consider hydrothermal alteration as a variable. 
 The characteristics of wall rock oxide materials should be provided. 


 
Geochemical analysis of the pit walls used various methods that included acid-base accounting (ABA), 
short-term extraction tests, and kinetic tests. ABA was used to characterize the potential for acidic 
conditions to develop in the pit walls but the effect of site mineralogy on the method was not presented: 


 Calibration of the conventional ABA method to site mineralogy needs to be considered. A more 
detailed description of the relevant mineralogy including acid generating, acid neutralizing, and 
water soluble minerals should be provided.  


 The calculation of acid potential (AP) appears to have been based on sulfide sulfur though 
description of the method used to calculate this could not be located. It appears that soluble 
sulfur is an important component of the rock (Tetra Tech, 2007b, Illustration 3.1). The 
mineralogical form of soluble sulfur is important as it may be acid generating (e.g. jarosite) or 
non-acid generating (e.g. gypsum) and should be evaluated for its contribution to AP.  
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 The Sobek Neutralization Potential (NP) method can lead to over-statement of site-available NP 
if silicate minerals react in the test. To address this concern, the carbonate mineralogy of the site 
should be described (e.g. presence of iron carbonates), carbonate analytical data should be 
presented and compared with NP, and the effect of silicates on NP should be investigated by 
comparing carbonate and NP determinations. 


 The possible effect of blasting on the release of mineral components to blast fines in the pit 
walls should be considered because the mineralization is described as “vein controlled.” 


 Based on these considerations, the application of conventional ARD criteria may need to be re-
considered for the site.  


Conceptual Geochemical Model 
The conceptual geochemical model for the pit lake is presented on page 5 of Tetra Tech (2010). The 
model should be expanded to include the following considerations: 


 The assumed configuration of broken rock in the pit walls; 
 The processes leading to leaching of potential contaminants from the pit walls considering the 


roles of oxidation, dissolution, and water rock interactions; 
 Mechanisms for attenuation of acidity and metal loadings from pit walls; 
 The effect of submergence of pit walls by the rising pit lake; 
 Geochemical reactions between pit lake and walls;  
 The potential role of limnological processes in pit lake development (e.g. meromixis); and 
 In the event that chemically reducing conditions develop in the pit lake, the effect on attenuation 


and mobilization of potential contaminants (e.g. arsenic). 


Pit Walls Source Term 
SRK understands the pit wall source term was developed by assigning runoff water chemistry to each 
rock type component of the walls and then allowing this loading to enter the pit lake in proportion to the 
exposure of these rock types in the pit walls (Tetra Tech, 2010, Illustration 4.01).  


SRK understands from Tetra Tech (2010, page 13) that loading calculations for the pit walls were based 
on concentrations taken directly from short-term leach tests (STLTs) because the sulfide content of the 
rock is low and the tests represent short term contact between water and rock. Assuming our 
understanding is correct, SRK disagrees with this approach and suggests it may significantly under-
predict concentrations in the wall runoff. STLTs use a much higher liquid to solid ratio than will occur 
under field conditions, contact time in the test may not be sufficient to represent the contact of slow 
moving water in pit walls, and single pass leachate contact does not demonstrate equilibration of the 
solids with contact water. Further, testing of core samples may not represent the accumulation of 
secondary minerals that occurs in pit walls between flushing caused by intermittent storm events.  


These concerns are illustrated by the sulfate source term. For the majority of rock types, sulfate source 
terms are well below 20 mg/L (exceptions are the Epitaph and Horquilla Limestones at 254 and 110 
mg/L, respectively). These concentrations are well below the theoretical solubility of gypsum (1600 
mg/L), which appears to be present to varying degrees in the pit walls. The effect of solution ratio is 
shown by comparing field and laboratory kinetic tests (Tetra Tech, 2007b, Illustration 3.7). The field 
kinetic tests commonly produced sulfate concentrations exceeding 200 mg/L compared to 
concentrations well below 100 mg/L for the parallel laboratory tests. The kinetic tests also produced 
concentrations above 100 mg/L for the initial flush, which would appear to represent initial contact 
water. 


 To address this concern, the pit wall source terms should be re-calculated using an approach that 
considers scale-up from laboratory to site conditions. The approach could consider differences 
in solution ratios for extraction tests, or scale-up of kinetic test results. Both approaches should 
ensure that secondary mineral dissolution controls are incorporated. 
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 The revised source terms should include the potential effect of acidification. It is understood that 
one of the model runs considered acidification of the Bolsa Quartzite (Tetra Tech, 2010, page 
26), but the use of humidity cell data may not be appropriate with scaling of the results to site 
conditions. 


 The use of sub-detection limit values should be explained. For example, the detection limits for 
selenium in the SPLPs is 0.04 mg/L, which is well above the water quality standard. The 
modeling inputs (Tetra Tech, 2010, Appendix D) show a large number of parameters as “0” 
mg/L.  


 
The source terms presented are for pit wall runoff. Should that not already be included, additional source 
terms are needed for: 


 Leaching of oxidized walls that occurs as the pit lake water-level rises; and 
 Possible reactions of pit lake water with wall rock due to chemically reducing conditions, should 


these develop. 


Pit Lake Water Chemistry 
SRK understands the pit lake water chemistry model was based on mass balance, then the final output 
from the DSM model at Year 200 was evaluated for thermodynamic controls using PHREEQC (Tetra 
Tech, 2010, page 25). The modeling used a selection of mainly plausible secondary minerals to control 
water chemistry (Tetra Tech, 2010, Table 6.01). Minerals like barium arsenate, huntite, and magnesite 
may form theoretically but they rarely form from natural surface waters. Other components may co-
precipitate rather than form discrete minerals (e.g. radium sulfate). The modeling also incorporated the 
effect of adsorption by iron oxides. This latter effect may be limited because most of the walls are 
predicted to be non-acidic and iron solubility will be limited. Additional clarification is suggested to 
improve understanding of the model: 


 Provide sample calculation of mass balance. 
 Update Table 6.02 (Tetra Tech, 2010) to compare mass balance chemistry and chemistry 


calculated by PHREEQC, to allow the effect of modeling assumptions to be evaluated. 
 Provide graphs to illustrate the progress of concentrations as the pit lake fills. 
 Provide a culpability analysis to illustrate sources of loading for each parameter in addition to 


TDS (Tetra Tech, 2010, Illustration 5.05).  
 


For review purposes, it is useful to consider whether the modeled calculations can be reproduced using a 
simple scoping level calculation. SRK used the various graphical (Illustration 5.03) and tabulated (Table 
4.01, 4.02, 4.03) input models in Tetra Tech (2010) and was able to calculate within 5 percent the 
predicted concentrations of sulfate and chloride in the pit lake at year 200. The calculation confirmed the 
significance of groundwater in terms of loading contribution. Using the scoping level calculation, it was 
determined that re-evaluation of source terms to reflect scale-up could lead to pit walls having a greater 
influence on pit lake chemistry including elements mobile under non-acidic conditions and with limited 
sorption capacity. For example, sulfate concentrations could be four times those predicted, and based on 
experience, selenium concentrations will likely be greater than predicted.  


 As a further check on the model, the report might consider adding regional comparisons of 
actual pit lake chemistry, such as that of the ASARCO Mission mine, which has similar pit wall 
formations and deposit chemistry. 


4 Conclusions and Recommendations 


The descriptions of the model provided in the reviewed report do not allow SRK to determine the 
reliability of the predictions of pit lake water chemistry during post-mining conditions.  
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In our opinion: 


a. Existing inconsistencies in the description of components of the water balance should be 
resolved; components of the water balance should be consistent with parameters used in the 
groundwater flow model. 


b. Groundwater inflow to the pit lake should be re-evaluated. The re-evaluation should be based on 
the groundwater model presently being updated by M&A using the recommendations described 
in SRK (2010) and the correct application of precipitation, evaporation, and run-off data for pit 
lake simulations. 


c. Use of the DSM with stochastic parameters of precipitation, runoff, and evaporation combined 
with deterministic groundwater output from the numerical groundwater model is a very 
preliminary and inaccurate approach. This is due to the fact that both groundwater inflow and 
pit lake elevation depend on the meteorological parameters simulated in the groundwater model 
deterministically. By stochastically varying these parameters (precipitation, runoff, and 
evaporation), groundwater inflow will be different in time from that simulated in the 
groundwater model under an assumption of constant values of these parameters. 


d. The conceptual geochemical model for the pit lake does not appear to consider additional 
factors, as described above, that may influence pit water chemistry 


e. The current model may understate pit lake concentrations due to the method used to predict the 
chemistry of pit wall runoff. Revision of the wall source terms is recommended. 
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6 Reviewer Qualifications 


The Senior Reviewer for Geochemistry, Stephen Day, P. Geo., is a Principal Geochemist with SRK 
Consulting in Vancouver, Canada (résumé attached). Mr. Day has more than 30 years of experience in 
geochemistry; in particular, he has more than 10 years of experience in the development of waste 
management plans to address acid rock drainage and leaching of mine wastes in general, as related to 
hard rock mining. One area of Mr. Day’s expertise relevant to the present review is in the development 
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of prediction methods for mine planning and modeling of leachate chemistry. Mr. Day was directly 
responsible for reviewing the geochemistry of the pit lake predictive model. 


The Senior Reviewer for Hydrogeology, Vladimir Ugorets, Ph.D., is a Principal Hydrogeologist with 
SRK Consulting in Denver, Colorado (résumé attached). Dr. Ugorets has more than 31 years of 
professional experience in hydrogeology, developing and implementing groundwater flow and solute-
transport models related to mine dewatering, groundwater contamination, and water resource 
development. Dr. Ugorets’ areas of expertise are in design and optimization of extraction-injection well 
fields, development of conceptual and numerical groundwater flow and solute-transport models, and 
dewatering optimization for open-pit, underground and in-situ recovery mines. Dr. Ugorets was directly 
responsible for reviewing the hydrogeology of the pit lake predictive model. 
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Hazardous Wastes Operations and Emergency Response (OSHA 29 CFR 1910)  
40-hour course. 


 
Employment Record 
1998 – Present  SRK Consulting (Canada) Inc., Principal Geochemist 


 
1992 – 1998 Dames & Moore, Senior Geochemist/Manager, Geosciences 


 
1989 – 1992 Norecol Environmental Consultants Ltd., Geochemist 


 
1987 – 1989 British Columbia Geological Survey, Geochemist 
 
Publications Fifteen technical papers on metal leaching and acid rock drainage studies, stream 


sediment sampling, formation of placer deposits, mineral exploration in glacial 
terrains. 
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Key Experience: New Mine Approvals and Permitting 
 
PolyMet Mining Corp., Northmet Project, Minnesota (1999-2001, 2004-current) 
• Development and implementation of geochemical test program, and water quality predictions for 


proposed open pit PGM, nickel and copper mine at the facilities of an existing iron mine. 
 
Taseko Mines, Properity Project (2006-current) 
• Geochemical assessment of waste rock and tailings for proposed open pit copper-gold mine. 
 
Niblack Mining, Niblack Project (2006) 
• Review of geochemical aspects for permitting of underground exploration development. 
 
Teck Cominco, Morelos Project (2006-2008) 
• Geochemical assessment of waste rock and tailings for proposed open pit gold mine. 
 
Miramar, Doris North Project (2006-current). 
• Geochemical characterization of quarry rock 
 
AES Wapiti Coal Project, Hillsborough Resources (2006) 
• Geochemical characterization of waste rock and coal for proposed drag line coal mine. 
 
Horizon Project, Hillsborough Resources (2006) 
• Geochemical characterization of waste rock and coal processing products for proposed underground and 


open pit coal project. 
 
Barrick Gold, Donlin Creek Project (2006-current) 
• Geochemical characterization of waste rock and tailings for proposed open pit gold mine. 


 
Westhawk Development Corp., Coal Creek Project (2006). 
• Geochemical characterization of waste rock and proposed small coal mine. 
 
Crowflight Minerals, Bucko Mine (2005) 
• Geochemical characterization of rock and tailings for proposed underground nickel mine. 


 
Doublestar Resources, Catface Project 
• Geochemical characterization of rock and tailings for proposed open pit copper mine. 
 
Novagold Corporation, Galore Creek Project (2004-current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold mine 
 


Pebble Partnership, Pebble Project (2004-Current) 
• Geochemical characterization. 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold-molybdenum mine 
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bcMetals Corporation, Red Chris Project (2003-Current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold mine 
 


Brule Project, Western Canadian Coal (2004-2006) 
• Geochemical characterization, water chemistry predictions and input to waste management planning for 


a coal mine 
 
Dillon Mine, Western Canadian Coal (2004) 
• Geochemical characterization, water chemistry predictions and input to waste management planning for 


small coal mine 
 
Doublestar Resources Limited, Sustut Copper Project (2001-2003) 
• Assessment of geochemical issues for proposed copper mine 
• General permitting assistance under the BC Environmental Assessment Process 
 


 
Barrick Gold Corp, Pascua Project, Chile/Argentina (1999-2001) 
• Assessment of waste rock and tailings geochemistry and prediction of drainage quality 
 
Alaska Department of Natural Resources, True North Project (2000-2002) 
• Review of expansion proposals for the Fort Knox Mine 
 


BHP Billiton Diamonds, Ekati Diamond MineTM, Northwest Territories (2001-Current) 
• Characterization of waste rock and prediction of water quality for the Sable, Pigeon and Beartooth Pipes 
• Compilation of Waste Rock Management Plans 
 


Crystal Graphite Corporation, Black Crystal Graphite Project, British Columbia (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed graphite mine 
 


Teck Corp, Pogo Project, Alaska (1996-2004) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed underground 


gold mine 
 


Indian and Northern Affairs Canada, Northwest Territories (1999-2001) 
• Review of geochemical aspects of Diavik Diamond Mines 
 


Coeur d’Alene Mines, San Bartolome Project, Bolivia (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed silver mine 
 


Manalta Coal, Telkwa Coal Project, B.C. (1991-2000) 
• Development of waste management plan to address acid drainage potential 
 


Sutton Resources, Bulyanhulu Project, Tanzania (1997-1998) 
• Waste management planning and prediction of impacts for proposed underground gold mine 
 


Teck Corp, Marte Lobo Project, Chile (1997) 
• Assessment of potential impacts to groundwater due to waste rock leaching at proposed open pit gold 


mine 
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Pine Valley Coal, Willow Creek Coal Project, B.C. (1996-1997) 
• Baseline evaluation of acid generation potential and water quality for proposed coal mine 
 


Teck Corp, Petaquilla Project, Panama (1996-1997) 
• Prediction of potential impacts due to leaching of waste rock at proposed open pit copper mine 
 


Cominco, Kudz-Ze-Kaya project, YT (1996) 
• Retained to address acid generation issues in waste management plan for proposed zinc-copper-lead 


mine 
 


Termopacifico, Colombia (1994) 
• Assessment of existing waste management for small coal mines as part of proposed thermal power plant 
 
Manhattan Minerals, Moris Mine, Mexico (1993) 
• Developed closure plan for proposed heap leach gold mine.  Also addressed acid generation issues 
 
TVI, Canatuan Project, Philippines (1993) 
• Development of waste management plan for proposed gold mine 
 


El Condor, Kemess South Project, B.C. (1992) 
• Evaluated natural weathering of rock and soil in support of waste management plan for proposed copper 


mine 
 


Brewery Creek (1991) 
• Soil and vegetation geochemistry study 
 


Galore Creek Project (1991) 
• Conducted initial assessment of acid generation at proposed large porphyry copper mine 
 


Snip Mine (1991) 
• Developed cyanide degradation model for tailings pond 
 


Berg Project (1990) 
• Investigated acid generation in waste rock and proposed waste handling approach for porphyry copper 


mine 
 


Taiwan Limestone Project (1990) 
• Conducted environmental assessment of proposed limestone quarry 
 


Geddes Resources, Windy Craggy Project, B.C. (1989-1991) 
• Investigated acid generation in waste rock, tailings, and underground workings and developed waste 


management plan for proposed massive sulphide copper mine 
 


Cinola Project (1989-1990) 
• Development of waste rock and tailings management plan for proposed epithermal gold mine 
 


Cheni Gold Mines (1989) 
• Developed waste rock handling plan for potentially acid generating rock at gold vein mine 
 


Silver Butte Mine (1989) 
• Interpreted acid generation data for waste rock and underground development for proposed massive 


sulphide base metal mine 
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Confidential Client 
• Due diligence audit for a proposed porphyry copper mine  
• Prediction of impacts due to rock and tailings leaching and recommendation of waste management 


strategies 
 


Key Experience:  Operating Mines  
 
Alaska Department of Environmental Conservation and Hecla Greens Creek Mining Company, 
Greens Creek Mine 
• Team leader for environmental audit of an underground silver mine. 


 
Elk Valley Coal Corporation (2007-current) 
• Development of a geochemical model for leaching of selenium to the Elk River  and Cardinal River from 


six large open pit coal mines. 
 
Imperial Metals, Mount Polley Mine (2004-Current) 
• Geochemical characterization and water quality predictions for mine expansion. 
• Water quality predictions for closure of copper heap leach. 
 
Inmet, Troilus Mine (2005) 
• Development of an approach for waste rock segregation at open pit copper gold mine. 
 
BHP Billiton, Mina Tintaya (2005-2006) 
• Evaluation of selenium sources in waste rock and downstream attenuation and transport. 
• Geochemical characterization for closure planning. 
 
TeckCominco, Elkview Coal Mine (2003) 
• Detailed assessment of occurrence and release of selenium from mine facilities, and recommendations 


for management approaches 
 
Teck Cominco Alaska, Red Dog Mine, Alaska (1997-Current) 
• Development of innovative methods for characterization of the geochemical behaviour of waste rock 
• Ongoing geochemical advice and interpretation 
 


Thompson Creek Mining, Endako Mine (1999-2000) 
• Assessment of waste rock geochemistry 
 


Huckleberry Mines Limited (1996-current) 
• Ongoing advice to operating open pit copper and molybdenum on waste management and prediction of 


long term water quality impacts 
 


TeckCominco, Luscar Ltd., Fording Coal, Elk Valley Coal Mines, British Columbia (1999-2002) 
• Technical review of university research on the occurrence and release of selenium from waste rock 
 


Hudson Bay Mining and Smelting (1998) 
• Environmental audit of more than ten massive sulphide copper and zinc mines, mills and associated 


smelter 
 


Confidential, Colombia (1997) 
• Assessment of existing environmental liabilities and scoping of environmental impact assessment for an 


operating coal mine as part of due diligence review 
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Cominco Trail Operations, B.C. (1993) 
• Developed slag pile leachate model for proposed slag disposal site 
 


Gold Mine Yellowknife, NWT (1993) 
• Environmental assessment of operating gold mine as part of due diligence 
 


Macrae Mining, New Zealand (1993) 
• Presented arguments on acid generation thresholds in tailings.  Evaluated reports on arsenic leaching 


from waste rock and tailings 
 


Equity Silver Mines (1991) 
• Developed water quality model for an acid generating open pit to address disposal of water treatment 


sludge in pit 
 
Tanco Mining company (1991) 
• Environmental audit of tantalum mine and mill 
 
Endako Mines (1990) 
• Evaluated acid generation potential of waste rock and tailings at molybdenum mine 
 
Key Experience:  Mine Closure Planning 
 
Barrick Gold, Nickel Plate Mine (2005) 
• Geochemical characterization for closure planning of waste rock, mine workings and tailings from open 


pit gold mine. 
 
Teck Cominco, Pine Point Mine (2006) 
• Evaluation of monitoring requirements for tailings discharge. 
 
Teck Cominco Alaska, Red Dog Mine (2003-Current) 
• Water quality predictions for mine closure planning 
 
Deloitte & Touche, Faro Mine (2002-Current) 
• Design and implementation of geochemical studies for closure planning 
 


BHP Billiton, Island Copper Mine (2001-2005) 
• Geochemical studies for closure planning 
• Chemical load modelling 
 
Hudson Bay Mining and Smelting, Flin Flon Operations (2005) 
• Input to estimation of closure costs. 
 
Teck Cominco, HB Mine (2005) 
• Review of geochemical issues for tailings. 
 
Viceroy Resources, Brewery Creek Mine (2002-2004) 
• Evaluation of water quality aspects related to closure. 
• Assessment of selenium leaching. 
 
Inmet, Samatosum Mine (2003) 
• Environmental audit of former open pit copper-silver mine. 
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BHP Billiton, Confidential Internal Reviews (2002) 
• Reviewed geochemical aspects of closure plans for two mines 
 


BHP Billiton, Robinson Mine, Nevada (2001-2002) 
• Geological and geochemical characterization of waste rock as part of closure planning for a large open 


pit copper mine 
• Operation of a field laboratory for determination of leachable metal concentrations 
 


British Columbia Ministry of Water Land and Air Protection, Britannia Mine, British Columbia 
(2001-Current) 
• Evaluation of the effects of the use of mine workings for storage of contaminated mine water prior to 


treatment 
 


Highland Valley Copper, Highmont Mine, BC (2000-2001) 
• Geochemical assessment of tailings for closure planning 
 


Dupont Canada, Baker Mine, B.C. (1999-Current) 
• Evaluation of long term drainage quality for an inactive underground gold and silver mine 
• Closure Planning 
 


TeckCominco Ltd., Sa Dena Hes Mine, Yukon Territory (1999-Current) 
• Assessment of geochemical characteristics of underground lead-zinc mines, waste rock and tailings, and 


downstream loading and impact assessment 
 


Environment Canada, Mount Washington Mine, B.C. (1999-2000) 
• Assessment of geochemistry as part of closure planning for a inactive open-pit copper mine 
 


Holden Mine, Washington State (1998-Current) 
• Support for Feasibility Study for closure of underground mine, waste rock and tailings 
• Development of a site geochemical model to support selection of closure measures for a disused 


underground copper and zinc mine 
 


Westmin Resources, Premier Gold Mine, B.C. (1998-2002) 
• Prediction of long term geochemical behaviour of waste rock and tailings at an open pit gold mine 
 


Homestake, Snip Mine, B.C. (1998) 
• Prediction of post-closure impacts due to leaching of mine wastes at underground gold mine 
 


Confidential Client (1996) 
• Evaluated leaching of mercury from a former mercury mine as part of decommissioning 
 
COMIBOL, Bolivia (1996-1997) 
• Assessment of environmental issues for operating and closed mines as part of due diligence review 
 
Weldwood Canada, Various Properties, B.C. (1996) 
• Environmental evaluation of large area of former coal mining to assess remediation measures and 


potential costs 
 


Stronsay, B.C. and Sa Dena Hes, Y.T. projects (1993) 
• Initial assessment of potential environment liabilities 
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Kinross Gold, QR Gold Mine, B.C (1993, 1998-2000) 
• Predictions of post-closure impacts due to long term leaching of waste rock and pit walls at open pit gold 


mine 
 


Cominco, Sullivan Mine, B.C. (1992-1998) 
• Evaluation of metal leaching from oxidized waste rock and tailings as part of closure planning. 


Geochemical interpretation of regional groundwater chemistry downgradient of tailings facility.  
Modelling of dry cover materials for acid generating tailings 


 


Cominco, Pinchi Lake Mine (1994-1995) 
• Evaluation of mercury distribution and leaching from mine wastes as part of closure planning 
 
Survey of Abandoned Mines (1991) 
• Compiled data relating to acid generation potential at more than 1000 abandoned mines in British 


Columbia.  Assessed five coal and metal mine sites 
 
Key Experience:  Government Projects 
 
Association of Professional Engineers and Geoscientists of British Columbia (2006-2007) 
• Delivered a short course acid rock drainage assessment (five venues 
 
MEND Program (2005-2006) 
• Lead author for a report on the effect of low temperatures on geochemical processes. 
 
U.S. Trade and Development Agency, Dominican Republic (2002) 
• Delivered part of a short course to federal government personnel on acid rock drainage assessment and 


remediation 
 
State of Alaska (2001) 
• Workshop on mine site geochemical assessment 
 
Canadian International Development Agency, Peru (2000-2001) 
• Preparation of guidelines for inspection of mines 
 
MEND Program (2000-2001) 
• Managed and co-authored preparation of report titled Acidic Rock Drainage and Technology Gap 


Analysis 
 


MEND Program (1996-2000) 
• Co-author of technology manual on acid rock drainage prediction, control and treatment 
 


MEND Program (1998) 
• Reviewed and assisted with selection section of Procedures for Assessing the Subaqueous Stability of 


Oxidized Waste Rock 
 


MEND Program (1997) 
• Co-authored Blending and Layering Waste Rock to Delay, Mitigate or Prevent Acid Generation 
 


MEND Program (1996) 
• Co-authored Guide for predicting water geochemistry from waste rock piles 
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Japan International Cooperation Agency, Brazil (1995-1996) 
• Part of a multi-disciplinary team led by Mitsubishi that evaluated remediation of coal mines in the State 


of Santa Catarina 
 


Indian and Northern Affairs (1994) 
• Prepared a long range research plan for acid rock drainage 
 


Mine Environment Neutral Drainage Program, Cinola Project, B.C. (1994) 
• Assessed long term potential for acid generation in waste rock and evaluated limestone addition to 


prevent acid release from waste rock 
 
QA/QC for Acid Generation Studies (1990) 
• Prepared manual for BC Acid Mine Drainage Task Force 
 


Review of Acid Generation Determination Methods (1990) 
• Assessed methods and recommended new approaches to testing for Energy, Mines and Resources 


Canada 
 


Acid Rock Drainage Technical Guide (1989) 
• Co-authored state-of-the-art manual covering prediction and monitoring of acid mine drainage 
 
Key Experience:  Contaminated Sites and Other Projects  
 
Ministry of Health 
• Directed sampling of 240 wells to assess potential pesticide contamination 
 


Fullerton Lumber 
• Assessed soil contamination and potential approaches to on-site processing and soil remediation 
 


Fisheries and Oceans Canada 
• Assessed soil, sediment and water contamination at a marine repair station.  Developed and costed 


remediation options 
 


Fisheries and Oceans Canada 
• Assessed contaminated woodfill on Crown lands.  Developed and costed remediation options 
 


Western Steel 
• Interpretation of arsenic sludge chemistry. 
 


Grand Metropolitan 
• Assessment and management of several hydrocarbon underground storage tanks 
 


Transport Canada 
• Senior review of project to assess liabilities associated with underground fuel storage tanks at 28 remote 


beacon sites 
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Profession Principal Hydrogeologist 
 


Education M.S. (Mining Engineering/Hydrogeology) Geology-
Prospecting Institute, Moscow Russia 


Ph.D. (Hydrogeology) Geology-Prospecting 
Institute, Moscow Russia 


 
Registrations/ 
Affiliations 


Senior Scientist in Hydrogeology, USSR/Russia 
National Ground Water Association 
MSHA 
 


 
 
Specialization Mining Hydrogeology, Groundwater Modeling, and Wellfield Optimization. 


 
Expertise Dr. Ugorets has more than 31 years of professional experience in hydrogeology, 


developing and implementing groundwater flow and solute-transport models 
related to mine dewatering, groundwater contamination, and water resource 
development.  Dr. Ugorets’ areas of expertise are in design and optimization of 
extraction-injection wellfields, development of conceptual and numerical 
groundwater flow and solute-transport models, and dewatering optimization for 
open-pit, underground and ISR mines. 


 
Employment Record 
 
2007 – Present  SRK Consulting (U.S.), Inc., Principal Hydrogeologist 


Denver, CO 
 


1996 – 2007  Hydrologic Consultants Inc. (HCI), Senior Hydrogeologist 
Lakewood, CO 
 


1991 – 1995  Hydrogeoecological Research and Design Co (HYDEC), Lead Hydrogeologist  
Moscow, Russia 
 


1978 – 1990  Geology-Prospecting Institute (MGRI), Senior Scientist in Hydrogeology 
Moscow, Russia 
 


 
Languages Russian, English 
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Publications  
English  
 Ugorets V.I. and Howell, R.L. 2008 “3-D Characterization of Groundwater Flow in 


Hard-Rock Uranium Deposits”, presented at 2nd International Symposium – 
Uranium: Resources and Production, VIMS, Moscow, p. 120-121. 


 
 Ugorets, V.I., Howell, R.L., and Mahoney, J.J. 2006 “Challenges to Hydrogeologic 


Investigations in the Canadian North”, presented at 59th Canadian Geotechnical 
Conference and 7th Joint CGS/IAH-CNC Groundwater Specialty Conference 
(seatoskygeo.ca), October 2006, Vancouver. Sea to Sky Geotechnique,  p. 1608-1612 


 
 Ugorets, V.I., and MacDonald, A. K. 2003 “Design and Optimization of Mine 


Dewatering Based on Ground-Water Flow Modeling,” in Computer Applications in 
the Minerals Industries (Proceedings of Forth International Conference, CAMI, 
Calgary, Alberta, Canada). 


 
 Ugorets, V.I., Rusdinar, Y., Parseryo, G.  and Liu, H. 2002  “Identification of 


Dewatering Targets for Graberg Pit Using Hydrogeochemical Fingerprint 
Approach,” presented at 2002 Denver Annual Meeting of The Geological Society of 
America. 


 
 Ugorets, V.I., Hanna, T. M., Howell, R. L., Ternes, T. and McCarter, J. 1999 “Use of 


Frozen Earth Wall to Reduce Effects of Dewatering on Alluvial Aquifer in Vicinity 
of the Proposed Aquarius Open Pit Mine,” in Sudbury — Mining and the 
Environment II (Sudbury, Ontario, Canada).  D. Goldsack et al., Eds.  Sudbury:  
Laurentian University, Centre in Mining and Mineral Exploration Research. 


 
 Ugorets, V. I., Azrag, E. A. and Atkinson, L. C. 1999 “Use of a Finite Element Code to 


Model Complex Mine Water Problems,” Annual Meeting of American Institute of 
Hydrology and Fourth USA/CIS Joint Conference on Environmental Hydrology and 
Hydrogeology (San Francisco), pp. 163-164.  San Francisco: American Institute of 
Hydrology.  


 
 Ugorets, V.I., Azrag, E. A., and Atkinson, L. C. 1998 “Use of a Finite Element Code to 


Model Complex Mine Water Problems,” in Mine Water and Environmental Impacts 
(Proceedings of the International Mine Water Association Symposia, Johannesburg, 
South Africa), Vol. 1, pp. 31-41. Johannesburg:  International Mine Water 
Association. 


 
 Ugorets, V.I.,  Borevsky, B.V., and Borevsky, L. V.  1994 “Regulation of the Movement 


of Different-Density Fluids During Injection of Waste: An Optimization Model with 
Special Reference to the Injection System in the Krasnodar Region,” in Scientific and 
Engineering Aspects of Deep Injection Disposal of Hazardous and Industrial Wastes 
(Proceedings of the International Conference, Berkeley, California), pp.21.  
Berkeley, California: Lawrence Berkeley Laboratory. 


 
 Ugorets, V.I., and Tserkovsky, Y. A. 1992 “Optimization of Extraction-Injection Wells 


Sitting in Groundwater Management Problems / Flow Through Porous Media: 
Fundamentals and Reservoir Engineering Applications, (Proceedings of the 
International Conference, Moscow, September, 1992), pp. 52-55. 
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Russian Ugorets, V.I., and Tserkovsky, Y. A. 1991 “Optimization Models for Ground-Water 


Withdrawal and Protection from Contamination Problems” (review). Moscow: 
Geoinformark.  


 
 Ugorets, V. I. and Tserkovsky, Y. A., 1991“Optimization Model of 2nd Donetsk Ground-


Water Intake Site as Applied to the Problem of Ground-Water Safe Yield Re-
Evaluation with Ecological Restrictions,” in Proceedings of 6th Conference of Young 
Scientists of Moscow Geological Survey Institute, manuscript deposited in VINITI, 
No. 2520-B91. 


 
 Ugorets, V. I., and Tserkovsky, Y. A., 1990 “Optimization of Water Abstraction from 


Multi-Layered System with Simultaneous Pumping and Injection of Industrial 
Ground Water,” in Proceedings of 5th Conference of Young Scientists of Moscow 
Geological Survey Institute, manuscript deposited in VINITI, No. 3011-B90. 


 
 Ugorets, V. I., and Tserkovsky, Y. A. 1989 “Evaluation of Safe Yield of Malkinskoe 


Ground-Water Basin by Using of Optimization Model,” in Proceedings of 4th 
Conference of Young Scientists of Moscow Geological Survey Institute, manuscript 
deposited in VINITI, No. 4919-B89. 


 
 Ugorets, V. I., and Gavich, I. K. 1988 “Hydrodynamic Calculations of Ground-Water 


Intakes,” in Hydrogeodynamics, pp. 271-279. Moscow: Nedra. 
 


 Ugorets, V. I., Greisukh, L. V., and Filippova et al, G. A. 1988 “Ground-Water Flow 
Model of Ala-Archinskoe Ground-Water Basin,” in Chu Depression and 
Optimization Model of its Development. Izv. Vys. Ucheb. Zav., Geologiya I 
Razvedka, No. 9. 


 
 Ugorets, V. I. 1988 “3D Ground-Water Flow Model of Multi-Layered System Using 


Economic Finite-Difference Schemes,” in Proceedings of 3rd Conference of Young 
Scientists of Moscow Geological Survey Institute, manuscript deposited in VINITI, 
No. 7857-B88. 


 
 Ugorets, V. I., and Tserkovsky, Y. A. 1987 “Axisymmetric Ground-Water Flow Model 


in Multi-Layered System,” in Proceedings of 2nd Conference of Young Scientists of 
Moscow Geological Survey Institute, manuscript deposited in VINITI, No. 3036-
B87. 


 
 Ugorets, V. I., Gavich, I. K. and  Mikhailova, A. V. 1985 “Optimization of Ground-


Water Development by Using Automated System of Management: Water Abstraction 
Under Complex Hydrogeologic Conditions,” in Methods of Ground-Water Protection 
Against Contamination and Depletion. Moscow: Nedra. 


 
 Ugorets, V. I. and Lenchenko, N. N. 1985. “Hydrodynamic Calculation of Ground-Water 


Intakes with Variable Pumping Rates,” Izv. Vys. Ucheb. Zav., Geologiya I 
Razvedka, No. 11. 


 
 Ugorets, V. I., Gavich I. K, and Mikhailova, A. V. 1984. “Optimization Models in 


Hydrogeology,” in Mathematical Modeling of Hydrogeological Processes. 
Novosibirsk: Institute of Hydrology.   
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Key Experience:  Mining Hydrogeology 


• Grasberg Copper/Gold Mine, West Papua (Indonesia): Conducted site characterization, design of 
hydrogeologic testing, and review of Grasberg open pit and EESS underground mine dewatering on 
semi-annual and annual basis.  Developed a series of conceptual hydrogeologic models and groundwater 
flow models of the Ertsberg Mining District.  Modeling has included development of regional and 
"window" models, the latter for detailed analysis of pore pressures related to slope stability in open pit 
and dewatering of underground block caves.  Predicted inflow and pore pressures in Grasberg open pit as 
input to slope stability analysis Predicted inflow to underground mines (the existing IOZ and DOZ block 
cave mines and the proposed Kucing Liar, and Grasberg Deep block caves, and Big Gossan mine) from 
karstic limestones under very high (but variable) precipitation.  Estimated the persistence of mill water 
supply during periods of El Niño-induced drought.  Evaluated major groundwater sources in vicinity of 
Grasberg pit and EESS underground mine based on water chemistry fingerprints.  Conducted ARD study 
and predicted quantity and quality of groundwater captured by existing developments and proposed ARD 
capture drifts and missed water in Wanagon basin. Conducted regional hydrogeology study and 
developed regional groundwater flow model of Ertsberg mining district to predict potential migration of 
ARD during post-mining conditions as part of Integrated Control and Capture Plan (ICCP).  Conducted 
training in hydrogeologic data analysis and groundwater flow modeling for PTFI personnel. Developed a 
special numerical algorithm to simulate non-Darcian flow into underground openings from highly 
transmissive geologic structures.   


• Snap Lake Diamond Project, Northwest Territories (Canada): Developed a conceptual 
hydrogeological, numerical groundwater flow, and hydrogeochemical mixing modes.  Work has included 
a) planning and evaluating the results of hydrogeologic drilling, testing, and groundwater sampling from 
existing underground workings, b) developing a conceptual hydrogeologic model of the kimberlite dyke 
partially beneath a lake within open talik and partially below a permafrost, c) predicting inflow to the 
proposed underground mine, d)simulating hydrologic effect of paste backfilling on mine water discharge, 
and e) predicting the water quality of the mine discharge under lake and lake draining scenarios by using 
mixing simulations based on TDS vs. depth profile.  Participated in numerous Technical Group meetings 
to provide hydrogeological input in design and instrumentation of mine test panels for geotechnical 
analysis. All work was completed for pre-production studies of existing mine and business case 
improvement studies for expanded mine. 


• Gahcho Kué  Diamond Project, Northwest Territories (Canada): Conducted hydrogeological 
investigation for desktop and pre-feasibility studies including: a) planning and analyzing results from 
hydrogeologic testing program (packer and airlift recovery tests and from Westbay monitoring wells, b) 
developing a comprehensive conceptual hydrogeologic model including kimberlite pipes, permafrost, 
and open/closed taliks, c) developing a series of numerical groundwater flow and solute transport 
models, d) predicting inflow to multiple open pits, e) estimating impacts to surface-water bodies in the 
vicinity of the pits, f) predicting the water quality of the mine water discharge, g) estimating leakage 
around/under man-made dykes for lake drainage scenario, and f) simulating pit lake infilling and post-
mining hydrogeologic conditions taking into consideration a density effect.  Represented client at 
numerous meetings with permitting agencies. 


• Fort à la Corne and Star Diamond Projects, Saskatchewan (Canada): Conducted hydrogeologic 
investigations for three diamond  projects, including: a) planning and analyzing results of hydrogeologic 
drilling and testing (including 4 pumping tests), b) developing a comprehensive conceptual 
hydrogeologic model, c) developing numerical axisymmetric and 3D groundwater flow models, d) 
predicting inflow to the open pits and designing dewatering systems,  e) predicting pore pressures in pit 
walls as input for the slope-stability analysis, and f) estimating potential environmental impacts to water 
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levels and streamflows during  mining/dewatering and pit lake infilling.  Represented client at meeting 
with permitting agencies. 


• Victor Diamond Project in Ontario (Canada): Developed a series of conceptual hydrogeologic and 
numerical groundwater flow models for desktop, pre-feasibility, feasibility, and pre-production studies.  
Work has included a) planning and analyzing results of hydrogeologic investigations (drilling and 
testing, including 3 long-term pumping tests), b) developing a comprehensive conceptual hydrogeologic 
model of a karstified limestone groundwater system recharged by surface water through overburden, c) 
predicting inflow to the proposed open pit, d) designing an dewatering system with an optimal pumping 
rates and schedule of installation, and e) estimating potential environmental impacts to streamflows, 
ponds, and muskeg during mining/dewatering and pit- lake infilling. Represented client at numerous 
meetings with regulators and at public hearings, and prepared detailed discussions of potential 
environmental impacts. 


• Aquarius Gold Project, Ontario (Canada): Developed conceptual hydrogeologic model of area of the 
proposed Aquarius open pit mine.  Conducted groundwater flow modeling of inflow to proposed open pit 
and designed an optimal dewatering system by using traditional pumping wells. Predicted potential 
effects of dewatering on trout-bearing streams and lake levels within a nearby provincial park and 
designed potential groundwater mitigation measures.  Completed groundwater flow modeling of freeze 
wall system around the proposed pit and developed hydrogeological input for freeze wall design.  


• Skyline Coal Mine, Utah: Conducted groundwater flow modeling to evaluate various alternative 
sources and pathways of groundwater inflow to the underground mine and estimated the effect of mine 
inflow and pumping on surface-water resources.  Predicted long-term dewatering requirements for mine 
expansion, and assessed Probable Hydrologic Consequences to surface resources using numerical 
groundwater flow model.  Represented client at numerous meetings with permitting agencies, water 
boards, and plaintiff groups. 


• Premier Diamond Project, South Africa: Developed axisymmetric groundwater model to predict 
passive inflow to the open pit and pore pressures in pit walls during future mining development. 


• Confidential Mine Dewatering Project, Russia: Analysis of all available hydrogeological data and 
developing recommendations regarding dewatering requirements for different alternative mining 
methods. Developed groundwater flow model to predict a) inflows to open pit and underground mine 
(under different mining methods) and b) associated environmental impacts to the surface-water bodies 
and shallow groundwater system. 


• Confidential Coal Project, Virginia: Developed groundwater flow model to a) predict inflow to 
underground coal mine and b) evaluate possible hydrogeologic effect of underground mining on water 
levels within shallow groundwater systems.  


• Confidential Mine Dewatering of Silver and Gold Deposits in Mexico (states of Durango and 
Nayarit): Conducted a technical audit of existing hydrogeological data and developed plan for an 
effective dewatering system of underground mine workings for the first deposit. Conducted 
hydrogeological investigations to evaluate possible groundwater inflows to proposed underground mine 
at the Scoping Study level for the second deposit.  


• Uranium Deposits in the Athabasca Basin (Central Canada) – two confidential projects: Developed 
a program of field hydrogeological work and performed an analysis for the collected hydrogeological 
data to make assessment of groundwater inflow to proposed underground mine for the first project. 
Comprehensive data analysis and predictions of possible inflows were made based on developed 
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numerical groundwater model. Peer review of the dewatering requirements for an underground mine was 
completed for the second project at the Feasibility Study level, based on additional groundwater flow 
modeling conducted. 


• Uranium ISR Projects in Russia and Kazakhstan – three confidential projects: Completed a 
technical audit of possible uranium recovery by ISR mining. Conducted a comprehensive ISR numerical 
modeling of one of the projects, including simulation of streamlines and reactive mass transport along 
them, to evaluate maximum uranium recovery from four paleochannels. 


• Hard Rock Uranium Deposits in Russia – five confidential projects: Implemented a technical audit 
and hydrogeological study of groundwater inflow to proposed underground mines, quality of mine water 
discharge, possible impact to the surface-water bodies. Two 3-D numerical groundwater flow models 
were developed for two projects at the Pre-Feasibility Study level. 


• Uranium deposit in Niger – a confidential project: Completed an analysis of available 
hydrogeological data and made an expert opinion on the possibilities of using ISR method to mine the 
uranium deposit.  


• Coal deposit in Russia – a confidential project:  Completed hydrogeological study of possible water 
inflow into underground longwall mine workings and impact to a river flow. Predictions and sensitivity 
analysis were conducted based on developed 3-D numerical groundwater flow model, calibrated to all 
available hydrogeological data collected for both pre-mining steady state and trial dewatering transient 
conditions. Recommendations were developed to reduce uncertainties in hydrogeological 
characterization, to bring project to the required Feasibility Study level.  


• Confidential Mine Dewatering Project in Columbia: Technical audit of available hydrogeological 
data, development and implementation of field hydrogeological program, and assessment by 
groundwater modeling of possible groundwater inflow to expanded open pit operation mined in vicinity 
of the river. 


• Polimetallic Ore Deposit in Russia (Kola Peninsula): Analysis of the available hydrogeological data 
and the previously performed studies to substantiate the possible impact of proposed in-pit dewatering to 
a shallow groundwater system and surface water bodies as part of the ESIA.  


• Gold Deposit Project in Pakistan: Analysis of the available hydrogeological data and the previously 
performed studies to substantiate the possible impact of proposed in-pit dewatering and mine water 
supply wellfield to a shallow groundwater system as part of the ESIA. 


Key Experience:  Russia and Former USSR (1978-1995) 


Hydrogeological investigation and numerical modeling of groundwater development for potable, thermal, 
and industrial water supplies and mine dewatering in complex hydrogeologic settings.  Developed and 
implemented numerical algorithms for optimizing groundwater management under hydrogeologic, 
environmental, and economic constraints.  


 Specific project experience includes: 


• Groundwater flow modeling to estimate inflow and design dewatering system for Vorontsovskoy open 
pit gold mine in Ural region of Russia. 
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• Wellfield optimizing based on the groundwater flow models to quantify safe yield at the Priokskii 
(Moscow region), Lesnoe (Tataria), Pozhneyal-Sediuskii (Komi), Avatchinskii (Kamchatka), and Minsk 
(Belarus) water-supply projects. 


• Optimizing pumping from the extraction wells at low salinity groundwater system in Mangyshlak Basin 
(West Kazakhstan) based on numerical 3-D groundwater flow model. Developing an analytical solution 
of a complex aquifer-well-pump-pipeline system and selecting appropriate pumping equipment to 
provide optimal withdrawal. Applying basic principles and methods of automated groundwater 
monitoring systems for water resource management.  


• Developing conceptual, analytical, and numerical methods of wellfield optimization to design cost-
effective water supply systems in complex hydrogeologic settings for Sredne-Kliazminsky site in 
Moscow region. 


• Determining safe yield and optimal pumping rates of water-supply wells in multi-aquifer systems, within 
Malkin groundwater basin in North Caucasus area, and plan protection against contamination and 
depletion. 


• Developing integrated numerical modeling system including groundwater flow, mass transport, and heat 
transport for Slaviansko-Troitsky iodine-bearing groundwater basin in Kuban to maximize safe yield, 
optimize wellfield of extraction and injection wells, and develop most rational method of water 
management. 


• Using groundwater flow models to optimize locations and pumping rates of wells to minimize 
operational and environmental costs at Donetsk (Ukraine) and Ala-Artchinsky (Kirgizstan) water-supply 
projects. 


• Designing and conducting laboratory column tests, experimenting with physical models, and evaluating 
field infiltration ponds to assess feasibility of purifying waste water through sandy deposits for the 
uranium mine in Western Kazakhstan. 


• Developing numerical code (OPTLIB) for simulation of groundwater flow and wellfield optimization 
under multi-disciplinary constraints. This code was used during hydrogeological studies for all projects 
in Russia and Former USSR listed above. 
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Technical Memorandum 
 


To: Dale Ortman, P.E. Date: April 30, 2010 


cc: Tom Furgason, SWCA  


File, SRK 


From: Mike Sieber, P.E, SRK 
Stephen Day, P.Geo. SRK 
Vladimir Ugorets, PhD, SRK 


Subject: Technical Review of Infiltration, Seepage, 
Fate and  Transport Modeling Report,  
Tetra Tech, 2010, Prepared for Rosemont 
Copper Company   


Project #: 183101 


 


A technical review has been undertaken, and this Technical Memorandum prepared at the request of 
SWCA and the Coronado National Forest, in accordance with a request for a Statement of Work dated 
February 17, 2010. Provided here are comments related to the review of the, Infiltration Seepage, Fate 
and Transport Modeling Report, prepared for the Rosemont Copper Company by Tetra Tech (2010b). 
These comments were prepared by Mike Sieber, Stephen Day, and Vladimir Ugorets of SRK 
Consulting, Inc. (SRK). Editorial review was completed by Cori Hoag and Larry Cope, also of SRK. 


The seepage, fate and transport modeling report and supporting documents from Tetra Tech regarding 
the 2007 geochemical characterization (Tetra Tech, 2007a and Tetra Tech, 2007b) and the Dry Stack 
Tailings Storage Facility Design Report (AMEC, 2009, Appendix D) and the Mine Plan of Operations 
(WestLand Resources, 2007) were reviewed as part of this effort.  


This memorandum is organized into two sections, corresponding to the two topics under review:  


Section 1 - Infiltration and seepage modeling; and, 


Section 2 - Fate and transport (geochemical) modeling. 


The 2010 Tetra Tech report is well presented and well written, and as supported by the appendices, is in 
general comprehensive in scope. The GEO-SLOPE VADOSE/W code is industry standard infiltration-
seepage modeling software. However, SRK requests clarifications and additional supporting data, as 
well as an explanation for several methodologies not clearly understood by the reviewers. The requests 
are indicated below in relevant sections. The models cannot be adequately judged as suitable and 
defensible without the requested information. 


1 INFILTRATION AND SEEPAGE MODELING 


1.1 Input Data  


This section summarizes the review of the climatic data and the saturated and unsaturated material 
properties used for the infiltration models. 
 


1.1.1 Site Climatic Data 
The Nogales 6 N weather station was selected for the Waste Rock Storage Area and Heap Leach Facility 
infiltration models. The precipitation and maximum and minimum temperature data appear reasonable. 
However, the Santa Rita weather station is closer to the Rosemont Project area and is at an elevation 
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closer to that of the project elevation than is the Nogales 6 N weather station. It is stated in Appendix B 
of the report that the Nogales 6 N pan evaporation data were adjusted to the Rosemont project site based 
on a linear extrapolation with each station’s elevation. However, illustration 3.2 in the text does not 
appear to be a simple linear extrapolation. Section 4.1.4 states that a correlation was performed to 
translate the Nogales pan evaporation data to the Rosemont Project, please explain the method used. 
Three climate conditions were used for the transient model, average climate conditions, 24-hour, 100 
year storm event, and multi-storm (approximately six inches of rain in seven days). What statistical 
method used to determine the 7-day storm event, it is not clear and cannot be understood form the 
description provided. 
 
The report states that precipitation was applied in a “sinusoidal function that peaks at noon. The 
distribution pattern in the model allows for peak rainfall over a short period around noon.” The transient 
log header in Appendix C states that average annual conditions are sinusoidal; however, the 
precipitation appears to be applied from 0 to 24 hours and nearly every day of the year. This does not 
appear to be average conditions in southern Arizona. A hydrograph of the simulated precipitation would 
aid in understanding the temporal distribution of precipitation. 
 


1.1.2 Site Material-Soil Data 
Section 5.3 of the report provides an explanation of unsaturated flow theory. Illustration 5.5 shows a 
generic soil water characteristic curve (SWCC) for two soils, however, an illustration of hydraulic 
conductivity as a function of capillary function or moisture content is not presented or discussed. 
Section 5.5.5 presents saturated hydraulic conductivity values for three waste rock materials, alluvium, 
and bedrock without providing either a range of values, or a source for the saturated hydraulic 
conductivity data. 
 
The conceptual model for the Waste Rock Storage Area shows three layers of waste rock, benches-
buttress, alluvial deposit, and bedrock, each with different properties. The model logs in Appendix C 
give a brief description of the material—Andesite—for unconsolidated waste rock and list the 
unsaturated properties. Section 5.5 state that laboratory and library parameters were used for unsaturated 
flow parameters. The laboratory work that was completed should include the data, laboratory name, and 
the ASTM methods that were used. The GEO-SLOPE library data should also be presented. SWCC and 
unsaturated hydraulic conductivity charts for the materials modeled should be presented in either the 
report or appendices. The charts in Figure 1 and Figure 2 below are examples of what is necessary to 
present a defensible infiltration-seepage model. In Appendix A, AMEC presented the SWCCs and a 
hydraulic conductivity function for the Dry Stack Tailings Storage Facility infiltration and seepage 
model. 
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Figure 1  Example of soil water characteristic curve (SWCC) 
 


 
 
Figure 2 Example of unsaturated hydraulic conductivity function 
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1.2 Heap Leach Facility Conceptual Model 


Infiltration-seepage modeling was completed to estimate the time required for draindown of the Heap 
Leach Facility (Heap) to drop to about 10 gpm. Appendix E describes the draindown modeling. Page 4 
paragraph 4 of the report states, “The primary difference between the spent ore and the waste rock is the 
moisture content of the materials.” Oxide ore placed on the heap is not the same material as waste rock 
in terms of mineral concentrations of copper-bearing minerals (oxide/carbonate/silicate/sulfide), 
associated gangue minerals like iron oxides/silicates/sulfides, clay, and calcite, and secondary minerals 
that will form in response to leaching. Although both the oxide ore and waste rock (bedrock) have been 
hydrothermally altered, the materials on the Heap will likely break into smaller size fractions owing to 
the intensity of alteration, and disaggregation that will occur during placement, exposure to raffinate, 
and ripping in the upper layer of each lift; the lifts within the Heap will also compact with burial depth. 
Raffinate leaching will cause the Heap material to break down to smaller particles and the leaching of 
the calcitic material will cause the formation of secondary sulfate minerals and gypsum. These reactions 
will likely significantly decrease saturated hydraulic conductivity. In addition, simulating the Heap 
Leach Facility materials as run-of-mine material may significantly under-estimate the duration for 
draindown.  SRK experience with draindown of an 89 MT heap in Arizona (larger than the estimated 60 
MT Rosemont heap) indicates a decrease in draindown to 20 gpm in 8 years. An estimate for the 
Rosemont Heap is that a decrease in draindown to about 10 gpm probably will take 8 to 10 years. 
During and after reclamation, the continued drainage from the Heap will have to be managed. 


1.3 Waste Rock Storage Area 


Based on the conceptual model text and the low-resolution figures SRK cannot ascertain the depth of the 
three simulated stages.   


1.4 Steady-State and Transient Solutions 


Section 5.7 states that the sequence of steady-state simulations were to “offer non-zero stating values for 
the subsequent transient modeling scenarios.” We assume the non-zero refers to the moisture content of 
the material. The water balance illustrations presented in the report begin with the water content at zero. 
Can this be explained. 


It is stated on Section 5.8, page 26 that, “Transient modeling provides a reasonable simulation of flow 
conditions within the Waste Rock Storage area, Heap Leach area, and the Dry Stack tailings facility.” 
The transient simulations reported in this report are one in year duration using average climatic 
conditions. However, movement of moisture through such materials often takes many years, a 
reasonable approach would be to conduct the 50-year transient simulations utilizing the entire 50-year 
climatic data set from the Nogales 6 N weather station.  


In addition, the averaging of daily climatic conditions into a single year likely miss-represents measured 
daily climate conditions. The apparent miss-representation may be evidenced in the simulated daily 
climate input data presented in Appendix C. Those data indicate that precipitation fell virtually every 
day of the year, the ranges in values for relative humidity are shown as broad and relatively invariable, 
and precipitation is shown to occur at all hours of the day for all days. Because of the muting of the data 
by the process of averaging, small amounts of precipitation (0.001 inch to 0.248 inches with a mean of 
0.048) falls on 255 days of the year. With evaporation exceeding precipitation on most days, such small 
precipitation values might be evaporated before infiltrating to depth, resulting in an under-estimate of 
the flux of water through the material. In reality, a few heavy rains can fall on humid days producing a 
significant source of water for infiltration. 


1.5 Illustrations and Tables 


Illustrations 5.6, 5.7, 5.10, 5.12, and 5.13 of the waste rock and heap leach conceptual models and 
numerical model results are too small to read annotations and the horizontal and vertical scales. The 
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values for moisture content and flux are often not legible. Illustration 5.22, presents the simulated 
volumetric moisture content distribution within the closed Heap, indicates upward flux from the base of 
the Heap. It is not clear to us how such a condition can exist, and we request that it be explained in text. 
 


2 FATE AND TRANSPORT (GEOCHEMICAL) MODELING 


2.1 General Comment 


The overall approach to modeling the water chemistry for each facility (waste rock, heap leach, dry 
stack) is similar. The models combine understanding about the composition of the waste facilities with 
data on leaching behavior and water flow to predict pore water chemistry. Geochemical modeling was 
used in some cases to predict final water chemistry. The overall approach is consistent with general 
practice and the data used as a basis for the model are suitable for the intended purpose.  
 
Details of each step in the geochemical method are reviewed below. SRK has identified concerns with 
the approach that are similar to those with the pit lake predictions (SRK, 2010b). The main factor that 
does not appear to have been addressed, however, is the degree to which the onset of acidic conditions 
in some components of the waste rock could affect overall water quality. In the following sections, a 
pre-amble review is provided, followed by specific bulleted items for follow-up. 


 


2.2 Review of Modeling Steps 


2.2.1 Waste Characteristics 


Waste Rock 


SRK (2010a) previously reviewed the overall geochemical database. Additional comments were 
provided by SRK (2010b). Acid-base accounting is used to acid rock drainage (ARD) potential while 
leachability was characterized using SPLP and MWMP. SRK (2010b) provided the following 
recommendations for the use of acid-base accounting data at the site: 
 


 Calibration of the conventional ABA method to site mineralogy needs to be considered. A more 
detailed description of the relevant mineralogy including acid generating, acid neutralizing, and 
water-soluble minerals should be provided.  


 The calculation of acid potential (AP) appears to have been based on sulfide sulfur though 
description of the method used to calculate this could not be located. It appears that soluble 
sulfur is an important component of the rock (Tetra Tech, 2007b, Illustration 3.1). The 
mineralogical form of soluble sulfur is important as it may be acid generating (e.g. jarosite) or 
non-acid generating (e.g. gypsum) and should be evaluated for its contribution to AP.  


 The Sobek Neutralization Potential (NP) method can lead to over-statement of site-available NP 
if silicate minerals react in the test. To address this concern, the carbonate mineralogy of the site 
should be described (e.g. presence of iron carbonates), carbonate analytical data should be 
presented and compared with NP, and the effect of silicates on NP should be investigated by 
comparing carbonate and NP determinations. 


 The possible effect of blasting on the release of mineral components to blast fines in the pit 
walls should be considered because the mineralization is described as “vein controlled.” 


 Based on these considerations, the application of conventional ARD criteria may need to be re-
considered for the site.  


The bulk waste rock geochemical characteristics did not appear to be presented in the report. Table 6.2 
provided the lithological composition of the waste rock while Tables 3.3 and 3.4 of Tetra Tech (2007) 
indicate the distribution of the ARD potential in waste rock. ARD potential is very low on the whole, 
but SRK notes that arkose is a major unit (44%) and 15% of samples from this unit were classified as 
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potentially ARD generating (PAG) by ABA. This indicates that at least 7% of the rock could be 
composed of PAG rock.   
 
To complement this work and support the subsequent development of source terms, the following 
additional information should be presented: 
 


 Explanation of how the waste rock proportions were calculated. 
 Presentation of the overall acid-base account of the waste rock (sulfur content, neutralization 


potential) based on the rock type characteristics and proportion of rock types. 
 An evaluation of the timing of release of PAG materials because if the PAG materials are 


released at certain stages of the mine rather than being continuously mixed in with the non-PAG 
materials local acidification could occur. 


Heap Leach Facility  


No geochemical description of the heap leach materials could be located. 
 


 Geochemical data for the heap leach materials should be presented. 


Dry Stack Tailings 


Tetra Tech (2007) provided geochemical data for the tailings. These data indicate that tailings have very 
low potential for ARD due to mostly low sulfide content. SRK noted that like waste rock, sulfate content 
was variable. It is assumed that sulfate occurs as gypsum rather than acidic salts.  
 


 Discussion of how the tailings characteristics might change as mining progresses because some 
tailings have ARD potential. 


 


2.2.2 Conceptual Geochemical Models 
Section 6.1 of the report provided the “Conceptual Fate and Transport Model”; however, the description 
did not include geochemical processes.  
 


 This section should be updated to include geochemical processes, for example, the role of 
sulfide mineral oxidation, gas partial pressures, temperature variations, and the precipitation and 
dissolution of secondary minerals. 
 


2.2.3 Source Terms 


Waste Rock 


It is understood the waste rock source term was developed by developing source terms for individual 
waste rock types, combining the source terms according to the rock type proportions, and then 
equilibrating the resulting chemistry using PHREEQC. The details of the method were not provided and 
should include: 
 


 Further discussion of the role of local acidification and the need for a source term to reflect 
acidic conditions. This may be unnecessary if it can be demonstrated that PAG rock becomes 
intimately mixed with non-PAG rock during mining. 


 Explanation and discussion of justification for use of zero concentration in the source term for 
rocks with undetectable solid phase concentration (NA in Table 6.1). The description “not part 
of the rock’s composition” should be re-worded to indicate undetected. It is noted that arkose is 
shown as NA but in Illustration 3.4 in Tetra Tech (2007) arkose is shown as having an 
enrichment ratio of 10, which seems to indicate detection (as shown in Illustration 3.5). 


 The methodology used to mix the waters. 







SRK Consulting  Page 7 of 9 


 


DRAFT AND DELIBERATIVE. NOT FOR PUBLIC DISTRIBUTION 


Infiltseepage+Geochemmodelrvw_Techmemo_183101_Ms_20100430_FNL.Docx 


 Which minerals were used to model the waste rock source term resulting in the concentrations 
in Table 6.6. This table indicates very high sulfur concentrations and extreme ion imbalance. It 
is assumed that this sulfate not sulfur. 


 How the nitrate concentration was calculated. The concentrations seem very low given that 
explosives residuals will be present. 
 


To perform a reality check on the concentrations, SRK compared them to compiled seepage chemistry 
data for calc-alkalic and alkalic porphyry deposits in British Columbia, Canada (Day and Rees 2006; 
Red Chris Development Company 2004) (Table 1). While it is acknowledged that Rosemont has some 
skarn characteristics, predictions for cadmium, copper, selenium and zinc seemed atypical. These 
elements are associated with sulphides which can occur in skarn deposits. 
 


 Further discussion is needed about how the very dilute concentrations obtained from SPLP and 
MWMPs are scaled up to the much drier conditions at the site. A similar concern was raised for 
the pit wall source term during review of the geochemical pit lake model report (SRK 2010b). 


 
Table 1. Statistics for Waste Rock Seepage from Porphyry Deposits 


 
Annotations refer to footnotes about data sources for each of five sites in the compilation. 


Heap Leach 


The methodology used to develop the heap leach source term was unclear.  
 Description of the input data and methodology is requested following the same format as the 


waste rock. 
 


Comparison of the sources terms in Table 6.7 of the report with Table 1 (above) leads to similar 
observations as for waste rock. Concentrations of many parameters seem very low. For example, an iron 
concentration of 0.3 mg/L is predicted at pH 3.23. As iron is highly soluble at this pH, much higher iron 
concentrations would be expected from dissolution of silicates. In addition, the biological system is 


Parameter Unit n Max1
P95


1 P50 n Max1
P95


1 P50 n Max1
P95


1 P50


Acidity mgCaCO3/L 58 25400 6412 1822 24 560 544 151 63 214 36 15


Alkalinity1
mgCaCO3/L 4 0 0.15 1 32 1.2 2 5 262 1 7.525 43.6


SO4
2 mg/L 93 30910 7969 3220 46 2930 2440 1260 299 1896 1531 464


Al mg/L 42 766 436 239 25 47 40 5 66 0.6 0.2 0
Sb mg/L 8 0.13 0.09 0.020 0 - - - 40 0.09 0.08 0.010
As mg/L 0 - - - 2 0.0006 0.0006 0.00 26 0.04 0.03 0.01


Cd3 mg/L 19 0.02 0.02 0.007 1 0.04 0.04 0.040 27 0.03 0.007 0.000
Ca mg/L 54 804 748 532 39 832 793 361 147 964 727 247


Cu4 mg/L 42 655 512 249 25 370 340 66 107 1 0.14 0.02


Fe5 mg/L 42 1310 480 14 24 5 3 0.2 81 0.3 0.2 0


Hg6 mg/L 3 0.00110 0.0011 0.00070 1 0.0006 0.0006 0.00060 24 0.002 0.00043 0.00005


Pb7 mg/L 12 0.04 0.04 0.0155 7 0.02 0.02 0.012 27 0.01 0.0036 0.00007
Mg mg/L 54 213 163 61 39 201 180 39 147 115 101 24
Mn mg/L 37 56 41 4 26 31 26 9 113 6 4 1


Mo8 mg/L 3 0.009 0.009 0.006 15 0.03 0.03 0.0068 114 0.4 0.3 0.03
Ni mg/L 31 2 2 0.8 12 1 1 0.4 48 0.4 0.21 0.006
K mg/L 47 148 134 67 16 112 87 3 77 58 39 4
Se mg/L 29 0.2 0.2 0.09 7 0.09 0.08 0.07 34 0.3 0.3 0.06


Ag9 mg/L 0 - - - 1 0.01 0.010 0.01 19 0.00001 0.00001 0.00001
Na mg/L 54 204 91 20 35 64 49 14 127 126 54 11


Zn3 mg/L 35 6 5 2 18 4 4 2 84 1 0.8 0.03


pH1 s.u. 99 2.1 2.5 3.1 46 4.0 4.1 5.3 311 6.0 6.4 7.5


pH<4 4<pH<6 pH>6
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predicted to produce water with low Eh but this is not reflected in elevated iron concentrations in ferrous 
form. 


 
 SRK recommends the source terms be re-visited and then used to re-assess the water treatment 


systems. The iron source term in particular will affect the performance of the water treatment 
systems. 


Dry Stack Tailings 


As with the other source terms: 
 


 Further explanation of the modeling method and inputs is needed to address the scale-up of 
dilute leach tests to the full scale facility. 


 The possible effect of timing of production of PAG tailings should be considered in the source 
term. 


 
Concentrations reported in Table 6.8 do not appear to be consistent with equilibration with major 
minerals in the tailings, which would presumably include gypsum and calcite. Both minerals are 
probably present according to the acid-base accounting data. Concentrations of sulfate, alkalinity, and 
calcium would be expected to be comparable to the waste rock source term (Table 6.6). 


3 Conclusions 
For the infiltration and seepage component of the model report, SRK has the following 
recommendations: 


 Results from the transient simulations do not indicate that a long-term solution has been 
reached at the end on one year. The transient simulations should be performed over the 50-year 
climatic data period of record, or at a minimum until the transient analysis demonstrates an 
asymptotic stabilization of results. 


 Given the apparent need to extend the length of transient runs, the one year of averaged daily 
climate data may become mute. Actual climate data over the length of transient simulations 
should be applied as input.   


 Present SWCC and unsaturated hydraulic conductivity functions on charts for all of the waste 
material and the alluvial deposit and bedrock. 


 The Heap Leach Facility draindown model should use material typical of leached oxide ore. 
Alternatively, a review of actual draindown data from similar closed heap leach facilities could 
be considered. 


 Several figures are difficult to read 
 For the geochemical component of the model, SRK has recommended further explanation 


and/or re-visiting of source terms to address potential for local acidification in waste rock and 
tailings, and scale-up of laboratory leach tests to full scale. 


 


4 REFERENCES 
AMEC, 2009, Rosemont Copper Company, Dry stack tailings storage facility, Final design report: 


unpublished report prepared for Rosemont Copper Company, AMEC Project 842-1191, 54 
p, 7 appendices. 


Day, S. and Rees, B., 2006, Geochemical controls on waste-rock dump seepage chemistry at several 
porphyry mines in the Canadian cordilleran: paper presented at the 7th International 
Conference on Acid Rock Drainage (ICARD), March 26-30, 2006, St. Louis MO. R.I. 
Barnhisel (ed.) Published by the American Society of Mining and Reclamation (ASMR), 
3134 Montavesta Road, Lexington, KY 40502. 
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Geochemical characterization, Addendum: unpublished technical memorandum prepared 
for SWCA reviewing a report prepared by Tetra Tech (2007) for Rosemont Copper 
Company, February 10, 2010, 12 p. 
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_____ 2007b, Geochemical characterization, Addendum I, Rosemont Copper:  Report prepared for 
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5 REVIEWER QUALIFICATIONS 


The Reviewer for hydrogeology, Mike Sieber, P.E. is a Hydrogeologist with SRK Consulting in 
Tucson, Arizona (resume attached). Mr. Sieber is a professional engineer with more than 20 years of 
experience in the preparing infiltration models to estimate infiltration through tailings impound-
ments and landfill covers, and numerical groundwater flow models to predict the formation of open 
pit lake loss of containment pit lake and underground workings. Mr. Sieber’s review was under the 
supervision of Vladimir Ugorets, Ph.D., Principal Hydrogeologist with SRK Consulting in Denver, 
Colorado. 
 
The Senior Reviewer for geochemistry, Stephen Day, P. Geol., is a Principal Geochemist with SRK 
Consulting in Vancouver, Canada (résumé attached). Mr. Day has more than 30 years of experience 
in geochemistry; in particular, he has more than 10 years of experience  in the development of waste 
management plans to address acid rock drainage and leaching of mine wastes in general, as related 
to hard rock mining. One area of Mr. Day’s expertise relevant to the present review is in the 
development of prediction methods for mine planning and modeling of leachate chemistry. Mr. Day 
was directly responsible for reviewing the geochemistry of the pit lake predictive model. 
 


 







From: Salek Shafiqullah
To: Beverley A Everson
Cc: aelek@fs.fed.us; Beverley A Everson; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M
Farrell; Melinda D Roth; mreichard@swca.com; Reta Laford; rlefevre@fs.fed.us; sldavis@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Plans imbedded within plans
Date: 01/29/2010 09:56 AM
Attachments: list of plans jan 2010_draft.docx

Hello Bev,
As we discuss Mitigation Plans and other environmental considerations, it appears
that there are plans imbedded within plans.  The over arching plan is the Mine Plan
of Operation and within it will be numerous layers of plans including the Rosemont
Consolidated Monitoring Plan and Mitigation plans per chapter 2 and within that is
numerous individual plans.  It appears that many issues and mitigations will be
addressed within some sort of plan.  Either way I put together a list of plans I have
found so far.  This is just a list so far and the next step is to figure out which plans
are complete 'as final', complete 'as drafts', which are in process and which have not
been started.  If you know of any others, please let me know.  Lets discuss at your
leisure.  Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
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LIST OF PLANS from the MITIGATION TABLE dated 1-22-2010



· Dust Control Plan

· Air Monitoring and Reporting Plan

· Materials Management Plan

· Tailings Operations and Maintenance Plan

· Tailings Operations and Management Plan

· A plan 		to identify and manage materials using geo-chemical analysis and acid-base accounting methods. Areas of potential acid generation on the interim and ultimate pit wall shall be identified and appropriate management strategies developed

· Groundwater Monitoring and Reporting Plan:  for APP

· Local Groundwater Mitigation Plan:  for Sahuarita Area

· Residential Well Protection Plan

· Regional Groundwater Mitigation Plan:  for TAMA

· Stormwater Pollution Prevention Plan

· Site Safety and Health Plan

· Production and Operation Blasting Plan

· Noxious Weed and Invasive Species Management Plan  

· Noxious Weed Control Plan:  both are used in the document.

· Habitat Compensation Plan

· Rosemont Mitigation Land Plan

· Land Mitigation Plan:  both are used in the document

· Water Source Enhancement and Mitigation Plan:  probably relates to drinkers installed due to lost springs

· A Plan		At least one sustainable surface water source shall be identified in the PLAN for each of the permanent pastures within the Rosemont Ranch, probably part of the water source enhancement plan but need to check.

· Rosemont Lighting Plan

· Energy Conservation and Sustainable Source Demonstration Plan

· Rosemont Reclamation Plan

· Final Rosemont Reclamation Plan

· Updated Rosemont Reclamation Plan

· Long-Term Reclamation Plan

· A Plan		Annual reporting summary of reclamation activities and monitoring to the Coronado NF and other appropriate agencies.  This report would include the use of maps and photos to allow accurate accounting of disturbed and reclaimed acreage, PLANS that project the following year’s disturbance and reclamation work, details on vegetation removal, treatment, soil salvage, storage, and revegetation, and annual reclamation requirements.  Probably part of the updated reclamation plan but need to check.

· Rosemont Recreation Improvement Management Plan

· Transportation Reduction Plan:   to include a Park and Ride Program

· Rosemont Copper Project Transportation Plan

· Rosemont Ranch Transportation Plan

· Burial Treatment Plan

· Rosemont Consolidated Monitoring Plan

· Mine Plan of Operation



ADDITIONAL PLANS FROM THE MINE PLAN OF OPERATION (MPO) 1997



· Geotechnical Investigation Plan

· Natural Seep & Springs Management Plan

· Stacking Plan

· Site Water Management Plan (Tetra Tech, June 2007)

· Groundwater Protection Plan (Tetra Tech, June 2007)

· Reclamation and Closure Plan (Tetra Tech, June 2007)

· Water Management Plan:  is this the same as the site water management plan?

· Comprehensive Drainage Plan

· Water Balance Plan

· Water Supply Production Plan

· Water Recharge Plan

· Environmental Management Plan (EMP)

· Resource Protection and Control Plan

· Air Quality and Dust Control Plan

· Viewshed Protection Plan

· Public Access and Recreation Mitigation Plan

· Biological Resources Plan

· Cultural Resources Plan

· Lighting Plan

· Fire and Emergency Plan

· Dry Tailings Management Plan

· Spill Prevention Control and Countermeasure Plan

· Emergency Response and Contingency Plan

· Fire Plan



PLANS FROM AQUIFER PROTECTION PERMIT APPLICATION 2009



· Updated Site Water Management Plan

· Contingency Plan

· Sampling and Analysis Plan

· Drought Response Plan and Water Wasting

· SPCC Plan:  Spill containment?

· Waste Rock Storage Area Sequencing Plan

· Monitoring Plan

· Groundwater Sampling Plan

· Quality Assurance Project Plan

· Mined Land Reclamation Plan (TT, 2008)

· Certified Area Wide Water Quality Management Plan:  will submit during Type 4 General Permit

· DOT Security Plan:   for Transportation of Hazardous Materials

· Geochemical Mitigation Plan

· Potentially Acid Generating (PAG) Management Plan
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From: Melissa Reichard
Sent By: rosemonteis
To: kscox@swca.com; sldavis@fs.fed.us; gmckay@fs.fed.us; sgriset@swca.com; tfurgason@swca.com;

rbowers@swca.com; jezzo@swca.com; tciapusci@fs.fed.us; awcampbell@fs.fed.us; beverson@fs.fed.us;
jable@fs.fed.us; kbrown03@fs.fed.us; klbourgart@fs.fed.us; teuler@swca.com; wgillespie@fs.fed.us;
hschewel@fs.fed.us; tskinner@fs.fed.us; mfarrell@fs.fed.us; khouser@swca.com; wkeyes@fs.fed.us;
dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; gsoroka@swca.com; ccleblanc@fs.fed.us;
ecuriel@fs.fed.us; ljones02@fs.fed.us; kpohs@swca.com; hhall@swca.com; mbidwell@swca.com;
rellis@swca.com; jconnell@swca.com; rmraley@fs.fed.us; klgraves@fs.fed.us; daleortmanpe@live.com;
devinquintana@fs.fed.us; rlaford@fs.fed.us; rlefevre@fs.fed.us; abelauskas@fs.fed.us; mreichard@swca.com;
kserrato@swca.com; dsebesta@fs.fed.us; cbellavia@swca.com

Subject: Please complete your contact information
Date: 10/07/2008 10:41 AM

Here's something on Rosemont Copper Project EIS that I'd like you to see.
To go directly to the item, click the link below or paste it into your web
browser. Please note that some email clients require that all the letters
and numbers in the link appear on one line, or else it won't go to the right
place.

https://rosemonteis.webexone.com/r.asp?a=3&id=9994
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
Walter Keyes; William B Gillespie

Subject: Please enter your December and January leave on WebEx calendar
Date: 12/08/2009 03:43 PM

Hi Everyone, 

Entering leave on the WebEx calendar has been discussed a couple of times in IDT meetings, but
maybe some of you haven't heard...you need to post your leave on the WebEx calendar (and other
absences such as meeting attendance).  You do not always need to post minor leave such as doctor
appointments, though I would appreciate it if you could let me know when an appointment will keep you
from an IDT meeting. 

This is especially important for the holiday season, when many people are on AL.  The calendar
serves all of us, since it allows us to see when fellow team members will be out of the office, so that
we can plan meetings (Wednesday or otherwise, such as the landform and hydro/bio meetings this
week) accordingly. 

Please get your leave posted promptly. 

Thanks! 

Bev 

Thanks for 
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; Reta Laford; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie; Reta Laford

Subject: please provide your role in the project, education and years of experience for the DEIS, if you haven't already:
for example...

Date: 01/28/2010 11:44 AM

Jones, Larry, Biological Resources
M.S., Zoology and Biology, California State University, Long Beach, CA, 1985
B.S., Zoology and Biology, California State University, Long Beach, CA, 1978
Years of Experience: 30+

Thanks.

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Salek Shafiqullah
Subject: Please review Correspondence: File Code 2810-- SWCA Subcontractors, Rosemont Project
Date: 12/18/2008 12:43 PM

File Code: 2810-- SWCA Subcontractors, Rosemont Project
Please concur is you agree with my recommendations, or let's discuss your
concerns.  Thank you.
Click on the following link to view the document->

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
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From: Beverley A Everson
To: Salek Shafiqullah
Subject: Please review Correspondence: File Code 2810--Rosemont Copper Project SWCA Subcontractors
Date: 10/30/2008 03:19 PM

File Code: 2810--Rosemont Copper Project SWCA Subcontractors 
Please check these recommendations against yours to make sure they are the
same.  Also, note that I added Tatayana Alexieva as a geotechnical and mining
engineer, though you didn't list her in your recommendations.  I believe she qualifies
for these two positions. Please review her resume to see if you agree.  I'll put a copy
in your mailbox.
Click on the following link to view the document->
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From: Dale Ortman PE
To: 'Beverley A Everson'
Cc: 'Salek Shafiqullah'; 'Tom Furgason'; Melissa Reichard; 'Hoag, Cori'; 'Stone, Claudia'; 'Garcia, Dawn'; 'Kathy

Arnold'
Subject: Potential Geochemistry Technology Transfer Meeting - January 27
Date: 01/21/2009 06:18 AM
Attachments: SRK-UK_RBowell_Jan05.pdf

Bev,
 
I have contacted Kathy Arnold (Rosemont Copper) regarding the possibility of holding a

geochemistry Technology Transfer meeting the morning of Tuesday January 27th.  There is a strong
likelihood that Rob Bowell, a world-class geochemist with SRK (see attached resume), will be in
Tucson that morning in transit from his home office in Cardiff, Wales to a project in Mexico and
may be available for 2-3 hours in the morning.  I believe it would be of use to the project to take
this opportunity to introduce Rob to the project without having to foot the travel expense;
following such an introduction he would be well prepared to direct the review of the Rosemont
geochemistry.  Kathy agrees and is tentatively arranging to have the appropriate Rosemont
consultants in Tucson for the meeting.  SRK is awaiting final approval from their client who is
bringing Rob through Tucson for the project in Mexico and expects the decision later this week. 
Assuming SRK’s client gives approval for Rob’s trip I would like to tentatively schedule a meeting
for:
 
Date:     Tuesday, January 27
 
Time:     8:30 – 11:30 AM
 
Location:              SRK Consulting
                                3275 West Ina Road, Suite 240
                                Tucson, AZ
 
Regards,
 
Dale
 
 
_______________________
 
Dale Ortman PE
Consulting Engineer
 
(520) 896-2404 - Office
(520) 449-7307 - Mobile
 
daleortmanpe@live.com
 
PO Box 1233

mailto:daleortmanpe@live.com
mailto:beverson@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
mailto:mreichard@swca.com
mailto:choag@srk.com
mailto:cstone@srk.com
mailto:dgarcia@srk.com
mailto:karnold@rosemontcopper.com
mailto:karnold@rosemontcopper.com
mailto:daleortmanpe@live.com
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Profession: 
 
Education: 
 
 
 
 
Registrations/ 
Affiliations 
 
 
 


 
Geochemist 
 
Doctor of Philosophy, University of Southampton, 1988-1991 
Bachelor of Science, Geochemistry/Geology, Class 1 Honours 
Degree, University of Manchester, 1984-1987 
 
Fellow & Vice President, International Association of Applied 
Geochemists 
Fellow, Geological Society of London 
Member of the Society of Economic Geology 
Member of the Royal Society of Chemistry  
Councillor, IAEG 
Member, Geological Society of Nevada 
Member, State Geologists Board for Environmental Mine Pit 
Studies, Nevada 1997-2000 
Visiting Research Associate, Division of Materials and 
Minerals, Cardiff University 1998-present, Aberystywth 
University 2000-present 
Chartered Chemist, RSC (1997) 
Chartered Geologist, GSL (2001) 
Chartered Professional European Geologist (2002) 


 
Specialization: Mine impacted water chemistry (particularly for arsenic, cyanide and acid rock 


drainage) and mine waste characterization, water treatment, environmental and 
exploration geochemistry, biogeochemistry, ore mineralogy and chemical and ore 
processing. 


 


Expertise: 
 


Eur. Geol. R. J. Bowell Ph.D., C. Chem MRSC,  C. Geol FGS 
Principal Geochemist with 15 years experience. Specialises in the application of 
geochemistry and mineralogy to a wide range of mining and engineering problems. 
Background in mineral exploration in tropical and deeply weathered terrain’s  
(including a Ph.D. on Economic Geochemistry of lateritic gold ores in West 
Africa) and in academic research in process chemistry, environmental 
geochemistry, environmental engineering and mineralogy. Main field of expertise 
in mineral processing and geochemical treatment of arsenic-rich waste, mine waste 
and water (including waste cyanide solutions, acid rock drainage and saline water).  


 
Employment Record: 
1995-Present Steffen Robertson and Kirsten (UK), Geochemist, Senior Geochemist (1997); 


Principal Geochemist (2000) 
1994-1995 Freelance Consulting and Research-BHP; Contract lab staff consultancy; 


Aberystwyth, Open University and Southampton Universities. 
1991-1994 Natural History Museum, Senior Research Fellow in Environmental Geochemistry. 


(50% of time contracted to BHP Minerals Exploration, Africa & Middle East 
Group). 


1987-1991 PhD, University of Southampton, and short-term employment with Goldfields, 
Ashanti and Exploration Companies. 
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Publications: One hundred publications in the field of mineralogy, process chemistry, 


exploration and environmental geochemistry, ARD, contaminated land and water 
treatment available on request.  Co-author of books on gold mineralogy and 
processing and mine waste environmental geochemistry. 
 


 
Languages: English, Spanish (Business) 
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Key Experience:  Waste Rock Geochemistry Characterization, Active Mining Operations 
 
Africa 
• ARD geochemistry and testwork for South Deeps Mine, South Africa (1/02-6/02 with SRK 


Johannesburg) ARD geochemistry and testwork for Nkomati nickel project, South Africa (3/02-ongoing 
with SRK Johannesburg) 


• Assessment and Evaluation of ARD open pit and groundwater geochemistry and waste rock 
geochemistry Geita Mine, Tanzania (2/98-ongoing), Project manager 


• Assessment and Evaluation of ARD, Ngezi project, Zimbabwe (2/98-11/98 with Johannesburg office), 
Project manager 


• Assessment and Evaluation of ARD, Kabanga project, Tanzania (6/98-9/98 with Johannesburg office), 
Project manager 


• ARD assessment-evaluation, Nkomati Nickel Mine, South Africa (3/97-11/97) 
• Environmental Assessment of ARD, ZCCM properties, Copperbelt (11/97-1/99, with SRK 


Johannesburg), Project manager 
• Evaluation of ferruginous mine water chemistry and ARD at the Grootelvei Mine, South Africa (2/96-


12/98 with Johannesburg office) 
 
Asia 
• ARD geochemistry and testwork, base and precious metal deposits, Angouran, Iran (11/02-ongoing) 
• ARD geochemistry and testwork for the Sukhaybarat gold mine, Saudi Arabia (1/02-6/02) 
• Waste rock characterization for Mahd ad Dhab, Saudi Arabia (3/96) 
• Hydrogeochemistry and evaluation of ARD remediation options for three potential gold mines in 


Kamchatka (1/96 – 11/96) 
 
Europe 
• Hydrogeochemistry of Sappes project, Greece, and assessment of chemical stability of paste backfill 


material (10/00-5/02) 
• Testwork for ARD study at the Las Cruces deposit, Spain (3/97 – 2/99), Project manager 
• Hydrogeochemistry and static ARD study for three gold-base metal mines in Greece as part of a new 


mine development (11/96-3/97) 
• ARD Geochemistry, Lisheen, Ireland (8/95 -8/96 with SRK Vancouver office) 
 
North America 
• Geochemistry and closure evaluation, San Manuel tailings and process plant, Arizona (11/03-ongoing), 


Project manager for geochemistry work 
• ARD geochemical modelling and prediction, Hecla Hollister project, Nevada (3/03), Project manager 
• Waste rock management plan and ARD assessment, Turquoise Ridge mine, Getchell, Nevada (10/02-


ongoing with SRK (NA) Inc., Project manager 
• ARD mineralogy Sa Dena Hes project, British Columbia, Canada (8/00 with SRK Vancouver) 
• ARD mineralogy, Highmont Mo project, British Columbia, Canada (8/00 with SRK Vancouver) 
• Reviewer, Pit Lake and waste rock studies, Tomkin Springs Closure Plan and EIS with SRK (NA) Inc. 
• ARD mineralogy and geochemistry of waste rock and tailings, Pogo project, Alaska (4/99-7/00 with 


SRK Vancouver) 
• Waste rock geochemistry, Turquoise Ridge development, Getchell Mine, Nevada (6/96 – 9/99 with SRK 


Reno office), Project manager
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Key Experience:  Waste Rock Geochemistry Characterization, Active Mining  
    Operations (cont.) 
 
North America (cont.) 
• ARD scoping study for a potential copper mine at Copper Flats, New Mexico (7/96 – 4/99 with SRK 


Reno office).  This work has also involved a comprehensive review of previous studies and management 
of long term field scale geochemical kinetic testwork into the stability of waste rock piles and tailings 
material.  Additionally, the project has involved being present as an expert witness at public enquiries 
into the mine development. 


 
South America 
• Update project for mine expansion on pit lake, tailings and waste rock geochemistry, Pelambres Mine, 


Chile (3/03-5/04 with SRK Santiago), Project manager 
• ARD Geochemistry, Pierina project, Peru (7/03-8/03) 
• ARD geochemistry, pit lake and waste rock management plans and control and prediction of pyrite 


oxidization associated fires, Cerrejón Coal Operations, Colombia (11/02-ongoing), Project manager 
• ARD geochemistry, El Abra, Chile (4-8/01 with SRK Santiago) 
• ARD geochemistry Chiliquimbie, Chile (6-8/01 with SRK Santiago) 
• ARD geochemistry and mine waste stabilization, Cerro de Pasco and Lago Junin mining areas, Central 


Highlands, Peru (4/00-7/00 with SRK Peru) 
• ARD mineralogy and geochemistry for open pit and waste rock studies, Pascua-Lama project, Chile-


Argentina (8/99-11/99 with SRK Chile & Vancouver) 
• Pit lake and waste rock geochemistry study, Los Pelambres Mine, Chile (2/99-4/00 with SRK Chile 


office), Project manager 
• Assessment and Evaluation of ARD, Los Pelambres, Chile (9/97-11/98 with SRK Chile office), Project 


manager 
 
Other 
• Waste rock geochemistry at the operating Emperor Mine, Fiji (9/95 – 12/97) 
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Key Experience: Waste Rock Geochemistry Characterization, Closed or Abandoned Mining 
Operations 


 
Europe 
• Cwm Rheidol tailings and mine waste closure assessment. Wales (7/03- 2/04) 
• Survey of mine wastes in central Wales to determine ranked risk assessment approach to evaluating 


environmental impacts (9/95-4/97) 
• Geochemistry of acid rock drainage, rock pile stability and mine water chemistry as part of a closure 


plan for the St. Salvy Mine, France (9/95-5/96) 
• Hydrochemistry of groundwater and ARD in the Polkemmet coalfield, Scotland (5/96-10/96) 
• Hydrogeochemistry, monitoring and contaminated land remediation of the abandoned Avoca Mine, 


Ireland (8/96 – 6/97)   
• ARD scoping study and water treatment assessment for Rio Tinto Mines, Spain (9/96-9/98)  
 
North America 
• Reviewer, Pit Lake and waste rock studies, Tomkin Springs Closure Plan and EIS with SRK (NA) Inc. 
• Arsenic and Waste Rock Geochemistry, Giant Mine closure project, Canada (12/99-6/01 with SRK 


offices in Vancouver) 
• ARD geochemistry, San Manuel copper mine complex, Arizona, USA (5/00 ongoing with SRK Tucson) 
• Hydrogeochemistry and ARD assessment, Tonopah Copper project (4/01-4/02 with SRK Reno) 
• Term contract to provide Geochemistry services and review, mine closure group, Eastern Operations, 


Newmont mining company (7/03 ongoing with SRK Elko office) 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver) 
• Mine waste and site geochemistry, Robinson Copper Mining District, Ely, Nevada (11/98-6/02 with 


SRK Reno office) 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver) 
 
South America 
• ARD mineralogy and geochemistry review for open pit and waste rock studies, Pascua-Lama project, 


Chile-Argentina (8/99-11/99 with SRK Chile & Vancouver) 
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Key Experience: Hydrogeology, Hydrogeochemistry, Other Acid Mine Drainage and Mine 
Dewatering. 


 
Africa 
• Assessment and Evaluation of ARD open pit and groundwater geochemistry Geita Mine, Tanzania 


(2/98-ongoing), Project manager 
• Environmental Assessment of ARD, ZCCM properties, Copperbelt (11/97-1/99, with SRK 


Johannesburg), Project manager 
• Hydrogeochemistry of waste waters and tailings attenuation study, Rossing Uranium Mine, Namibia 


(11/97-5/98) 
• Hydrogeochemistry and ARD assessment-evaluation, Kriel open cast and power station, South Africa 


(4/97-2/98 with Johannesburg office) 
• Evaluation of ferruginous mine water chemistry at the Grootelvei Mine, South Africa (2/96-12/98 with 


Johannesburg office) 
 
Asia 
• Hydrogeochemistry of saline groundwaters in the vicinity of the potential gold mine at Mahd ad Dhab, 


Saudi Arabia (3/96) 
• Hydrogeochemistry for three potential gold mines in Kamchatka (1/96 – 11/96) 
 
Europe 
• Hydrogeochemistry of Sappes project, Greece, and assessment of chemical stability of paste backfill 


material (10/00-5/02) 
• Cwm Rheidol tailings and mine waste closure assessment. Wales (7/03- 2/04) 
• Closure, reclamation and water treatment assessment for Mynddyd Parys, Wales (4/04-ongoing) 
• ARD scoping study and water treatment assessment for Rio Tinto Mines, Spain (9/96-9/98) 
• ARD scoping study and water treatment study for Las Cruces project, Spain (11/96-3/97) Project 


Manager) 
• Hydrogeochemistry and static ARD study for three gold-base metal mines in Greece as part of a new 


mine development (11/96-3/97) 
• Hydrogeochemistry, monitoring and contaminated land remediation of the abandoned Avoca Mine, 


Ireland (8/96 – 6/97) 
• Review of geochemistry for Wismut Mine, Germany (with SRK Vancouver office, 3/96) 
• Hydrochemistry of groundwater and ARD in the Polkemmet coalfield, Scotland (5/96-10/96) 
• Geochemistry of mine water as part of a closure plan for the St. Salvy Mine, France (9/95-5/96) 
• Hydrogeochemistry, hydrogeology and dewatering studies of a potential zinc mine at Lisheen, Ireland 


(8/95 –4/97) 
• Hydrogeochemistry and remediation of ferruginous discharge from abandoned and operating coal mines 


in South Wales (8/95 –6/97) 
• Passive treatment pilot scheme design and evaluation of performance at abandoned coal mine sites in the 


Pelenna district, South Wales (8/95-6/96) 
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Key Experience: Hydrogeology, Hydrogeochemistry, Other Acid Mine Drainage and Mine 
Dewatering (con’t). 


 
North America 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver 
• Arsenic and Waste Rock Geochemistry, Giant Mine closure project, Canada (12/99-6/01 with SRK 


offices in Vancouver) 
• Hydrogeochemistry, San Manuel copper mine complex, Arizona, USA (5/00 ongoing with SRK Tucson) 
• Hydrogeochemistry and ARD assessment, Tonopah copper project (4/01-4/02 with SRK Reno) 
• ARD geochemical modelling and prediction, Hecla Hollister project, Nevada (3/03), Project manager 
• Term contract to provide Geochemistry services and review, mine closure group, Eastern Operations, 


Newmont mining company (7/03 ongoing with SRK Elko office) 
• Geochemistry and closure evaluation, San Manuel Tailings and Process Plant, Arizona (11/03-ongoing) 


Project manager for geochemistry work 
• Hydrogeochemistry of lateritic nickel project, Wind Pass, Oregon (1997 with SRK Reno) 
• Pit Lake Assessment, Robinson Copper Mining District, Ely, Nevada (11/98-6/02 with SRK Reno 


office) 
• Review and geochemistry for Ridgeway Mine, South Carolina (with SRK Denver office, 2/97-6/97) 
• Hydrogeochemistry, main underground mine, Getchell Mine, Nevada (10/96 – 9/99, project with SRK 


Reno office), Project manager 
• Hydrogeochemistry, Turquoise Ridge development, Getchell Mine, Nevada (6/96 – 9/99, project with 


SRK Reno office), Project manager 
• ARD scoping study for a potential copper mine at Copper Flats, New Mexico (7/96 – 4/99, project with 


SRK Reno office).  This work has also involved a comprehensive review of previous studies and 
management of long term field scale geochemical kinetic testwork into the stability of waste rock piles 
and tailings material.  Additionally the project has involved being present as an expert witness at public 
enquiries into the mine development. 


• Hydrogeochemistry and water management of flooded pits at the operating Getchell Mine, Nevada (8/95 
– 8/04), Project manager 


 
South America 
• Hydrogeochemistry and remediation study, Cerro de Pasco and Lago Junin mining areas, Central 


Highlands, Peru (4/00-2/01 with SRK Peru) 
• ARD geochemistry, pit lake and waste rock management plans and control and prediction of pyrite 


oxidization associated fires, Cerrejón Coal Operations, Colombia (11/02-ongoing), Project manager 
• Update project for mine expansion on pit lake, tailings and waste rock geochemistry, Pelambres Mine, 


Chile (3/03-ongoing with SRK Santiago), Project manager 
• Pit lake study, Los Pelambres Mine, Chile (2/99-4/00 with SRK Chile office), Project manager 
• Assessment and Evaluation of ARD, Los Pelambres, Chile (9/97-11/98 with SRK Chile office), Project 


manager 
 
Other 
• Organise and participate in ARD workshops in the UK (7/95); Czech Republic (9/96); South Africa 


(11/97 & 9/01); Romania (12/00); UK (11/02); Ireland (8/03) 
• Hydrogeochemistry, storage and discharge of hot saline groundwaters at the operating Emperor Mine, 


Fiji (9/95 – 12/97) 
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Key Experience:  Environmental Impact, Mine Closure and Contaminated Land 
 
 
Africa 
• Geochemical consulting to AECI for inorganic and organic contaminants at several sites in South Africa 


(3/97-9/98, with SRK South African offices) 
• Geochemistry of contaminated land at a smelter, Tsumeb mining complex, Namibia (8/95-6/96) 
• Geochemical consulting for operating and closed cyanide plants, South Africa (4/97-2/98 with SRK 


Johannesburg office)  
• Assessment of mining impact on the environment for a large infrastructure project on the Zambezi River 


Basin (11/97-9/98 with Johannesburg office) 
• Geochemistry for Environmental assessment of Power Station, Gokwe, Zimbabwe (9/98-2/99)  
• Geochemistry of Agrochemicals and Pesticide contamination of groundwater around factory, Zimbabwe 


(11/98-3/99 with SRK Harare office) 
 
Europe 
• Closure plan for Perama Hills, Greece (January-April 1999) 
 
North America 
• Geochemistry for Closure plan for Copper Flats, New Mexico (6/96-12/96, project with SRK Reno 


office) 
• Geochemistry of nitrogen contamination, Commercial Potato Farms, Nevada (9/98-6/99 with SRK Reno 


office) 
• Geochemistry for closure of mine complexes at Robinson copper mine, Nevada, USA (5/00-ongoing 


with SRK Reno office) 
• Geochemistry and project management for closure of mine and process plant complexes at the San 


Manuel Copper Mine, Arizona, USA (5/00-ongoing with SRK Reno & Tucson offices) 
• Management of pit lakes, open pit closure and waste rock scheduling, Getchell Gold Mine, Nevada 


(9/01-ongoing with SRK Reno) 
• Closure review of Newmont tailings impoundments, Nevada, USA (5/02-ongoing with SRK Elko and 


Reno offices) 
• Supplemental EIS, Marigold Mine, Nevada USA (7/02-ongoing with SRK Elko and Reno offices) 
• Geochemistry for EIS preparation, Atlanta Gold Mine, Idaho (10/03-ongoing with SRK Elko and Reno 


offices) 
• Geochemistry for EIS preparation, Big Mike copper project, Nevada, USA (9/04-ongoing with SRK 


Elko and Reno offices) 
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Key Experience:  Baseline Assessment 
 
Soil, ARD and water geochemistry as part of EIA’s for mining projects for: 
 
Asia 
• Erdenet copper porphyry, Mongolia, Erdenet (1-3/96) 
• Varvarinskoye, polymetallic sulfide deposit, Kazakhstan, KazMinCo (4/96 – 2/98) 
• Mahd d’ Dhab projects (gold, zinc, polymetallic sulfides, phosphates, magnesite) Saudi Arabia         


(2/00-9/00) 
• Asacha gold-silver deposit, Kamchatka, TVX (1/96 – 11/97) 
 
Africa 
• Panorama copper-cobalt tailings retreatment, Democratic Congo Republic, (3/97-1/98, with SRK 


Johannesburg) 
• Tengke Fungamure copper deposit, Democratic Congo Republic (3/97) 
• Geita Gold Mine, Tanzania (4/98) 
 
North America 
• San Flippe nickel laterite, Cuba (2/01-ongoing) 
 
South America 
• La Cruz silver-copper deposit, Bolivia, Billiton (8/95)







SRK Consulting  Resume 


 
R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 


 


 SRK-UK_RBowell_Jan05 January 2005 
  


Key Experience:  Water Treatment 
 
Africa 
• Evaluation of water treatment options and ARD mitigation at the Grootelvei Mine, South Africa (2/96; 


9/98 with Johannesburg office) 
• Geochemistry for tailings design, Panorama Resources Kakanda Mine, Democratic Congo Republic 


(3/97-4/98 with SRK Johannesburg office) 
• Geochemistry of salt removal for water treatment and plant design, Rustenburg Base Metal Refinery, 


South Africa (4/97-5/98 with SRK Johannesburg office), Project manager 
• Geochemistry for tailings water treatment, uranium mine, Namibia (11/97-5/98, with SRK 


Johannesburg) 
• Geochemistry and effluent treatment at tailings facility, Hartley Platinum Mine, Selous, Zimbabwe (9/98-


6/99 with SRK Johannesburg & Harare offices), Project manger 
 
Asia 
• Geochemistry for tailings design, Pongkor Mine, Indonesia (8/96-2/98) 
 
 
Europe 
• Remediation of ferruginous discharge from abandoned and operating coal mines in South Wales (8/95 –


6/97) 
• Passive treatment pilot scheme design and evaluation of performance at abandoned coal mine sites in the 


Pelenna district, South Wales (8/95-6/96) 
• ARD mitigation in the Polkemmet coalfield, Scotland (5/96-10/97) 
• Reviewer for tailings geochemistry, Tara Mines, Ireland (5/97-9/98, appointed by Department. of 


Energy, Ireland) 
• Water treatment scheme for dewatering of the zinc mine at Lisheen, Ireland (8/95 –4/97) 
• Scoping for effluent treatment at the Goro nickel facility, New Caledonia (6/00-7/00 with SRK Brisbane, 


Denver and Johannesburg offices) 
• Evaluation of sludge stabilization and stability, Wheal Jane Mine water project, Cornwall, UK (11/02) 
 
North America 
• Geochemistry for old tailings facility, Getchell, Nevada (8/95-2/98 with SRK Reno office) 
• Passive treatment pilot scheme scoping study at the Getchell Mine, Nevada (6/96 – 8/98, project with 


SRK Reno office) 
• Passive treatment pilot scheme and hydrochemistry at Big Springs Mine, Nevada (6/96-11/96, project 


with SRK Reno office) 
• Evaluation and design of ARD treatment plant, Chino mining complex, New Mexico, USA (2/01-8/02 


with SRK Reno & Tucson offices) 
• Evaluation of mine water treatment requirements, Holden project, USA (3/03 with SRK Vancouver 


office) 
 
South America 
• Geochemistry for tailings design, Forteleza, Brazil (7/96-12/97 with SRK Reno office)
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Key Experience:  Arsenic projects 
 
Africa 
• Review of arsenic treatment options, Eastern Transvaal Consolidated, Avgold, South Africa (9-11/98, 


with SRK Johannesburg office), Project manager 
• Design and evaluation of arsenic treatment options, Geita Gold Mine, Tanzania (8/01-10/01) 
 
Europe 
• Chemistry for arsenic removal for groundwater and pit lake water at the Getchell mine, Nevada (8/95 – 


3/99 with SRK Reno office), Project manager-UK office 
 
North America 
• Review of arsenic treatment options, Cameco Uranium Mines, Saskatchewan, Canada (4/99-12/99 with 


SRK Vancouver office) 
• Arsenic specialist, Giant Mine closure project, funded by DIAND, Northwest Territories, Canada 


(3/2000-ongoing with SRK Vancouver) 
• Arsenic treatment plant evaluation and design, City of Elko, Nevada (with SRK Elko, 5/02-6/02) 
• Review of arsenic control and treatment, Glamis Gold, Nevada (6/02-11/03 with SRK Elko) 
• Arsenic treatment plant, Atlanta gold project, Idaho (11/03-8/04) 
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Key Experience:  Heap Leach-Cyanide Projects 
 
North America 
• Geochemistry for Closure plan for Big Springs Heap Leach, Nevada (6/96-8/96, project with SRK Reno 


office) 
• Geochemistry for scoping of heap leach closure plan, Getchell Mine, Nevada (10/97-2/98, with SRK 


Reno office) 
• Geochemistry for heap leach facility closure project, Toiyabe, Nevada (8/99-8/00 with SRK Reno office) 
• Geochemistry for Aurora pit and heap leach facility closure projects (9/99-6/00 with SRK Reno office) 
• Geochemistry for heap leach facility closure project, Griffon Peak, Nevada (2/00-9/00 with SRK Reno 


office) 
• Assessment and preliminary design of cyanide treatment options, Colmac Mine, Northwest Territories, 


Canada (8/00-2/01 with SRK Vancouver) 
• Geochemistry for heap leach facility closure project, Yankee Heaps, Bald Mountain, Nevada (9/00-4/01 


with SRK Elko office) 
• Geochemistry for heap leach facility closure project, Gold Acre Heaps, Cortez, Nevada (4/01-9/04, with 


SRK Elko office) 
• Geochemistry for heap leach facility closure project, Robertson Heaps, Cortez, Nevada (10/01-3/03, with 


SRK Elko office) 
 
Europe 
• Review of cyanide characterization, treatment, and prediction methods as a workshop for the Association 


of Mining Analysts, UK (5/00) 
• Technical report and review of cyanide treatment with reference to the Brae Mara tailings facility failure 


on behalf of Dresdner (5/00-9/00) 
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Key Experience:  Metallurgy  
 
Africa 
• Assessment of assay and gold recovery problems from heap leach, Zimbabwe (12/95)  
• Process chemistry and mineralogy for nickel-cobalt-copper-PGE’s Rustenburg, South Africa (4/97-5/98) 
• Mineralogy for base metal extraction from an oxide ore, Skorpion zinc mine, Namibia (8/98-9/98) 
 
Asia 
• Metallurgical and mineralogical assessment of copper and gold project as part of pre-feasibility and 


feasibility studies, Kazakhstan (12/95-7/96) 
 
Europe 
• Metallurgical problems, geology and mineralogy of lead-zinc ore body, Mazzron, Spain (4/96) 
• Process chemistry and mineralogy for base metal (zinc-lead), Mazzaron, Spain (4/96) 
• Process chemistry and testwork for metal recovery from base metal waste in Bulgaria (9/00-12/00), 


Project manager 
 
North America 
• Assessment of wollastonite resource, Osgood Mountains, Nevada (6/97-11/97) 
• Process chemistry and mineralogy for gold recovery by autoclave and cyanidation processes, Getchell, 


Nevada (2/97-4/99 & 8-10/01), Project manager 
• Mineralogy and process chemistry of uranium-nickel-arsenic rich tailings, Cigar Lake Mine, Canada 


(4/99-11/99 with SRK Vancouver office) 
• Process chemistry and leaching optimisation studies including aeration assessment for Copper-SX-EW 


and assessment of bio-oxidation pre-treatment, Tonopah project, Nevada (4/01-9/01), Project manager 
• Process chemistry and evaluation, Florida Canyon (5/02-3/03), Project manager 
• Process chemistry and heap leach optimisation studies including issues related to ore grind, 


encapsulation, cyanide and lime consumption, alternative reagent and leaching conditions, bio-oxidation 
pre-treatment for Placer Dome PLS on heaps and ores from Bald Mountain, Cortez and Getchell mines 
in Nevada (6/02-12/03 with SRK Elko office), Project manager 


 
South America 
• Process chemistry and leaching optimisation studies including aeration assessment for Copper-SX-EW 


project, Chile (5/01) Project manager 
 







SRK Consulting  Resume 


 
R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 
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Key Experience:  Exploration 
 
Africa 
• Geochemical exploration for Trio Gold in Ghana (5/96-8/98), Mali (9/97), Benin and Burkina Faso (3/97 


–9/98), Project manager 
• Geochemical exploration for Nevsun in Ghana (1/97 –5/97) and Mali (3/97), Project manager 
• African Resources-Kilembe (copper-cobalt) and regional gold and diamonds, Uganda (9/96-12/96) 
• Gold-shear zone deposit, Wassa, Ghana (1/97) 
• Gold-shear zone/BIF, Geita Mine, Tanzania (4-6/99) 
• Exploration mineralogy and geochemistry of iron oxide copper gold deposits, porphyry copper, gold, and 


nickel African Eagle in Mozambique, Tanzania & Zambia (6/03-ongoing) 
 
Asia 
• Mineralogical and geochemical work as part of mineral exploration programs for gold shear zone, Mahd 


a Dhab, Saudi Arabia (2/96-4/96) 
• Polymetallic sulfide deposit, Varvarinskoye, Kazakhstan (2/96-6/96) 
• Iron oxide-copper-gold project, Afghanistan (2/97) 
• Mineralogy and geochemical mapping of the Sonjiapo copper porphyry, China (3/97) 
• Mineralogy of Murantau gold deposit, Uzbekistan (4/97) 
• Pongkor low sulfidation precious metal deposit-mineralogy and exploration geochemistry, Indonesia 


(4/97) 
• Tin, gold, alluvial heavy mineral sands and gemstones, India (2/98) 
 
North America 
• Carlin gold deposit, Getchell Mine, Nevada (6/98) 
• Carlin gold deposit, Rodeo Creek, Nevada (9/98) 
• Assessment of wollastonite resource, Osgood Mountains, Nevada (6/97-11/97) 
• Exploration Hydrogeochemistry study for Getchell mine development, Nevada (3/99-9/99), Project 


manager 
• Epithermal low and high sulfidation gold, Florida Canyon and Standard Mines, Nevada (8/02-ongoing), 


Project manager 
• Carlin and epithermal low sulfidation gold, Bald Mountain Mine, Nevada (2/03-ongoing), Project 


manager 
 
South America 
• Mineralogy for diamond and gold prospects in the Cuiaba Basin, Brazil (7/00-4/01) 
• Mineralogy for gold prospects in the Sierra Pelada area, Brazil (7/00-9/00) 
• Mineralogy and geochemistry for copper-gold projects, Chile (5/01-12/01)  







SRK Consulting  Resume 


 
R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 
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Key Experience:  Due Diligence/Audits 
 
Africa 
• Anglovaal/Avgold/Eastern Transvaal Consolidated, South Africa (gold) (9/98-12/98) 
• Base metal results (tin), UK (3/03-1/04) 
 
Europe 
• Minmet/Connary Minerals, UK, Portugal & Brazil (gold) (6/99-9/99) 
• OCK Base Metal Smelter, Bulgaria (9/00-12/00) 
• KCM Base Metal Smelter, Bulgaria (10/00-11/00) 
 
North America 
• Confidential Carlin Gold Mine, USA (6/01-8/01) 
• Confidential Carlin Gold Mine, USA (8/02-9/02) 
 
Other 
• Confidential, global mining group (base metals) (7/04-ongoing) 
 







SRK Consulting  Resume 


 
R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 
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Key Experience:  Research 
 
Europe 
• Metal recovery from mine waste and tailings in collaboration with, Geochemistry Research Group, 


Aberystwyth and the Materials Science Department, School of Engineering, University College of Wales 
(11/96-ongoing) 


• Use of LAICPMS for analysis of trace constituents in solid materials, particularly precious metals in 
refractory ores and impurities in metallurgical products ongoing collaboration since 3/96 with, 
Geochemistry Research Group, Aberystwyth and the Materials Science Department, School of 
Engineering, University College of Wales 


• Protocols for Acid Base Accounting and Kinetic testwork (6/98 – 12/03 with Materials Science 
Department, School of Engineering, University College of Wales) 


• Stabilization of ferric hydroxide sludge and reprocessing of sulfate-rich mine waters (11/96-6/01with 
Materials Science Department, School of Engineering, University College of Wales; funded by various 
mining companies in South Africa) 


 
North America 
• Process optimisation and closure of Heap Leach facilities (10/2000-9/04 with Placer Dome (NA) Inc. 


and SRK Elko office) 
 







SRK Consulting  Resume 


 
R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 
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Key Experience:  Research Post-Doctorate Studies 
 
Africa 
• Mineral exploration in deeply weathered tropical terrains, with BHP Minerals (50% of time between: 


10/91-9/94)- West Africa, Zaire, Uganda & Tanzania 
• LAICPMS chemistry, with University of Cape Town, Department of Geological Sciences (9/91-9/94) 
• Acid Mine Drainage in Zimbabwe and Malaysia, with British Geological Survey, Geological Survey of 


Malaysia, and Institute of Mining Research, Zimbabwe, funded by ODA (9/93-9/94) 
 
Europe 
• Geochemistry and mineralogy of the St. Just mining district, Cornwall (9/91-6/94) 
• Water quality issues in rural water supply management, with Wateraid, UNDP, and University of 


Westminster (9/91-10/93) 
• Stability of arsenic in mine waste, with Imperial College funded through MIRO (2/92-3/94) 







Oracle, AZ  85623
 



From: Melissa Reichard
Sent By: rosemonteis
To: kbrown03@fs.fed.us; beverson@fs.fed.us; kellett@fs.fed.us; rlefevre@fs.fed.us; sshafiqullah@fs.fed.us;

wkeyes@fs.fed.us; aelek@fs.fed.us; temmett@fs.fed.us; gmckay@fs.fed.us; ljones02@fs.fed.us;
mfarrell@fs.fed.us; abelauskas@fs.fed.us; sldavis@fs.fed.us; tfurgason@swca.com; mreichard@swca.com;
wgillespie@fs.fed.us; tciapusci@fs.fed.us; dkriegel@fs.fed.us; mroth@fs.fed.us

Cc: Reta Laford; Mindee Roth; Melissa     Reichard
Subject: Preliminary Draft EIS
Date: 01/15/2010 04:48 PM

Hello All-

Our latest draft of the Draft Environmental Impact Statement has been posted to
WebEx. The link below will lead you to the cover of the document. Once you open it,
it will lead you to the file folder within WebEx that holds each draft chapter of the
document. Bev has sent emails previously with the directions to the IDT. Please refer
to Bev's emails for review directions and timelines. This document is still a rough
draft and is for deliberative purposes only.

<https://rosemonteis.webexone.com/r.asp?a=5&id=162971>
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From: Dale Ortman PE
To: 'Horst'
Cc: 'Debby Kriegel'; 'Beverley A Everson'; Salek Shafiqullah - USFS; 'Tom Furgason'; 'Melissa Reichard'
Subject: Preliminary Landform Constraints Provided by Rosemont Copper Company
Date: 03/25/2010 09:38 AM
Attachments: 20100325_ortman_schor-etal_prelimrosemontlandformconstraints_memo.pdf

All,
 
Attached is a synopsis of the list of constraints on the landform design project provided by
Rosemont Copper Company.  I understand a final list will be provided by Rosemont; however I
wanted to get this in the hands of the participants in this afternoon’s update teleconference prior
to the conference.
 
Regards,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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DALE ORTMAN PE     Office: (520) 896-2404  
Consulting Engineer      Mobile: (520) 449-7307 
PO Box 1233       E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To: Horst Schor 


Copy to: 
Debby Kriegel, Bev Everson, Salek Shafiqullah (CNF), Tom Furgason, Melissa 
Reichard (SWCA) 


From: Dale Ortman PE 
Date: 9 January 2010   


Subject: 
Preliminary Landform Layout Constraints Provided by Rosemont Copper 
Company 


 
This memorandum summarizes the preliminary constraints provided by Rosemont Copper 
Company for the layout of a landform conceptual design for the mine waste facility in Upper 
Barrel Canyon.  This is a preliminary summary based on draft notes provided by Rosemont 
Copper Company prior to their formal submission to the CNF.  The sole purpose of this 
memorandum is to provide this preliminary information for discussion during the update 
teleconference scheduled for March 25, 2010 at 3:30 PM Arizona time. 
 
A draft copy of the Landform Concept Plan prepared by Horst Schor and presented to the CNF 
and SWCA on March 8, 2010 is attached.  Rosemont has annotated the plan with numbered 
reference areas.  Presented below is excerpted pertinent text from the draft notes provided by 
Rosemont to explain each of the numbered areas: 
 


1. Stay clear of Mill Facility/Industrial Area 
2. …. avoid Cultural Significant sites at Ball Court Village and others… 
3. …. leave half-mile wide buffer strip for AZ trail and foreground of unaltered landscape… 
4. Merge stormwater drainage and E. Perimeter and stay in Barrel only 



mailto:daleortmanpe@live.com
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5. Maintain neighborhood setback for Singing Valley Ranch 
6. Avoid SDCP Biological Core Value habitat and Riparian Management Area on SW 


Corner 
7. & 8.  Accommodate existing locations for heap leach, dry stacks, and oxide production 


areas. 
9. Functional haul road and construction access & perpetual drain to pit 
10. Raise entire footprint +/- 100 feet for capacity requirements and to accommodate 


constructability 











From: Dale Ortman PE
To: 'Debby Kriegel'; 'Marcie Bidwell'
Cc: Salek Shafiqullah - USFS; 'Tom Furgason'; 'Melissa Reichard'
Subject: Preliminary Landform Layout vs. Existing Alternatives
Date: 03/16/2010 07:18 AM
Attachments: landform_w_alts.pdf

Debby & Marcie,
 
Attached is a figure showing the mine waste facility footprints for the Barrel Canyon Only & Phased
Tailings (same as MPO) overlain on Horst’s preliminary landform.
 
Cheers,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:daleortmanpe@live.com
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From: Dale Ortman PE
To: 'Debby Kriegel'; Salek Shafiqullah - USFS; 'Beverley A Everson'
Cc: 'Horst'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Presentation of Landform Results
Date: 03/23/2010 07:13 AM

All,
 
Horst is ready to present the results of the landform work on the mine waste facility.  I would like
to schedule a teleconference and Horst is available either Thursday (after 3:30 PM) or Friday (after
10:30 AM).  I am proposing the teleconference for SWCA’s office Friday at 1:30 PM; does this fit
with your schedules?
 
Please let me know ASAP so I can confirm with Horst.
 
Thanks,
 
Dale
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:daleortmanpe@live.com
mailto:dkriegel@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:hjschor@jps.net
mailto:tfurgason@swca.com
mailto:mreichard@swca.com
mailto:daleortmanpe@live.com


From: Dale Ortman PE
To: 'Dale Ortman PE'; 'Beverley A Everson'; 'Salek Shafiqullah'; 'Roger D Congdon'; 'Rebecca A Miller'; 'Toby

Leeson'; 'Jim Davis'; Hale Barter; 'Charles Coyle'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Problem with West Side Conference Call
Date: 02/17/2009 01:02 PM

We had a problem with initiating the 12:30 PM West Side Groundwater conference call.  To those
who called in and got only the music I apologize.  The problem has been solved and, hopefully, we
will not have this issue arise in the future.
 
See you in a couple of weeks.
 
Dale
 
_______________________
 
Dale Ortman PE
Consulting Engineer
 
(520) 896-2404 - Office
(520) 449-7307 - Mobile
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Monday, February 16, 2009 8:04 AM
To: 'Beverley A Everson'; 'Salek Shafiqullah'; 'Roger D Congdon'; 'Rebecca A Miller'; 'Toby Leeson'; 'Jim
Davis'; Hale Barter (hbarter@elmontgomery.com); 'Charles Coyle'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Rosemont West Side Conference Call Agenda - 2/17/09
 
West Side Groundwater Conference Call Agenda
 
Time: 12:30 PM (Arizona Time)
Date: 2/17/09
 
Conf. Call Number: 866-866-2244
Code: 9550668#
 
Agenda:
 

1.       Attendee Introduction – Each attendee to announce their name so Melissa can get a role
for the Admin Record

       

mailto:daleortmanpe@live.com
mailto:daleortmanpe@live.com
mailto:beverson@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:rcongdon@fs.fed.us
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mailto:Toby.Leeson@us.mwhglobal.com
mailto:jdavis@elmontgomery.com
mailto:hbarter@elmontgomery.com
mailto:ccoyle@swca.com
mailto:tfurgason@swca.com
mailto:mreichard@swca.com
mailto:daleortmanpe@live.com


2. SWCA Input – SWCA representative to give any pertinent input and follow-up from last
conference call

3.       Montgomery & Associates Update– Montgomery representative to give progress update
and any other pertinent information

4.       MWH Input – MWH representative to give any pertinent input
5.       CNF Input – CNF representative to give any pertinent input
6.       Open Discussion
7.       Action Items

 
 
_______________________
 
Dale Ortman PE
Consulting Engineer
 
(520) 896-2404 - Office
(520) 449-7307 - Mobile
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Larry Jones
To: Richard A Gerhart; Deborah K Sebesta; Bobbi L Barrera
Cc: tfurgason@swca.com; Beverley A Everson; Melinda D Roth; Teresa Ann Ciapusci
Subject: processing review of bio documents for Rosemont
Date: 11/06/2009 09:52 AM

As Tom Furgason mentioned, we need to have a consolidated response on input for
reports (FS-SWCA generated, not WestLand or other non-agency reports...I assume
we can all have opinions on WestLand reports, and Debbie and I have been required
to document we read these outside reports).  So first, at least, we need to have the
Coronado's input consolidated, and at some point, the RO needs to review all bio
documents.  Hence, we need a mini-process for giving comments to SWCA so they
can make the changes to the bio documents.

First, will both Rick and Debbie be commenting on all the documents also, and will I
remain the point person (I haven't seen anything in writing making me core team
lead bio)?

Second, how do we glean a consolidated comment from the individual comments?

Third, how and when should the RO come into the review process (i.e., do they
want to review it after SWCA has shaped up a version per our internal comments, 
or help with a consolidated comment prior to sending back

Fourth, how and when do we come up with a final consolidated comment for SWCA-
-ready for signatures.

As an early example, there exists a draft of a Migratory Bird Report. Debbie and I
provided comments.  Where do we go from here (although I think everything is draft
until we have alternatives and/or preferred alternatives).

Based on your input, I can write up a little process white paper on the review
process for bio-documents (BA, BE, MIS, Migratory Bird, and other significant
internal documents that should end up in the project record).

Thanks!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES
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mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
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From: Melissa Reichard
Sent By: rosemonteis
To: kbrown03@fs.fed.us; beverson@fs.fed.us; kellett@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us;

aelek@fs.fed.us; wkeyes@fs.fed.us; temmett@fs.fed.us; gmckay@fs.fed.us; ljones02@fs.fed.us;
abelauskas@fs.fed.us; rlefevre@fs.fed.us; tciapusci@fs.fed.us; sldavis@fs.fed.us; rlaford@fs.fed.us;
mfarrell@fs.fed.us; wgillespie@fs.fed.us; dsebesta@fs.fed.us; mroth@fs.fed.us

Subject: Project Record index for Resource section
Date: 05/12/2010 01:02 PM

As promised in our meeting earlier today, here is the record index broken out by
resource section (worksheet tabs at bottom). Some sections don't have anything yet,
that is why there are blank index pages. I decided to post in one place so everyone
can see what is in there and see what is being put in other sections as well.
Hopefully this will help you get a better idea what needs to be turned in. I
appreciate all of your help getting documents to me!
Thanks a bunch!
Mel

<https://rosemonteis.webexone.com/r.asp?a=5&id=168827>
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melinda D Roth; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; Tami
Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Project status update
Date: 09/11/2009 05:30 PM
Attachments: RCC Sept 10, 2009 Project Status Summary.doc

2009 09 17 DRAFT Agenda.pdf

We did not have a project status update in the IDT meeting on Wednesday, so here is a briefing: 

Rosemont Copper Company staff, Jeanine Derby, Reta Laford, Rick Gerhart, Game and Fish staff, and
I met yesterday for the bimonthly (twice a month) meeting (usually just between the company and FS)
project status update.  The meeting agenda is attached. 

There will be a cooperating agency meeting on September 17; the draft agenda is attached.  Please let
Teresa Ann know if you are interested in attending the meeting. 

There will be a technology transfer meeting for stormwater discharge design (presented by Rosemont
Consultant Tetra Tech) on September 22. 

SWCA's Scoping Report 3 (on Issue Statement development), is currently under review. 

Kent, can you brief the team on the latest EPG meeting, and tell us the date of the next meeting?  If
anyone else is working on something with the project that they would like to share, please do so. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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		Jamie Sturgess
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ROSEMONT COPPER PROJECT


AUGUST 2009 STATUS SUMMARY


Dear Mr. Sturgess:


This meeting serves to fulfill the Forest’s commitment to consult with you and keep you informed of progress made in the National Environmental Policy Act (NEPA) review of the Rosemont Copper Project and to hold monthly meetings to discuss progress and any important issues and/or needs, pursuant to Item D4 of our Memorandum of Understanding (MOU #03-MU-11030510-010, as modified).


The project status summary and meeting agenda are as follows:


1. CHIRICAHUA LEOPARD FROG

Arizona Game and Fish presentation of their recovery program for the listed Chiricahua Leopard Frog, including recent surveys and releases.

2.
SWCA ENVIRONMENTAL CONSULTANTS PROJECT STATUS BRIEFING


SWCA presentation of project status, including Chapter 3 of the environmental        


impact statement, alternatives development, Scoping Report 3, and biological reports (see    


attached National Environmental Policy Act Process Milestone Report and Monthly   


Environmental Impact Statement Progress Report).


3. FOREST ENVIRONMENTAL IMPACT STATEMENT STATUS


Current and upcoming work on the analysis includes Forest Supervisor review of refined issue statements (week of September 14), interdisciplinary team review of cooperating agency responses to proposed alternatives, interdisciplinary team leader request for company input on alternatives (response expected September 28), and revision of the environmental impact statement scheduling.


4.   AUGUST 10 – 14, 2009 PROJECT AUDIT

Company summary of audit findings.

      5.   PROJECT EXPEDENDITURES


            Expenditures for the month of July 2009 total $60,939.97 (see attached Transaction Summary and    


           Transaction Register).


Sincerely,


		

		



		 

		 



		BEVERLEY A. EVERSON

		 



		Forest Geologist

		 





Attachments:


NEPA Process Milestone Report


Monthly Environmental Impact Statement Progress Report


Transaction Register for July 2009


ec:  Regional Office Geology and Minerals (Cordts)


       Regional Office Ecosystem Analysis and Planning (Davis)


cc:  SWCA Environmental Consultants


       343 West Franklin Street


       Tucson, AZ  85701

 
Caring for the Land and Serving People
Printed on Recycled Paper    






Rosemont Copper Project EIS 
Cooperating Agency Coordination Meeting  09/17/2009 
DRAFT Agenda 


 


 
Location:   Federal Building, 300 West Congress, Tucson, Arizona, Room 4B 
Facilitator:   Teresa Ann Ciapusci, Cooperating Agency Liaison 
 
AGENDA 
09:30 – 09.45 Welcome and Introductions   Laford 
 
09:45 – 11:00* Training:  Effects Analysis Process   Ciapusci 
     Affected Environment 
     Environmental Effects 
     Cumulative Effects 
 
11:00 – 11:30 Open Discussion     Ciapusci 
 
INVITED COOPERATING AGENCIES 
Tribes:    Tohono O’odham Nation 
Federal:    Air Force, Army COE, BLM, Smithsonian Whipple Observatory 
State of Arizona: ADEQ, AMMR, ADWR, AZGF, AZGS, AZSLD, AZSP 
Local:   Pima County, City of Tucson, Town of Sahuarita 
 
INVITED GUESTS 
Consultants:  Cheniae & Associates:  Gordon Cheniae 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Includes breaks as needed 







From: Jeanine Derby
To: Beverley A Everson; Faye Fentiman; Andrea W Campbell; Salek Shafiqullah; Keith L Graves; Roger D Congdon
Cc: Michael A Linden; Mark E Schwab; Randall A Smith; Robert Lefevre; Reta Laford
Subject: Public Scoping Meetings for Rosemont Copper proposal
Date: 02/28/2008 01:01 PM

Our contractor has scheduled public scoping meetings for evenings of March 18
(Tucson), March 19 (Green Valley) and March 20 (Patagonia).  I would like those
people in the "to" line above to attend the meetings.  Anyone else is also welcome. 
Beverly will see that locations and times are sent out next week.

This meeting will be an open house format, with Forest personnel, company
personnel and experts and SWCA (contractor) personnel staffing different tables
where people can go to address specific interests.  

Keith, I'm asking you to arrange with Steve Edwards to have LE lingering nearby in
case of need.  

More info coming.  See me for any conflicts.  Thanks.  

   
 
Jeanine Derby, Forest Supervisor
Coronado National Forest
phone: 520 388-8306
FAX:  520 388-8305
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From: Tom Furgason
To: Debby Kriegel; daleortmanpe@live.com; Annandale, George; Salek Shafiqullah; Walter Keyes
Cc: Beverley A Everson; rlaford@fs.fed.us
Subject: Quick Phone Confernce Tomorrow?
Date: 12/03/2009 03:34 PM

The Coronado would like to have  a quick phone conference tomorrow to discuss the impact of the
landforming on the footprint of the mine.  Can everybody let me know their availability from 8:30- 9:00? 
The other option would be anytime after 2:00 pm or Monday morning.  Sorry for the short notice.
 

Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

 

mailto:tfurgason@swca.com
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From: CHRISTOPHER GARRETT
To: Salek Shafiqullah
Cc: DeAnne; Dale Ortman; Jonathan Rigg
Subject: Quick update following Friday's meeting
Date: 08/26/2010 12:49 PM

Hi Salek -
 
Not sure when you're back from vacation, but just wanted to give you a quick heads-up on how the
meeting went last Friday.  I'm sure you'll also get a summary from the Forest folk who were there.  
 
Overall I thought it went fairly well.  We thoroughly discussed many of the outstanding issues for the
groundwater and surface water sections, including the ones you had mentioned to me and to Terry.  
Just as a snapshot, here are the larger topics we discussed:
 
- Dale presented an overview of groundwater modeling reports and status
- I presented an overview of the surface water analysis
- Discussion of ARD analysis
- Discussion of downstream effects of sediment yield changes (scour/aggradation)
- Discussion of riparian impacts--where these should be discussed, and what they should be based on
- Discussion of west-side modeling, specifically impacts to local wells, and calibration/sensitivity
- Discussion of east-side groundwater modeling, upcoming meetings, and resolution of modeling issues
 
 
No decisions were made--that wasn't the point of the meeting. 
 
However, from our perspective, we received enough direction to keep moving forward with the
groundwater and surface water sections.  There will be some fairly extensive rewriting, partially to
respond to comments/edits you already brought up, but also to rewrite sections on ARD, riparian
impacts, sediment yield and groundwater modeling results.   
 
We plan to attempt to complete these sections based on the current available data, acknowledging and
working around what is not available.  In doing so, we risk writing something that might be superseded
later, or writing something that the Forest decides needs to have a different approach.  But we feel it's
necessary to keep moving forward with some kind of internal complete draft.   And once it's on paper, it
should be easier to assess whether the analysis stands up by itself, or truly does require additional
information or a different approach.
 
Will be in touch to coordinate review & pass along schedule and info
 
- Chris 

mailto:lcgarrett77@msn.com
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From: Melissa Reichard
Sent By: rosemonteis
To: Chris Garrett; Dale Ortman; Salek Shafiqullah; Claudia Stone
Cc: Tom Furgason; Beverly Everson; Mindee Roth; Terry Chute; Jonathan     Rigg
Subject: RCC GW Flow Model_26Nov10.pdf
Date: 11/30/2010 02:14 PM

All-
Kathy delivered the TT Groundwater Flow Model and their responses to the
Geochem and Infiltration comments. They are uploaded here, including the model
files. We only received one hard copy, so I will not have one in our library for
specialist use. The Survey of Salvage Topsoil Resources- Revision 1 document was
also delivered and it was uploaded to the Soils and Geology resource folder.

Salek/Bev- If something needs to go to Roger, I am trusting that you will relay the
appropriate documents.

Dale- If SRK should do something with these, please advise.

Thanks!
Mel

<https://rosemonteis.webexone.com/r.asp?a=5&id=181195>
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From: Roxane M Raley
To: John Able
Cc: abelauskas@fs.fed.us; awcampbell@fs.fed.us; beverson@fs.fed.us; cbellavia@swca.com; ccleblanc@fs.fed.us; daleortmanpe@live.com; devinquintana@fs.fed.us;

dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; gsoroka@swca.com; hhall@swca.com; hschewel@fs.fed.us; jable@fs.fed.us; jconnell@swca.com;
jezzo@swca.com; kbrown03@fs.fed.us; khouser@swca.com; klbourgart@fs.fed.us; klgraves@fs.fed.us; kpohs@swca.com; kscox@swca.com; kserrato@swca.com;
ljones02@fs.fed.us; mbidwell@swca.com; mfarrell@fs.fed.us; mreichard@swca.com; rosemonteis; rbowers@swca.com; rellis@swca.com; rlaford@fs.fed.us; rlefevre@fs.fed.us;
sgriset@swca.com; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; tciapusci@fs.fed.us; temmett@fs.fed.us; teuler@swca.com; tfurgason@swca.com; tskinner@fs.fed.us;
wgillespie@fs.fed.us; wkeyes@fs.fed.us

Subject: Re: .doc NOT .docx
Date: 10/01/2008 03:31 PM

John,

There is a download on the Forest Service Software Library for this.  It is the Microsoft Office Compatibility Pack for
Office 2007.  It is easy to download.  You will be able to safe the document in a .doc format, but may lose some of the
characters the are not be formatable to an earlier version, such as Office 2003.

Roxane

▼ John Able <jable@fs.fed.us>

John Able <jable@fs.fed.us> 
Sent by: rosemonteis <notify@weboffice.com>

10/01/2008 03:15 PM

To kscox@swca.com, sldavis@fs.fed.us, gmckay@fs.fed.us, sgriset@swca.com,
tfurgason@swca.com, rbowers@swca.com, jezzo@swca.com, tciapusci@fs.fed.us,
awcampbell@fs.fed.us, beverson@fs.fed.us, jable@fs.fed.us, kbrown03@fs.fed.us,
klbourgart@fs.fed.us, teuler@swca.com, wgillespie@fs.fed.us, hschewel@fs.fed.us,
tskinner@fs.fed.us, mfarrell@fs.fed.us, khouser@swca.com, wkeyes@fs.fed.us,
dkriegel@fs.fed.us, sshafiqullah@fs.fed.us, temmett@fs.fed.us, gsoroka@swca.com,
ccleblanc@fs.fed.us, ecuriel@fs.fed.us, ljones02@fs.fed.us, kpohs@swca.com,
hhall@swca.com, mbidwell@swca.com, rellis@swca.com, jconnell@swca.com,
rmraley@fs.fed.us, klgraves@fs.fed.us, daleortmanpe@live.com,
devinquintana@fs.fed.us, rlaford@fs.fed.us, rlefevre@fs.fed.us, abelauskas@fs.fed.us,
mreichard@swca.com, kserrato@swca.com, dsebesta@fs.fed.us, cbellavia@swca.com

cc

Subject .doc NOT .docx

Here's something on Rosemont Copper Project EIS that I'd like you to see.
To go directly to the item, click the link below or paste it into your web
browser. Please note that some email clients require that all the letters
and numbers in the link appear on one line, or else it won't go to the right
place.

https://rosemonteis.webexone.com/r.asp?a=3&id=9985
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From: Roger D Congdon
To: Salek Shafiqullah
Cc: Beverley A Everson
Subject: Re: ***IMMEDIATE ATTENTION REQUESTED***
Date: 11/13/2009 01:15 PM

Salek,

Most of the subject's experience, as well as his education are focused on shallow,
unsaturated groundwater flow. We should probably do our best to stick with the
more experienced personnel we reviewed earlier. Dr. Haws is also an engineer. All of
his schooling is from engineering departments. I fear he may have a tendency to
think of the world as homogeneous and isotropic. Being an expert modeler doesn't
necessarily qualify him as an expert hydrogeologist.

Roger

Roger D. Congdon, PhD
Hydrogeologist
USDA Forest Service
333 Broadway Blvd SE
Albuquerque, NM 87102
(505)842-3835
FAX: (505)842-3152
▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS 

11/13/2009 11:50 AM

To Roger D Congdon/WO/USDAFS@FSNOTES

cc

Subject ***IMMEDIATE ATTENTION REQUESTED***

Hello Roger,
A resume to review.....to help review the groundwater report for the
supply side. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

----- Forwarded by Salek Shafiqullah/R3/USDAFS on 11/13/2009 11:48 AM -----

"Tom Furgason"
<tfurgason@swca.com> 

11/13/2009 09:07 AM

To "Beverley A Everson" <beverson@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>

cc "Melinda D Roth" <mroth@fs.fed.us>, "Dale Ortman
PE" <daleortmanpe@live.com>

Subject ***IMMEDIATE ATTENTION REQUESTED***

mailto:CN=Roger D Congdon/OU=WO/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES


Bev,

 
Attached is the resume that I mentioned to you on the phone last night. 
Would you please provide direction either way at your earliest
convenience?  We really need to get moving on everything related to
water resources so that Salek has a chance to complete his portion of
the analysis.  I know you’re busy, but I’d appreciate a prompt response
on this matter.

 
Tom

 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, October 22, 2009 5:38 PM
To: 'Beverley A Everson'; 'Melinda D Roth'
Cc: Tom Furgason; Melissa Reichard
Subject: MWH Review of Rosemont Mine Water Supply Pumping
Model Report by Montgomery

 
Bev,

 
MWH has been working on a Technical Review Memorandum for the Rosemont
mine water supply modeling report submitted by Montgomery and Associates.  As
you can see from the email exchange below they have had staff layoffs and are
proposing that Nathan Haws be the person responsible for the evaluation and
professional opinions presented in their yet-to-be-delivered review memo.  As per
their request I am forwarding Nathan Haws CV and a MWH personnel description
for your review.  Please note that, although Nathan Haws has a Ph.D. his work
experience starts in 2005, which does not conform to the general 10-year
minimum required by the CNF.

 
I have been pressing MWH to complete this review memorandum and would
greatly appreciate a rapid CNF decision as to whether Nathan Haws is acceptable to
the CNF or if MWH must submit another candidate.

 
Regards,

 
Dale



 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

 

 
From: Richmond Leeson Jr. [mailto:Toby.Leeson@us.mwhglobal.com] 
Sent: Wednesday, October 21, 2009 7:53 AM
To: Dale Ortman PE
Cc: Nathan W. Haws; Stephen Taylor
Subject: RE: Update on Revised Rosemont model review memo

 
Dale, 

 
It is our intention to have Nathan be the responsible person.  So please forward his
CV to the CNF for approval.  If there are any issues, please let us know as soon as
you can so we can resolve them.

 
Thanks, Toby

 

 

mailto:daleortmanpe@live.com


From: Larry Jones
To: Melissa Reichard
Cc: Beverly Everson; Deborah K Sebesta; Ken Kertell; Mindee Roth; Richard A Gerhart; Tom Furgason
Subject: RE: 200912_Management Indicator Species Report
Date: 01/11/2010 07:24 AM

I would think all initial documents you prepare for the FS that haven't been reviewed and approved by
us are draft, as we are the signatory agency. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

"Melissa Reichard" <mreichard@swca.com>

01/09/2010 12:24 PM

To "Larry Jones" <ljones02@fs.fed.us>, "Ken Kertell"
<kkertell@swca.com>

cc "Beverly Everson" <beverson@fs.fed.us>, "Mindee Roth"
<mroth@fs.fed.us>, "Tom Furgason" <tfurgason@swca.com>,
"Deborah K Sebesta" <dsebesta@fs.fed.us>, "Richard A Gerhart"
<rgerhart@fs.fed.us>

Subject RE: 200912_Management Indicator Species Report

Larry- 
I will need to take direction from Ken Kertell on the answer for that. There was no indication on the report that
it was draft. If it is a draft for comment, Ken will need to let me know that before I can post a Word document.

Ken, could you please advise? 
  
Thanks! 
  
Melissa 
  
"Science is organized knowledge. Wisdom is organized life." -Immanuel Kant 
From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 08, 2010 4:41 PM
To: Melissa Reichard
Cc: Beverly Everson; Mindee Roth; rosemonteis; Tom Furgason; Deborah K Sebesta; Richard A Gerhart
Subject: Re: 200912_Management Indicator Species Report 
  

Thanks, Melissa!  Can you mail me (or post on WebEx) a Word document so that Debbie, Rick, and I
can track-change them with suggestions? 

Larry Jones

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:mreichard@swca.com
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mailto:kkertell@swca.com
mailto:mroth@fs.fed.us
mailto:rgerhart@fs.fed.us
mailto:tfurgason@swca.com


Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Melissa Reichard
<mreichard@swca.com> 
Sent by: rosemonteis
<notify@weboffice.com>

01/08/2010 01:12 PM

To Larry Jones <ljones02@fs.fed.us>
cc Tom Furgason <tfurgason@swca.com>, Mindee Roth <mroth@fs.fed.us>, Beverly        

Everson <beverson@fs.fed.us>
Subject 200912_Management Indicator Species Report

 

Larry-

The MIS report was submitted to the Forest yesterday. It is posted to WebEx here:

<https://rosemonteis.webexone.com/r.asp?a=5&id=162268>

 

I alos updated the tracking sheet so you could enter your feedback. Thanks!

Mel

https://rosemonteis.webexone.com/r.asp?a=5&id=162268


From: Larry Jones
To: Melissa Reichard
Cc: Beverly Everson; Mindee Roth; rosemonteis; Tom Furgason; Deborah K Sebesta; Richard A Gerhart
Subject: Re: 200912_Management Indicator Species Report
Date: 01/08/2010 04:41 PM

Thanks, Melissa!  Can you mail me (or post on WebEx) a Word document so that
Debbie, Rick, and I can track-change them with suggestions?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Melissa Reichard <mreichard@swca.com>

Melissa Reichard
<mreichard@swca.com> 
Sent by: rosemonteis
<notify@weboffice.com>

01/08/2010 01:12 PM

To Larry Jones <ljones02@fs.fed.us>

cc Tom Furgason <tfurgason@swca.com>, Mindee
Roth <mroth@fs.fed.us>, Beverly Everson
<beverson@fs.fed.us>

Subject 200912_Management Indicator Species Report

Larry-

The MIS report was submitted to the Forest yesterday. It is posted to WebEx
here:

<https://rosemonteis.webexone.com/r.asp?a=5&id=162268> 

 

I alos updated the tracking sheet so you could enter your feedback. Thanks!

Mel
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From: Melissa Reichard
To: Larry Jones; Ken Kertell
Cc: Beverly Everson; Mindee Roth; Tom Furgason; Deborah K Sebesta; Richard A Gerhart
Subject: RE: 200912_Management Indicator Species Report
Date: 01/09/2010 12:24 PM

Larry-
I will need to take direction from Ken Kertell on the answer for that. There was no indication on the
report that it was draft. If it is a draft for comment, Ken will need to let me know that before I can
post a Word document. Ken, could you please advise?
 
Thanks!
 
Melissa
 
"Science is organized knowledge. Wisdom is organized life." -Immanuel Kant

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 08, 2010 4:41 PM
To: Melissa Reichard
Cc: Beverly Everson; Mindee Roth; rosemonteis; Tom Furgason; Deborah K Sebesta; Richard A Gerhart
Subject: Re: 200912_Management Indicator Species Report
 

Thanks, Melissa!  Can you mail me (or post on WebEx) a Word document so that Debbie, Rick, and I
can track-change them with suggestions? 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Melissa Reichard <mreichard@swca.com> 
Sent by: rosemonteis <notify@weboffice.com>

01/08/2010 01:12 PM

To Larry Jones <ljones02@fs.fed.us>
cc Tom Furgason <tfurgason@swca.com>, Mindee Roth

<mroth@fs.fed.us>, Beverly         Everson <beverson@fs.fed.us>
Subject 200912_Management Indicator Species Report

 

Larry-

The MIS report was submitted to the Forest yesterday. It is posted to WebEx here:

<https://rosemonteis.webexone.com/r.asp?a=5&id=162268>
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I alos updated the tracking sheet so you could enter your feedback. Thanks!

Mel



From: Melinda D Roth
To: Melissa Reichard
Cc: Beverly Everson; Dale Ortman; rosemonteis; Salek Shafiqullah; Tom Furgason
Subject: Re: 201002_TT_Infiltration, Seppage, Fate & Transport Modeling
Date: 03/08/2010 10:24 AM

The forest also received paper and CD copies of this report. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

Melissa Reichard <mreichard@swca.com> 
Sent by: rosemonteis <notify@weboffice.com>

03/03/2010 09:49 AM

To Dale Ortman <daleortmanpe@live.com>, Salek Shafiqullah
<sshafiqullah@fs.fed.us>

cc Mindee Roth <mroth@fs.fed.us>, Tom Furgason
<tfurgason@swca.com>, Beverly         Everson
<beverson@fs.fed.us>

Subject 201002_TT_Infiltration, Seppage, Fate & Transport Modeling

We have recieved the Fate & Transport report. It is posted in the attached link.
Note: Roger Congdon is not a member of WebEx, so I cannot send him the report.

Thanks!

<https://rosemonteis.webexone.com/r.asp?a=5&id=165395>

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:mreichard@swca.com
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:notify@weboffice.com
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
https://rosemonteis.webexone.com/r.asp?a=5&id=165395


From: Beverley A Everson
To:
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; gmckay@fs.fed.us; kbrown03@fs.fed.us;

kellett@fs.fed.us; ljones02@fs.fed.us; mfarrell@fs.fed.us; mreichard@swca.com; mroth@fs.fed.us;
rosemonteis; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; tciapusci@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; wgillespie@fs.fed.us; wkeyes@fs.fed.us

Subject: Re: 20100625_Latest Footprints-Scholefield & Barrel
Date: 06/25/2010 11:55 AM

Note that Barrel is the latest landform design. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Melissa Reichard <mreichard@swca.com> 
Sent by: rosemonteis <notify@weboffice.com>

06/25/2010 11:34 AM

To kbrown03@fs.fed.us, beverson@fs.fed.us, kellett@fs.fed.us,
rlefevre@fs.fed.us, sshafiqullah@fs.fed.us, wkeyes@fs.fed.us,
aelek@fs.fed.us, temmett@fs.fed.us, gmckay@fs.fed.us,
ljones02@fs.fed.us, mfarrell@fs.fed.us, abelauskas@fs.fed.us,
sldavis@fs.fed.us, tfurgason@swca.com, mreichard@swca.com,
wgillespie@fs.fed.us, tciapusci@fs.fed.us, dkriegel@fs.fed.us,
mroth@fs.fed.us

cc
Subject 20100625_Latest Footprints-Scholefield & Barrel

Bev asked that I post these. The link will take you to the Scholefield McCleary
footprint and the Barrel Only is also posted in that same folder. We just got these
last night, so this is the latest and greatest. 
Thanks!
Mel

<https://rosemonteis.webexone.com/r.asp?a=5&id=171354> 

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:abelauskas@fs.fed.us
mailto:aelek@fs.fed.us
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mailto:gmckay@fs.fed.us
mailto:kbrown03@fs.fed.us
mailto:kellett@fs.fed.us
mailto:ljones02@fs.fed.us
mailto:mfarrell@fs.fed.us
mailto:mreichard@swca.com
mailto:mroth@fs.fed.us
mailto:notify@weboffice.com
mailto:rlefevre@fs.fed.us
mailto:sldavis@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:tciapusci@fs.fed.us
mailto:temmett@fs.fed.us
mailto:tfurgason@swca.com
mailto:wgillespie@fs.fed.us
mailto:wkeyes@fs.fed.us
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From: Dale Ortman PE
To: 'Claudia Stone'
Cc: 'Tom Furgason'; 'Jonathan Rigg'; 'Melissa Reichard'; 'Chris Garrett'; 'DeAnne Rietz'; 'Salek Shafiqullah'
Subject: RE: 20100730_TT_Steady State Sensitivity Analysis
Date: 08/09/2010 05:03 PM

Claudia,
 
Please add review of this document to your workload under the “as requested” budget.
 
Thanks,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: rosemonteis [mailto:notify@weboffice.com] On Behalf Of Melissa Reichard
Sent: Monday, August 09, 2010 4:02 PM
To: Chris Garrett; Dale Ortman; DeAnne Rietz; Salek Shafiqullah; Claudia Stone
Cc: Tom Furgason; Jonathan Rigg
Subject: 20100730_TT_Steady State Sensitivity Anaylses
 
Also available in the folder that this link brings you to is the Predictive Groundwater Flow
Model Results. 

Dale- you should specify what and if you want SRK to do something with this. I assumed
they would be included.
Thanks!

<https://rosemonteis.webexone.com/r.asp?a=5&id=174153>

mailto:daleortmanpe@live.com
mailto:cstone@srk.com
mailto:tfurgason@swca.com
mailto:jrigg@swca.com
mailto:mreichard@swca.com
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https://rosemonteis.webexone.com/r.asp?a=5&id=174153


300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Melissa Reichard
To: Larry Jones; Melinda D Roth; Beverley A Everson
Cc: Richard A Gerhart; Deborah K Sebesta; Tom Furgason
Subject: RE: A Rosemont report
Date: 10/27/2009 08:54 AM

Actually, Larry, this is a report that we have been requesting from Westland for at least the past
four months. It is referenced in the MPO as well. Ken Kertell was told that we would not be getting
the report. We have expressed concern about this and this particular report has been the topic of
many conversations. At this point, it might be best if Bev or Mindee request it directly.
Side note: You were looking in the correct folder- good job!
 
Melissa
 
"Science is organized knowledge. Wisdom is organized life." -Immanuel Kant

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, October 27, 2009 8:48 AM
To: Melissa Reichard; Melinda D Roth; Beverley A Everson
Cc: Richard A Gerhart; Deborah K Sebesta
Subject: A Rosemont report
 

I see reference to a report that the Rosemont EIS is apparently weighing heavily on called "Biological
Resources and Mitigation Concept: Rosemont Project (WestLand 2007)".  I can't find said report on
Webex or FS internet (no bio documents at all on that website) or Rosemont web site.  Can someone
get me a copy? Electronic is fine...seems like it needs posting anyway, unless it is and I just don't
know where to look (seems it should be in biological technical reports). 

Thanks! 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:mreichard@swca.com
mailto:ljones02@fs.fed.us
mailto:mroth@fs.fed.us
mailto:beverson@fs.fed.us
mailto:rgerhart@fs.fed.us
mailto:dsebesta@fs.fed.us
mailto:tfurgason@swca.com


From: Beverley A Everson
To: Larry Jones; karnold@rosemontcoppe.com
Cc: Deborah K Sebesta; Melinda D Roth; mreichard@swca.com; Richard A Gerhart
Subject: Re: A Rosemont report
Date: 10/27/2009 10:01 AM

I don't believe that we ever received this report.  Kathy, please correct me if you
believe otherwise.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS 

10/27/2009 08:47 AM

To mreichard@swca.com, Melinda D
Roth/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES

cc Richard A Gerhart/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES

Subject A Rosemont report

I see reference to a report that the Rosemont EIS is apparently
weighing heavily on called "Biological Resources and Mitigation
Concept: Rosemont Project (WestLand 2007)".  I can't find said report
on Webex or FS internet (no bio documents at all on that website) or
Rosemont web site.  Can someone get me a copy? Electronic is
fine...seems like it needs posting anyway, unless it is and I just don't
know where to look (seems it should be in biological technical reports).

Thanks!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:karnold@rosemontcoppe.com
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@swca.com
mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS@FSNOTES


From: Melinda D Roth
To: Melissa Reichard
Cc: Beverley A Everson; Deborah K Sebesta; Larry Jones; Richard A Gerhart; Tom Furgason
Subject: RE: A Rosemont report
Date: 10/27/2009 09:59 AM

There is a meeting with Rosemont today and outstanding reports is a topic on the agenda.  I'll see
what I can do to get this report. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Melissa Reichard" <mreichard@swca.com>

10/27/2009 08:52 AM

To "Larry Jones" <ljones02@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Beverley A Everson" <beverson@fs.fed.us>

cc "Richard A Gerhart" <rgerhart@fs.fed.us>, "Deborah K Sebesta"
<dsebesta@fs.fed.us>, "Tom Furgason" <tfurgason@swca.com>

Subject RE: A Rosemont report

Actually, Larry, this is a report that we have been requesting from Westland for at least the past four months. It
is referenced in the MPO as well.  Ken Kertell was told that we would not be getting the report. We have
expressed concern about this and this particular report has been the topic of many conversations. At this point,
it might be best if Bev or Mindee request it directly. 

Side note: You were looking in the correct folder- good job! 
  
Melissa 
  
"Science is organized knowledge. Wisdom is organized life." -Immanuel Kant 
From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, October 27, 2009 8:48 AM
To: Melissa Reichard; Melinda D Roth; Beverley A Everson
Cc: Richard A Gerhart; Deborah K Sebesta
Subject: A Rosemont report 
  

I see reference to a report that the Rosemont EIS is apparently weighing heavily on called "Biological
Resources and Mitigation Concept: Rosemont Project (WestLand 2007)".  I can't find said report on
Webex or FS internet (no bio documents at all on that website) or Rosemont web site.  Can someone
get me a copy? Electronic is fine...seems like it needs posting anyway, unless it is and I just don't
know where to look (seems it should be in biological technical reports). 

Thanks! 

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:mreichard@swca.com
mailto:beverson@fs.fed.us
mailto:dsebesta@fs.fed.us
mailto:ljones02@fs.fed.us
mailto:rgerhart@fs.fed.us
mailto:tfurgason@swca.com


Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 



From: Salek Shafiqullah
To: Roger D Congdon
Subject: Re: Action Required. SRK Technical Memo reviewing AMEC's Sept. 2009 Responses - Tailings Seepage
Date: 12/01/2009 03:26 PM
Attachments: Rosemont_SeepageAnalysisVer2_183101_ms_20091127_FNL.pdf

FYI...

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 12/01/2009 03:26 PM -----

Salek
Shafiqullah/R3/USDAFS

12/01/2009 03:22 PM

To "Tom Furgason" <tfurgason@swca.com>

cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale
Ortman PE" <daleortmanpe@live.com>, "Melissa
Reichard" <mreichard@swca.com>, "Melinda D Roth"
<mroth@fs.fed.us>, "Reta Laford"
<rlaford@fs.fed.us>

Subject Re: Action Required. SRK Technical Memo reviewing

AMEC's Sept. 2009 Responses - Tailings Seepage

Hello Tom,
I reviewed the memo and find it acceptable.
Note:  I am not familiar with Mike Sieber.  He appears to be the responsible party in
charge but I do not see his name on my list of approved persons per the MOU.
Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

11/30/2009 03:52 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>

cc "Melinda D Roth" <mroth@fs.fed.us>, "Reta Laford"
<rlaford@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>, "Melissa Reichard"
<mreichard@swca.com>

Subject Action Required. SRK Technical Memo reviewing
AMEC's Sept. 2009 Responses - Tailings Seepage

Bev,

Could you and Salek review the attached two-page review and let me know
if it is acceptable to submit this to Rosemont?

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Roger D Congdon/OU=WO/O=USDAFS@FSNOTES
notes://entr3b/87256A81003FCE51/0/BEE45042CE71D9C18525767E007D9ECB
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Memo 
 


To: Dale Ortman, P.E. Date: November 27, 2009 


cc: File From: Michael Sieber, P.E. 


Subject: Review of AMEC’s Sept. 1, 2009 
Responses to Rosemont Copper 
Project Dry Stack TSF Comments 
Provided by Dale Ortman 


Project #: 183101 


 
The following review is related to information provided in AMEC’s Responses to Dry Stack TSF Comments 
Provided by Dale Ortman dated September 1, 2009 (AMEC, 2009b).  The original comments and questions 
prepared by SRK were on tailings seepage analysis for the Rosemont Copper Company Dry Stack Tailings 
Storage Facility Final Design (AMEC, 2009) and were submitted by D. Ortman to Rosemont Copper on 
August 17, 2009 for comment by AMEC.  At the request of SWCA, SRK reviewed the final design report, 
supporting documentation, and AMEC’s response comments at the requested by SWCA.  This memorandum 
is intended to provide a brief summary of the tailings seepage work completed to date and to identify any 
outstanding questions.  It does not constitute a formal, senior-level review of the tailings design, geotechnical 
field investigations, or a re-calculation of the seepage analyses. 


Summary of Seepage Analysis by AMEC 


The seepage analysis was performed by AMEC in accordance with industry standard methods to 
estimate seepage rates through the proposed Rosemont Copper Tailing Storage Facility (TSF) and 
evaluate the degree of saturation within the dry stack tailings.  The analyses utilized the finite 
element method (FEM) computer program SVFlux Version 2.0.13.  This program is commonly used 
for analyses of this type and incorporates all the standard variables required for the analysis.  Using 
SVFlux, AMEC performed a one-dimension seepage transient analysis of the progressive stacking of 
the tailings through time.  A two-dimensional analysis of the maximum TSF section was conducted 
to evaluate pore water response and saturation levels with respect to time and seepage through the 
TSF. The model was checked analytically using Darcy’s Law, which is the scientific basis of fluid 
permeability used in the earth sciences. 
 
Laboratory analysis of two tailings samples from the pilot plant studies (Colina and MSRD-1) were 
used for material properties in the seepage models, including sieve analysis, permeability tests, and 
moisture characteristics.  The Colina sample was used to simulate a worst-case scenario of tailings 
properties, and the MSRD-1 sample was created as a representative composite of ore-bearing 
formations.  AMEC selected the MSRD-1 sample tailings material for the model owing to the 
similarities in gradation, hydraulic conductivity, and moisture-retention characteristics of the Colima 
and MSRD-1 tailings samples. Overall the both tailings samples were characterized as silt with sand 
(ML) per the Unified Soil Classification System (USCS – ASTM D 2487). 
 
For the climate flux assumption, average annual precipitation of 22.2 inches and average annual pan 
evaporation of 71.5 inches were utilized for the atmospheric boundary condition. The bottom 
boundary condition was assigned as free draining. 
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The maximum seepage rate was 8.4 gpm for the total tailings area, or 0.007 gpm per acre, during 
Year 18 of the project and declined for the next 500 years to near zero. The seepage is the drainage 
of entrained process water to the field capacity of the tailings. The seepage analysis indicates that no 
precipitation infiltrates through the tailings. 


SRK Comments on AMEC’s Response to Comments on Seepage Analysis 


Presented below are SRK comments and remaining questions after reviewing AMEC’s response 
(2009b) to the comments originally transmitted by Dale Ortman, P.E. to AMEC on August 17, 2009.  
The August 2009 comments were in regards to the seepage analysis portion (Section 6) of the Dry 
Stack Tailings Storage Facility Final Design (AMEC, 2009) for Rosemont. 
 
Comments and Responses 1 through 4 (AMEC, 2009b; p. 1 and 2): AMEC’s responses adequately 
addressed the August 2009 comments and questions. 


Comment and Response 5 (p. 2- 3): SRK has reviewed the response and believes the original 
question was not completely answered.  Tailings at moisture contents exceeding 18 percent will be 
placed in the core of the TSF.  These tailings will likely be quickly buried, and therefore, limited 
evaporation will occur and excess moisture content will drain the field capacity (11 percent).  Please 
provide an upper bound seepage analysis using the maximum allowable moisture content. 
 
Note the statements in the last paragraph of the response (AMEC 2009b; p. 3)  


“After approximately 25 feet of tailings are deposited, the hydraulic conductivity 
of the material at the base of the deposition is controlling the seepage rate; 
despite variations in moisture content. Therefore, the predicted long term 
seepage rate is unaffected by a change in moisture within the tailings mass.” 


and in Section 6.3 (p. 24) of Dry Stack Tailings Storage Facility Final Design (AMEC, 2009)  
“It is also clear, that a limited seepage will be generated from the dry stack 
tailings material moisture content of the as-placed value (18 percent) to 
the field capacity (11 percent).” 


 
Comments and Responses 6 and 7 (p. 3) : AMEC’s responses adequately addressed the August 2009 
comments and questions. 


Comment and Response 8 (p. 3-4 and Figure 1):  On Figure 1, the notes state that “the above data 
represent data represent a typical 50 foot column of tailings.”  The figure only shows 25 feet.  In 
general, at what depth does the moisture content decrease from 18 percent to the field capacity (11 
percent)? 
 
Comment and Response 9 Part a (p. 4): AMEC’s response adequately addressed the 
August 2009 comment and question. 
 
Comment and Response 9 Part b (p. 4): The original question (seepage volume) was not 
fully addressed in the analysis or in Response 9 Part b.  The “seepage analysis” in the 
original question (below) was in regards to seepage flow rather than seepage water 
chemistry. 


“The seepage analysis does not include an analysis of potential infiltration 
through the rock buttress contacting the underlying tailings and subsequently 
exiting the toe of tailings facility to commingle with discharging storm water; 
what is to prevent this occurrence?” 
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We should submit the attached to Rosemont no later than this Friday.
Preferably, we could submit it to them earlier so that they have an
opportunity to review the SRK's analysis come the meeting prepared with
a rebuttal, should they choose.

Thanks.

Tom

-----Original Message-----
From: Hoag, Cori [mailto:choag@srk.com] 
Sent: Friday, November 27, 2009 10:54 PM
To: Dale Ortman PE
Cc: Tom Furgason; Stone, Claudia; Sieber, Mike
Subject: SRK Technical Memo reviewing AMEC's Sept. 2009 Responses -
Tailings Seepage

Dale,
Please find attached a technical review memo prepared by Mike Sieber
regarding the September 2009 response to comments letter written by
AMEC.  Most of the AMEC responses adequately addressed the original
questions.  Mike asked for clarifiation on three of AMEC's responses.

Please let us know if you have any questions.  Mike and I are in town
and will be back in the office on Monday.
Regards, Cori
________________________________________

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Wednesday, November 25, 2009 7:58 AM
To: Stone, Claudia; Hoag, Cori
Cc: 'Tom Furgason'; 'Melissa Reichard'
Subject: RE: Completion of Draft Tailing Seepage Technical Review Memo

Claudia & Cori,

Please confirm a completion schedule for this work.

Dale

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Thursday, November 19, 2009 3:24 PM
To: 'Stone, Claudia'
Cc: 'Hoag, Cori'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Completion of Draft Tailing Seepage Technical Review Memo

Claudia,

Now that the budget issues are settled please reactivate completion of
the draft technical review memo for the tailings seepage as per the SOW
(attached).  Also attached is a copy of the response to questions that
is the second document listed in the SOW; I have given it further review
and find it acceptable.

If you have any questions please contact me.

Regards,

Dale
_______________________

Dale Ortman PE PLLC
Consulting Engineer

(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

daleortmanpe@live.com<mailto:daleortmanpe@live.com>

PO Box 1233
Oracle, AZ  85623
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Memo 
 


To: Dale Ortman, P.E. Date: November 27, 2009 


cc: File From: Michael Sieber, P.E. 


Subject: Review of AMEC’s Sept. 1, 2009 
Responses to Rosemont Copper 
Project Dry Stack TSF Comments 
Provided by Dale Ortman 


Project #: 183101 


 
The following review is related to information provided in AMEC’s Responses to Dry Stack TSF Comments 
Provided by Dale Ortman dated September 1, 2009 (AMEC, 2009b).  The original comments and questions 
prepared by SRK were on tailings seepage analysis for the Rosemont Copper Company Dry Stack Tailings 
Storage Facility Final Design (AMEC, 2009) and were submitted by D. Ortman to Rosemont Copper on 
August 17, 2009 for comment by AMEC.  At the request of SWCA, SRK reviewed the final design report, 
supporting documentation, and AMEC’s response comments at the requested by SWCA.  This memorandum 
is intended to provide a brief summary of the tailings seepage work completed to date and to identify any 
outstanding questions.  It does not constitute a formal, senior-level review of the tailings design, geotechnical 
field investigations, or a re-calculation of the seepage analyses. 


Summary of Seepage Analysis by AMEC 


The seepage analysis was performed by AMEC in accordance with industry standard methods to 
estimate seepage rates through the proposed Rosemont Copper Tailing Storage Facility (TSF) and 
evaluate the degree of saturation within the dry stack tailings.  The analyses utilized the finite 
element method (FEM) computer program SVFlux Version 2.0.13.  This program is commonly used 
for analyses of this type and incorporates all the standard variables required for the analysis.  Using 
SVFlux, AMEC performed a one-dimension seepage transient analysis of the progressive stacking of 
the tailings through time.  A two-dimensional analysis of the maximum TSF section was conducted 
to evaluate pore water response and saturation levels with respect to time and seepage through the 
TSF. The model was checked analytically using Darcy’s Law, which is the scientific basis of fluid 
permeability used in the earth sciences. 
 
Laboratory analysis of two tailings samples from the pilot plant studies (Colina and MSRD-1) were 
used for material properties in the seepage models, including sieve analysis, permeability tests, and 
moisture characteristics.  The Colina sample was used to simulate a worst-case scenario of tailings 
properties, and the MSRD-1 sample was created as a representative composite of ore-bearing 
formations.  AMEC selected the MSRD-1 sample tailings material for the model owing to the 
similarities in gradation, hydraulic conductivity, and moisture-retention characteristics of the Colima 
and MSRD-1 tailings samples. Overall the both tailings samples were characterized as silt with sand 
(ML) per the Unified Soil Classification System (USCS – ASTM D 2487). 
 
For the climate flux assumption, average annual precipitation of 22.2 inches and average annual pan 
evaporation of 71.5 inches were utilized for the atmospheric boundary condition. The bottom 
boundary condition was assigned as free draining. 
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The maximum seepage rate was 8.4 gpm for the total tailings area, or 0.007 gpm per acre, during 
Year 18 of the project and declined for the next 500 years to near zero. The seepage is the drainage 
of entrained process water to the field capacity of the tailings. The seepage analysis indicates that no 
precipitation infiltrates through the tailings. 


SRK Comments on AMEC’s Response to Comments on Seepage Analysis 


Presented below are SRK comments and remaining questions after reviewing AMEC’s response 
(2009b) to the comments originally transmitted by Dale Ortman, P.E. to AMEC on August 17, 2009.  
The August 2009 comments were in regards to the seepage analysis portion (Section 6) of the Dry 
Stack Tailings Storage Facility Final Design (AMEC, 2009) for Rosemont. 
 
Comments and Responses 1 through 4 (AMEC, 2009b; p. 1 and 2): AMEC’s responses adequately 
addressed the August 2009 comments and questions. 


Comment and Response 5 (p. 2- 3): SRK has reviewed the response and believes the original 
question was not completely answered.  Tailings at moisture contents exceeding 18 percent will be 
placed in the core of the TSF.  These tailings will likely be quickly buried, and therefore, limited 
evaporation will occur and excess moisture content will drain the field capacity (11 percent).  Please 
provide an upper bound seepage analysis using the maximum allowable moisture content. 
 
Note the statements in the last paragraph of the response (AMEC 2009b; p. 3)  


“After approximately 25 feet of tailings are deposited, the hydraulic conductivity 
of the material at the base of the deposition is controlling the seepage rate; 
despite variations in moisture content. Therefore, the predicted long term 
seepage rate is unaffected by a change in moisture within the tailings mass.” 


and in Section 6.3 (p. 24) of Dry Stack Tailings Storage Facility Final Design (AMEC, 2009)  
“It is also clear, that a limited seepage will be generated from the dry stack 
tailings material moisture content of the as-placed value (18 percent) to 
the field capacity (11 percent).” 


 
Comments and Responses 6 and 7 (p. 3) : AMEC’s responses adequately addressed the August 2009 
comments and questions. 


Comment and Response 8 (p. 3-4 and Figure 1):  On Figure 1, the notes state that “the above data 
represent data represent a typical 50 foot column of tailings.”  The figure only shows 25 feet.  In 
general, at what depth does the moisture content decrease from 18 percent to the field capacity (11 
percent)? 
 
Comment and Response 9 Part a (p. 4): AMEC’s response adequately addressed the 
August 2009 comment and question. 
 
Comment and Response 9 Part b (p. 4): The original question (seepage volume) was not 
fully addressed in the analysis or in Response 9 Part b.  The “seepage analysis” in the 
original question (below) was in regards to seepage flow rather than seepage water 
chemistry. 


“The seepage analysis does not include an analysis of potential infiltration 
through the rock buttress contacting the underlying tailings and subsequently 
exiting the toe of tailings facility to commingle with discharging storm water; 
what is to prevent this occurrence?” 
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From: Salek Shafiqullah
To: Tom Furgason
Cc: Beverley A Everson; Dale Ortman PE; Melissa Reichard; Melinda D Roth; Reta Laford
Subject: Re: Action Required. SRK Technical Memo reviewing AMEC's Sept. 2009 Responses - Tailings Seepage
Date: 12/01/2009 03:22 PM
Attachments: Rosemont_SeepageAnalysisVer2_183101_ms_20091127_FNL.pdf

Hello Tom,
I reviewed the memo and find it acceptable.
Note:  I am not familiar with Mike Sieber.  He appears to be the responsible party in
charge but I do not see his name on my list of approved persons per the MOU.
Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

11/30/2009 03:52 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>

cc "Melinda D Roth" <mroth@fs.fed.us>, "Reta Laford"
<rlaford@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>, "Melissa Reichard"
<mreichard@swca.com>

Subject Action Required. SRK Technical Memo reviewing
AMEC's Sept. 2009 Responses - Tailings Seepage

Bev,

Could you and Salek review the attached two-page review and let
me know
if it is acceptable to submit this to Rosemont?

We should submit the attached to Rosemont no later than this
Friday.
Preferably, we could submit it to them earlier so that they have
an
opportunity to review the SRK's analysis come the meeting
prepared with
a rebuttal, should they choose.

Thanks.

Tom

-----Original Message-----
From: Hoag, Cori [mailto:choag@srk.com] 
Sent: Friday, November 27, 2009 10:54 PM
To: Dale Ortman PE
Cc: Tom Furgason; Stone, Claudia; Sieber, Mike
Subject: SRK Technical Memo reviewing AMEC's Sept. 2009
Responses -
Tailings Seepage

Dale,
Please find attached a technical review memo prepared by Mike
Sieber

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:mreichard@swca.com
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us
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Memo 
 


To: Dale Ortman, P.E. Date: November 27, 2009 


cc: File From: Michael Sieber, P.E. 


Subject: Review of AMEC’s Sept. 1, 2009 
Responses to Rosemont Copper 
Project Dry Stack TSF Comments 
Provided by Dale Ortman 


Project #: 183101 


 
The following review is related to information provided in AMEC’s Responses to Dry Stack TSF Comments 
Provided by Dale Ortman dated September 1, 2009 (AMEC, 2009b).  The original comments and questions 
prepared by SRK were on tailings seepage analysis for the Rosemont Copper Company Dry Stack Tailings 
Storage Facility Final Design (AMEC, 2009) and were submitted by D. Ortman to Rosemont Copper on 
August 17, 2009 for comment by AMEC.  At the request of SWCA, SRK reviewed the final design report, 
supporting documentation, and AMEC’s response comments at the requested by SWCA.  This memorandum 
is intended to provide a brief summary of the tailings seepage work completed to date and to identify any 
outstanding questions.  It does not constitute a formal, senior-level review of the tailings design, geotechnical 
field investigations, or a re-calculation of the seepage analyses. 


Summary of Seepage Analysis by AMEC 


The seepage analysis was performed by AMEC in accordance with industry standard methods to 
estimate seepage rates through the proposed Rosemont Copper Tailing Storage Facility (TSF) and 
evaluate the degree of saturation within the dry stack tailings.  The analyses utilized the finite 
element method (FEM) computer program SVFlux Version 2.0.13.  This program is commonly used 
for analyses of this type and incorporates all the standard variables required for the analysis.  Using 
SVFlux, AMEC performed a one-dimension seepage transient analysis of the progressive stacking of 
the tailings through time.  A two-dimensional analysis of the maximum TSF section was conducted 
to evaluate pore water response and saturation levels with respect to time and seepage through the 
TSF. The model was checked analytically using Darcy’s Law, which is the scientific basis of fluid 
permeability used in the earth sciences. 
 
Laboratory analysis of two tailings samples from the pilot plant studies (Colina and MSRD-1) were 
used for material properties in the seepage models, including sieve analysis, permeability tests, and 
moisture characteristics.  The Colina sample was used to simulate a worst-case scenario of tailings 
properties, and the MSRD-1 sample was created as a representative composite of ore-bearing 
formations.  AMEC selected the MSRD-1 sample tailings material for the model owing to the 
similarities in gradation, hydraulic conductivity, and moisture-retention characteristics of the Colima 
and MSRD-1 tailings samples. Overall the both tailings samples were characterized as silt with sand 
(ML) per the Unified Soil Classification System (USCS – ASTM D 2487). 
 
For the climate flux assumption, average annual precipitation of 22.2 inches and average annual pan 
evaporation of 71.5 inches were utilized for the atmospheric boundary condition. The bottom 
boundary condition was assigned as free draining. 
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The maximum seepage rate was 8.4 gpm for the total tailings area, or 0.007 gpm per acre, during 
Year 18 of the project and declined for the next 500 years to near zero. The seepage is the drainage 
of entrained process water to the field capacity of the tailings. The seepage analysis indicates that no 
precipitation infiltrates through the tailings. 


SRK Comments on AMEC’s Response to Comments on Seepage Analysis 


Presented below are SRK comments and remaining questions after reviewing AMEC’s response 
(2009b) to the comments originally transmitted by Dale Ortman, P.E. to AMEC on August 17, 2009.  
The August 2009 comments were in regards to the seepage analysis portion (Section 6) of the Dry 
Stack Tailings Storage Facility Final Design (AMEC, 2009) for Rosemont. 
 
Comments and Responses 1 through 4 (AMEC, 2009b; p. 1 and 2): AMEC’s responses adequately 
addressed the August 2009 comments and questions. 


Comment and Response 5 (p. 2- 3): SRK has reviewed the response and believes the original 
question was not completely answered.  Tailings at moisture contents exceeding 18 percent will be 
placed in the core of the TSF.  These tailings will likely be quickly buried, and therefore, limited 
evaporation will occur and excess moisture content will drain the field capacity (11 percent).  Please 
provide an upper bound seepage analysis using the maximum allowable moisture content. 
 
Note the statements in the last paragraph of the response (AMEC 2009b; p. 3)  


“After approximately 25 feet of tailings are deposited, the hydraulic conductivity 
of the material at the base of the deposition is controlling the seepage rate; 
despite variations in moisture content. Therefore, the predicted long term 
seepage rate is unaffected by a change in moisture within the tailings mass.” 


and in Section 6.3 (p. 24) of Dry Stack Tailings Storage Facility Final Design (AMEC, 2009)  
“It is also clear, that a limited seepage will be generated from the dry stack 
tailings material moisture content of the as-placed value (18 percent) to 
the field capacity (11 percent).” 


 
Comments and Responses 6 and 7 (p. 3) : AMEC’s responses adequately addressed the August 2009 
comments and questions. 


Comment and Response 8 (p. 3-4 and Figure 1):  On Figure 1, the notes state that “the above data 
represent data represent a typical 50 foot column of tailings.”  The figure only shows 25 feet.  In 
general, at what depth does the moisture content decrease from 18 percent to the field capacity (11 
percent)? 
 
Comment and Response 9 Part a (p. 4): AMEC’s response adequately addressed the 
August 2009 comment and question. 
 
Comment and Response 9 Part b (p. 4): The original question (seepage volume) was not 
fully addressed in the analysis or in Response 9 Part b.  The “seepage analysis” in the 
original question (below) was in regards to seepage flow rather than seepage water 
chemistry. 


“The seepage analysis does not include an analysis of potential infiltration 
through the rock buttress contacting the underlying tailings and subsequently 
exiting the toe of tailings facility to commingle with discharging storm water; 
what is to prevent this occurrence?” 
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regarding the September 2009 response to comments letter written
by
AMEC.  Most of the AMEC responses adequately addressed the
original
questions.  Mike asked for clarifiation on three of AMEC's
responses.

Please let us know if you have any questions.  Mike and I are in
town
and will be back in the office on Monday.
Regards, Cori
________________________________________

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Wednesday, November 25, 2009 7:58 AM
To: Stone, Claudia; Hoag, Cori
Cc: 'Tom Furgason'; 'Melissa Reichard'
Subject: RE: Completion of Draft Tailing Seepage Technical
Review Memo

Claudia & Cori,

Please confirm a completion schedule for this work.

Dale

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Thursday, November 19, 2009 3:24 PM
To: 'Stone, Claudia'
Cc: 'Hoag, Cori'; 'Tom Furgason'; 'Melissa Reichard'
Subject: Completion of Draft Tailing Seepage Technical Review
Memo

Claudia,

Now that the budget issues are settled please reactivate
completion of
the draft technical review memo for the tailings seepage as per
the SOW
(attached).  Also attached is a copy of the response to
questions that
is the second document listed in the SOW; I have given it
further review
and find it acceptable.

If you have any questions please contact me.

Regards,

Dale
_______________________

Dale Ortman PE PLLC
Consulting Engineer

(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

daleortmanpe@live.com<mailto:daleortmanpe@live.com>

PO Box 1233
Oracle, AZ  85623
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Memo 
 


To: Dale Ortman, P.E. Date: November 27, 2009 


cc: File From: Michael Sieber, P.E. 


Subject: Review of AMEC’s Sept. 1, 2009 
Responses to Rosemont Copper 
Project Dry Stack TSF Comments 
Provided by Dale Ortman 


Project #: 183101 


 
The following review is related to information provided in AMEC’s Responses to Dry Stack TSF Comments 
Provided by Dale Ortman dated September 1, 2009 (AMEC, 2009b).  The original comments and questions 
prepared by SRK were on tailings seepage analysis for the Rosemont Copper Company Dry Stack Tailings 
Storage Facility Final Design (AMEC, 2009) and were submitted by D. Ortman to Rosemont Copper on 
August 17, 2009 for comment by AMEC.  At the request of SWCA, SRK reviewed the final design report, 
supporting documentation, and AMEC’s response comments at the requested by SWCA.  This memorandum 
is intended to provide a brief summary of the tailings seepage work completed to date and to identify any 
outstanding questions.  It does not constitute a formal, senior-level review of the tailings design, geotechnical 
field investigations, or a re-calculation of the seepage analyses. 


Summary of Seepage Analysis by AMEC 


The seepage analysis was performed by AMEC in accordance with industry standard methods to 
estimate seepage rates through the proposed Rosemont Copper Tailing Storage Facility (TSF) and 
evaluate the degree of saturation within the dry stack tailings.  The analyses utilized the finite 
element method (FEM) computer program SVFlux Version 2.0.13.  This program is commonly used 
for analyses of this type and incorporates all the standard variables required for the analysis.  Using 
SVFlux, AMEC performed a one-dimension seepage transient analysis of the progressive stacking of 
the tailings through time.  A two-dimensional analysis of the maximum TSF section was conducted 
to evaluate pore water response and saturation levels with respect to time and seepage through the 
TSF. The model was checked analytically using Darcy’s Law, which is the scientific basis of fluid 
permeability used in the earth sciences. 
 
Laboratory analysis of two tailings samples from the pilot plant studies (Colina and MSRD-1) were 
used for material properties in the seepage models, including sieve analysis, permeability tests, and 
moisture characteristics.  The Colina sample was used to simulate a worst-case scenario of tailings 
properties, and the MSRD-1 sample was created as a representative composite of ore-bearing 
formations.  AMEC selected the MSRD-1 sample tailings material for the model owing to the 
similarities in gradation, hydraulic conductivity, and moisture-retention characteristics of the Colima 
and MSRD-1 tailings samples. Overall the both tailings samples were characterized as silt with sand 
(ML) per the Unified Soil Classification System (USCS – ASTM D 2487). 
 
For the climate flux assumption, average annual precipitation of 22.2 inches and average annual pan 
evaporation of 71.5 inches were utilized for the atmospheric boundary condition. The bottom 
boundary condition was assigned as free draining. 
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The maximum seepage rate was 8.4 gpm for the total tailings area, or 0.007 gpm per acre, during 
Year 18 of the project and declined for the next 500 years to near zero. The seepage is the drainage 
of entrained process water to the field capacity of the tailings. The seepage analysis indicates that no 
precipitation infiltrates through the tailings. 


SRK Comments on AMEC’s Response to Comments on Seepage Analysis 


Presented below are SRK comments and remaining questions after reviewing AMEC’s response 
(2009b) to the comments originally transmitted by Dale Ortman, P.E. to AMEC on August 17, 2009.  
The August 2009 comments were in regards to the seepage analysis portion (Section 6) of the Dry 
Stack Tailings Storage Facility Final Design (AMEC, 2009) for Rosemont. 
 
Comments and Responses 1 through 4 (AMEC, 2009b; p. 1 and 2): AMEC’s responses adequately 
addressed the August 2009 comments and questions. 


Comment and Response 5 (p. 2- 3): SRK has reviewed the response and believes the original 
question was not completely answered.  Tailings at moisture contents exceeding 18 percent will be 
placed in the core of the TSF.  These tailings will likely be quickly buried, and therefore, limited 
evaporation will occur and excess moisture content will drain the field capacity (11 percent).  Please 
provide an upper bound seepage analysis using the maximum allowable moisture content. 
 
Note the statements in the last paragraph of the response (AMEC 2009b; p. 3)  


“After approximately 25 feet of tailings are deposited, the hydraulic conductivity 
of the material at the base of the deposition is controlling the seepage rate; 
despite variations in moisture content. Therefore, the predicted long term 
seepage rate is unaffected by a change in moisture within the tailings mass.” 


and in Section 6.3 (p. 24) of Dry Stack Tailings Storage Facility Final Design (AMEC, 2009)  
“It is also clear, that a limited seepage will be generated from the dry stack 
tailings material moisture content of the as-placed value (18 percent) to 
the field capacity (11 percent).” 


 
Comments and Responses 6 and 7 (p. 3) : AMEC’s responses adequately addressed the August 2009 
comments and questions. 


Comment and Response 8 (p. 3-4 and Figure 1):  On Figure 1, the notes state that “the above data 
represent data represent a typical 50 foot column of tailings.”  The figure only shows 25 feet.  In 
general, at what depth does the moisture content decrease from 18 percent to the field capacity (11 
percent)? 
 
Comment and Response 9 Part a (p. 4): AMEC’s response adequately addressed the 
August 2009 comment and question. 
 
Comment and Response 9 Part b (p. 4): The original question (seepage volume) was not 
fully addressed in the analysis or in Response 9 Part b.  The “seepage analysis” in the 
original question (below) was in regards to seepage flow rather than seepage water 
chemistry. 


“The seepage analysis does not include an analysis of potential infiltration 
through the rock buttress contacting the underlying tailings and subsequently 
exiting the toe of tailings facility to commingle with discharging storm water; 
what is to prevent this occurrence?” 
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From: Larry Jones
To: Amanda Best
Cc: Beverley A Everson; Brian Lindenlaub; Bob Schmalzel; daniel_d_moore@blm.gov; dsebesta@fs.fed.us;

dtilton@azgfd.gov; jason_douglas@fws.gov; jim_rorabaugh@fws.gov; Jamie Sturgess; Jim Tress;
jwindes@azgfd.gov; Kathy Arnold; kkertell@swca.com; marit_alanen@fws.gov; mike_martinez@fws.gov;
rgerhart@fs.fed.us; Thomas Strong

Subject: Re: Additional biology site visits at  Rosemont
Date: 08/17/2009 10:28 AM

Amanda-- 

Have you been getting feedback on the bio field trip dates you presented?  As I mentioned in a
separate emailing, they don't work for me (too short notice).  But we do need to have a Forest Service
presence (if Debbie can't make it, it should be a day when I am available, or maybe Rick) on our joint
field trips...I don't know Debbie's (or Rick's) schedule, but here is mine: 

In Sept, my free days are 8, 17 (X), 18, 21 (X), 22-24 (X), and 28 (X). (X means I would rather not, as
that would bump something else). Busy month. 

October is completely free right now, except for 7 and 20.  I'll have a few field days, but mostly I am
around working on the omnipresent fall reports. 

Also, if anyone is interested in specific visits (frogs, bats, snails, etc), they should include those dates
and taxa they want to target.  I recommend everyone interested in doing a field trip do a reply to all so
we know how it is shaking out. 

Thanks! 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Amanda Best
<abest@westlandresources.com>

08/14/2009 12:33 PM

To 'Kathy Arnold' <karnold@rosemontcopper.com>, "rgerhart@fs.fed.us"
<rgerhart@fs.fed.us>, "kkertell@swca.com" <kkertell@swca.com>,
"jim_rorabaugh@fws.gov" <jim_rorabaugh@fws.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, Jim Tress
<jtress@westlandresources.com>, Jamie Sturgess
<jsturgess@augustaresource.com>, Beverley A Everson
<beverson@fs.fed.us>, "marit_alanen@fws.gov"
<marit_alanen@fws.gov>, "jwindes@azgfd.gov"
<jwindes@azgfd.gov>, "dsebesta@fs.fed.us" <dsebesta@fs.fed.us>,
"ljones02@fs.fed.us" <ljones02@fs.fed.us>,
"mike_martinez@fws.gov" <mike_martinez@fws.gov>,
"dtilton@azgfd.gov" <dtilton@azgfd.gov>, "daniel_d_moore@blm.gov"
<daniel_d_moore@blm.gov>

cc Brian Lindenlaub <blindenlaub@westlandresources.com>, Bob
Schmalzel <bschmalzel@westlandresources.com>, Thomas Strong
<TStrong@westlandresources.com>

Subject Additional biology site visits at  Rosemont
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Hi all, 
  
In an effort to get some biology site visits scheduled for Rosemont, I am sending this email with some
dates when WestLand biologists are available to conduct the site visits. 
  
Jim Tress and Bob Schmalzel are available August 26, 27, or 28 for a talussnail visit. 
  
Amanda Best is available August 26, 28, or September 1 for a ranid frog site visit. 
  
Tom Strong is available September 1, 2, or 3 for a lesser long-nosed bat site visit. 
  
Please let me know which dates work based on the species in which you are interested.  Also, please
copy Debbie Sebesta and Larry Jones as they on coordinating for the Forest on this. 
  
Thank you and regards, 
Amanda 
  
Amanda Best | Environmental Specialist 
WestLand Resources, Inc. 
4001 E Paradise Falls Drive | Tucson, AZ 85712 
Office: (520) 206-9585 | Fax: (520) 206-9518 
  
 

 

 

This e-mail and any attachments may contain confidential and
privileged information. If you are not the intended recipient,
please notify the sender immediately by return e-mail, delete this
e-mail and destroy any copies. Any dissemination or use of this
information by a person other than the intended recipient is
unauthorized and may be illegal.



From: Larry Jones
To: Amanda Best
Cc: Amanda Best; Beverley A Everson; Brian Lindenlaub; Bob Schmalzel; 'daniel_d_moore@blm.gov';

'dsebesta@fs.fed.us'; 'dtilton@azgfd.gov'; 'jason_douglas@fws.gov'; 'jim_rorabaugh@fws.gov'; Jamie Sturgess;
Jim Tress; 'jwindes@azgfd.gov'; Kathy Arnold; 'kkertell@swca.com'; 'marit_alanen@fws.gov';
'mike_martinez@fws.gov'; 'rgerhart@fs.fed.us'; 'scott_richardson@fws.gov'; Thomas Strong; msredl@azgfd.gov

Subject: RE: Additional biology site visits at  Rosemont
Date: 08/17/2009 01:39 PM

Oct 12 is a federal holiday.  can we nail down a date for Lesser Long-nosed Bat?  October 13, 14, or
15? Scott? 

Other than that, it sounds like we are pretty well set for frogs (Sept 1) and snails (Sept 8 and 18). If we
need to accommodate others, we should be able to muster up a smaller field outing or two. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Amanda Best
<abest@westlandresources.com>

08/17/2009 12:03 PM

To Amanda Best <abest@westlandresources.com>, 'Larry Jones'
<ljones02@fs.fed.us>

cc 'Beverley A Everson' <beverson@fs.fed.us>, Brian Lindenlaub
<blindenlaub@westlandresources.com>, Bob Schmalzel
<bschmalzel@westlandresources.com>, "'daniel_d_moore@blm.gov'"
<daniel_d_moore@blm.gov>, "'dsebesta@fs.fed.us'"
<dsebesta@fs.fed.us>, "'dtilton@azgfd.gov'" <dtilton@azgfd.gov>,
"'jason_douglas@fws.gov'" <jason_douglas@fws.gov>,
"'jim_rorabaugh@fws.gov'" <jim_rorabaugh@fws.gov>, 'Jamie
Sturgess' <jsturgess@augustaresource.com>, Jim Tress
<jtress@westlandresources.com>, "'jwindes@azgfd.gov'"
<jwindes@azgfd.gov>, 'Kathy Arnold'
<karnold@rosemontcopper.com>, "'kkertell@swca.com'"
<kkertell@swca.com>, "'marit_alanen@fws.gov'"
<marit_alanen@fws.gov>, "'mike_martinez@fws.gov'"
<mike_martinez@fws.gov>, "'rgerhart@fs.fed.us'"
<rgerhart@fs.fed.us>, Thomas Strong
<TStrong@westlandresources.com>, "'scott_richardson@fws.gov'"
<scott_richardson@fws.gov>

Subject RE: Additional biology site visits at  Rosemont

  
Hi all, 
  
Please see below for the dates of our planned species-specific site visits for Rosemont: 
  
September 1 – Ranid frogs – This is a tentative date until I can get confirmation from Jim Rorabaugh
on his availability; he is out of the office until next Monday. Debbie Sebesta, Ken Kertell, and I currently
plan to attend this visit. 
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September 8 – Talussnail – Larry Jones, Mike Martinez, Bob Schmalzel, and Jim Tress currently plan
to attend. 
  
October 12, 13, 14, or 15 – Lesser long-nosed bat – Larry Jones, Tom Strong, Scott Richardson and
Ken Kertell plan to attend. We still need to nail down which day, but I wanted to provide some flexibility
for those of you who have not responded yet. 
  
Please let me know if you are interested in attending any of these visits. 
  
Thanks, 
Amanda 
  
Amanda Best | Environmental Specialist 
WestLand Resources, Inc. 
4001 E Paradise Falls Drive | Tucson, AZ 85712 
Office: (520) 206-9585 | Fax: (520) 206-9518 
  
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Monday, August 17, 2009 10:29 AM
To: Amanda Best
Cc: Beverley A Everson; Brian Lindenlaub; Bob Schmalzel; daniel_d_moore@blm.gov;
dsebesta@fs.fed.us; dtilton@azgfd.gov; jason_douglas@fws.gov; jim_rorabaugh@fws.gov; Jamie
Sturgess; Jim Tress; jwindes@azgfd.gov; 'Kathy Arnold'; kkertell@swca.com; marit_alanen@fws.gov;
mike_martinez@fws.gov; rgerhart@fs.fed.us; Thomas Strong
Subject: Re: Additional biology site visits at Rosemont 
  

Amanda-- 

Have you been getting feedback on the bio field trip dates you presented?  As I mentioned in a
separate emailing, they don't work for me (too short notice).  But we do need to have a Forest Service
presence (if Debbie can't make it, it should be a day when I am available, or maybe Rick) on our joint
field trips...I don't know Debbie's (or Rick's) schedule, but here is mine: 

In Sept, my free days are 8, 17 (X), 18, 21 (X), 22-24 (X), and 28 (X). (X means I would rather not, as
that would bump something else). Busy month. 

October is completely free right now, except for 7 and 20.  I'll have a few field days, but mostly I am
around working on the omnipresent fall reports. 

Also, if anyone is interested in specific visits (frogs, bats, snails, etc), they should include those dates
and taxa they want to target.  I recommend everyone interested in doing a field trip do a reply to all so
we know how it is shaking out. 

Thanks! 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701



520-388-8375
ljones02@fs.fed.us

Amanda Best
<abest@westlandresources.com>

08/14/2009 12:33 PM

To 'Kathy Arnold' <karnold@rosemontcopper.com>, "rgerhart@fs.fed.us"
<rgerhart@fs.fed.us>, "kkertell@swca.com" <kkertell@swca.com>,
"jim_rorabaugh@fws.gov" <jim_rorabaugh@fws.gov>, "jason_douglas@fws.gov"
<jason_douglas@fws.gov>, Jim Tress <jtress@westlandresources.com>, Jamie
Sturgess <jsturgess@augustaresource.com>, Beverley A Everson
<beverson@fs.fed.us>, "marit_alanen@fws.gov" <marit_alanen@fws.gov>,
"jwindes@azgfd.gov" <jwindes@azgfd.gov>, "dsebesta@fs.fed.us"
<dsebesta@fs.fed.us>, "ljones02@fs.fed.us" <ljones02@fs.fed.us>,
"mike_martinez@fws.gov" <mike_martinez@fws.gov>, "dtilton@azgfd.gov"
<dtilton@azgfd.gov>, "daniel_d_moore@blm.gov" <daniel_d_moore@blm.gov>

cc Brian Lindenlaub <blindenlaub@westlandresources.com>, Bob Schmalzel
<bschmalzel@westlandresources.com>, Thomas Strong
<TStrong@westlandresources.com>

Subject Additional biology site visits at  Rosemont

 

  

Hi all, 
 
In an effort to get some biology site visits scheduled for Rosemont, I am sending this email with some
dates when WestLand biologists are available to conduct the site visits. 
 
Jim Tress and Bob Schmalzel are available August 26, 27, or 28 for a talussnail visit. 
 
Amanda Best is available August 26, 28, or September 1 for a ranid frog site visit. 
 
Tom Strong is available September 1, 2, or 3 for a lesser long-nosed bat site visit. 
 
Please let me know which dates work based on the species in which you are interested.  Also, please
copy Debbie Sebesta and Larry Jones as they on coordinating for the Forest on this. 
 
Thank you and regards, 
Amanda 
 
Amanda Best | Environmental Specialist 
WestLand Resources, Inc. 
4001 E Paradise Falls Drive | Tucson, AZ 85712 
Office: (520) 206-9585 | Fax: (520) 206-9518 
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From: Larry Jones
To: Amanda Best
Cc: Beverley A Everson; Brian Lindenlaub; Bob Schmalzel; daniel_d_moore@blm.gov; dsebesta@fs.fed.us;

dtilton@azgfd.gov; jason_douglas@fws.gov; jim_rorabaugh@fws.gov; Jamie Sturgess; Jim Tress;
jwindes@azgfd.gov; Kathy Arnold; kkertell@swca.com; marit_alanen@fws.gov; mike_martinez@fws.gov;
rgerhart@fs.fed.us; Thomas Strong

Subject: Re: Additional biology site visits at  Rosemont
Date: 08/14/2009 01:30 PM

Thanks, Amanda...I'm afraid I am booked those two weeks and almost all of September, so don't hold
the bus for me...I've been out to the site and some of these specific places, so perhaps it isn't as
important for me to go to the field at this point, as it is for FWS and cooperating agencies. I can play
catch-up and go out with individuals on an as-available basis...right now I am pretty free in October as
a whole, but there are still a few days in late Sept I have free (8, 18, 25, 28), so the sooner things are
scheduled the better.  Debbie's the FS core team biologist and I can catch up with her, as needed. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Amanda Best
<abest@westlandresources.com>

08/14/2009 12:33 PM

To 'Kathy Arnold' <karnold@rosemontcopper.com>, "rgerhart@fs.fed.us"
<rgerhart@fs.fed.us>, "kkertell@swca.com" <kkertell@swca.com>,
"jim_rorabaugh@fws.gov" <jim_rorabaugh@fws.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, Jim Tress
<jtress@westlandresources.com>, Jamie Sturgess
<jsturgess@augustaresource.com>, Beverley A Everson
<beverson@fs.fed.us>, "marit_alanen@fws.gov"
<marit_alanen@fws.gov>, "jwindes@azgfd.gov"
<jwindes@azgfd.gov>, "dsebesta@fs.fed.us" <dsebesta@fs.fed.us>,
"ljones02@fs.fed.us" <ljones02@fs.fed.us>,
"mike_martinez@fws.gov" <mike_martinez@fws.gov>,
"dtilton@azgfd.gov" <dtilton@azgfd.gov>, "daniel_d_moore@blm.gov"
<daniel_d_moore@blm.gov>

cc Brian Lindenlaub <blindenlaub@westlandresources.com>, Bob
Schmalzel <bschmalzel@westlandresources.com>, Thomas Strong
<TStrong@westlandresources.com>

Subject Additional biology site visits at  Rosemont

Hi all, 
  
In an effort to get some biology site visits scheduled for Rosemont, I am sending this email with some
dates when WestLand biologists are available to conduct the site visits. 
  
Jim Tress and Bob Schmalzel are available August 26, 27, or 28 for a talussnail visit. 
  
Amanda Best is available August 26, 28, or September 1 for a ranid frog site visit. 
  
Tom Strong is available September 1, 2, or 3 for a lesser long-nosed bat site visit. 
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Please let me know which dates work based on the species in which you are interested.  Also, please
copy Debbie Sebesta and Larry Jones as they on coordinating for the Forest on this. 
  
Thank you and regards, 
Amanda 
  
Amanda Best | Environmental Specialist 
WestLand Resources, Inc. 
4001 E Paradise Falls Drive | Tucson, AZ 85712 
Office: (520) 206-9585 | Fax: (520) 206-9518 
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From: scott_richardson@fws.gov
To: Larry Jones
Cc: Amanda Best; Beverley A Everson; Brian Lindenlaub; Bob Schmalzel; 'daniel_d_moore@blm.gov';

'dsebesta@fs.fed.us'; 'dtilton@azgfd.gov'; 'jason_douglas@fws.gov'; 'jim_rorabaugh@fws.gov'; Jamie Sturgess;
Jim Tress; 'jwindes@azgfd.gov'; Kathy Arnold; 'kkertell@swca.com'; 'marit_alanen@fws.gov';
'mike_martinez@fws.gov'; msredl@azgfd.gov; 'rgerhart@fs.fed.us'; Thomas Strong

Subject: RE: Additional biology site visits at  Rosemont
Date: 08/17/2009 02:10 PM

I guess my preference would be for the 13th. - Scott 

Larry Jones <ljones02@fs.fed.us>

08/17/2009 01:40 PM

To Amanda Best <abest@westlandresources.com>
cc Amanda Best <abest@westlandresources.com>, 'Beverley A

Everson' <beverson@fs.fed.us>, Brian Lindenlaub
<blindenlaub@westlandresources.com>, Bob Schmalzel
<bschmalzel@westlandresources.com>, "'daniel_d_moore@blm.gov'"
<daniel_d_moore@blm.gov>, "'dsebesta@fs.fed.us'"
<dsebesta@fs.fed.us>, "'dtilton@azgfd.gov'" <dtilton@azgfd.gov>,
"'jason_douglas@fws.gov'" <jason_douglas@fws.gov>,
"'jim_rorabaugh@fws.gov'" <jim_rorabaugh@fws.gov>, 'Jamie
Sturgess' <jsturgess@augustaresource.com>, Jim Tress
<jtress@westlandresources.com>, "'jwindes@azgfd.gov'"
<jwindes@azgfd.gov>, 'Kathy Arnold'
<karnold@rosemontcopper.com>, "'kkertell@swca.com'"
<kkertell@swca.com>, "'marit_alanen@fws.gov'"
<marit_alanen@fws.gov>, "'mike_martinez@fws.gov'"
<mike_martinez@fws.gov>, "'rgerhart@fs.fed.us'"
<rgerhart@fs.fed.us>, "'scott_richardson@fws.gov'"
<scott_richardson@fws.gov>, Thomas Strong
<TStrong@westlandresources.com>, msredl@azgfd.gov

Subject RE: Additional biology site visits at  Rosemont

Oct 12 is a federal holiday.  can we nail down a date for Lesser Long-nosed Bat?  October 13, 14, or
15? Scott? 

Other than that, it sounds like we are pretty well set for frogs (Sept 1) and snails (Sept 8 and 18). If we
need to accommodate others, we should be able to muster up a smaller field outing or two. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Amanda Best
<abest@westlandresources.com>

08/17/2009 12:03 PM

To Amanda Best <abest@westlandresources.com>, 'Larry Jones'
<ljones02@fs.fed.us>

cc 'Beverley A Everson' <beverson@fs.fed.us>, Brian Lindenlaub
<blindenlaub@westlandresources.com>, Bob Schmalzel
<bschmalzel@westlandresources.com>, "'daniel_d_moore@blm.gov'"
<daniel_d_moore@blm.gov>, "'dsebesta@fs.fed.us'" <dsebesta@fs.fed.us>,

mailto:scott_richardson@fws.gov
mailto:ljones02@fs.fed.us
mailto:abest@westlandresources.com
mailto:beverson@fs.fed.us
mailto:blindenlaub@westlandresources.com
mailto:bschmalzel@westlandresources.com
mailto:daniel_d_moore@blm.gov
mailto:dsebesta@fs.fed.us
mailto:dtilton@azgfd.gov
mailto:jason_douglas@fws.gov
mailto:jim_rorabaugh@fws.gov
mailto:jsturgess@augustaresource.com
mailto:jtress@westlandresources.com
mailto:jwindes@azgfd.gov
mailto:karnold@rosemontcopper.com
mailto:kkertell@swca.com
mailto:marit_alanen@fws.gov
mailto:mike_martinez@fws.gov
mailto:msredl@azgfd.gov
mailto:rgerhart@fs.fed.us
mailto:TStrong@westlandresources.com


"'dtilton@azgfd.gov'" <dtilton@azgfd.gov>, "'jason_douglas@fws.gov'"
<jason_douglas@fws.gov>, "'jim_rorabaugh@fws.gov'"
<jim_rorabaugh@fws.gov>, 'Jamie Sturgess'
<jsturgess@augustaresource.com>, Jim Tress
<jtress@westlandresources.com>, "'jwindes@azgfd.gov'"
<jwindes@azgfd.gov>, 'Kathy Arnold' <karnold@rosemontcopper.com>,
"'kkertell@swca.com'" <kkertell@swca.com>, "'marit_alanen@fws.gov'"
<marit_alanen@fws.gov>, "'mike_martinez@fws.gov'"
<mike_martinez@fws.gov>, "'rgerhart@fs.fed.us'" <rgerhart@fs.fed.us>,
Thomas Strong <TStrong@westlandresources.com>,
"'scott_richardson@fws.gov'" <scott_richardson@fws.gov>

Subject RE: Additional biology site visits at  Rosemont

 
Hi all, 
 
Please see below for the dates of our planned species-specific site visits for Rosemont: 
 
September 1 – Ranid frogs – This is a tentative date until I can get confirmation from Jim Rorabaugh
on his availability; he is out of the office until next Monday. Debbie Sebesta, Ken Kertell, and I currently
plan to attend this visit. 
 
September 8 – Talussnail – Larry Jones, Mike Martinez, Bob Schmalzel, and Jim Tress currently plan
to attend. 
 
October 12, 13, 14, or 15 – Lesser long-nosed bat – Larry Jones, Tom Strong, Scott Richardson and
Ken Kertell plan to attend. We still need to nail down which day, but I wanted to provide some flexibility
for those of you who have not responded yet. 
 
Please let me know if you are interested in attending any of these visits. 
 
Thanks, 
Amanda 
 
Amanda Best | Environmental Specialist 
WestLand Resources, Inc. 
4001 E Paradise Falls Drive | Tucson, AZ 85712 
Office: (520) 206-9585 | Fax: (520) 206-9518 
 
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Monday, August 17, 2009 10:29 AM
To: Amanda Best
Cc: Beverley A Everson; Brian Lindenlaub; Bob Schmalzel; daniel_d_moore@blm.gov;
dsebesta@fs.fed.us; dtilton@azgfd.gov; jason_douglas@fws.gov; jim_rorabaugh@fws.gov; Jamie
Sturgess; Jim Tress; jwindes@azgfd.gov; 'Kathy Arnold'; kkertell@swca.com; marit_alanen@fws.gov;



mike_martinez@fws.gov; rgerhart@fs.fed.us; Thomas Strong
Subject: Re: Additional biology site visits at Rosemont 
 

Amanda-- 

Have you been getting feedback on the bio field trip dates you presented?  As I mentioned in a
separate emailing, they don't work for me (too short notice).  But we do need to have a Forest Service
presence (if Debbie can't make it, it should be a day when I am available, or maybe Rick) on our joint
field trips...I don't know Debbie's (or Rick's) schedule, but here is mine: 

In Sept, my free days are 8, 17 (X), 18, 21 (X), 22-24 (X), and 28 (X). (X means I would rather not, as
that would bump something else). Busy month. 

October is completely free right now, except for 7 and 20.  I'll have a few field days, but mostly I am
around working on the omnipresent fall reports. 

Also, if anyone is interested in specific visits (frogs, bats, snails, etc), they should include those dates
and taxa they want to target.  I recommend everyone interested in doing a field trip do a reply to all so
we know how it is shaking out. 

Thanks! 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

Amanda Best
<abest@westlandresources.com>

08/14/2009 12:33 PM

To 'Kathy Arnold' <karnold@rosemontcopper.com>, "rgerhart@fs.fed.us"
<rgerhart@fs.fed.us>, "kkertell@swca.com" <kkertell@swca.com>,
"jim_rorabaugh@fws.gov" <jim_rorabaugh@fws.gov>, "jason_douglas@fws.gov"
<jason_douglas@fws.gov>, Jim Tress <jtress@westlandresources.com>, Jamie
Sturgess <jsturgess@augustaresource.com>, Beverley A Everson
<beverson@fs.fed.us>, "marit_alanen@fws.gov" <marit_alanen@fws.gov>,
"jwindes@azgfd.gov" <jwindes@azgfd.gov>, "dsebesta@fs.fed.us"
<dsebesta@fs.fed.us>, "ljones02@fs.fed.us" <ljones02@fs.fed.us>,
"mike_martinez@fws.gov" <mike_martinez@fws.gov>, "dtilton@azgfd.gov"
<dtilton@azgfd.gov>, "daniel_d_moore@blm.gov" <daniel_d_moore@blm.gov>

cc Brian Lindenlaub <blindenlaub@westlandresources.com>, Bob Schmalzel
<bschmalzel@westlandresources.com>, Thomas Strong
<TStrong@westlandresources.com>

Subject Additional biology site visits at  Rosemont

 

  



Hi all, 

In an effort to get some biology site visits scheduled for Rosemont, I am sending this email with some
dates when WestLand biologists are available to conduct the site visits. 

Jim Tress and Bob Schmalzel are available August 26, 27, or 28 for a talussnail visit. 

Amanda Best is available August 26, 28, or September 1 for a ranid frog site visit. 

Tom Strong is available September 1, 2, or 3 for a lesser long-nosed bat site visit. 

Please let me know which dates work based on the species in which you are interested.  Also, please
copy Debbie Sebesta and Larry Jones as they on coordinating for the Forest on this. 

Thank you and regards, 
Amanda 

Amanda Best | Environmental Specialist 
WestLand Resources, Inc. 
4001 E Paradise Falls Drive | Tucson, AZ 85712 
Office: (520) 206-9585 | Fax: (520) 206-9518 
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From: Tom Furgason
To: Walter Keyes
Cc: aelek@fs.fed.us; Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K Sebesta;

ecuriel@fs.fed.us; gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; William B Gillespie; daleortmanpe@live.com

Subject: RE: Additional Mitigation Concept
Date: 12/23/2009 09:11 AM

Walt,
 
As I understand the proposal, your assumption is correct.  Only concentrate would be slurried and no
waste would be deposited on the west side. The slurry line and return line could be co-located with the
waterline for the majority of the distance.  Obviously, the co-location would be essential to minimize
impacts.
 
Tom

From: Walter Keyes [mailto:wkeyes@fs.fed.us]
Sent: Tue 12/22/2009 10:58 AM
To: Tom Furgason
Cc: aelek@fs.fed.us; Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K
Sebesta; ecuriel@fs.fed.us; gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us;
rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; William B Gillespie;
daleortmanpe@live.com
Subject: Re: Additional Mitigation Concept

All, 

I assume Dale means a slurry pipeline (and likely water return pipeline)/process for concentrate ONLY.
 This would allow the entire pipeline and termini to be owned by Rosemont and would result in no
waste needing disposal at the western termini.   

If that assumption is wrong then the viability of this option would depend on permission/purchase/legal
issues related to putting the tailings in a location to the West--likely on someone else's land/operation.
 Bev (I'm not trying to act like ex lax) but any movement in that department? 

Walt. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
    This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
.......................................................................... 

"Tom Furgason" <tfurgason@swca.com>

12/21/2009 09:07 PM

To "Beverley A Everson" <beverson@fs.fed.us>
cc <aelek@fs.fed.us>, "Deborah K Sebesta" <dsebesta@fs.fed.us>,

<dkriegel@fs.fed.us>, <ecuriel@fs.fed.us>, <gmckay@fs.fed.us>,
<kbrown03@fs.fed.us>, <kellett@fs.fed.us>, <ljones02@fs.fed.us>,
"Mary M Farrell" <mfarrell@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Melissa Reichard" <mreichard@swca.com>,
<rlefevre@fs.fed.us>, <sldavis@fs.fed.us>, <sshafiqullah@fs.fed.us>,
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<temmett@fs.fed.us>, "Walter Keyes" <wkeyes@fs.fed.us>, "William
B Gillespie" <wgillespie@fs.fed.us>, <rlaford@fs.fed.us>, "Jonathan
Rigg" <jrigg@swca.com>, <daleortmanpe@live.com>

Subject Additional Mitigation Concept

Bev, 
  
Please see the email below from Dale.  My apologies for the late addition, but I think that it is important
for you and the team to consider the concept of building a slurry line from the mill site to the Sahuarita
area. This could mitigate some traffic impacts to SR 83 by removing concentrate trucks.  I will ask
Jonathan to incorporate this into the table unless otherwise directed. 
  
Tom 
  

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Mon 12/21/2009 11:11 AM
To: Tom Furgason
Subject: Concentrate Slurry Pipeline as Mitigation

Tom,

The ACD work jogged my memory and I looked back at the Mitigation text written
for the CNF in November.  It looks like we missed the potential for a slurry pipeline
over the Santa Ritas to a dewatering plant located on the west side.  This would
remove the concentrate trucks from SR83.  To me, it qualifies as mitigation because
it is applicable to all Alternatives and Transportation did not rank as a resource that
would drive an Alternative.

Dale

_______________________

Dale Ortman PE PLLC

Consulting Engineer

(520) 896-2404 - Arizona Office

(520) 449-7307 - Mobile

(435) 682-2777 - Utah Office



From: Dale Ortman PE
To: 'Walter Keyes'; 'Tom Furgason'
Cc: aelek@fs.fed.us; 'Beverley A Everson'; dkriegel@fs.fed.us; 'Deborah K Sebesta'; ecuriel@fs.fed.us;

gmckay@fs.fed.us; 'Jonathan Rigg'; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; 'Mary M
Farrell'; 'Melissa Reichard'; 'Melinda D Roth'; rlaford@fs.fed.us; rlefevre@fs.fed.us; sldavis@fs.fed.us;
sshafiqullah@fs.fed.us; temmett@fs.fed.us; 'William B Gillespie'

Subject: RE: Additional Mitigation Concept
Date: 12/22/2009 11:50 AM

Walt is correct, the potential mitigation is only for concentrate and involves a slurry pipeline
carrying concentrate from the mine to the west side of the Santa Ritas, a concentrate dewatering
plant (presumably on Rosemont property or other available federal/state administered land), and a
water return pipeline or tie-in to the proposed mine water supply pipeline to return the water
reclaimed from the concentrate slurry to the mine.  The sole purpose for this is to remove the
concentrate trucks from SR83; however they would still have to find their way from wherever the
dewatering plant is located to the Interstate.
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: Walter Keyes [mailto:wkeyes@fs.fed.us] 
Sent: Tuesday, December 22, 2009 10:59 AM
To: Tom Furgason
Cc: aelek@fs.fed.us; Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K
Sebesta; ecuriel@fs.fed.us; gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us;
rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; William B Gillespie;
daleortmanpe@live.com
Subject: Re: Additional Mitigation Concept
 

All, 

I assume Dale means a slurry pipeline (and likely water return pipeline)/process for concentrate ONLY.
 This would allow the entire pipeline and termini to be owned by Rosemont and would result in no
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waste needing disposal at the western termini.   

If that assumption is wrong then the viability of this option would depend on permission/purchase/legal
issues related to putting the tailings in a location to the West--likely on someone else's land/operation.
 Bev (I'm not trying to act like ex lax) but any movement in that department? 

Walt. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
    This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
.......................................................................... 

"Tom Furgason" <tfurgason@swca.com>

12/21/2009 09:07 PM

To "Beverley A Everson" <beverson@fs.fed.us>
cc <aelek@fs.fed.us>, "Deborah K Sebesta" <dsebesta@fs.fed.us>,

<dkriegel@fs.fed.us>, <ecuriel@fs.fed.us>, <gmckay@fs.fed.us>,
<kbrown03@fs.fed.us>, <kellett@fs.fed.us>, <ljones02@fs.fed.us>,
"Mary M Farrell" <mfarrell@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Melissa Reichard" <mreichard@swca.com>,
<rlefevre@fs.fed.us>, <sldavis@fs.fed.us>, <sshafiqullah@fs.fed.us>,
<temmett@fs.fed.us>, "Walter Keyes" <wkeyes@fs.fed.us>, "William
B Gillespie" <wgillespie@fs.fed.us>, <rlaford@fs.fed.us>, "Jonathan
Rigg" <jrigg@swca.com>, <daleortmanpe@live.com>

Subject Additional Mitigation Concept

 

Bev, 
  
Please see the email below from Dale.  My apologies for the late addition, but I think that it is important
for you and the team to consider the concept of building a slurry line from the mill site to the Sahuarita
area. This could mitigate some traffic impacts to SR 83 by removing concentrate trucks.  I will ask
Jonathan to incorporate this into the table unless otherwise directed. 
  
Tom 
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Mon 12/21/2009 11:11 AM
To: Tom Furgason
Subject: Concentrate Slurry Pipeline as Mitigation

Tom,

The ACD work jogged my memory and I looked back at the Mitigation text written for the
CNF in November.  It looks like we missed the potential for a slurry pipeline over the Santa
Ritas to a dewatering plant located on the west side.  This would remove the concentrate
trucks from SR83.  To me, it qualifies as mitigation because it is applicable to all Alternatives
and Transportation did not rank as a resource that would drive an Alternative.



Dale

 

_______________________

Dale Ortman PE PLLC

Consulting Engineer

(520) 896-2404 - Arizona Office

(520) 449-7307 - Mobile

(435) 682-2777 - Utah Office



From: Walter Keyes
To: Tom Furgason
Cc: aelek@fs.fed.us; Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K Sebesta;

ecuriel@fs.fed.us; gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; William B Gillespie; daleortmanpe@live.com

Subject: Re: Additional Mitigation Concept
Date: 12/22/2009 10:58 AM

All, 

I assume Dale means a slurry pipeline (and likely water return pipeline)/process for concentrate ONLY.
 This would allow the entire pipeline and termini to be owned by Rosemont and would result in no
waste needing disposal at the western termini.   

If that assumption is wrong then the viability of this option would depend on permission/purchase/legal
issues related to putting the tailings in a location to the West--likely on someone else's land/operation.
 Bev (I'm not trying to act like ex lax) but any movement in that department? 

Walt. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
    This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
.......................................................................... 

"Tom Furgason" <tfurgason@swca.com>

12/21/2009 09:07 PM

To "Beverley A Everson" <beverson@fs.fed.us>
cc <aelek@fs.fed.us>, "Deborah K Sebesta" <dsebesta@fs.fed.us>,

<dkriegel@fs.fed.us>, <ecuriel@fs.fed.us>, <gmckay@fs.fed.us>,
<kbrown03@fs.fed.us>, <kellett@fs.fed.us>, <ljones02@fs.fed.us>,
"Mary M Farrell" <mfarrell@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Melissa Reichard" <mreichard@swca.com>,
<rlefevre@fs.fed.us>, <sldavis@fs.fed.us>, <sshafiqullah@fs.fed.us>,
<temmett@fs.fed.us>, "Walter Keyes" <wkeyes@fs.fed.us>, "William
B Gillespie" <wgillespie@fs.fed.us>, <rlaford@fs.fed.us>, "Jonathan
Rigg" <jrigg@swca.com>, <daleortmanpe@live.com>

Subject Additional Mitigation Concept

Bev, 
  
Please see the email below from Dale.  My apologies for the late addition, but I think that it is important
for you and the team to consider the concept of building a slurry line from the mill site to the Sahuarita
area. This could mitigate some traffic impacts to SR 83 by removing concentrate trucks.  I will ask
Jonathan to incorporate this into the table unless otherwise directed. 
  
Tom 
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From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Mon 12/21/2009 11:11 AM
To: Tom Furgason
Subject: Concentrate Slurry Pipeline as Mitigation

Tom,

The ACD work jogged my memory and I looked back at the Mitigation text written
for the CNF in November.  It looks like we missed the potential for a slurry pipeline
over the Santa Ritas to a dewatering plant located on the west side.  This would
remove the concentrate trucks from SR83.  To me, it qualifies as mitigation because
it is applicable to all Alternatives and Transportation did not rank as a resource that
would drive an Alternative.

Dale

_______________________

Dale Ortman PE PLLC

Consulting Engineer

(520) 896-2404 - Arizona Office

(520) 449-7307 - Mobile

(435) 682-2777 - Utah Office



From: Arthur S Elek
To: Walter Keyes
Cc: Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K Sebesta; ecuriel@fs.fed.us;

gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell;
Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us; rlefevre@fs.fed.us; sldavis@fs.fed.us;
sshafiqullah@fs.fed.us; temmett@fs.fed.us; Tom Furgason; William B Gillespie

Subject: RE: Additional Mitigation Concept
Date: 01/05/2010 01:06 PM

This is getting better by the minute. Excellent thinking! 

ART ELEK
Fire Prevention Officer
Nogales Ranger District
303 Old Tucson Road
Nogales AZ. 85621
Office:  (520) 761-6010
Cell:      (520) 975-7814
Fax:      (520) 281-2396
e-mail    aelek@fs.fed.us 

Walter Keyes/R3/USDAFS

12/23/2009 11:16 AM

To "Tom Furgason" <tfurgason@swca.com>
cc aelek@fs.fed.us, "Beverley A Everson" <beverson@fs.fed.us>,

daleortmanpe@live.com, dkriegel@fs.fed.us, "Deborah K Sebesta"
<dsebesta@fs.fed.us>, ecuriel@fs.fed.us, gmckay@fs.fed.us,
"Jonathan Rigg" <jrigg@swca.com>, kbrown03@fs.fed.us,
kellett@fs.fed.us, ljones02@fs.fed.us, "Mary M Farrell"
<mfarrell@fs.fed.us>, "Melissa Reichard" <mreichard@swca.com>,
"Melinda D Roth" <mroth@fs.fed.us>, rlaford@fs.fed.us,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, "William B Gillespie" <wgillespie@fs.fed.us>

Subject RE: Additional Mitigation ConceptLink

...and of course if the slurry pipeline(s) could have their distal end along a rail line or spur (to be
constructed) then no trucking of concentrate would be required at all. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
   This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
.......................................................................... 

"Tom Furgason"
<tfurgason@swca.com>

12/23/2009 09:11 AM

To "Walter Keyes" <wkeyes@fs.fed.us>
cc <aelek@fs.fed.us>, "Beverley A Everson" <beverson@fs.fed.us>, <daleortmanpe@live.com>,

<dkriegel@fs.fed.us>, "Deborah K Sebesta" <dsebesta@fs.fed.us>, <ecuriel@fs.fed.us>,
<gmckay@fs.fed.us>, "Jonathan Rigg" <jrigg@swca.com>, <kbrown03@fs.fed.us>,
<kellett@fs.fed.us>, <ljones02@fs.fed.us>, "Mary M Farrell" <mfarrell@fs.fed.us>, "Melissa
Reichard" <mreichard@swca.com>, "Melinda D Roth" <mroth@fs.fed.us>,
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<rlaford@fs.fed.us>, <rlefevre@fs.fed.us>, <sldavis@fs.fed.us>, <sshafiqullah@fs.fed.us>,
<temmett@fs.fed.us>, "William B Gillespie" <wgillespie@fs.fed.us>, <daleortmanpe@live.com>

Subject RE: Additional Mitigation Concept

Walt, 
 
As I understand the proposal, your assumption is correct.  Only concentrate would be slurried and no
waste would be deposited on the west side. The slurry line and return line could be co-located with the
waterline for the majority of the distance.  Obviously, the co-location would be essential to minimize
impacts. 
 
Tom 

From: Walter Keyes [mailto:wkeyes@fs.fed.us]
Sent: Tue 12/22/2009 10:58 AM
To: Tom Furgason
Cc: aelek@fs.fed.us; Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K
Sebesta; ecuriel@fs.fed.us; gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us;
rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; William B Gillespie;
daleortmanpe@live.com
Subject: Re: Additional Mitigation Concept

All, 

I assume Dale means a slurry pipeline (and likely water return pipeline)/process for concentrate ONLY.
 This would allow the entire pipeline and termini to be owned by Rosemont and would result in no
waste needing disposal at the western termini.   

If that assumption is wrong then the viability of this option would depend on permission/purchase/legal
issues related to putting the tailings in a location to the West--likely on someone else's land/operation.
 Bev (I'm not trying to act like ex lax) but any movement in that department? 

Walt. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
  This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
.......................................................................... 
"Tom Furgason"
<tfurgason@swca.com>

12/21/2009 09:07 PM

To "Beverley A Everson" <beverson@fs.fed.us>
cc <aelek@fs.fed.us>, "Deborah K Sebesta" <dsebesta@fs.fed.us>, <dkriegel@fs.fed.us>,

<ecuriel@fs.fed.us>, <gmckay@fs.fed.us>, <kbrown03@fs.fed.us>, <kellett@fs.fed.us>,
<ljones02@fs.fed.us>, "Mary M Farrell" <mfarrell@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Melissa Reichard" <mreichard@swca.com>, <rlefevre@fs.fed.us>,
<sldavis@fs.fed.us>, <sshafiqullah@fs.fed.us>, <temmett@fs.fed.us>, "Walter Keyes"



<wkeyes@fs.fed.us>, "William B Gillespie" <wgillespie@fs.fed.us>, <rlaford@fs.fed.us>,
"Jonathan Rigg" <jrigg@swca.com>, <daleortmanpe@live.com>

Subject Additional Mitigation Concept

Bev, 

Please see the email below from Dale.  My apologies for the late addition, but I think that it is important
for you and the team to consider the concept of building a slurry line from the mill site to the Sahuarita
area. This could mitigate some traffic impacts to SR 83 by removing concentrate trucks.  I will ask
Jonathan to incorporate this into the table unless otherwise directed. 

Tom 

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Mon 12/21/2009 11:11 AM
To: Tom Furgason
Subject: Concentrate Slurry Pipeline as Mitigation

Tom,

The ACD work jogged my memory and I looked back at the Mitigation text written
for the CNF in November.  It looks like we missed the potential for a slurry pipeline
over the Santa Ritas to a dewatering plant located on the west side.  This would
remove the concentrate trucks from SR83.  To me, it qualifies as mitigation because
it is applicable to all Alternatives and Transportation did not rank as a resource that
would drive an Alternative.

Dale

_______________________

Dale Ortman PE PLLC

Consulting Engineer

(520) 896-2404 - Arizona Office

(520) 449-7307 - Mobile

(435) 682-2777 - Utah Office



From: Walter Keyes
To: Tom Furgason
Cc: aelek@fs.fed.us; Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K Sebesta;

ecuriel@fs.fed.us; gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; William B Gillespie

Subject: RE: Additional Mitigation Concept
Date: 12/23/2009 11:16 AM

...and of course if the slurry pipeline(s) could have their distal end along a rail line or spur (to be
constructed) then no trucking of concentrate would be required at all. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
    This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
.......................................................................... 

"Tom Furgason" <tfurgason@swca.com>

12/23/2009 09:11 AM

To "Walter Keyes" <wkeyes@fs.fed.us>
cc <aelek@fs.fed.us>, "Beverley A Everson" <beverson@fs.fed.us>,

<daleortmanpe@live.com>, <dkriegel@fs.fed.us>, "Deborah K
Sebesta" <dsebesta@fs.fed.us>, <ecuriel@fs.fed.us>,
<gmckay@fs.fed.us>, "Jonathan Rigg" <jrigg@swca.com>,
<kbrown03@fs.fed.us>, <kellett@fs.fed.us>, <ljones02@fs.fed.us>,
"Mary M Farrell" <mfarrell@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>, "Melinda D Roth" <mroth@fs.fed.us>,
<rlaford@fs.fed.us>, <rlefevre@fs.fed.us>, <sldavis@fs.fed.us>,
<sshafiqullah@fs.fed.us>, <temmett@fs.fed.us>, "William B Gillespie"
<wgillespie@fs.fed.us>, <daleortmanpe@live.com>

Subject RE: Additional Mitigation Concept

Walt, 
  
As I understand the proposal, your assumption is correct.  Only concentrate would be slurried and no
waste would be deposited on the west side. The slurry line and return line could be co-located with the
waterline for the majority of the distance.  Obviously, the co-location would be essential to minimize
impacts. 
  
Tom 

From: Walter Keyes [mailto:wkeyes@fs.fed.us]
Sent: Tue 12/22/2009 10:58 AM
To: Tom Furgason
Cc: aelek@fs.fed.us; Beverley A Everson; daleortmanpe@live.com; dkriegel@fs.fed.us; Deborah K
Sebesta; ecuriel@fs.fed.us; gmckay@fs.fed.us; Jonathan Rigg; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melissa Reichard; Melinda D Roth; rlaford@fs.fed.us;
rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; William B Gillespie;
daleortmanpe@live.com
Subject: Re: Additional Mitigation Concept
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All, 

I assume Dale means a slurry pipeline (and likely water return pipeline)/process for concentrate ONLY.
 This would allow the entire pipeline and termini to be owned by Rosemont and would result in no
waste needing disposal at the western termini.   

If that assumption is wrong then the viability of this option would depend on permission/purchase/legal
issues related to putting the tailings in a location to the West--likely on someone else's land/operation.
 Bev (I'm not trying to act like ex lax) but any movement in that department? 

Walt. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
   This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
.......................................................................... 

"Tom Furgason"
<tfurgason@swca.com>

12/21/2009 09:07 PM

To "Beverley A Everson" <beverson@fs.fed.us>
cc <aelek@fs.fed.us>, "Deborah K Sebesta" <dsebesta@fs.fed.us>, <dkriegel@fs.fed.us>,

<ecuriel@fs.fed.us>, <gmckay@fs.fed.us>, <kbrown03@fs.fed.us>, <kellett@fs.fed.us>,
<ljones02@fs.fed.us>, "Mary M Farrell" <mfarrell@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Melissa Reichard" <mreichard@swca.com>, <rlefevre@fs.fed.us>,
<sldavis@fs.fed.us>, <sshafiqullah@fs.fed.us>, <temmett@fs.fed.us>, "Walter Keyes"
<wkeyes@fs.fed.us>, "William B Gillespie" <wgillespie@fs.fed.us>, <rlaford@fs.fed.us>,
"Jonathan Rigg" <jrigg@swca.com>, <daleortmanpe@live.com>

Subject Additional Mitigation Concept

Bev, 
 
Please see the email below from Dale.  My apologies for the late addition, but I think that it is important
for you and the team to consider the concept of building a slurry line from the mill site to the Sahuarita
area. This could mitigate some traffic impacts to SR 83 by removing concentrate trucks.  I will ask
Jonathan to incorporate this into the table unless otherwise directed. 
 
Tom 
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com]
Sent: Mon 12/21/2009 11:11 AM
To: Tom Furgason
Subject: Concentrate Slurry Pipeline as Mitigation

Tom,



The ACD work jogged my memory and I looked back at the Mitigation text written
for the CNF in November.  It looks like we missed the potential for a slurry pipeline
over the Santa Ritas to a dewatering plant located on the west side.  This would
remove the concentrate trucks from SR83.  To me, it qualifies as mitigation because
it is applicable to all Alternatives and Transportation did not rank as a resource that
would drive an Alternative.

Dale

_______________________

Dale Ortman PE PLLC

Consulting Engineer

(520) 896-2404 - Arizona Office

(520) 449-7307 - Mobile

(435) 682-2777 - Utah Office



From: Melinda D Roth
To: Jonathan Rigg
Cc: Beverley A Everson; Dale Ortman PE; CHRISTOPHER GARRETT; Roger D Congdon; Reta Laford; Salek

Shafiqullah; Tom Furgason; Terry Chute
Subject: RE: Agenda - Rosemont Water Resources Meeting 8/20/10
Date: 08/19/2010 03:44 PM

I typically get to the office about 7:45 (depends on bus schedule) and I will plan to meet the group at
that time and usher you into the building. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Jonathan Rigg" <jrigg@swca.com>

08/18/2010 09:22 PM

To "Terry Chute" <tjchute@msn.com>
cc "Tom Furgason" <tfurgason@swca.com>, "Melinda D Roth"

<mroth@fs.fed.us>, "Salek Shafiqullah" <sshafiqullah@fs.fed.us>,
"CHRISTOPHER GARRETT" <lcgarrett77@msn.com>, "Roger D
Congdon" <rcongdon@fs.fed.us>, "Reta Laford" <rlaford@fs.fed.us>,
"Beverley A Everson" <beverson@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>

Subject RE: Agenda - Rosemont Water Resources Meeting 8/20/10

I'm good for 7:45 and I'm sure chris can be there too.  See you there, thanks.

Jonathan

Sent from my Samsung Moment™ only on the Now Network™
----- Original Message -----
From:"Terry Chute" <tjchute@msn.com>
To:"Reta Laford" <rlaford@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Beverley A Everson"
<beverson@fs.fed.us>, "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D Congdon"
<rcongdon@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com>, "CHRISTOPHER GARRETT"
<lcgarrett77@msn.com>, "Jonathan Rigg" <jrigg@swca.com>
Cc:"Tom Furgason" <tfurgason@swca.com>, "Terry Chute" <tjchute@msn.com>
Sent:8/18/2010 4:48 PM
Subject:Agenda - Rosemont Water Resources Meeting 8/20/10

Here is the current agenda for the Rosemont Water Resources meeting at the Coronado NF this
Friday, 8/20 at 0800.  The agenda has not changed since I sent out the draft this morning; however
some of the participants have.

Salek is not able to participate; DeAnn will not attend, but Christopher will take her place. Bev
does not get back from leave until Thursday, so I am uncertain of her schedule for Friday.  

Since we need to get going promptly at 0800, I suggest that those of us that are not active Forest
Service and are attending in person (Dale, Christopher, Jonathan, me) meet in front of the Federal
Building at 0745 so we can get someone from the Forest Service to let us in.  Otherwise it will be
8:15 or so before we are able to get through security and upstairs.  Please let me know if that
WILL NOT work for you.

Please let me know if you have questions or comments on the agenda or associated topics.  Thanks.

Terry Chute 
Planning Consultant
tjchute@msn.com
406-250-2008
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From: Jonathan Rigg
To: Terry Chute
Cc: Tom Furgason; Melinda D Roth; Salek Shafiqullah; CHRISTOPHER GARRETT; Roger D Congdon; Reta Laford;

Beverley A Everson; Dale Ortman PE
Subject: RE: Agenda - Rosemont Water Resources Meeting 8/20/10
Date: 08/18/2010 09:22 PM

I'm good for 7:45 and I'm sure chris can be there too.  See you there, thanks.

Jonathan

Sent from my Samsung Moment™ only on the Now Network™
----- Original Message -----
From:"Terry Chute" <tjchute@msn.com>
To:"Reta Laford" <rlaford@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Beverley A Everson" 
<beverson@fs.fed.us>, "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D Congdon" 
<rcongdon@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com>, "CHRISTOPHER GARRETT" 
<lcgarrett77@msn.com>, "Jonathan Rigg" <jrigg@swca.com>
Cc:"Tom Furgason" <tfurgason@swca.com>, "Terry Chute" <tjchute@msn.com>
Sent:8/18/2010 4:48 PM
Subject:Agenda - Rosemont Water Resources Meeting 8/20/10

Here is the current agenda for the Rosemont Water Resources meeting at the Coronado NF this 
Friday, 8/20 at 0800.  The agenda has not changed since I sent out the draft this morning; however 
some of the participants have.

Salek is not able to participate; DeAnn will not attend, but Christopher will take her place. Bev 
does not get back from leave until Thursday, so I am uncertain of her schedule for Friday.  

Since we need to get going promptly at 0800, I suggest that those of us that are not active Forest 
Service and are attending in person (Dale, Christopher, Jonathan, me) meet in front of the Federal 
Building at 0745 so we can get someone from the Forest Service to let us in.  Otherwise it will be 
8:15 or so before we are able to get through security and upstairs.  Please let me know if that 
WILL NOT work for you.

Please let me know if you have questions or comments on the agenda or associated topics.  Thanks.

Terry Chute 
Planning Consultant
tjchute@msn.com
406-250-2008
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From: Deborah K Sebesta
To: Larry Jones
Cc: Beverley A Everson; gsoroka@swca.com; Richard A Gerhart; Robert Lefevre; Salek Shafiqullah;

tfurgason@swca.com
Subject: Re: Alternative Ranking Rationale
Date: 07/13/2009 08:48 AM
Attachments: Brief Rationale for Ranking Rosemont Copper Mine Alternatives.doc

Larry,
I agree with your ranking. It is the essentially the same thing I said.

Debbie Sebesta, District Biologist
Coronado National Forest
Nogales Ranger District
303 Old Tucson Road
Nogales, AZ  85624
Voice:  520-761-6009
Cell:  520-260-7702
Fax:  520-281-2396
E-mail:  dsebesta@fs.fed.us

▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS 

07/13/2009 08:25 AM

To Beverley A Everson/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES

cc tfurgason@swca.com, Richard A
Gerhart/R3/USDAFS@FSNOTES, gsoroka@swca.com,
Robert Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

Subject Alternative Ranking Rationale

Bev and Debbie (et al.)--

As requested at the last IDT meeting for the Rosemont Copper Project,
I am attaching a document that includes the rationale for my ranking
alternatives as I did during our last exercise.  I think this was what you
were after, yes?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
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Brief Rationale for Ranking Rosemont Copper Mine Alternatives

Input by Larry Jones, 13 July 2009.

Scale 1-5, with 1 having the most negative effects and 5 without negative effects.

No Action Alternative: This alternative would not change the landscape, so it receives a 5 out of 5, as it would cause no adverse effects on wildlife, fish, or rare plants.  This is the only alternative that would not seem to have a likely to adversely affect determination on at least some federally listed species, nor would it affect Management Indicator Species, Migratory Birds, or Sensitive Species.

Proposed Action (as in Mining Plan of Operations):  This alternative receives a 1 out of 5, as it irreversibly alters two major canyons, Mc Cleary and Barrel Canyon.


Alternative 1.  This alternative receives a 1 out of 5, as it irreversibly alters both Scholefield and Mc Cleary Canyons.


Alternative 6.  This alternative receives a 3 out of 5, as it consolidates all waste materials into the single site, Barrel Canyon, so the effects are consolidated.  I considered this might instead rank a 2 out of 5, but wanted to show more spread between the alternatives.

Alternative 3.  This alternative receives a 1 out of 5, as it affects Sycamore, Mc Cleary, and upper Barrel Canyon.


Rosemont Alternative: I rank this the same as the Proposed Action, as it has the same footprint and the same canyons are filled with waste rock and tailings.


Summary:  In my opinion, the most important element to consider is how much of the canyon landforms will be filled in with waste rock and tailings, as this irreversibly alters the landscape and renders it a much simpler habitat.  I have seen Barrel and Mc Cleary Canyons, and seen Sycamore Canyon from an overlook, but haven’t seen Scholefield or Sycamore from the ground.  Based on what I have seen and the aerial photographs, Mc Cleary Canyon seems to be very diverse, having riparian vegetation, rocky features (including talus), and some wide areas with an upland interface (as is Barrel), so it seems likely this type of a topographic setting would have a higher biological diversity and support species that would not be found in Barrel Canyon, such as Green Ratsnakes (an example of a Forest Service Sensitive Species) and arid land mollusks.  Barrel Canyon, by comparison, seems a much simpler environment.  It has good riparian vegetation, but lacks the three dimensional structure of Mc Cleary, so if it were replaced by an artificial hill (waste rock and tailings), fewer species would be negatively impacted, and some of the same generalist species would be able to adapt (generally common species that are not of such conservation concern).  I cannot say how Scholefield and Sycamore rate compared to Mc Cleary, but the aerial photographs suggest they have more structural complexity than Barrel, which has already been altered by the road in its bottom.


Also, putting all materials into a single drainage consolidates activities and does not irreversibly alter the landscape on one or two additional drainages.



Brief Rationale for Ranking Rosemont Copper Mine Alternatives

Input by Larry Jones, 13 July 2009.

Scale 1-5, with 1 having the most negative effects and 5 without negative effects.

No Action Alternative: This alternative would not change the landscape, so it receives a 5 out of 5, as it would cause no adverse effects on wildlife, fish, or rare plants.  This is the only alternative that would not seem to have a likely to adversely affect determination on at least some federally listed species, nor would it affect Management Indicator Species, Migratory Birds, or Sensitive Species.

Proposed Action (as in Mining Plan of Operations):  This alternative receives a 1 out of 5, as it irreversibly alters two major canyons, Mc Cleary and Barrel Canyon.


Alternative 1.  This alternative receives a 1 out of 5, as it irreversibly alters both Scholefield and Mc Cleary Canyons.


Alternative 6.  This alternative receives a 3 out of 5, as it consolidates all waste materials into the single site, Barrel Canyon, so the effects are consolidated.  I considered this might instead rank a 2 out of 5, but wanted to show more spread between the alternatives.

Alternative 3.  This alternative receives a 1 out of 5, as it affects Sycamore, Mc Cleary, and upper Barrel Canyon.


Rosemont Alternative: I rank this the same as the Proposed Action, as it has the same footprint and the same canyons are filled with waste rock and tailings.


Summary:  In my opinion, the most important element to consider is how much of the canyon landforms will be filled in with waste rock and tailings, as this irreversibly alters the landscape and renders it a much simpler habitat.  I have seen Barrel and Mc Cleary Canyons, and seen Sycamore Canyon from an overlook, but haven’t seen Scholefield or Sycamore from the ground.  Based on what I have seen and the aerial photographs, Mc Cleary Canyon seems to be very diverse, having riparian vegetation, rocky features (including talus), and some wide areas with an upland interface (as is Barrel), so it seems likely this type of a topographic setting would have a higher biological diversity and support species that would not be found in Barrel Canyon, such as Green Ratsnakes (an example of a Forest Service Sensitive Species) and arid land mollusks.  Barrel Canyon, by comparison, seems a much simpler environment.  It has good riparian vegetation, but lacks the three dimensional structure of Mc Cleary, so if it were replaced by an artificial hill (waste rock and tailings), fewer species would be negatively impacted, and some of the same generalist species would be able to adapt (generally common species that are not of such conservation concern).  I cannot say how Scholefield and Sycamore rate compared to Mc Cleary, but the aerial photographs suggest they have more structural complexity than Barrel, which has already been altered by the road in its bottom.


Also, putting all materials into a single drainage consolidates activities and does not irreversibly alter the landscape on one or two additional drainages.




ljones02@fs.fed.us



From: Deborah K Sebesta
To: Larry Jones
Cc: Beverley A Everson; gsoroka@swca.com; Richard A Gerhart; Robert Lefevre; Salek Shafiqullah;

tfurgason@swca.com
Subject: Re: Alternative Ranking Rationale
Date: 07/13/2009 08:48 AM
Attachments: Brief Rationale for Ranking Rosemont Copper Mine Alternatives.doc

Larry,
I agree with your ranking. It is the essentially the same thing I said.

Debbie Sebesta, District Biologist
Coronado National Forest
Nogales Ranger District
303 Old Tucson Road
Nogales, AZ  85624
Voice:  520-761-6009
Cell:  520-260-7702
Fax:  520-281-2396
E-mail:  dsebesta@fs.fed.us

▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS 

07/13/2009 08:25 AM

To Beverley A Everson/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES

cc tfurgason@swca.com, Richard A
Gerhart/R3/USDAFS@FSNOTES, gsoroka@swca.com,
Robert Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

Subject Alternative Ranking Rationale

Bev and Debbie (et al.)--

As requested at the last IDT meeting for the Rosemont Copper Project,
I am attaching a document that includes the rationale for my ranking
alternatives as I did during our last exercise.  I think this was what you
were after, yes?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
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Brief Rationale for Ranking Rosemont Copper Mine Alternatives

Input by Larry Jones, 13 July 2009.

Scale 1-5, with 1 having the most negative effects and 5 without negative effects.

No Action Alternative: This alternative would not change the landscape, so it receives a 5 out of 5, as it would cause no adverse effects on wildlife, fish, or rare plants.  This is the only alternative that would not seem to have a likely to adversely affect determination on at least some federally listed species, nor would it affect Management Indicator Species, Migratory Birds, or Sensitive Species.

Proposed Action (as in Mining Plan of Operations):  This alternative receives a 1 out of 5, as it irreversibly alters two major canyons, Mc Cleary and Barrel Canyon.


Alternative 1.  This alternative receives a 1 out of 5, as it irreversibly alters both Scholefield and Mc Cleary Canyons.


Alternative 6.  This alternative receives a 3 out of 5, as it consolidates all waste materials into the single site, Barrel Canyon, so the effects are consolidated.  I considered this might instead rank a 2 out of 5, but wanted to show more spread between the alternatives.

Alternative 3.  This alternative receives a 1 out of 5, as it affects Sycamore, Mc Cleary, and upper Barrel Canyon.


Rosemont Alternative: I rank this the same as the Proposed Action, as it has the same footprint and the same canyons are filled with waste rock and tailings.


Summary:  In my opinion, the most important element to consider is how much of the canyon landforms will be filled in with waste rock and tailings, as this irreversibly alters the landscape and renders it a much simpler habitat.  I have seen Barrel and Mc Cleary Canyons, and seen Sycamore Canyon from an overlook, but haven’t seen Scholefield or Sycamore from the ground.  Based on what I have seen and the aerial photographs, Mc Cleary Canyon seems to be very diverse, having riparian vegetation, rocky features (including talus), and some wide areas with an upland interface (as is Barrel), so it seems likely this type of a topographic setting would have a higher biological diversity and support species that would not be found in Barrel Canyon, such as Green Ratsnakes (an example of a Forest Service Sensitive Species) and arid land mollusks.  Barrel Canyon, by comparison, seems a much simpler environment.  It has good riparian vegetation, but lacks the three dimensional structure of Mc Cleary, so if it were replaced by an artificial hill (waste rock and tailings), fewer species would be negatively impacted, and some of the same generalist species would be able to adapt (generally common species that are not of such conservation concern).  I cannot say how Scholefield and Sycamore rate compared to Mc Cleary, but the aerial photographs suggest they have more structural complexity than Barrel, which has already been altered by the road in its bottom.


Also, putting all materials into a single drainage consolidates activities and does not irreversibly alter the landscape on one or two additional drainages.



Brief Rationale for Ranking Rosemont Copper Mine Alternatives

Input by Larry Jones, 13 July 2009.

Scale 1-5, with 1 having the most negative effects and 5 without negative effects.

No Action Alternative: This alternative would not change the landscape, so it receives a 5 out of 5, as it would cause no adverse effects on wildlife, fish, or rare plants.  This is the only alternative that would not seem to have a likely to adversely affect determination on at least some federally listed species, nor would it affect Management Indicator Species, Migratory Birds, or Sensitive Species.

Proposed Action (as in Mining Plan of Operations):  This alternative receives a 1 out of 5, as it irreversibly alters two major canyons, Mc Cleary and Barrel Canyon.


Alternative 1.  This alternative receives a 1 out of 5, as it irreversibly alters both Scholefield and Mc Cleary Canyons.


Alternative 6.  This alternative receives a 3 out of 5, as it consolidates all waste materials into the single site, Barrel Canyon, so the effects are consolidated.  I considered this might instead rank a 2 out of 5, but wanted to show more spread between the alternatives.

Alternative 3.  This alternative receives a 1 out of 5, as it affects Sycamore, Mc Cleary, and upper Barrel Canyon.


Rosemont Alternative: I rank this the same as the Proposed Action, as it has the same footprint and the same canyons are filled with waste rock and tailings.


Summary:  In my opinion, the most important element to consider is how much of the canyon landforms will be filled in with waste rock and tailings, as this irreversibly alters the landscape and renders it a much simpler habitat.  I have seen Barrel and Mc Cleary Canyons, and seen Sycamore Canyon from an overlook, but haven’t seen Scholefield or Sycamore from the ground.  Based on what I have seen and the aerial photographs, Mc Cleary Canyon seems to be very diverse, having riparian vegetation, rocky features (including talus), and some wide areas with an upland interface (as is Barrel), so it seems likely this type of a topographic setting would have a higher biological diversity and support species that would not be found in Barrel Canyon, such as Green Ratsnakes (an example of a Forest Service Sensitive Species) and arid land mollusks.  Barrel Canyon, by comparison, seems a much simpler environment.  It has good riparian vegetation, but lacks the three dimensional structure of Mc Cleary, so if it were replaced by an artificial hill (waste rock and tailings), fewer species would be negatively impacted, and some of the same generalist species would be able to adapt (generally common species that are not of such conservation concern).  I cannot say how Scholefield and Sycamore rate compared to Mc Cleary, but the aerial photographs suggest they have more structural complexity than Barrel, which has already been altered by the road in its bottom.


Also, putting all materials into a single drainage consolidates activities and does not irreversibly alter the landscape on one or two additional drainages.




ljones02@fs.fed.us



From: Salek Shafiqullah
To: Beverley A Everson
Subject: Re: availability for Rosemont public meeting in Vail
Date: 03/14/2008 10:07 AM

Its all open for me.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

03/13/2008 01:50 PM

To Faye Fentiman/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, Jeanine
Derby/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, tfurgason@swca.com

cc

Subject availability for Rosemont public meeting in Vail

Hi Everyone,

It looks like we are going to arrange a public meeting in Vail for the
Rosemont project.

Please let me know of your availability on April 5th (this is a Saturday
and the preferred date for the meeting) or on March 25th, 26th or 27th
(evenings).

Keith, please let me know the availability of your law enforcement folks
and interpreters.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
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From: mbidwell@swca.com
Reply To: mbidwell@swca.com
To: Dale Ortman PE; 'Debby Kriegel'; 'Salek Shafiqullah'; 'Kathy Arnold'; fsamorano@rosemontcopper.com; 'Krizek,

David'; 'Melissa Reichard'
Cc: 'Tom Furgason'; 'Jonathan Rigg'; 'Beverley A Everson'
Subject: Re: Barrel-Only Landform - Proposed Meeting/Conference Call
Date: 06/30/2010 10:09 AM

Melissa, 

I think that web access would be essential for this meeting- could you make
arrangements? 

Thank you!
Marcie

Sent from my BlackBerry Smartphone provided by Alltel

From: "Dale Ortman PE" <daleortmanpe@live.com>
Date: Wed, 30 Jun 2010 08:28:27 -0700
To: 'Debby Kriegel'<dkriegel@fs.fed.us>; 'Salek
Shafiqullah'<sshafiqullah@fs.fed.us>; 'Kathy
Arnold'<karnold@rosemontcopper.com>; <fsamorano@rosemontcopper.com>;
'Krizek, David'<David.Krizek@tetratech.com>; 'Marcie
Bidwell'<mbidwell@swca.com>; 'Melissa Reichard'<mreichard@swca.com>
Cc: 'Tom Furgason'<tfurgason@swca.com>; 'Jonathan Rigg'<jrigg@swca.com>;
'Beverley A Everson'<beverson@fs.fed.us>
Subject: Barrel-Only Landform - Proposed Meeting/Conference Call

All,
 
The CNF has expressed that they would like to meet to review the updated landform.  I propose we
hold a meeting/conference call today, but both Debby and Salek have a commitment for this
morning; therefore I would like to schedule the update for 1:30 PM (Arizona Time) this afternoon. 
The location will be the SWCA office, but those who are unable to physically attend may join via
conference call.
 
Melissa/Jonathan, please issue invitations with the conference call number to all team members.
 
Kathy/Fermin, please email a PDF of the latest landform or let everyone know that the one
attached to my emails is the working version.
 
I realize this is short notice, but this work is very likely leading to major change in the Barrel-Only
Alternative and it is imperative that it be completed as soon as reasonably possible.
 
Please confirm your availability ASAP.
 
Regards,
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Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 

mailto:daleortmanpe@live.com


From: Beverley A Everson
To: Dale Ortman PE
Cc: 'Krizek, David'; 'Debby Kriegel'; fsamorano@rosemontcopper.com; 'Jonathan Rigg'; 'Kathy Arnold'; 'Marcie

Bidwell'; 'Melissa Reichard'; 'Salek Shafiqullah'; 'Tom Furgason'
Subject: Re: Barrel-Only Landform Meeting Rescheduled
Date: 06/30/2010 03:05 PM

My understanding in talking to Debby and Salek is that the would like to have an interim meeting to
discuss what's been developed so far.  This does not have to include Fermin.  I would appreciate it if
you would go ahead with a briefing with them. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Dale Ortman PE"
<daleortmanpe@live.com>

06/30/2010 10:31 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>, "'Kathy Arnold'"
<karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek, David'"
<David.Krizek@tetratech.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "'Marcie Bidwell'" <mbidwell@swca.com>

cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Jonathan Rigg'"  <jrigg@swca.com>

Subject Barrel-Only Landform Meeting Rescheduled

All, 
  
According to Fermin, Rosemont will have finished a more complete evaluation and design of the landform
concept developed by the team later next week.  This afternoon he will be able to confirm a day next week on
which he will be able to present this work to the team.  Therefore, I am canceling today’s tentative meeting and
will reschedule for the day next week Fermin says the work will be available.  I’ll get back to all of you later this

afternoon or first thing tomorrow morning with the reschedule information. 
  
Thanks for your patience with this. 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
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(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Debby Kriegel
To: Dale Ortman PE; Salek Shafiqullah
Subject: Re: Barrel-Only Landform Meeting Rescheduled
Date: 07/06/2010 07:23 AM

Dale:  My travel plans this week have fallen through, so I am available to meet with
Rosemont as soon as they're ready. 

Salek:  What is your availability this week?

▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

06/30/2010 10:31 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek
Shafiqullah'" <sshafiqullah@fs.fed.us>, "'Kathy
Arnold'" <karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek,
David'" <David.Krizek@tetratech.com>, "'Melissa
Reichard'" <mreichard@swca.com>, "'Marcie
Bidwell'" <mbidwell@swca.com>

cc "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Tom Furgason'" <tfurgason@swca.com>,
"'Jonathan Rigg'" <jrigg@swca.com>

Subject Barrel-Only Landform Meeting Rescheduled

All,

 
According to Fermin, Rosemont will have finished a more complete evaluation and
design of the landform concept developed by the team later next week.  This
afternoon he will be able to confirm a day next week on which he will be able to
present this work to the team.  Therefore, I am canceling today’s tentative meeting
and will reschedule for the day next week Fermin says the work will be available. 
I’ll get back to all of you later this afternoon or first thing tomorrow morning with
the reschedule information.

 
Thanks for your patience with this.

 
Dale
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
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(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

mailto:daleortmanpe@live.com


From: Debby Kriegel
To: Dale Ortman PE; Salek Shafiqullah
Subject: Re: Barrel-Only Landform Meeting Rescheduled
Date: 06/30/2010 11:16 AM

Dale,

I am out of state (and unavailable) from July 7 through the 13th.

It's frustrating that Rosemont is taking so long to get this done.  This is an
important step, but it's only an interim step and does not need to be perfect.

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

06/30/2010 10:31 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek
Shafiqullah'" <sshafiqullah@fs.fed.us>, "'Kathy
Arnold'" <karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek,
David'" <David.Krizek@tetratech.com>, "'Melissa
Reichard'" <mreichard@swca.com>, "'Marcie
Bidwell'" <mbidwell@swca.com>

cc "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Tom Furgason'" <tfurgason@swca.com>,
"'Jonathan Rigg'" <jrigg@swca.com>

Subject Barrel-Only Landform Meeting Rescheduled

All,

 
According to Fermin, Rosemont will have finished a more complete evaluation and
design of the landform concept developed by the team later next week.  This
afternoon he will be able to confirm a day next week on which he will be able to
present this work to the team.  Therefore, I am canceling today’s tentative meeting
and will reschedule for the day next week Fermin says the work will be available. 
I’ll get back to all of you later this afternoon or first thing tomorrow morning with
the reschedule information.

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
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Thanks for your patience with this.

 
Dale
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

mailto:daleortmanpe@live.com


From: Salek Shafiqullah
To: Dale Ortman PE
Cc: 'Debby Kriegel'
Subject: RE: Barrel-Only Landform Meeting Rescheduled
Date: 07/06/2010 09:35 AM

Friday works for me.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

07/06/2010 08:52 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek
Shafiqullah'" <sshafiqullah@fs.fed.us>

cc

Subject RE: Barrel-Only Landform Meeting Rescheduled

Does Friday work for you?  Let me know and I’ll get with Rosemont and work to set
up a presentation.

 
Dale

 
From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Tuesday, July 06, 2010 7:23 AM
To: Dale Ortman PE; Salek Shafiqullah
Subject: Re: Barrel-Only Landform Meeting Rescheduled

 

Dale:  My travel plans this week have fallen through, so I am available
to meet with Rosemont as soon as they're ready. 

Salek:  What is your availability this week? 

"Dale Ortman PE"
<daleortmanpe@live.com> 

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek Shafiqullah'"

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
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06/30/2010 10:31 AM 
<sshafiqullah@fs.fed.us>, "'Kathy Arnold'" <karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek, David'"
<David.Krizek@tetratech.com>, "'Melissa Reichard'" <mreichard@swca.com>,
"'Marcie Bidwell'" <mbidwell@swca.com> 

cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Jonathan Rigg'" <jrigg@swca.com> 

Subject Barrel-Only Landform Meeting Rescheduled

 

All, 
  
According to Fermin, Rosemont will have finished a more complete evaluation and design
of the landform concept developed by the team later next week.  This afternoon he will be
able to confirm a day next week on which he will be able to present this work to the team. 
Therefore, I am canceling today’s tentative meeting and will reschedule for the day next
week Fermin says the work will be available.  I’ll get back to all of you later this afternoon
or first thing tomorrow morning with the reschedule information. 
  
Thanks for your patience with this. 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Ken Kertell
To: Larry Jones; Deborah K Sebesta
Cc: Beverley A Everson; Melinda D Roth; Melissa Reichard; Richard A Gerhart; Tom Furgason
Subject: RE: Biological Assessment
Date: 07/10/2009 08:28 AM

I wanted to let you all know that next week SWCA will be downloading to the WebEx site the revised
draft BA. This version includes several additional species that are known to occur or have a reasonable
potential of occurring in the action area, which includes Davidson Canyon, and lower Cienega Creek
from the Davidson Canyon confluence to the Pantano Bridge.
 
Ken Kertell
Senior Scientist/Project Manager
SWCA Environmental Consultants
343 W. Franklin Street
Tucson, AZ 85701
(520) 325-9194 phone
(520) 325-2033 fax
 
 

From: Tom Furgason 
Sent: Thursday, July 09, 2009 9:08 AM
To: Larry Jones; Geoff Soroka; Deborah K Sebesta
Cc: 'Beverley A Everson'; Melinda D Roth; Melissa Reichard; Richard A Gerhart; Ken Kertell
Subject: RE: neotrop report

Larry,
 
I placed the MBTA report and the BA on WebEx last night.  Please note that Debbie sent an email to
us several months ago letting us know that the report was acceptable. Open the folder titled
“Resources”, then “Biological”.  I’ll have Melissa copy the Westland reports to WebEx as well.
 
Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax
 
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, July 08, 2009 8:26 AM
To: Geoff Soroka; Tom Furgason; Deborah K Sebesta
Subject: neotrop report
 

can somebody resend me an electronic copy of the migratory bird report done for rosemont...i can't
seem to put my hands on it.  thanks! 

Larry Jones
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Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Terry Chute
To: Beverley A Everson
Cc: Salek Shafiqullah; Tom Furgason
Subject: Re: Bounds of Analysis Question Regarding Utility CorridorsRosemont IDT please read, and respond
Date: 08/05/2010 03:09 PM

Thanks, Bev - sorry to bother you on a day off.  I just assumed you were upstairs.
 
Since there will be ground disturbance I assume we will need to address this in water
resources and wildlife analysis as well.  Not sure what the specialists may need in terms
of maps and descriptionsof actions proposed to be able to get it into their analysis.  We
can talk more tomorrow and see if we can follow up next week.  Thanks again....Terry

From: Beverley A Everson
Sent: Thursday, August 05, 2010 4:04 PM
To: Terry Chute
Cc: Salek Shafiqullah ; Tom Furgason
Subject: Re: Bounds of Analysis Question Regarding Utility CorridorsRosemont IDT please read, and
respond

The MPO proposes a utility corridor over Lopez Pass on the N, NW side of the project area,
following the west access road.  As proposed, the corridor goes through BLM lands just west of the
ridgeline.  Debby K. is aware of the alignment (we recently clarified it with the company), and her
resource has the greatest impact from the alignment.  But, there may also be heritage resources
that are impacted (historical), so, I'm sharing this response with Bill and Mary as well.  And, I might
as well share it with the rest of the team to be on the safe side...anyone have any concerns? 

We are viewing the corridor as a connected action, since untilities are necessary for the operation. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Terry Chute" <tjchute@msn.com>

08/05/2010 11:30 AM

To "Beverley A Everson" <beverson@fs.fed.us>, "Tom Furgason"
<tfurgason@swca.com>

cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>
Subject Bounds of Analysis Question Regarding Utility Corridors

Salek brought up a good point this morning - I'm sure it is not the first time this has
been raised, and it may be a loose end that we need to resolve. 
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Have we identified the location of the utility corridor(s) and provided them to the ID
Team members, so they can address environmental effects from the ground disturbing
effects of the construction activities?  How are we planning on dealing with this in the
Effects Analysis?  It is my understanding that some or all of these corridors cross BLM
lands, and the FS and the lead agency needs to address the environmental effects on
BLM lands as well.  Also - I am not clear on whether the utility construction (electric line,
water line) is being considered a connected action or a part of the proposal.   
  
Your thoughts and updates would be helpful.. Thanks....Terry 



From: Larry Jones
To: Beverley A Everson
Cc: Salek Shafiqullah; Tom Furgason; Terry Chute; gsoroka@swca.com
Subject: Re: Bounds of Analysis Question Regarding Utility CorridorsRosemont IDT please read, and respond
Date: 08/09/2010 09:15 AM

for Endangered Species Act, it will be addressed in the BA for federal, state, and private lands (ESA is
not confined to federal lands, and we are doing the BA for all lands).  pima pineapple cactus,
especially, will be affected by the utlities corridor...best case scenario would be that we know which of
the alternatives will be preferred; otherwise we'll just consider all alternatives as generic, which may
not be too bad, as all proposed corridors go through cactus country, so we can still make an effects
determination. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Beverley A Everson/R3/USDAFS

08/05/2010 03:04 PM

To "Terry Chute" <tjchute@msn.com>
cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Tom Furgason"

<tfurgason@swca.com>
Subject Re: Bounds of Analysis Question Regarding Utility

CorridorsRosemont IDT please read, and respond Link

The MPO proposes a utility corridor over Lopez Pass on the N, NW side of the project area, following
the west access road.  As proposed, the corridor goes through BLM lands just west of the ridgeline.
 Debby K. is aware of the alignment (we recently clarified it with the company), and her resource has
the greatest impact from the alignment.  But, there may also be heritage resources that are impacted
(historical), so, I'm sharing this response with Bill and Mary as well.  And, I might as well share it with
the rest of the team to be on the safe side...anyone have any concerns? 

We are viewing the corridor as a connected action, since untilities are necessary for the operation. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Terry Chute"
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<tjchute@msn.com>

08/05/2010 11:30 AM

To "Beverley A Everson" <beverson@fs.fed.us>, "Tom Furgason"
<tfurgason@swca.com>

cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>
Subject Bounds of Analysis Question Regarding Utility Corridors

Salek brought up a good point this morning - I'm sure it is not the first time this has been
raised, and it may be a loose end that we need to resolve. 
 
Have we identified the location of the utility corridor(s) and provided them to the ID Team
members, so they can address environmental effects from the ground disturbing effects of
the construction activities?  How are we planning on dealing with this in the Effects
Analysis?  It is my understanding that some or all of these corridors cross BLM lands, and
the FS and the lead agency needs to address the environmental effects on BLM lands as
well.  Also - I am not clear on whether the utility construction (electric line, water line) is
being considered a connected action or a part of the proposal.   
 
Your thoughts and updates would be helpful.. Thanks....Terry 



From: Arthur S Elek
To: Beverley A Everson
Cc: Salek Shafiqullah; Tom Furgason; Terry Chute
Subject: Re: Bounds of Analysis Question Regarding Utility CorridorsRosemont IDT please read, and respond
Date: 08/09/2010 10:50 AM

In reviewing the six proposed utility corridor alternatives, 1,2,5 and 6, all use a permanent link from Box
Canyon Forest Road 62 north to the mine site. Alternatives 3 and 4 as shown confine the utility
corridors to the north and do not have a permanent link from Box Canyon. From a personal standpoint
I would much prefer not to see a utility corridor from the Greaterville substation which would place the
corridor on the ridge along Forest Road 231 which would be visible from the Box Canyon and
Greaterville area to the east. By using the northern corridors the power lines would not be visible from
this area as they would be blocked by the Santa Rita ridge line and the mine site, thus preserving the
aesthetics of this natural viewshed. 

ART ELEK
Fire Prevention Officer
Nogales Ranger District
303 Old Tucson Road
Nogales AZ. 85621
Office:  (520) 761-6010
Cell:      (520) 975-7814
Fax:      (520) 281-2396
e-mail    aelek@fs.fed.us 

Beverley A Everson/R3/USDAFS

08/05/2010 03:04 PM

To "Terry Chute" <tjchute@msn.com>
cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Tom Furgason"

<tfurgason@swca.com>
Subject Re: Bounds of Analysis Question Regarding Utility

CorridorsRosemont IDT please read, and respond Link

The MPO proposes a utility corridor over Lopez Pass on the N, NW side of the project area, following
the west access road.  As proposed, the corridor goes through BLM lands just west of the ridgeline.
 Debby K. is aware of the alignment (we recently clarified it with the company), and her resource has
the greatest impact from the alignment.  But, there may also be heritage resources that are impacted
(historical), so, I'm sharing this response with Bill and Mary as well.  And, I might as well share it with
the rest of the team to be on the safe side...anyone have any concerns? 

We are viewing the corridor as a connected action, since untilities are necessary for the operation. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
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Fax: 520-388-8305

"Terry Chute"
<tjchute@msn.com>

08/05/2010 11:30 AM

To "Beverley A Everson" <beverson@fs.fed.us>, "Tom Furgason" <tfurgason@swca.com>
cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>

Subject Bounds of Analysis Question Regarding Utility Corridors

Salek brought up a good point this morning - I'm sure it is not the first time this has been
raised, and it may be a loose end that we need to resolve. 
 
Have we identified the location of the utility corridor(s) and provided them to the ID Team
members, so they can address environmental effects from the ground disturbing effects of
the construction activities?  How are we planning on dealing with this in the Effects
Analysis?  It is my understanding that some or all of these corridors cross BLM lands, and
the FS and the lead agency needs to address the environmental effects on BLM lands as
well.  Also - I am not clear on whether the utility construction (electric line, water line) is
being considered a connected action or a part of the proposal.   
 
Your thoughts and updates would be helpful.. Thanks....Terry 



From: Beverley A Everson
To: Terry Chute
Cc: Salek Shafiqullah; Tom Furgason
Bcc: Salek Shafiqullah
Subject: Re: Bounds of Analysis Question Regarding Utility CorridorsRosemont IDT please read, and respond
Date: 08/05/2010 03:04 PM

The MPO proposes a utility corridor over Lopez Pass on the N, NW side of the project area, following
the west access road.  As proposed, the corridor goes through BLM lands just west of the ridgeline.
 Debby K. is aware of the alignment (we recently clarified it with the company), and her resource has
the greatest impact from the alignment.  But, there may also be heritage resources that are impacted
(historical), so, I'm sharing this response with Bill and Mary as well.  And, I might as well share it with
the rest of the team to be on the safe side...anyone have any concerns? 

We are viewing the corridor as a connected action, since untilities are necessary for the operation. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Terry Chute" <tjchute@msn.com>

08/05/2010 11:30 AM

To "Beverley A Everson" <beverson@fs.fed.us>, "Tom Furgason"
<tfurgason@swca.com>

cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>
Subject Bounds of Analysis Question Regarding Utility Corridors

Salek brought up a good point this morning - I'm sure it is not the first time this has been
raised, and it may be a loose end that we need to resolve. 
  
Have we identified the location of the utility corridor(s) and provided them to the ID Team
members, so they can address environmental effects from the ground disturbing effects of
the construction activities?  How are we planning on dealing with this in the Effects
Analysis?  It is my understanding that some or all of these corridors cross BLM lands, and
the FS and the lead agency needs to address the environmental effects on BLM lands as
well.  Also - I am not clear on whether the utility construction (electric line, water line) is
being considered a connected action or a part of the proposal.   
  
Your thoughts and updates would be helpful.. Thanks....Terry 
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From: Beverley A Everson
To: Melinda D Roth; Salek Shafiqullah
Cc: Jonathan Rigg; Tom Furgason; Terry Chute
Subject: Re: Can we meet on Friday to discuss outstanding DEIS tasks?
Date: 11/18/2010 12:38 PM

I'm also  flexible.  I've invited Salek, in hopes he can weigh in on the alternative
water issues.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS

11/18/2010 12:26 PM

To "Terry Chute" <tjchute@msn.com>

cc "Beverley A Everson" <beverson@fs.fed.us>,
"Jonathan Rigg" <jrigg@swca.com>, "Tom Furgason"
<tfurgason@swca.com>, "Terry Chute"
<tjchute@msn.com>

Subject Re: Can we meet on Friday to discuss outstanding

DEIS tasks?

I'm flexible on Friday.  Let me know what works for everyone else. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Terry Chute"
<tjchute@msn.com> 

11/18/2010 11:08 AM 
To "Tom Furgason" <tfurgason@swca.com>, "Beverley A Everson"

<beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us> 
cc "Jonathan Rigg" <jrigg@swca.com>, "Terry Chute" <tjchute@msn.com> 

Subject Can we meet on Friday to discuss outstanding DEIS tasks?
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I’ve gotten through Chapters 1 and 2.  Chapter 1 is pretty clean; Chapter 2 has more work
to do that I anticipated.  Primarily it consists of uncompleted descriptions of Alternatives
Considered but Dismissed, somehow the Monitoring and Evaluation section ended up with
a combination of old version and newer version descriptions, and has much repetition and
duplication, and a lot of missing data for the Barrel Trail alternative. 
  
Here are the things that I think we need to discuss on Friday: 
  

DEIS Summary – We need to come up with an action plan
(specifically who, what, when) for preparing this document so
we can be assured it has been prepared, reviewed, updated
and is available by December 6th for a potential briefing of the
Department. 
Follow-up Items – We need an action plan for completing
unfinished sections of the DEIS, rectifying inconsistencies and
providing clarification as needed in a time frame that will allow
review of newly added sections before the DEIS goes to the
Region in mid-December.  I have a list of these for the first two
chapters of the DEIS. 
Outstanding Water Source options – Bev wants to discuss
getting help with a couple options so we can include them in
the report and DEIS.

The Monitoring and Evaluation section reads so poorly now, I am wondering whether we
have an opportunity to fix it (I have made changed in Track Changes) and get a revised
copy out to the BLM and ACOE before they dive into it too deeply – also insert to other
hard copies and get a revised chapter posed on WebEx.  We can discuss Friday also.  There
may also be several other minor errors and inconsistencies that we can clean up at the
same time. 
  
I’d like to hold the meeting at the Forest Service on the off-chance that one of the Line
Officers can sit in.  Tom – what time works for you? 
  
Terry Chute 
  
  



  
  



From: Robert Lefevre
To: James Heitholt
Cc: Salek Shafiqullah
Subject: Re: Canceling meetings for Mon and Tues Feb 22-23
Date: 02/19/2010 09:13 AM

James, we are really under a tight schedule for plan revision, ARRA, Rosemont, and
travel management.  I cannot commit to a day for this field trip for now.
Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373
▼ James Heitholt/R3/USDAFS

James
Heitholt/R3/USDAFS

02/17/2010 04:34 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc Robert Lefevre/R3/USDAFS@FSNOTES

Subject Re: Canceling meetings for Mon and Tues Feb 22-23

Thats fine Salek.  3/1 or 3/2 get shaky for me, I will no more closer to time.  Bob is
there any day that you and I can go? I am starting not to feel so lucky.

James Heitholt
Rangeland Management Specialist
Sierra Vista Ranger District - Coronado National Forest
520-803-2830 office
520-508-3741 cell
▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS 

02/17/2010 03:55 PM

To James Heitholt/R3/USDAFS@FSNOTES, Terry L
Austin/R3/USDAFS@FSNOTES

cc Robert Lefevre/R3/USDAFS@FSNOTES

Subject Canceling meetings for Mon and Tues Feb 22-23

James:  Monday is not going to work for me.....I could try for 3/1 or 3/2 
Terry:  Looks like Rosemont is gonna get in the way of the GPS class I was planning
on participating with you.  Sorry.  PS.  after the class is over, I would be interested
in a participant list so I could ask them about what they learned. Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest

mailto:CN=Robert Lefevre/OU=R3/O=USDAFS
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notes://entr3b/0725784200769118/0/471CFA884F246F850725784200782060


520-388-8377
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 02/17/2010 03:30 PM -----

"Dale Ortman PE"
<daleortmanpe@live.com> 

02/17/2010 03:08 PM

To "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>

cc "'Roger D Congdon'" <rcongdon@fs.fed.us>,
"'Beverley A Everson'" <beverson@fs.fed.us>,
"'Tom Furgason'" <tfurgason@swca.com>

Subject Rosemont Mine Site Groundwater Model SRK-
Montgomery Meeting

Salek,

 
As discussed, the two-day meeting between SRK and Montgomery is scheduled to begin on
Monday (Feb 22) with a working session starting at 2:00 PM at Montgomery’s office.  The intent is
for SRK and Montgomery to develop a plan to address SRK’s concerns with the current model.  It is
tentatively planned to have SRK and Montgomery present a plan to resolve the issues in the
afternoon on Tuesday (Feb 23).  The time of such a presentation will be determined based on
progress towards the plan. 

 
Regards,

 
Dale

 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

mailto:daleortmanpe@live.com


From: James Heitholt
To: Salek Shafiqullah
Cc: Robert Lefevre
Subject: Re: Canceling meetings for Mon and Tues Feb 22-23
Date: 02/17/2010 04:34 PM

Thats fine Salek.  3/1 or 3/2 get shaky for me, I will no more closer to time.  Bob is
there any day that you and I can go? I am starting not to feel so lucky.

James Heitholt
Rangeland Management Specialist
Sierra Vista Ranger District - Coronado National Forest
520-803-2830 office
520-508-3741 cell
▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS 

02/17/2010 03:55 PM

To James Heitholt/R3/USDAFS@FSNOTES, Terry L
Austin/R3/USDAFS@FSNOTES

cc Robert Lefevre/R3/USDAFS@FSNOTES

Subject Canceling meetings for Mon and Tues Feb 22-23

James:  Monday is not going to work for me.....I could try for 3/1 or
3/2 
Terry:  Looks like Rosemont is gonna get in the way of the GPS class I
was planning on participating with you.  Sorry.  PS.  after the class is
over, I would be interested in a participant list so I could ask them
about what they learned. Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

----- Forwarded by Salek Shafiqullah/R3/USDAFS on 02/17/2010 03:30 PM -----

"Dale Ortman PE"
<daleortmanpe@live.com> 

02/17/2010 03:08 PM

To "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>

cc "'Roger D Congdon'" <rcongdon@fs.fed.us>,
"'Beverley A Everson'" <beverson@fs.fed.us>,
"'Tom Furgason'" <tfurgason@swca.com>

Subject Rosemont Mine Site Groundwater Model SRK-
Montgomery Meeting

Salek,
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As discussed, the two-day meeting between SRK and Montgomery is scheduled to begin on
Monday (Feb 22) with a working session starting at 2:00 PM at Montgomery’s office.  The intent is
for SRK and Montgomery to develop a plan to address SRK’s concerns with the current model.  It is
tentatively planned to have SRK and Montgomery present a plan to resolve the issues in the
afternoon on Tuesday (Feb 23).  The time of such a presentation will be determined based on
progress towards the plan. 

 
Regards,

 
Dale

 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

mailto:daleortmanpe@live.com


From: Salek Shafiqullah
To: Dale Ortman PE
Subject: Re: Chap 3 Update
Date: 08/02/2010 02:34 PM

Hello Dale,
Thanks for the update.  Lets try to meet after you get back. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

08/02/2010 09:07 AM

To "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>

cc

Subject Chap 3 Update

Salek,

 
As I understand it, SWCA has a commitment to provide a draft of Chapter 3

(Affected Environment & Impacts) on August 15
th

.  To meet that schedule SWCA

wants preliminary draft sections submitted internally by August 3
rd

.  As such, I am
working on a preliminary draft of the Groundwater Quantity & Quality part of the
Water Resources section using the outline approved by the CNF (the Rochelle
Dresser outline).  Since we do not have final resolution of the groundwater models
for either the water supply pumping or the mine pit, or the issues regarding the pit
lake inflow and geochemistry whatever I include may well be subject to change. 
However, the intent is for the draft to present the format, general scope, and
potential level of detail for the CNF to review…… with the actual results of the final
modeling & impact prediction to be inserted when the work is complete.  That
being said, I think the process with benefit most from your participation in

reviewing the August 15
th

 draft.

 
I’ll be back in Arizona on the 10

th
.

 
Cheers,

 
Dale

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com


 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

mailto:daleortmanpe@live.com


From: Beverley A Everson
To: Salek Shafiqullah
Subject: Re: Comments on Cause and Effects
Date: 03/26/2009 11:46 AM

Thanks, Salek!

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS 

03/25/2009 05:32 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Melissa Reichard <mreichard@swca.com>

Subject Comments on Cause and Effects

I reviewed select draft Significant Issue Elements (Worksheet 3) and
have some comments for your use.  Thanks.

52. Reclamation Plan:  
Cause: no mine pit backfilling:  add under INDIRECT: Possible
reduction in spring flows or dewatering of springs.  Possible reduction
in groundwater levels and changes in flow directions.  Possible
reduction in surface water base flows.   
Cause: Partial backfill and Complete backfill:   I consider these an
alternative or mitigation and not part of the plan of operation and feel
they should be removed.  If these are to remain, then add in
INDIRECT for both:  Changes in groundwater chemistry.

80. Mine area Groundwater
Cause: Groundwater flow into the mine pit:  add under DIRECT: 
Potential permanent lowering of the groundwater table. 
Reviewed by Salek and Roger C. 

91. Acid Rock drainage
No comment per Salek and Eli.

92. Pit lake
This should also be included as an additional cause in #80 Mine area
Groundwater.  
Cause: Accumulation:  add under DIRECT:  Possible reduction in spring
flows or dewatering of springs.  Possible reduction in groundwater

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
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levels and changes in flow directions.  Possible reduction in surface
water base flows. 
Reviewed by Salek, Roger and Walt

94:  Storm Water control
add under INDIRECT:  Change in groundwater and surface water
chemistry.  Change in soil chemistry.    

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377



From: Geoff Soroka
To: Larry Jones; Richard A Gerhart
Cc: Tom Furgason; Deborah K Sebesta
Subject: RE: comments on Migratory Bird Report
Date: 02/11/2010 03:06 PM

Hello,
I have gone through and taken care of more than 50% of the comments you submitted…thank you for
providing comments in an easy-to-understand format.
 
However, I am hoping that you can clarify a couple of points for me (the first one is very important as it
also affects Chapter 3 of the EIS, the MIS report, BA, BE, wildlife specialist report, etc):

1. My understanding is that our biological resources Bounds of Analysis for this project stop short
of extending out to Sonoran or Chihuahuan Desert scrub (according to the map in Brown 1994),
so I do not analyze migratory bird species from these habitats. Now I am not necessarily
disagreeing with you as it actually appears that downstream of the mine Cienega Creek does
pass through Chihuahuan Desertscrub, although I would claim that the downstream impacts in
that area will only be to what we are calling “Interior Deciduous Riparian Woodland” and
“Ephemeral Fluvial Systems Supporting Upland Vegetation”. I just want to make sure that we are
all on the same page here…if your opinion is that the impacts from this project will extend
beyond our current mapped Bounds of Analysis to include Sonoran Desertscrub and possibly
Chihuahuan Desertscrub, then we will need to re-map that and re-assess the boundaries used
to prepare other supporting docs and Chapter 3.

2. I just want to clarify that you are okay with me only using Latta et al. 1999 to populate Table 1
as this will result in numerous species being left out from the draft version of the report that you
reviewed, which was a combined crosswalk effort of mine between Latta 1999 and the PIF
website. Again, I am not disagreeing with you (it actually makes my job easier!); I just want to
make sure that is the direction you want me to take.

 
As always, thanks guys and I look forward to more exciting biology discussions as we work through the
supporting documents for this Rosemont Project!
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Thursday, February 11, 2010 7:35 AM
To: Geoff Soroka
Cc: Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: comments on Migratory Bird Report
 

Hey Geoff-- 

Thanks again for doing this...find attached some comments from Rick and me.  I think we have a pretty
consolidated response for you.  This may seem pretty nit-picky, but if we can get this first document
right, the others should move more smoothly...I'll be in a planning meeting all day and I think Rick is
mostly out, so sally forth without us...   

Larry Jones

mailto:gsoroka@swca.com
mailto:ljones02@fs.fed.us
mailto:rgerhart@fs.fed.us
mailto:tfurgason@swca.com
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Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Tom Furgason
To: Larry Jones; Geoff Soroka
Cc: Richard A Gerhart; Deborah K Sebesta
Subject: RE: comments on Migratory Bird Report
Date: 02/11/2010 11:19 AM

Thanks Larry.
 
It will be great to get this document completed and sent off to Region.  We’ll all feel a lot better
when we can start “checking off” some of these documents from our to do list.
 
Tom
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Thursday, February 11, 2010 7:35 AM
To: Geoff Soroka
Cc: Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: comments on Migratory Bird Report
 

Hey Geoff-- 

Thanks again for doing this...find attached some comments from Rick and me.  I think we have a pretty
consolidated response for you.  This may seem pretty nit-picky, but if we can get this first document
right, the others should move more smoothly...I'll be in a planning meeting all day and I think Rick is
mostly out, so sally forth without us...   

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Tom Furgason
To: Larry Jones; Geoff Soroka
Cc: Beverley A Everson; Deborah K Sebesta; Melinda D Roth; Richard A Gerhart
Subject: RE: comments on migratory bird report...
Date: 11/05/2009 04:01 PM

Thanks for the update Larry.  We are happy to entertain comments on the MBTA report.  My only
request is that we receive one set of comments at a time from the three of you.  Hopefully, you’ll take
the lead and decide the ultimate disposition of the comments so that we are clear on the Coronado’s
direction.
 
Tom
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Thursday, November 05, 2009 3:24 PM
To: Tom Furgason; Geoff Soroka
Cc: Beverley A Everson; Deborah K Sebesta; Melinda D Roth; Richard A Gerhart
Subject: comments on migratory bird report...
 

Hey Tom/Geoff/Debbie/Rick-- 

One of my tasks is to review all of the technical reports in my field, and this is the one I hadn't, to date.
 Attached are my general comments on the Migratory Bird Report.  I've posted it on WebEx.  Internally,
I think Debbie, Rick, and I need to come to concensus on our stance, so I wouldn't make any changes
yet, should Rick and Debbie think I am not playing with a full deck... 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Geoff Soroka
To: Larry Jones
Cc: Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: RE: comments on Migratory Bird Report
Date: 02/11/2010 10:36 AM

Larry or Rick,
If you could send me the “FS/FWS MOU from 2008 that provides some guidance”…that would be great
as I might want to add a reference to that in the Migratory Bird report as you discuss in the comments.
 
Thanks!
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Thursday, February 11, 2010 7:35 AM
To: Geoff Soroka
Cc: Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: comments on Migratory Bird Report
 

Hey Geoff-- 

Thanks again for doing this...find attached some comments from Rick and me.  I think we have a pretty
consolidated response for you.  This may seem pretty nit-picky, but if we can get this first document
right, the others should move more smoothly...I'll be in a planning meeting all day and I think Rick is
mostly out, so sally forth without us...   

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Larry Jones
To: Geoff Soroka
Cc: Deborah K Sebesta; Richard A Gerhart; Tom Furgason; Robert Lefevre; Salek Shafiqullah
Subject: RE: comments on Migratory Bird Report
Date: 02/12/2010 09:45 AM

Geoff--

1.  I was thinking that at least the powerline and affiliated access roads went
through Sonoran Desert (and I know the route hasn't been settled yet, so we have
to include all possible routes till there is a preferred route).  As far as downstream
effects, I was thinking that Davidson Canyon where it intersects Cienega Creek was
also Sonoran Desert, and I was thinking that was the downstream extent of the
bounds of analysis...but I'll bring others in on this conversation for other opinions.

2.  I'll get back to you on this...it is curious that PIF and APIF are so different...

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ "Geoff Soroka" <gsoroka@swca.com>

"Geoff Soroka"
<gsoroka@swca.com> 

02/11/2010 03:06 PM

To "Larry Jones" <ljones02@fs.fed.us>, "Richard A
Gerhart" <rgerhart@fs.fed.us>

cc "Tom Furgason" <tfurgason@swca.com>, "Deborah K
Sebesta" <dsebesta@fs.fed.us>

Subject RE: comments on Migratory Bird Report

Hello,
I have gone through and taken care of more than 50% of the comments
you submitted…thank you for providing comments in an easy-to-
understand format. 

 
However, I am hoping that you can clarify a couple of points for me (the
first one is very important as it also affects Chapter 3 of the EIS, the MIS
report, BA, BE, wildlife specialist report, etc):

1.    My understanding is that our biological resources Bounds of
Analysis for this project stop short of extending out to Sonoran or
Chihuahuan Desert scrub (according to the map in Brown 1994),
so I do not analyze migratory bird species from these habitats.
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Now I am not necessarily disagreeing with you as it actually
appears that downstream of the mine Cienega Creek does pass
through Chihuahuan Desertscrub, although I would claim that the
downstream impacts in that area will only be to what we are
calling “Interior Deciduous Riparian Woodland” and “Ephemeral
Fluvial Systems Supporting Upland Vegetation”. I just want to
make sure that we are all on the same page here…if your
opinion is that the impacts from this project will extend beyond
our current mapped Bounds of Analysis to include Sonoran
Desertscrub and possibly Chihuahuan Desertscrub, then we will
need to re-map that and re-assess the boundaries used to
prepare other supporting docs and Chapter 3. 
2.    I just want to clarify that you are okay with me only using
Latta et al. 1999 to populate Table 1 as this will result in
numerous species being left out from the draft version of the
report that you reviewed, which was a combined crosswalk effort
of mine between Latta 1999 and the PIF website. Again, I am not
disagreeing with you (it actually makes my job easier!); I just
want to make sure that is the direction you want me to take.

 
As always, thanks guys and I look forward to more exciting biology
discussions as we work through the supporting documents for this
Rosemont Project!
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com

 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Thursday, February 11, 2010 7:35 AM
To: Geoff Soroka
Cc: Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: comments on Migratory Bird Report

 

Hey Geoff-- 

Thanks again for doing this...find attached some comments from Rick
and me.  I think we have a pretty consolidated response for you.  This
may seem pretty nit-picky, but if we can get this first document right,
the others should move more smoothly...I'll be in a planning meeting
all day and I think Rick is mostly out, so sally forth without us...   



Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Salek Shafiqullah
To: Beverley A Everson
Cc: Roger D Congdon
Subject: Re: comments on stormwater discharge design
Date: 11/30/2009 02:24 PM

Hello Bev,
The forest service with the help of SWCA and their subconsultants are in the process
of creating design element recommendations for Rosemont and their subs to
incorporate into their surface water management plan. This process has just begun
and hence there are no comments or elements to forward to you yet.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

11/30/2009 12:34 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject comments on stormwater discharge design

Hi Salek,

Can I get these comments from you?

Thanks.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Roger D Congdon/OU=WO/O=USDAFS@FSNOTES


From: Beverley A Everson
To: Reta Laford
Cc: Alan Belauskas; Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel;

Deborah K Sebesta; Eli Curiel; George McKay; Heidi Schewel; Janet Jones; John Able; Keith L Graves; Kendall
Brown; Kent C Ellett; Larry Jones; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; Salek
Shafiqullah; Sarah L Davis; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: Re: Concern w/Agenda -Re: dry stack tailings technology presentation, May 12
Date: 05/06/2009 04:12 PM

My reasoning for the schedule is that I think that there will be distinct audiences for
each of the two presentations, depending on level of expertise in the subject
matter.  Cooperating agencies can choose to attend the presentation that they can
best benefit from, and I imagine that some of them will want to hear the more
technical presentation, and some the less technical version.  I put the more technical
presentation in the morning because the presenter, and Roger Congdon from the
R.O., both have time constraints in the afternoon due to travel scheduling, and I
preferred to not have the longer presentation straddle the lunch hour.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Reta Laford/R3/USDAFS

Reta
Laford/R3/USDAFS

05/06/2009 03:49 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, ccoyle@swca.com,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mreichard@SWCA.com,
Robert Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES

Subject Concern w/Agenda -Re: dry stack tailings technology

presentation, May 12
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Bev - The order of things seem a bit out of whack.  Shouldn't the general intro be
first, and then the more techie types can hang around for the deeper stuff?  The
order as proposed seems predisposed, intentional or unintentional, to exclude and/or
prevent meaningful participation by cooperating agencies.  I suggest reconsideration
of the presentation order. 

Reta Laford, Deputy Forest Supervisor

USDA Forest Service, Coronado National Forest
300 W Congress Street, Tucson, AZ 85701

Phone:  520-388-8307 (office),  505-452-7557 (cell)
Fax:       520-388-8305
Email:   rlaford@fs.fed.us
----------------------------------------------------------------------
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

05/06/2009 02:07 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, ccoyle@swca.com,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mreichard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES

Subject dry stack tailings technology presentation, May 12

There will be a presentation by Rosemont consultants on dry stack tailings
technology in 1K on the 12th.  The presentation is being broken into two parts, to
accomodate folks with technical background in this area, and those without that kind
of expertise.  The more techncial presentation is from 9:00 to 12:00, and the other

notes://entr3a/8725685900567D8C/0/1B80B628D70F29E2072575AC007231EC


presentation at 1:00, for approximately one half hour.

Although this is not a scheduled IDT meeting, I strongly encourage attendance, to
facilitate everyone's understanding of the proposed operation.

Hope to see you there.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: Reta Laford
Cc: Alan Belauskas; Andrea W Campbell; Arthur S Elek; ccoyle@swca.com; Christopher C LeBlanc; Debby Kriegel;

Deborah K Sebesta; Eli Curiel; George McKay; Heidi Schewel; Janet Jones; John Able; Keith L Graves; Kendall
Brown; Kent C Ellett; Larry Jones; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; Salek
Shafiqullah; Sarah L Davis; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: Re: Concern w/Agenda -Re: dry stack tailings technology presentation, May 12
Date: 05/07/2009 05:54 PM

Please plan on the the meeting agenda being reversed, with the lighter presentation
from 9:00 to 10:00 (including a half hour for questions), and the high tech
presentation and discussion from 10:15 to 1:15.  Since we won't be breaking for
lunch, feel free to bring one.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Reta Laford/R3/USDAFS

Reta
Laford/R3/USDAFS

05/06/2009 03:49 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, ccoyle@swca.com,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mreichard@SWCA.com,
Robert Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES

Subject Concern w/Agenda -Re: dry stack tailings technology

presentation, May 12
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Bev - The order of things seem a bit out of whack.  Shouldn't the general intro be
first, and then the more techie types can hang around for the deeper stuff?  The
order as proposed seems predisposed, intentional or unintentional, to exclude and/or
prevent meaningful participation by cooperating agencies.  I suggest reconsideration
of the presentation order. 

Reta Laford, Deputy Forest Supervisor

USDA Forest Service, Coronado National Forest
300 W Congress Street, Tucson, AZ 85701

Phone:  520-388-8307 (office),  505-452-7557 (cell)
Fax:       520-388-8305
Email:   rlaford@fs.fed.us
----------------------------------------------------------------------
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

05/06/2009 02:07 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, ccoyle@swca.com,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mreichard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES

Subject dry stack tailings technology presentation, May 12

There will be a presentation by Rosemont consultants on dry stack tailings
technology in 1K on the 12th.  The presentation is being broken into two parts, to
accomodate folks with technical background in this area, and those without that kind
of expertise.  The more techncial presentation is from 9:00 to 12:00, and the other
presentation at 1:00, for approximately one half hour.

Although this is not a scheduled IDT meeting, I strongly encourage attendance, to

notes://entr3a/8725685900567D8C/0/1B80B628D70F29E2072575AC007231EC


facilitate everyone's understanding of the proposed operation.

Hope to see you there.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Arthur S Elek
To: Reta Laford
Cc: Alan Belauskas; Andrea W Campbell; Beverley A Everson; ccoyle@swca.com; Christopher C LeBlanc; Debby

Kriegel; Deborah K Sebesta; Eli Curiel; George McKay; Heidi Schewel; Janet Jones; John Able; Keith L Graves;
Kendall Brown; Kent C Ellett; Larry Jones; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre;
Salek Shafiqullah; Sarah L Davis; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com; Walter Keyes;
William B Gillespie

Subject: Re: Concern w/Agenda -Re: dry stack tailings technology presentation, May 12
Date: 05/06/2009 04:12 PM
Importance: High

Makes sense to me. Please inform of any changes.
Thanks

ART ELEK
Fire Prevention Officer
Nogales Ranger District
303 Old Tucson Road
Nogales AZ. 85621
Office:  (520) 761-6010
Cell:      (520) 975-7814
Fax:      (520) 281-2396
e-mail    aelek@fs.fed.us
▼ Reta Laford/R3/USDAFS

Reta
Laford/R3/USDAFS

05/06/2009 03:49 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, ccoyle@swca.com,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mreichard@SWCA.com,
Robert Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES

Subject Concern w/Agenda -Re: dry stack tailings technology

presentation, May 12
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Bev - The order of things seem a bit out of whack.  Shouldn't the general intro be
first, and then the more techie types can hang around for the deeper stuff?  The
order as proposed seems predisposed, intentional or unintentional, to exclude and/or
prevent meaningful participation by cooperating agencies.  I suggest reconsideration
of the presentation order. 

Reta Laford, Deputy Forest Supervisor

USDA Forest Service, Coronado National Forest
300 W Congress Street, Tucson, AZ 85701

Phone:  520-388-8307 (office),  505-452-7557 (cell)
Fax:       520-388-8305
Email:   rlaford@fs.fed.us
----------------------------------------------------------------------
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

05/06/2009 02:07 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, ccoyle@swca.com,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mreichard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES

Subject dry stack tailings technology presentation, May 12

There will be a presentation by Rosemont consultants on dry stack tailings
technology in 1K on the 12th.  The presentation is being broken into two parts, to
accomodate folks with technical background in this area, and those without that kind
of expertise.  The more techncial presentation is from 9:00 to 12:00, and the other
presentation at 1:00, for approximately one half hour.

Although this is not a scheduled IDT meeting, I strongly encourage attendance, to

notes://entr3a/8725685900567D8C/0/1B80B628D70F29E2072575AC007231EC


facilitate everyone's understanding of the proposed operation.

Hope to see you there.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Melissa Reichard
To: Salek Shafiqullah
Subject: RE: Conference Call notes
Date: 08/18/2010 11:38 AM

Oops! This must have gotten lost in my email box. I will pull stuff after my lunch meeting for you.
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Wednesday, August 18, 2010 11:29 AM
To: Melissa Reichard
Subject: RE: Conference Call notes
 

Hello Melissa, 
Wondering if you sent these over?  I can't seem to find them in my files.  Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

Salek Shafiqullah/R3/USDAFS

07/28/2010 03:39 PM

To "Melissa Reichard" <mreichard@swca.com>
cc

Subject RE: Conference CallLink
 

Hello Melissa, 
I have been looking in my records for meeting notes and can't seem to find them. I am interested in
the notes from the last few meetings. 
MWH CC on July 21 
SRK at Westland on June 22 
SRK geochem CC on June 14   
Others?  Thanks for your help. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Melissa Reichard" <mreichard@swca.com>

07/22/2010 04:32 PM

To "Nathan W. Haws" <Nathan.W.Haws@us.mwhglobal.com>,
"Stephen Taylor" <Stephen.Taylor@us.mwhglobal.com>, "Richmond
Leeson Jr." <Toby.Leeson@us.mwhglobal.com>, "Salek Shafiqullah"
<sshafiqullah@fs.fed.us>, "Roger D Congdon"
<rcongdon@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>

cc
Subject RE: Conference Call

 

mailto:mreichard@swca.com
mailto:sshafiqullah@fs.fed.us
notes://entr3b/87256A81003FCE51/DABA975B9FB113EB852564B5001283EA/EBF9A37C382B94998825776800814D02


Nathan- 
You got everything I took note of, although most won’t be in the formal notes. 
Thanks for being so thorough! 
  
Melissa 
  
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it is addressed and may

contain information that is privileged, confidential and/or exempt from disclosure under applicable law. If you are not the intended recipient or an

authorized representative of the intended recipient, you are hereby notified that any review, dissemination or copying of this email and its

attachments, if any,  or the information contained herein is prohibited. If you have received this email in error, please immediately notify the sender

by return email and delete this email from your system. Thank you. 
  
  
  
From: Nathan W. Haws [mailto:Nathan.W.Haws@us.mwhglobal.com] 
Sent: Thursday, July 22, 2010 9:43 AM
To: Melissa Reichard; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah; Roger D Congdon; Dale
Ortman PE
Subject: RE: Conference Call 
 

Melissa, 
  
Below is a list of the notes I took from our conference call yesterday.  Please review this list against the
minutes that you took and let me know if there are items relevant to the M&A groundwater model that I
have not included.  I have copied the others on the call in case there they see items that I missed or
that they would like included in the reply letter. 
  
Thanks 
Nathan 
  
Notes from Conference Call (7/21/2010) 
  
1.      In general, the data, assumptions, and methods used by M&A to construct the groundwater
model are reasonable. 
2.      The model methods are lacking in a formal calibration.  M&A claims that the model has been
“acceptability” calibrated and that the match with measurements is “reasonable”.  These terms,
however, are subjective.  To make the model defensible, M&A needs to conduct a formal calibration or,
at a minimum, show that the model results meet some quantitative and reasonable model quality
objectives. 
3.      As part of the calibration or demonstration that the model meets quality objectives, M&A needs to
better illustrate the differences in simulated results between the original ADWR regional model and the
model revised by M&A.  Differences and improvements to the original ADWR should be clearly noted.
 Figure 26 of the M&A April 30, 2010 draft report compares “actual” groundwater levels with the results
of the original and revised model for the 1940 steady-state simulation.  A similar figure needs to be
created for transient simulation for 2006 (last year of the original ADWR historical simulation).  These
figures (or separate figures) should zoom into the area surrounding the RCC property and show a
higher resolution of groundwater contours.   
4.      M&A needs to more clearly define the capabilities and limitations of the model.  For example, the
model is good for prediction of gross water level changes in the region, but how reliable is it for
predicting impacts at individual wells? 
5.      M&A needs to better define the uncertainty in the model.  The method that M&A used to allocate
future groundwater stresses is reasonable, though highly uncertain.  Also, the simulated future



groundwater stresses do not consider future Sierrita mitigation pumping or potential CAP recharge.
 Although the exact magnitude and location of these stresses may be difficult to determine at this time,
the potential effects of these sources in combination with RCC pumping should be considered at least
qualitatively.  The uncertainty in model predictions due to the uncertainty in aquifer parameters also
needs to be addressed and bounded, if possible. 
6.      A figure that shows the additional drawdown caused by RCC pumping (neglecting other aquifer
stresses) would better illustrate the groundwater level declines attributable to RCC and would nullify the
effect of uncertainty associated with other groundwater stresses. 
7.      M&A should create figures that show a profile view of groundwater levels through sections that
cross the maximum drawdown.  These figures may be more readily interpreted than the plan view of
groundwater levels to those unfamiliar with hydrogeology and groundwater modeling. 
  
  
From: Melissa Reichard [mailto:mreichard@swca.com] 
Sent: Wednesday, July 21, 2010 8:44 AM
To: Nathan W. Haws; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah; Roger D Congdon; Dale
Ortman PE
Subject: Conference Call 
  
All- 
Just in case you didn’t receive the outlook appointment invite, the call number is 866-740-1260 code 5410791. 
  
Thanks! 
  
Melissa Reichard 
Project Administrator 
SWCA Environmental Consultants 
(520)325-9194 ofc.  (520)250-6204 cell 
  
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it is addressed and may

contain information that is privileged, confidential and/or exempt from disclosure under applicable law. If you are not the intended recipient or an

authorized representative of the intended recipient, you are hereby notified that any review, dissemination or copying of this email and its

attachments, if any,  or the information contained herein is prohibited. If you have received this email in error, please immediately notify the sender

by return email and delete this email from your system. Thank you. 
 



From: Salek Shafiqullah
To: Melissa Reichard
Subject: RE: Conference Call notes
Date: 08/18/2010 11:28 AM

Hello Melissa,
Wondering if you sent these over?  I can't seem to find them in my files.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

07/28/2010 03:39 PM

To "Melissa Reichard" <mreichard@swca.com>

cc

Subject RE: Conference Call

Hello Melissa,
I have been looking in my records for meeting notes and can't seem to find them. I
am interested in the notes from the last few meetings.
MWH CC on July 21
SRK at Westland on June 22
SRK geochem CC on June 14  
Others?  Thanks for your help.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Melissa Reichard" <mreichard@swca.com>

"Melissa Reichard"
<mreichard@swca.com> 

07/22/2010 04:32 PM

To "Nathan W. Haws"
<Nathan.W.Haws@us.mwhglobal.com>, "Stephen
Taylor" <Stephen.Taylor@us.mwhglobal.com>,
"Richmond Leeson Jr."
<Toby.Leeson@us.mwhglobal.com>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D
Congdon" <rcongdon@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>

cc

Subject RE: Conference Call

Nathan-
You got everything I took note of, although most won’t be in the formal notes.

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:mreichard@swca.com
notes://entr3b/87256A81003FCE51/0/EBF9A37C382B94998825776800814D02


Thanks for being so thorough!

 
Melissa

 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it
is addressed and may contain information that is privileged, confidential and/or exempt from disclosure under applicable
law. If you are not the intended recipient or an authorized representative of the intended recipient, you are hereby
notified that any review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please immediately notify the sender by return email and
delete this email from your system. Thank you.

 

 

 
From: Nathan W. Haws [mailto:Nathan.W.Haws@us.mwhglobal.com] 
Sent: Thursday, July 22, 2010 9:43 AM
To: Melissa Reichard; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah;
Roger D Congdon; Dale Ortman PE
Subject: RE: Conference Call

 
Melissa,

 
Below is a list of the notes I took from our conference call yesterday. 
Please review this list against the minutes that you took and let me
know if there are items relevant to the M&A groundwater model that I
have not included.  I have copied the others on the call in case there
they see items that I missed or that they would like included in the reply
letter.

 
Thanks
Nathan

 
Notes from Conference Call (7/21/2010)

 
1.      In general, the data, assumptions, and methods used by
M&A to construct the groundwater model are reasonable.
2.      The model methods are lacking in a formal calibration. 
M&A claims that the model has been “acceptability” calibrated
and that the match with measurements is “reasonable”.  These
terms, however, are subjective.  To make the model defensible,
M&A needs to conduct a formal calibration or, at a minimum,



show that the model results meet some quantitative and
reasonable model quality objectives.
3.      As part of the calibration or demonstration that the model
meets quality objectives, M&A needs to better illustrate the
differences in simulated results between the original ADWR
regional model and the model revised by M&A.  Differences and
improvements to the original ADWR should be clearly noted. 
Figure 26 of the M&A April 30, 2010 draft report compares
“actual” groundwater levels with the results of the original and
revised model for the 1940 steady-state simulation.  A similar
figure needs to be created for transient simulation for 2006 (last
year of the original ADWR historical simulation).  These figures
(or separate figures) should zoom into the area surrounding the
RCC property and show a higher resolution of groundwater
contours.  
4.      M&A needs to more clearly define the capabilities and
limitations of the model.  For example, the model is good for
prediction of gross water level changes in the region, but how
reliable is it for predicting impacts at individual wells?
5.      M&A needs to better define the uncertainty in the model. 
The method that M&A used to allocate future groundwater
stresses is reasonable, though highly uncertain.  Also, the
simulated future groundwater stresses do not consider future
Sierrita mitigation pumping or potential CAP recharge.  Although
the exact magnitude and location of these stresses may be
difficult to determine at this time, the potential effects of these
sources in combination with RCC pumping should be considered
at least qualitatively.  The uncertainty in model predictions due to
the uncertainty in aquifer parameters also needs to be addressed
and bounded, if possible.
6.      A figure that shows the additional drawdown caused by
RCC pumping (neglecting other aquifer stresses) would better
illustrate the groundwater level declines attributable to RCC and
would nullify the effect of uncertainty associated with other
groundwater stresses.
7.      M&A should create figures that show a profile view of
groundwater levels through sections that cross the maximum
drawdown.  These figures may be more readily interpreted than
the plan view of groundwater levels to those unfamiliar with
hydrogeology and groundwater modeling. 

 

 
From: Melissa Reichard [mailto:mreichard@swca.com] 
Sent: Wednesday, July 21, 2010 8:44 AM
To: Nathan W. Haws; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah;
Roger D Congdon; Dale Ortman PE



Subject: Conference Call

 
All-
Just in case you didn’t receive the outlook appointment invite, the call number is 866-740-1260
code 5410791.

 
Thanks!

 
Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell

 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it
is addressed and may contain information that is privileged, confidential and/or exempt from disclosure under applicable
law. If you are not the intended recipient or an authorized representative of the intended recipient, you are hereby
notified that any review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please immediately notify the sender by return email and
delete this email from your system. Thank you.

 



From: Melissa Reichard
To: Nathan W. Haws; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah; Roger D Congdon; Dale Ortman PE
Subject: RE: Conference Call
Date: 07/22/2010 04:32 PM

Nathan-
You got everything I took note of, although most won’t be in the formal notes.
Thanks for being so thorough!
 

Melissa
 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it
is addressed and may contain information that is privileged, confidential and/or exempt from disclosure under applicable
law. If you are not the intended recipient or an authorized representative of the intended recipient, you are hereby
notified that any review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please immediately notify the sender by return email and
delete this email from your system. Thank you.

 
 
 

From: Nathan W. Haws [mailto:Nathan.W.Haws@us.mwhglobal.com] 
Sent: Thursday, July 22, 2010 9:43 AM
To: Melissa Reichard; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah; Roger D Congdon; Dale
Ortman PE
Subject: RE: Conference Call
 
Melissa,
 
Below is a list of the notes I took from our conference call yesterday.  Please review this list against the
minutes that you took and let me know if there are items relevant to the M&A groundwater model that I
have not included.  I have copied the others on the call in case there they see items that I missed or
that they would like included in the reply letter.
 
Thanks
Nathan
 
Notes from Conference Call (7/21/2010)
 

1.      In general, the data, assumptions, and methods used by M&A to construct the groundwater
model are reasonable.

2.      The model methods are lacking in a formal calibration.  M&A claims that the model has been
“acceptability” calibrated and that the match with measurements is “reasonable”.  These terms,
however, are subjective.  To make the model defensible, M&A needs to conduct a formal
calibration or, at a minimum, show that the model results meet some quantitative and
reasonable model quality objectives.

3.      As part of the calibration or demonstration that the model meets quality objectives, M&A needs
to better illustrate the differences in simulated results between the original ADWR regional
model and the model revised by M&A.  Differences and improvements to the original ADWR
should be clearly noted.  Figure 26 of the M&A April 30, 2010 draft report compares “actual”
groundwater levels with the results of the original and revised model for the 1940 steady-state
simulation.  A similar figure needs to be created for transient simulation for 2006 (last year of
the original ADWR historical simulation).  These figures (or separate figures) should zoom into
the area surrounding the RCC property and show a higher resolution of groundwater contours. 

mailto:mreichard@swca.com
mailto:Nathan.W.Haws@us.mwhglobal.com
mailto:Stephen.Taylor@us.mwhglobal.com
mailto:Toby.Leeson@us.mwhglobal.com
mailto:sshafiqullah@fs.fed.us
mailto:rcongdon@fs.fed.us
mailto:daleortmanpe@live.com


4.      M&A needs to more clearly define the capabilities and limitations of the model.  For example,
the model is good for prediction of gross water level changes in the region, but how reliable is
it for predicting impacts at individual wells?

5.      M&A needs to better define the uncertainty in the model.  The method that M&A used to
allocate future groundwater stresses is reasonable, though highly uncertain.  Also, the
simulated future groundwater stresses do not consider future Sierrita mitigation pumping or
potential CAP recharge.  Although the exact magnitude and location of these stresses may be
difficult to determine at this time, the potential effects of these sources in combination with
RCC pumping should be considered at least qualitatively.  The uncertainty in model predictions
due to the uncertainty in aquifer parameters also needs to be addressed and bounded, if
possible.

6.      A figure that shows the additional drawdown caused by RCC pumping (neglecting other aquifer
stresses) would better illustrate the groundwater level declines attributable to RCC and would
nullify the effect of uncertainty associated with other groundwater stresses.

7.      M&A should create figures that show a profile view of groundwater levels through sections that
cross the maximum drawdown.  These figures may be more readily interpreted than the plan
view of groundwater levels to those unfamiliar with hydrogeology and groundwater modeling.

 

 

From: Melissa Reichard [mailto:mreichard@swca.com] 
Sent: Wednesday, July 21, 2010 8:44 AM
To: Nathan W. Haws; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah; Roger D Congdon; Dale
Ortman PE
Subject: Conference Call
 
All-
Just in case you didn’t receive the outlook appointment invite, the call number is 866-740-1260
code 5410791.
 
Thanks!
 

Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell
 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it
is addressed and may contain information that is privileged, confidential and/or exempt from disclosure under applicable
law. If you are not the intended recipient or an authorized representative of the intended recipient, you are hereby
notified that any review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please immediately notify the sender by return email and
delete this email from your system. Thank you.

 



From: Salek Shafiqullah
To: Melissa Reichard
Subject: RE: Conference Call
Date: 07/28/2010 03:39 PM

Hello Melissa,
I have been looking in my records for meeting notes and can't seem to find them. I
am interested in the notes from the last few meetings.
MWH CC on July 21
SRK at Westland on June 22
SRK geochem CC on June 14  
Others?  Thanks for your help.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Melissa Reichard" <mreichard@swca.com>

"Melissa Reichard"
<mreichard@swca.com> 

07/22/2010 04:32 PM

To "Nathan W. Haws"
<Nathan.W.Haws@us.mwhglobal.com>, "Stephen
Taylor" <Stephen.Taylor@us.mwhglobal.com>,
"Richmond Leeson Jr."
<Toby.Leeson@us.mwhglobal.com>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D
Congdon" <rcongdon@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>

cc

Subject RE: Conference Call

Nathan-
You got everything I took note of, although most won’t be in the formal notes.
Thanks for being so thorough!

 
Melissa

 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual
or entity to which it is addressed and may contain information that is privileged, confidential and/or
exempt from disclosure under applicable law. If you are not the intended recipient or an authorized
representative of the intended recipient, you are hereby notified that any review, dissemination or
copying of this email and its attachments, if any, or the information contained herein is prohibited. If
you have received this email in error, please immediately notify the sender by return email and delete
this email from your system. Thank you.

 

 

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:mreichard@swca.com


 
From: Nathan W. Haws [mailto:Nathan.W.Haws@us.mwhglobal.com] 
Sent: Thursday, July 22, 2010 9:43 AM
To: Melissa Reichard; Stephen Taylor; Richmond Leeson Jr.; Salek
Shafiqullah; Roger D Congdon; Dale Ortman PE
Subject: RE: Conference Call

 
Melissa,

 
Below is a list of the notes I took from our conference call yesterday. 
Please review this list against the minutes that you took and let me
know if there are items relevant to the M&A groundwater model that I
have not included.  I have copied the others on the call in case there
they see items that I missed or that they would like included in the reply
letter.

 
Thanks
Nathan

 
Notes from Conference Call (7/21/2010)

 
1.      In general, the data, assumptions, and methods used by
M&A to construct the groundwater model are reasonable.
2.      The model methods are lacking in a formal calibration. 
M&A claims that the model has been “acceptability” calibrated
and that the match with measurements is “reasonable”.  These
terms, however, are subjective.  To make the model defensible,
M&A needs to conduct a formal calibration or, at a minimum,
show that the model results meet some quantitative and
reasonable model quality objectives.
3.      As part of the calibration or demonstration that the model
meets quality objectives, M&A needs to better illustrate the
differences in simulated results between the original ADWR
regional model and the model revised by M&A.  Differences and
improvements to the original ADWR should be clearly noted. 
Figure 26 of the M&A April 30, 2010 draft report compares
“actual” groundwater levels with the results of the original and
revised model for the 1940 steady-state simulation.  A similar
figure needs to be created for transient simulation for 2006 (last
year of the original ADWR historical simulation).  These figures
(or separate figures) should zoom into the area surrounding the
RCC property and show a higher resolution of groundwater
contours.  



4.      M&A needs to more clearly define the capabilities and
limitations of the model.  For example, the model is good for
prediction of gross water level changes in the region, but how
reliable is it for predicting impacts at individual wells?
5.      M&A needs to better define the uncertainty in the model. 
The method that M&A used to allocate future groundwater
stresses is reasonable, though highly uncertain.  Also, the
simulated future groundwater stresses do not consider future
Sierrita mitigation pumping or potential CAP recharge.  Although
the exact magnitude and location of these stresses may be
difficult to determine at this time, the potential effects of these
sources in combination with RCC pumping should be considered
at least qualitatively.  The uncertainty in model predictions due to
the uncertainty in aquifer parameters also needs to be addressed
and bounded, if possible.
6.      A figure that shows the additional drawdown caused by
RCC pumping (neglecting other aquifer stresses) would better
illustrate the groundwater level declines attributable to RCC and
would nullify the effect of uncertainty associated with other
groundwater stresses.
7.      M&A should create figures that show a profile view of
groundwater levels through sections that cross the maximum
drawdown.  These figures may be more readily interpreted than
the plan view of groundwater levels to those unfamiliar with
hydrogeology and groundwater modeling. 

 

 
From: Melissa Reichard [mailto:mreichard@swca.com] 
Sent: Wednesday, July 21, 2010 8:44 AM
To: Nathan W. Haws; Stephen Taylor; Richmond Leeson Jr.; Salek
Shafiqullah; Roger D Congdon; Dale Ortman PE
Subject: Conference Call

 
All-
Just in case you didn’t receive the outlook appointment invite, the call number is
866-740-1260 code 5410791.

 
Thanks!

 
Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell



 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual
or entity to which it is addressed and may contain information that is privileged, confidential and/or
exempt from disclosure under applicable law. If you are not the intended recipient or an authorized
representative of the intended recipient, you are hereby notified that any review, dissemination or
copying of this email and its attachments, if any, or the information contained herein is prohibited. If
you have received this email in error, please immediately notify the sender by return email and delete
this email from your system. Thank you.

 



From: Nathan W. Haws
To: Melissa Reichard; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah; Roger D Congdon; Dale Ortman PE
Subject: RE: Conference Call
Date: 07/22/2010 09:42 AM

Melissa,
 
Below is a list of the notes I took from our conference call yesterday.  Please review this list against the
minutes that you took and let me know if there are items relevant to the M&A groundwater model that I
have not included.  I have copied the others on the call in case there they see items that I missed or
that they would like included in the reply letter.
 
Thanks
Nathan
 
Notes from Conference Call (7/21/2010)
 

1.     In general, the data, assumptions, and methods used by M&A to construct the groundwater
model are reasonable.

2.     The model methods are lacking in a formal calibration.  M&A claims that the model has been
“acceptability” calibrated and that the match with measurements is “reasonable”.  These terms,
however, are subjective.  To make the model defensible, M&A needs to conduct a formal
calibration or, at a minimum, show that the model results meet some quantitative and
reasonable model quality objectives.

3.     As part of the calibration or demonstration that the model meets quality objectives, M&A needs
to better illustrate the differences in simulated results between the original ADWR regional
model and the model revised by M&A.  Differences and improvements to the original ADWR
should be clearly noted.  Figure 26 of the M&A April 30, 2010 draft report compares “actual”
groundwater levels with the results of the original and revised model for the 1940 steady-state
simulation.  A similar figure needs to be created for transient simulation for 2006 (last year of
the original ADWR historical simulation).  These figures (or separate figures) should zoom into
the area surrounding the RCC property and show a higher resolution of groundwater contours. 

4.     M&A needs to more clearly define the capabilities and limitations of the model.  For example,
the model is good for prediction of gross water level changes in the region, but how reliable is
it for predicting impacts at individual wells?

5.     M&A needs to better define the uncertainty in the model.  The method that M&A used to
allocate future groundwater stresses is reasonable, though highly uncertain.  Also, the
simulated future groundwater stresses do not consider future Sierrita mitigation pumping or
potential CAP recharge.  Although the exact magnitude and location of these stresses may be
difficult to determine at this time, the potential effects of these sources in combination with
RCC pumping should be considered at least qualitatively.  The uncertainty in model predictions
due to the uncertainty in aquifer parameters also needs to be addressed and bounded, if
possible.

6.     A figure that shows the additional drawdown caused by RCC pumping (neglecting other aquifer
stresses) would better illustrate the groundwater level declines attributable to RCC and would
nullify the effect of uncertainty associated with other groundwater stresses.

7.     M&A should create figures that show a profile view of groundwater levels through sections that
cross the maximum drawdown.  These figures may be more readily interpreted than the plan
view of groundwater levels to those unfamiliar with hydrogeology and groundwater modeling.

 

 

From: Melissa Reichard [mailto:mreichard@swca.com] 
Sent: Wednesday, July 21, 2010 8:44 AM
To: Nathan W. Haws; Stephen Taylor; Richmond Leeson Jr.; Salek Shafiqullah; Roger D Congdon; Dale
Ortman PE
Subject: Conference Call

mailto:Nathan.W.Haws@us.mwhglobal.com
mailto:mreichard@swca.com
mailto:Stephen.Taylor@us.mwhglobal.com
mailto:Toby.Leeson@us.mwhglobal.com
mailto:sshafiqullah@fs.fed.us
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mailto:daleortmanpe@live.com


 
All-
Just in case you didn’t receive the outlook appointment invite, the call number is 866-740-1260
code 5410791.
 
Thanks!
 

Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell
 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it
is addressed and may contain information that is privileged, confidential and/or exempt from disclosure under applicable
law. If you are not the intended recipient or an authorized representative of the intended recipient, you are hereby
notified that any review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please immediately notify the sender by return email and
delete this email from your system. Thank you.

 



From: Kathy Arnold
To: daleortmanpe@live.com
Cc: sshafiqullah@fs.fed.us; tfurgason@swca.com; beverson@fs.fed.us
Subject: Re: Conference Calls and a meeting on April 15
Date: 03/12/2010 07:26 AM

Dale 
This is exactly what I was hoping for, please proceed.

Regards,
Kathy 

Kathy Arnold 
Director Environmental & Regulatory Affairs 
Rosemont Copper Company 
P.O. Box 35310 
Tucson, AZ 85740 

Cell 520-784-1972 
Phone 520-297-7723

From: Dale Ortman PE <daleortmanpe@live.com> 
To: Kathy Arnold 
Cc: Salek Shafiqullah - USFS <sshafiqullah@fs.fed.us>; 'Tom Furgason' <tfurgason@swca.com>;
'Beverley A Everson' <beverson@fs.fed.us> 
Sent: Fri Mar 12 08:22:14 2010
Subject: RE: Conference Calls and a meeting on April 15 

Kathy,
 
I got a call from Salek yesterday afternoon and he is in agreement that the conference calls and
meeting are a good idea and he will authorize me to proceed setting up both.  Salek did want to
confirm that Rosemont would not participate in the calls or the meeting and that it would be an
extension of the first meeting.  However, any modifications to the plan would, of course, require
Rosemont agreement.  I will need to issue a task order to SRK for this work and will go through Tom
for budget approval.  SWCA can supply the conference call number and a computer connection
should graphics be needed.
 
Let me know if this is OK by you and I will proceed.  When do you want to try for the first call?  I will
go ahead and talk with SRK to see if early or late on Wednesdays works for them.
 
Cheers,
 
Dale
 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Thursday, March 11, 2010 9:28 AM
To: sshafiqullah@fs.fed.us
Cc: beverson@fs.fed.us; daleortmanpe@live.com; tfurgason@swca.com
Subject: Fw: Conference Calls and a meeting on April 15
 

mailto:karnold@rosemontcopper.com
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Salek 
I have not heard from Bev and based on Dale's suggestion I wanted to follow-up to see if you have
heard from Bev on this. I wasn't sure of she was in as I have not heard from her but we wanted to get
confirmation of the process before we got too far into it. Let me know if I can help pull this together.
Cheers!
Kathy

Kathy Arnold 
Director Environmental & Regulatory Affairs 
Rosemont Copper Company 
P.O. Box 35310 
Tucson, AZ 85740 

Cell 520-784-1972 
Phone 520-297-7723
 

From: Dale Ortman PE <daleortmanpe@live.com> 
To: Kathy Arnold 
Sent: Thu Mar 11 08:26:00 2010
Subject: RE: Conference Calls and a meeting on April 15

Kathy,
 
You may want to go directly to Salek with this…………………
 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, March 10, 2010 8:59 AM
To: Beverley Everson; Dale PE; Tom Furgason
Subject: Re: Conference Calls and a meeting on April 15
Importance: High
 
Bev - 
I just wanted to check to make sure this was happening this week as I have not heard from any of
my consultants requesting approval to participate.  Has this been arranged?
Thank you-
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.

file:////c/karnold@rosemontcopper.com


From: Katherine Arnold <karnold@rosemontcopper.com>
Date: Wed, 03 Mar 2010 11:06:11 -0700
To: Beverley Everson <beverson@fs.fed.us>, Dale PE <daleortmanpe@live.com>, Tom Furgason
<tfurgason@swca.com>
Conversation: Conference Calls and a meeting on April 15
Subject: Conference Calls and a meeting on April 15

Bev - 
As we discussed yesterday, I would like to schedule conference calls every two weeks between the
meeting participants from last week so that we can be sure everyone understands what we are
planning and so there are no questions moving forward.  Can you and Dale schedule such a
conference call starting next week where we will discuss strategy of the modeling effort and then
have update calls every two weeks after that?  I would suggest that they be early on Wednesday
morning or late in the afternoon on Wednesday and I can provide a conference bridge number if
SWCA does not have one available.

Then on April 15 I would like to schedule an update meeting face to face at Montgomery so that
we see the results of the 6 weeks of effort.  Please let me know if I need to do anything to help
facilitate this.

Cheers!
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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From: Dale Ortman PE
To: 'Kathy Arnold'
Cc: Salek Shafiqullah - USFS; 'Tom Furgason'; 'Beverley A Everson'
Subject: RE: Conference Calls and a meeting on April 15
Date: 03/12/2010 07:22 AM

Kathy,
 
I got a call from Salek yesterday afternoon and he is in agreement that the conference calls and
meeting are a good idea and he will authorize me to proceed setting up both.  Salek did want to
confirm that Rosemont would not participate in the calls or the meeting and that it would be an
extension of the first meeting.  However, any modifications to the plan would, of course, require
Rosemont agreement.  I will need to issue a task order to SRK for this work and will go through Tom
for budget approval.  SWCA can supply the conference call number and a computer connection
should graphics be needed.
 
Let me know if this is OK by you and I will proceed.  When do you want to try for the first call?  I will
go ahead and talk with SRK to see if early or late on Wednesdays works for them.
 
Cheers,
 
Dale
 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Thursday, March 11, 2010 9:28 AM
To: sshafiqullah@fs.fed.us
Cc: beverson@fs.fed.us; daleortmanpe@live.com; tfurgason@swca.com
Subject: Fw: Conference Calls and a meeting on April 15
 
Salek 
I have not heard from Bev and based on Dale's suggestion I wanted to follow-up to see if you have
heard from Bev on this. I wasn't sure of she was in as I have not heard from her but we wanted to get
confirmation of the process before we got too far into it. Let me know if I can help pull this together.
Cheers!
Kathy

Kathy Arnold 
Director Environmental & Regulatory Affairs 
Rosemont Copper Company 
P.O. Box 35310 
Tucson, AZ 85740 

Cell 520-784-1972 
Phone 520-297-7723
 

From: Dale Ortman PE <daleortmanpe@live.com> 
To: Kathy Arnold 
Sent: Thu Mar 11 08:26:00 2010
Subject: RE: Conference Calls and a meeting on April 15

mailto:daleortmanpe@live.com
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Kathy,
 
You may want to go directly to Salek with this…………………
 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, March 10, 2010 8:59 AM
To: Beverley Everson; Dale PE; Tom Furgason
Subject: Re: Conference Calls and a meeting on April 15
Importance: High
 
Bev - 
I just wanted to check to make sure this was happening this week as I have not heard from any of
my consultants requesting approval to participate.  Has this been arranged?
Thank you-
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.

From: Katherine Arnold <karnold@rosemontcopper.com>
Date: Wed, 03 Mar 2010 11:06:11 -0700
To: Beverley Everson <beverson@fs.fed.us>, Dale PE <daleortmanpe@live.com>, Tom Furgason
<tfurgason@swca.com>
Conversation: Conference Calls and a meeting on April 15
Subject: Conference Calls and a meeting on April 15

Bev - 
As we discussed yesterday, I would like to schedule conference calls every two weeks between the
meeting participants from last week so that we can be sure everyone understands what we are
planning and so there are no questions moving forward.  Can you and Dale schedule such a
conference call starting next week where we will discuss strategy of the modeling effort and then
have update calls every two weeks after that?  I would suggest that they be early on Wednesday
morning or late in the afternoon on Wednesday and I can provide a conference bridge number if
SWCA does not have one available.

Then on April 15 I would like to schedule an update meeting face to face at Montgomery so that
we see the results of the 6 weeks of effort.  Please let me know if I need to do anything to help
facilitate this.
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Cheers!
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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From: Richard A Gerhart
To: John Windes
Subject: RE: Confirming: Rosemont Mine consultation meeting
Date: 07/24/2009 05:54 PM

Yes, John. I think AGFD needs to be at the table (email no.1). I have been asked to
also invite BLM and COE because they also have regulatory decisions to make and
will likely need to consult. I did not want to bring in everybody at this point in order
to keep the focus on the FS consultation issue (email no. 2). My focus (and my
assignment) at this point is fairly narrow: to get the consultation moving forward. I
will leave it up to the project manager as to when they want to bring in all the
cooperators. I also need to be careful not to overstep my authority and make sure I
coordinate with the people in charge.

Let's see how the coming meeting goes; if we decide if there is a need to get a
larger group together, I can try to facilitate that. We (FS) want to be transparent
and inclusive, but the number of meetings associated with this project are
sometimes overwhelming. 

I'm out of town all next week, but will be glad to get together with you when I get
back.

Rick

Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ  85701
(520) 388-8374
rgerhart@fs.fed.us

▼ "John Windes" <JWindes@azgfd.gov>

"John Windes"
<JWindes@azgfd.gov> 

07/24/2009 05:20 PM

To "Richard A Gerhart" <rgerhart@fs.fed.us>,
<Sherry_Barrett@fws.gov>,
<jason_douglas@fws.gov>, "Larry Jones"
<ljones02@fs.fed.us>, "Deborah K Sebesta"
<dsebesta@fs.fed.us>, <kkertell@swca.com>,
<tfurgason@swca.com>,
<jsturgess@augustaresource.com>

cc "Beverley A Everson" <beverson@fs.fed.us>, "Kent C
Ellett" <kellett@fs.fed.us>, "Jeanine Derby"
<jderby@fs.fed.us>, "Reta Laford"
<rlaford@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

Subject RE: Confirming: Rosemont Mine consultation meeting

mailto:CN=Richard A Gerhart/OU=R3/O=USDAFS
mailto:JWindes@azgfd.gov


By the way, Rick (sorry about 3 emails – I was gone for a week too and am still
catching up)  We have been trying to get a meeting together with the FS biological
folks and the Cooperating agency biological folks.  One thing is I’d like to see what
sort of alternatives are being discussed.  This formal meeting once a month update
thing is not working for AGFD.  When can I come hang out in your office and talk
about this stuff?

 
From: Richard A Gerhart [mailto:rgerhart@fs.fed.us] 
Sent: Monday, July 20, 2009 2:36 PM
To: Sherry_Barrett@fws.gov; jason_douglas@fws.gov; Larry Jones;
Deborah K Sebesta; John Windes; kkertell@swca.com;
tfurgason@swca.com; jsturgess@augustaresource.com
Cc: Beverley A Everson; Kent C Ellett; Jeanine Derby; Reta Laford;
Melinda D Roth; Teresa Ann Ciapusci
Subject: Confirming: Rosemont Mine consultation meeting 

 

This is to confirm that we have identified a date and time for the
discussion on consultation. That date and time is August 5, 2009 at 9
AM. We will meet at the USFWS conference room (201 N. Bonita, Suite
141, Tucson). 

In no particular order, here are topics that we might want to discuss. 
Define the action area (analysis boundary) for the project. 
Identify species included in the analysis. 
Develop potential conservation measures to be included in
the proposed action. 
Discuss a timeline for consultation (this is dependant on the
development and refinement of a proposed action and
alternatives).

If there are other issues items we need to discuss, please send them to
me and I will get them on an agenda. 

SWCA has been working on a draft biological assessment. Ken, would
this be available to share during or prior to the meeting? 

Finally, it has been suggested that we bring in other Federal agencies
and cooperating agencies for this meeting, but I believe it would be
better to keep it small and focused initially. It may be appropriate to
discuss how to proceed with cooperators at this first meeting. That said,
if I inadvertently left someone out of this mailing who should be at the
table, please forward this to them. 

Rick 

Richard A. Gerhart



Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ  85701
(520) 388-8374
rgerhart@fs.fed.us



From: John Windes
To: Richard A Gerhart; Sherry_Barrett@fws.gov; jason_douglas@fws.gov; Larry Jones; Deborah K Sebesta;

kkertell@swca.com; tfurgason@swca.com; jsturgess@augustaresource.com
Cc: Beverley A Everson; Kent C Ellett; Jeanine Derby; Reta Laford; Melinda D Roth; Teresa Ann Ciapusci
Subject: RE: Confirming: Rosemont Mine consultation meeting
Date: 07/24/2009 05:20 PM

By the way, Rick (sorry about 3 emails – I was gone for a week too and am still catching up)  We
have been trying to get a meeting together with the FS biological folks and the Cooperating agency
biological folks.  One thing is I’d like to see what sort of alternatives are being discussed.  This
formal meeting once a month update thing is not working for AGFD.  When can I come hang out in
your office and talk about this stuff?
 

From: Richard A Gerhart [mailto:rgerhart@fs.fed.us] 
Sent: Monday, July 20, 2009 2:36 PM
To: Sherry_Barrett@fws.gov; jason_douglas@fws.gov; Larry Jones; Deborah K Sebesta; John Windes;
kkertell@swca.com; tfurgason@swca.com; jsturgess@augustaresource.com
Cc: Beverley A Everson; Kent C Ellett; Jeanine Derby; Reta Laford; Melinda D Roth; Teresa Ann Ciapusci
Subject: Confirming: Rosemont Mine consultation meeting
 

This is to confirm that we have identified a date and time for the discussion on consultation. That date
and time is August 5, 2009 at 9 AM. We will meet at the USFWS conference room (201 N. Bonita,
Suite 141, Tucson). 

In no particular order, here are topics that we might want to discuss.

Define the action area (analysis boundary) for the project.
Identify species included in the analysis.
Develop potential conservation measures to be included in the proposed action.
Discuss a timeline for consultation (this is dependant on the development and refinement of a
proposed action and alternatives).

If there are other issues items we need to discuss, please send them to me and I will get them on an
agenda. 

SWCA has been working on a draft biological assessment. Ken, would this be available to share during
or prior to the meeting? 

Finally, it has been suggested that we bring in other Federal agencies and cooperating agencies for
this meeting, but I believe it would be better to keep it small and focused initially. It may be appropriate
to discuss how to proceed with cooperators at this first meeting. That said, if I inadvertently left
someone out of this mailing who should be at the table, please forward this to them. 

Rick 

Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ  85701
(520) 388-8374
rgerhart@fs.fed.us
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From: Beverley A Everson
To: Melissa Reichard
Cc: Charles Coyle; Reta Laford; sshafiqullah@fs.fed.us; Teresa Ann Ciapusci; Tom Furgason
Subject: Re: Conversation with Salek
Date: 04/28/2009 02:23 PM

Melissa, 

I like both of your suggestions for postings to WebEx (new reports submitted, and meeting summaries).
 Reta, do you have any objections to this? 

Also, I will add the request for hard copies to Thursdays agenda. 

Thank you. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Melissa Reichard" <mreichard@swca.com>

04/28/2009 01:08 PM

To "Tom Furgason" <tfurgason@swca.com>, "Charles Coyle"
<ccoyle@swca.com>, "Beverley A Everson" <beverson@fs.fed.us>,
"Reta Laford" <rlaford@fs.fed.us>, "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

cc <sshafiqullah@fs.fed.us>
Subject Conversation with Salek

Everyone- 
I wanted to fill you in on a discussion that Salek and I had. He stopped by on his way out to touch base
about the Hydrology conf calls. I updated him on the happenings of the last IDT meeting and the
cancellation of the bi-weekly conference calls. We also discussed the new tech reports that have been
received. I gave him a CD of the Tailings Design report that was submitted last week. When he asked
about a hard copy, I informed him that Rosemont is only submitting one copy. 
  
A few thoughts- 
1. We need to decide on a process of notifying specialists or core team members of the availability of
Tech Reports. I could send out an announcement through WebEx of reports that have been received
when I get them uploaded, if Bev feels this is appropriate. An announcement would be able to be
reviewed by anyone on the sight and it’s history could be referenced. 
  
2. I know this was discussed with Bev last week, but could Rosemont be given some guidelines of what

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
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is required for submission? When we spoke about it, I think we came to a number of 6 hard copies. At
least 2 copies for SWCA would be appreciated (1 for AR and 1 for library). You may also want to be
sure to include a copy for specialists responsible for reviewing the document. 
  
3. I was thinking that, as we move to crucial steps in the process, is there something we can do to keep
the team apprised of meetings and things that happened. It might just be a matter of my posting up
brief (draft, of course) notes from the meeting on WebEx in case someone needs to catch up on
something missed. 
  
I welcome any feedback you might have. 
Thanks! 
  
Melissa  Reichard 
Project Administrator 
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 85701 
(520)325-9194, (520)325-2033 fax 
  
Sound Science. Creative Solutions. 
  
"Man's mind, once stretched by a new idea, never regains its original dimensions." -Oliver Wendell
Holmes 
  



From: Melissa Reichard
To: Beverley A Everson; abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us;

ecuriel@fs.fed.us; gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us;
ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth; rlefevre@fs.fed.us; sldavis@fs.fed.us;
sshafiqullah@fs.fed.us; temmett@fs.fed.us; Tom Furgason; Walter Keyes; wgillespie@fs.fed.us

Subject: RE: Cooperating Agency Alternative Docs Now Online
Date: 09/04/2009 12:43 PM

I looked at the way the folder was set up and fixed a couple of things. Everyone should be able to
access the CA folder within WebEx now.
Thanks!
 
Melissa
 
"Science is organized knowledge. Wisdom is organized life." -Immanuel Kant

From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Friday, September 04, 2009 10:25 AM
To: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;
gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M
Farrell; Melinda D Roth; Melissa Reichard; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; Tom Furgason; Walter Keyes; wgillespie@fs.fed.us
Subject: Fw: Cooperating Agency Alternative Docs Now Online
 

Some team members are having problems with WebEx and getting into the Cooperating Agency
documents.  Here's another option for accessing them, and I'll talk to John Able about the WebEx
issues. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 09/04/2009 10:22 AM -----
John Able <jable@fs.fed.us> 
Sent by: johnable23@gmail.com

09/04/2009 09:31 AM

To Heidi Schewel <hschewel@fs.fed.us>
cc Beverley A Everson <beverson@fs.fed.us>, Teresa Ciapusci

<tciapusci@fs.fed.us>, mroth@fs.fed.us, Reta Laford
<rlaford@fs.fed.us>

Subject Cooperating Agency Alternative Docs Now Online

 
  

Barbara put the PDF versions of the alternative docs from the cooperating agencies online at
http://rosemonteis.us/node/390. (Barbara will work on converting to HTML this weekend.) 
Thanks to all for the team effort needed to get these all scanned, to me, and online in record
time!
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John A. Able, Information Steward
Transparency, Collaboration, Knowledge
Coronado National Forest
Text or Voice:  520-405-4256
Twitter:  @johnable (work/public/private -- because social media destroys boundaries)



From: Rochelle Desser
To: Tom Furgason
Cc: Beverley A Everson; Melissa Reichard; Melinda D Roth; Salek Shafiqullah
Subject: RE: coordination meeting 9:30 tuesday 866 919 8114 pc 128398
Date: 03/30/2010 08:58 AM

Hi all, 

I am just logging on after my weekend with family.  I will start the call at 9:30 as planned to give me a
chance to prepare.  Sorry Tom that I am unable to accomodate... 

 

"Tom Furgason" <tfurgason@swca.com>

03/29/2010 04:36 PM

To "Melinda D Roth" <mroth@fs.fed.us>
cc "Beverley A Everson" <beverson@fs.fed.us>, "Melissa Reichard"

<mreichard@swca.com>, "Rochelle Desser" <rdesser@fs.fed.us>,
"Salek Shafiqullah" <sshafiqullah@fs.fed.us>

Subject RE: coordination meeting tomorrow - can we start at 9:00 instead of
9:30?

Bev, 
  
Melissa and I will plan on being there at 9:00. 
  
Tom 
  
From: Melinda D Roth [mailto:mroth@fs.fed.us] 
Sent: Monday, March 29, 2010 4:21 PM
To: Tom Furgason
Cc: Beverley A Everson; Melissa Reichard; Rochelle Desser; Salek Shafiqullah
Subject: RE: coordination meeting tomorrow - can we start at 9:00 instead of 9:30? 
  

Checking in on prep for the RO update was a part of the meeting that I understood would be included
for Tuesday. 

Mindee Roth
Coronado National Forest

mailto:CN=Rochelle Desser/OU=WO/O=USDAFS
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300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Tom Furgason"
<tfurgason@swca.com>

03/29/2010 01:27 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Melissa Reichard" <mreichard@swca.com>,
"Melinda D Roth" <mroth@fs.fed.us>, "Rochelle Desser" <rdesser@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>

cc
Subject RE: coordination meeting tomorrow - can we start at 9:00 instead of 9:30?

 

Bev, 
 
It was my understanding that the Landforming call was to be part of the regular meeting.  Did I misunderstand? 
 
Tom 
 
From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Monday, March 29, 2010 12:47 PM
To: Tom Furgason; Melissa Reichard; Melinda D Roth; Rochelle Desser; Salek Shafiqullah
Subject: coordination meeting tomorrow - can we start at 9:00 instead of 9:30? 
 

There is a landforming conference call tomorrow at 10:00, and so I'm wondering if we can start our
meeting earlier and try to avoid conflict between the two meetings.  Thanks. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305 



From: Melinda D Roth
To: Tom Furgason
Cc: Beverley A Everson; Melissa Reichard; Rochelle Desser; Salek Shafiqullah
Subject: RE: coordination meeting tomorrow - can we start at 9:00 instead of 9:30?
Date: 03/29/2010 04:21 PM

Checking in on prep for the RO update was a part of the meeting that I understood would be included
for Tuesday. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Tom Furgason" <tfurgason@swca.com>

03/29/2010 01:27 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>, "Melinda D Roth" <mroth@fs.fed.us>,
"Rochelle Desser" <rdesser@fs.fed.us>, "Salek Shafiqullah"
<sshafiqullah@fs.fed.us>

cc
Subject RE: coordination meeting tomorrow - can we start at 9:00 instead of

9:30?

Bev, 
  
It was my understanding that the Landforming call was to be part of the regular meeting.  Did I misunderstand? 
  
Tom 
  
From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Monday, March 29, 2010 12:47 PM
To: Tom Furgason; Melissa Reichard; Melinda D Roth; Rochelle Desser; Salek Shafiqullah
Subject: coordination meeting tomorrow - can we start at 9:00 instead of 9:30? 
  

There is a landforming conference call tomorrow at 10:00, and so I'm wondering if we can start our
meeting earlier and try to avoid conflict between the two meetings.  Thanks. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305 
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From: Tom Furgason
To: Melinda D Roth
Cc: Beverley A Everson; Melissa Reichard; Rochelle Desser; Salek Shafiqullah
Subject: RE: coordination meeting tomorrow - can we start at 9:00 instead of 9:30?
Date: 03/29/2010 04:36 PM

Bev,
 
Melissa and I will plan on being there at 9:00.
 
Tom
 

From: Melinda D Roth [mailto:mroth@fs.fed.us] 
Sent: Monday, March 29, 2010 4:21 PM
To: Tom Furgason
Cc: Beverley A Everson; Melissa Reichard; Rochelle Desser; Salek Shafiqullah
Subject: RE: coordination meeting tomorrow - can we start at 9:00 instead of 9:30?
 

Checking in on prep for the RO update was a part of the meeting that I understood would be included
for Tuesday. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Tom Furgason" <tfurgason@swca.com>

03/29/2010 01:27 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>, "Melinda D Roth" <mroth@fs.fed.us>,
"Rochelle Desser" <rdesser@fs.fed.us>, "Salek Shafiqullah"
<sshafiqullah@fs.fed.us>

cc
Subject RE: coordination meeting tomorrow - can we start at 9:00 instead of

9:30?

 

Bev, 
  
It was my understanding that the Landforming call was to be part of the regular meeting.  Did I misunderstand? 
  
Tom 
  
From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Monday, March 29, 2010 12:47 PM
To: Tom Furgason; Melissa Reichard; Melinda D Roth; Rochelle Desser; Salek Shafiqullah
Subject: coordination meeting tomorrow - can we start at 9:00 instead of 9:30? 
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There is a landforming conference call tomorrow at 10:00, and so I'm wondering if we can start our
meeting earlier and try to avoid conflict between the two meetings.  Thanks. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Tom Furgason
To: Beverley A Everson; Melissa Reichard; Melinda D Roth; Rochelle Desser; Salek Shafiqullah
Subject: RE: coordination meeting tomorrow - can we start at 9:00 instead of 9:30?
Date: 03/29/2010 01:27 PM

Bev,
 
It was my understanding that the Landforming call was to be part of the regular meeting.  Did I
misunderstand?
 
Tom
 

From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Monday, March 29, 2010 12:47 PM
To: Tom Furgason; Melissa Reichard; Melinda D Roth; Rochelle Desser; Salek Shafiqullah
Subject: coordination meeting tomorrow - can we start at 9:00 instead of 9:30?
 

There is a landforming conference call tomorrow at 10:00, and so I'm wondering if we can start our
meeting earlier and try to avoid conflict between the two meetings.  Thanks. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson
To: Dale Ortman PE
Cc: 'Salek Shafiqullah'; 'Tom Furgason'
Subject: RE: Core team review of Rosemont Proposed Action
Date: 10/23/2008 12:18 PM

Let's say 9:00 on Monday morning, your office if that's okay.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

10/23/2008 08:19 AM

To "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>

cc "'Tom Furgason'" <tfurgason@swca.com>

Subject RE: Core team review of Rosemont Proposed
Action

Bev,

Just got back from giving a paper at the Tailings and Mine Waste
'08
conference in Vail.  Unfortunately, I've got commitments on
Friday that will
not allow me to meet, but I'll be available early next week.  So
let me know
when you and Salek are available and we'll get together.

Cheers,

Dale

_______________________

Dale Ortman PE
Consulting Engineer

(520) 896-2404 - Office
(520) 449-7307 - Mobile
(520) 896-9703 - Fax

daleortmanpe@live.com

PO Box 1233
Oracle, AZ  85623
                   

-----Original Message-----
From: Beverley A Everson [mailto:beverson@fs.fed.us] 
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Sent: Wednesday, October 22, 2008 1:46 PM
To: daleortmanpe@live.com; Salek Shafiqullah
Subject: Core team review of Rosemont Proposed Action

Hi Dale,

I have my comments and comments from Debby Kriegel, Salek, Sarah
Davis and
Walt Keyes that I am sending to your office in hard copy (I have
mine and
Debby's in electronic format, but the files are too large to go
through our
fire wall, and so I can't email them to you).  No other comments
were
received, so this is all of them.  They are going out through
our mailroom
via the SWCA mailbox.

Salek and I had the most comments, and because of this, we would
like to
meet with you to go over our comments and the rest of the team's
comments.
We're both available Friday afternoon - would you be available
then?
Monday morning is also a possibility for me, though I'm not sure
of Sal's
availability.

Bev

Beverley A. Everson

Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Tom Furgason
To: Beverley A Everson; Dale Ortman PE
Cc: Salek Shafiqullah; Melissa Reichard
Subject: RE: Core team review of Rosemont Proposed Action
Date: 10/26/2008 04:50 PM

Hi Bev,
 
I'll be available until 10:00 am.  I'm looking forward to hearing the comments of the FS Team and
getting this to Region this week.
 
Tom

From: Beverley A Everson [mailto:beverson@fs.fed.us]
Sent: Thu 10/23/2008 12:18 PM
To: Dale Ortman PE
Cc: 'Salek Shafiqullah'; Tom Furgason
Subject: RE: Core team review of Rosemont Proposed Action

Let's say 9:00 on Monday morning, your office if that's okay.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

                                                                          
             "Dale Ortman PE"                                             
             <daleortmanpe@liv                                            
             e.com>                                                     To
                                       "'Beverley A Everson'"             
             10/23/2008 08:19          <beverson@fs.fed.us>, "'Salek      
             AM                        Shafiqullah'"                      
                                       <sshafiqullah@fs.fed.us>           
                                                                        cc
                                       "'Tom Furgason'"                   
                                       <tfurgason@swca.com>               
                                                                   Subject
                                       RE: Core team review of Rosemont   
                                       Proposed Action                    
                                                                          
                                                                          
                                                                          
                                                                          
                                                                          
                                                                          

Bev,

mailto:tfurgason@swca.com
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:sshafiqullah@fs.fed.us
mailto:mreichard@swca.com


Just got back from giving a paper at the Tailings and Mine Waste '08
conference in Vail.  Unfortunately, I've got commitments on Friday that
will
not allow me to meet, but I'll be available early next week.  So let me
know
when you and Salek are available and we'll get together.

Cheers,

Dale

_______________________

Dale Ortman PE
Consulting Engineer

(520) 896-2404 - Office
(520) 449-7307 - Mobile
(520) 896-9703 - Fax

daleortmanpe@live.com

PO Box 1233
Oracle, AZ  85623

-----Original Message-----
From: Beverley A Everson [mailto:beverson@fs.fed.us]
Sent: Wednesday, October 22, 2008 1:46 PM
To: daleortmanpe@live.com; Salek Shafiqullah
Subject: Core team review of Rosemont Proposed Action

Hi Dale,

I have my comments and comments from Debby Kriegel, Salek, Sarah Davis and
Walt Keyes that I am sending to your office in hard copy (I have mine and
Debby's in electronic format, but the files are too large to go through our
fire wall, and so I can't email them to you).  No other comments were
received, so this is all of them.  They are going out through our mailroom
via the SWCA mailbox.

Salek and I had the most comments, and because of this, we would like to
meet with you to go over our comments and the rest of the team's comments.
We're both available Friday afternoon - would you be available then?
Monday morning is also a possibility for me, though I'm not sure of Sal's
availability.

Bev

Beverley A. Everson

Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

mailto:beverson@fs.fed.us


Voice: 520-388-8428
Fax: 520-388-8305



From: Dale Ortman PE
To: 'Beverley A Everson'; 'Salek Shafiqullah'
Cc: 'Tom Furgason'
Subject: RE: Core team review of Rosemont Proposed Action
Date: 10/23/2008 08:19 AM

Bev,

Just got back from giving a paper at the Tailings and Mine Waste '08
conference in Vail.  Unfortunately, I've got commitments on Friday that will
not allow me to meet, but I'll be available early next week.  So let me know
when you and Salek are available and we'll get together.

Cheers,

Dale

_______________________

Dale Ortman PE
Consulting Engineer

(520) 896-2404 - Office
(520) 449-7307 - Mobile
(520) 896-9703 - Fax

daleortmanpe@live.com

PO Box 1233
Oracle, AZ  85623
                   

-----Original Message-----
From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Wednesday, October 22, 2008 1:46 PM
To: daleortmanpe@live.com; Salek Shafiqullah
Subject: Core team review of Rosemont Proposed Action

Hi Dale,

I have my comments and comments from Debby Kriegel, Salek, Sarah Davis and
Walt Keyes that I am sending to your office in hard copy (I have mine and
Debby's in electronic format, but the files are too large to go through our
fire wall, and so I can't email them to you).  No other comments were
received, so this is all of them.  They are going out through our mailroom
via the SWCA mailbox.

Salek and I had the most comments, and because of this, we would like to
meet with you to go over our comments and the rest of the team's comments.
We're both available Friday afternoon - would you be available then?
Monday morning is also a possibility for me, though I'm not sure of Sal's
availability.

Bev

Beverley A. Everson

Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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mailto:beverson@fs.fed.us
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mailto:tfurgason@swca.com


From: Walter Keyes
To: Debby Kriegel
Cc: Debby Kriegel; mbidwell@swca.com; Salek Shafiqullah
Subject: Re: Data Needed from Rosemont - Rocks and plants
Date: 12/17/2009 01:09 PM

Debby,

Good writeup, logic and needs description.

Suggestion for #2 below; an additional bullet (now or later) might be in order. 
Namely, if there are different suites of native plants best adapted to different
"growth mediums", a plan should be developed to place that material/plant or seed
those suites of veg to achieve targeted reveg and biology needs.  Specifically I'm
thinking of Agave/bat concerns, but this applies to lots of plant species/obligates. 
An example of how it can go wrong inadvertently would be that if a "growth
medium" which is best for Agave survival is placed on slopes which are not
conducive to Agave survival (north facing, south facing, whatever), we all have
missed a huge opportunity.  Resolving what "growth medium" goes where--for visual
AND plant growth needs--solves problems for the proponent and the land manager.

Walt.
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
     This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
..........................................................................
▼ Debby Kriegel/R3/USDAFS

Debby
Kriegel/R3/USDAFS 

12/15/2009 03:22 PM

To mbidwell@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc Debby Kriegel/R3/USDAFS@FSNOTES

Subject Data Needed from Rosemont - Rocks and plants

I'm getting ready to formally request the following
information from Rosemont, and would appreciate your
comments...

1.  Information about the appearance of the outermost waste rock
(sometimes referred to as “growth medium” or “topsoil”) and visible back
parts of the pit.  This data will be necessary for both analysis of visual
resources and for creating accurate simulations.  Information needed:
•    The color range of the rock types that will comprise the outermost
waste rock.  This could be as simple as providing samples of the rock,

mailto:CN=Walter Keyes/OU=R3/O=USDAFS
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mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


identifying field sites where the material can be viewed (such as on the
test plots), and photographs.
•    Permeon tests to determine application rates for the back of the pit,
and outermost waste rock if it will be lighter than surrounding landscape
colors.  The Permeon representative is in the Tucson area approx. once
each month.  If Rosemont could provide locations to test the correct
rock types (which should be newly excavated rock, not weathered
locations), he is willing to travel to the site to test various application
rates.
•    Post-mine options for breaking up the uppermost horizontal benches
in the back of the pit.  Depending on alternative, up to 20 benches
would be visible from travelways, including Highway 83.

2.  A study of establishing trees and shrubs on reclaimed slopes.  The
current research on seeding is an excellent start, but reclamation should
also include trees and shrubs (and possibly cacti) in order to more
quickly stabilize the slopes and meet visual quality goals.  Coordination
with U of A’s Dr. Fehmi would be a good place to start, and perhaps he
could recommend a consultant.  The study would answer the following
questions:
•    Which species and sizes of plants would be most successful on the
outermost material?  Native plants should be selected from those
currently growing at the site, and would include salvage/transplants,
seedlings, and/or container plants.  Patterns of plants on the new slopes
should mimic those of the surrounding landscape.  
•    Where can the needed plants be obtained in sizes and quantities
that would likely be necessary?  Options include salvaging from the site,
purchasing from local nurseries, contracting propagation, or some
combination.  Landforming work will affect the exact quantities, but a
rough examination of existing numbers of plants and species per acre in
the area would provide a good starting point,.  And I know of one local
plant expert with a nursery who might be available to provide
information on the success of propagating species not typically sold in
nurseries and/or to could help propagate plants.



From: Salek Shafiqullah
To: Tom Furgason
Cc: Dale Ortman PE
Subject: Re: Debriefing on the June 22 hydrology meeting
Date: 07/07/2010 03:51 PM

Tom,
Wondering if this happened without me or is it still in the hopper.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

06/25/2010 06:10 PM

To "Dale Ortman PE" <daleortmanpe@live.com>

cc "Reta Laford" <rlaford@fs.fed.us>, "Kathy Arnold"
<karnold@rosemontcopper.com>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>, "Melissa
Reichard" <mreichard@swca.com>, "Jonathan Rigg"
<jrigg@swca.com>

Subject Debriefing on the June 22 hydrology meeting

Dale,

 
Reta mentioned to Rosemont today that she was concerned with some information
that she heard regarding the outcome of the hydrology meeting on June 22.  Would
you be available next week to have a conference call with Reta, Salek, and Kathy to
discuss this?  

 
I suggest that we schedule this call by having Reta respond first with a few
available dates and times and see if everybody else can meet a common
appointment.   Thank you.

 
Tom Furgason
Office Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
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From: Tom Furgason
To: Salek Shafiqullah
Cc: Dale Ortman PE
Subject: RE: Debriefing on the June 22 hydrology meeting
Date: 07/07/2010 11:36 PM

Salek,
 
This is still in the hopper as far as I know.  I think Reta is concerned about some feedback she heard
from you regarding the June 22 meeting.  She did not disclose the nature of your comments, so I don't
know if we need to go forward with this meeting or I'm inflating a non-issue.  Would you please follow
up with Reta and ask her if she feels it would be useful to have this meeting?  Thanks.
 
Tom

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us]
Sent: Wed 7/7/2010 3:51 PM
To: Tom Furgason
Cc: Dale Ortman PE
Subject: Re: Debriefing on the June 22 hydrology meeting

Tom, 
Wondering if this happened without me or is it still in the hopper.  Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Tom Furgason" <tfurgason@swca.com>

06/25/2010 06:10 PM

To "Dale Ortman PE" <daleortmanpe@live.com>
cc "Reta Laford" <rlaford@fs.fed.us>, "Kathy Arnold"

<karnold@rosemontcopper.com>, "Salek Shafiqullah"
<sshafiqullah@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>, "Jonathan Rigg" <jrigg@swca.com>

Subject Debriefing on the June 22 hydrology meeting

Dale, 
  
Reta mentioned to Rosemont today that she was concerned with some information that she heard regarding the
outcome of the hydrology meeting on June 22.  Would you be available next week to have a conference call with

Reta, Salek, and Kathy to discuss this?   
  
I suggest that we schedule this call by having Reta respond first with a few available dates and times and see if

everybody else can meet a common appointment.   Thank you. 
  
Tom Furgason 
Office Director 

SWCA Environmental Consultants 

mailto:tfurgason@swca.com
mailto:sshafiqullah@fs.fed.us
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343 West Franklin Street 
Tucson, AZ 85701

(520) 325-9194 ext. 110 
(520) 820-5178 mobile 
(520) 325-2033 fax 
  



From: Robert Lefevre
To: Beverley A Everson
Cc: Randall A Smith; Salek Shafiqullah
Subject: Re: December 10 Rosemont Copper Project Core and Extended Team Meeting
Date: 11/21/2008 08:16 AM

Salek and I intend to be at the Regional Watershed workshop in Albuquerque December
8-12.  
Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

11/20/2008 04:29 PM

To Andrea W Campbell/R3/USDAFS@FSNOTES, Christopher C
LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kendra L
Bourgart/WO/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Michael A
Linden/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES, Roxane M
Raley/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Thomas
Skinner/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Alan
Belauskas/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, tfurgason@swca.com,
mriechard@SWCA.com

cc

Subject December 10 Rosemont Copper Project Core and Extended
Team Meeting

Hi Team,

You were asked to set December 10 aside (along with each second
Wednesday of the month for the next several months) for core and
extended team project meetings.  This email is to confirm that we will be
meeting on December 10, at NAFRI, from 8:30 to 4:30.  The topic of the
meeting is Issue Statement development for the Rosemont Copper Project
EIS.

mailto:CN=Robert Lefevre/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Randall A Smith/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


I'm attaching some prework for the meeting, which is at the following link:
.http://fsweb.wo.fs.fed.us/em/nepa/nepa_coordination_training/00index.html. 
The information is also on available on Webex, and I can provide FS
employees with a CD of the training which they can copy, if needed.  (SWCA
employees, please see Melissa for a copy of the training document or access
it on Webex).

Once you link to the site, which has training on Forest Plan 1900-1
Implementation, please read through Chapters 7 and 9 and be prepared to
discuss these chapters when we meet on the 10th  Be thinking especially in
terms of issue statement development for the Rosemont Copper Project, and
in particular, issue statement development within your own area of
expertise.  Be prepared to discuss what you've read. 

In addition, please give some thought to, and be prepared to discuss, the
information you received in the November 12 "technology transfer" meeting
we just attended.  We received a great deal of information in the meeting,
and I thank all of the attendees for hanging in there through some often
hard to understand technical discussion.  Now it is your turn to talk about
how that information that was shared in the meeting is influencing your
thoughts about the analysis process.  How will what you learned on
November 12 shape (or how has it shaped) how you think about the project
and how you believe the EIS should move forward?

Please be prepared to give your fellow December 10 meeting attendees your
perspective on these issues.  I know there has been a lot of work done on
the project "behind the scenes", outside of meetings, and I may specifically
ask some of you (beforehand) to share with others some of the great work
you've been doing.

Thanks, and I look forward to seeing you all on December 10.  An agenda
for the meeting will be forthcoming.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth;
mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
Walter Keyes; William B Gillespie

Subject: Re: DEIS review.  Please read message.  (more info)
Date: 10/29/2009 03:01 PM

If you are in the SO and want to check the hard copy of the DEIS to compare to what is in WebEx, let
me know.  If you're at Nogales, call and I'll look in the hard copy for you. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

10/29/2009 12:11 PM

To Beverley A Everson/R3/USDAFS
cc aelek@fs.fed.us, Deborah K Sebesta/R3/USDAFS@FSNOTES,

dkriegel@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
kbrown03@fs.fed.us, kellett@fs.fed.us, ljones02@fs.fed.us, Mary M
Farrell/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, mreichard@swca.com,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, Walter Keyes/R3/USDAFS@FSNOTES, William
B Gillespie/R3/USDAFS@FSNOTES

Subject DEIS review.  Please read message.Link

Several of the team has discovered missing sections of the DEIS as you've started your review.  I am
working with SWCA to try to get the missing pieces out to all of you.  I need your help; if you see
glaring omssions, based on what you know of the analysis (which is considerable at this point), or think
you see an omission, let me know via email, and cc to Tom Furgason (tfurgason@swca.com).  Tom will
send the sections you need electronically. 

Bev 

Also, there is one hard copy of the DEIS.   
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Thursday, October 29, 2009 3:01 PM
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;
kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; Melinda D Roth; Melissa
Reichard; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; Walter
Keyes; William B Gillespie
Subject: Re: DEIS review. Please read message. (more info)
 

If you are in the SO and want to check the hard copy of the DEIS to compare to what is in WebEx, let
me know.  If you're at Nogales, call and I'll look in the hard copy for you. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

10/29/2009 12:11 PM

To Beverley A Everson/R3/USDAFS
cc aelek@fs.fed.us, Deborah K Sebesta/R3/USDAFS@FSNOTES,

dkriegel@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
kbrown03@fs.fed.us, kellett@fs.fed.us, ljones02@fs.fed.us, Mary M
Farrell/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, mreichard@swca.com,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, Walter Keyes/R3/USDAFS@FSNOTES, William
B Gillespie/R3/USDAFS@FSNOTES

Subject DEIS review.  Please read message.Link
 

Several of the team has discovered missing sections of the DEIS as you've started your review.  I am
working with SWCA to try to get the missing pieces out to all of you.  I need your help; if you see
glaring omssions, based on what you know of the analysis (which is considerable at this point), or think
you see an omission, let me know via email, and cc to Tom Furgason (tfurgason@swca.com).  Tom will
send the sections you need electronically. 

Bev 

Also, there is one hard copy of the DEIS.   
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

notes://entr3b/872568590056BE15/DABA975B9FB113EB852564B5001283EA/A79FCB74F8088C3D07257655000A80A1


From: Larry Jones
To: Debby Kriegel
Cc: Salek Shafiqullah
Subject: Re: DEIS schedule and specialist reports for biology
Date: 06/10/2010 08:40 AM
Attachments: Document flow for Biology reports and DEIS RCC proposal.pdf

Debby--

thanks for your support!  i didn't wanna go it alone, and with support, i may not get
the unpleasant "behind closed doors talking to!" at least i now feel "covered" when i
can't produce specialist reports in ample time for DEIS. i spoke to teresa ann this
morning and she is 100% behind me and says she has tried to convey this message
for a long time...in fact, she said, she "wouldn't even think of writing the DEIS until
every one of those reports are sitting in front of her" and concurred we best not cut
corners and need to make the reports as thorough and accurate as possible.  but
the hang-up of course, are those darn orchids (not!)...see unbiased (not!) link if you
haven't...

http://azstarnet.com/news/science/environment/article_cb516052-20c5-5692-9a47-
5e5a1212ee2e.html

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Debby Kriegel/R3/USDAFS

Debby
Kriegel/R3/USDAFS

06/10/2010 08:05 AM

To Larry Jones/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES

cc

Subject Re: DEIS schedule and specialist reports for biology

Larry:  Great letter!

Mindee and Bev:  I feel exactly the same way.  IDT members and SWCA resource
specialists need to focus our efforts on getting the needed specialist work done and
specialist reports completed.  Writing DEISs without specialist reports and reviewing
incomplete DEISs is a waste of our limited time.  Would it be useful for others to put
similar letters in the record?  If so, I'd be happy to do one.  Please let me know.

Thanks.

mailto:CN=Larry Jones/OU=R3/O=USDAFS
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Hi Bev and Mindee--        6/10/2010 
 
As a follow-up to today's interdisciplinary team meeting for the proposed Rosemont Copper Mine project, 
I am expressing some concerns about the DEIS timeline and how it relates to information availability and 
the necessary documents that are typically the foundation of the DEIS. 
 
Biologists need to produce several documents to be in compliance with the National Forest Management 
Act, Endangered Species Act, Migratory Bird Treaty Act, Executive Order 13186, Bald and Golden Eagle 
Protection Act, and associated laws, regulations, and policies.  These documents also serve as 
information sources for the DEIS effects analyses on the alternatives.  The required documents are the 
Biological Evaluation, Migratory Bird Report, Management Indicator Species Report, and Biological 
Assessment (this can be a draft prior to DEIS because it needs to have a preferred alternative selected 
before Section 7 consultation can occur).  The documents are to be produced by SWCA, reviewed by the 
Forest Service, and approved by the Forest Service.  
 
Because of the magnitude and complexity of the proposed project, and because we are taking the lead 
for other agencies, I requested another report be produced, "Biologist report on the affected environment 
and identification of species for effects determinations.  This document "sets the stage" for the others, and 
is a necessary precursor. Thus, this is the first of five biology specialist reports to be completed by SWCA.  
I have rough drafts of all of these reports, but there is much work to do on all to bring them up to the 
standards I expect for such a large, complex, and controversial project.  Because of the perceived 
controversy, I think it behooves us to make these reports the most complete and accurate possible so 
that they are defensible in court, using the best available science, and considering all potential effects 
within the potential bounds of analysis. 
 
In order to do these reports, it is important to have several components available for effects analyses, 
such as species surveys, water table analyses, and most importantly, accurate descriptions of 
alternatives selected to be carried forward into analysis (accurate maps and acres of disturbed area).  
Along those lines of examples, surveys for a Forest Service Sensitive Species (Hexalectris colemanii) are 
being conducted now, so we only know some of the results. The water table analyses have not been 
completed yet (these are critical to determining effect to many species). Alternatives to be carried forward 
have only recently been selected, and there is still one potential alternative (“landforming”) that may still 
come forward.  Accurate maps of the footprints are not yet available, and the utility corridors and other 
specifics of ancillary connected actions are still unknown. 
 
I know that there has recently been an “extension” of the due date of a “final” DEIS (August), but I was 
told Chapter 3 of the DEIS was to be finalized by SWCA Monday (6/14/2010)…and today is Wednesday 
(6/9/2010).  I met with Geoff Soroka (SWCA) yesterday (6/8/2010) to go over the all-important first 
biologist report, which will set the stage for the other documents and which will have extremely useful 
information for the DEIS, but that is when I heard he cannot work on it because the DEIS was due 
Monday. 
 
My recommendation is that we not spend our time and SWCA’s working on the DEIS (at least the 
affected environment information in Chapter 3) until we get the informational precursors together.  As I 
understand it, the natural flow for NEPA- and NFMA- related procedures should be something like (for my 
specialty), in this order: (1) proposed action, (2) public scoping, (3) identification of significant issues, (4) 
information gathering, (5) alternative development, (6) alternative selection (those to carry forward into 
analysis), (7) information gathering, (8) specialists reports with effects determinations by alternative 
and/or preferred alternative, and (9) DEIS…then on to the post-DEIS processes. 
 
As far as I can tell, we are pretty much caught up to number 3 and mostly 4, but 5 should be completed to 
the level necessary for effects analyses.  There are uncertainties with 6 (connected actions and 
“landforming alternative”).  Some of 7 has been completed, but from my resource, critical information is 
lacking for the groundwater report (and Salek’s interpretation) and the orchid surveys (to be finished by 
end of June).  When these are in place, we are ready to proceed to 8 (starting with the affected 
environment report) and then on to 9.   







As mentioned earlier, we have drafts of the five reports, based on what we knew at the time, but they 
need considerable work, so I recommend we put our efforts into closing the gap on the information needs 
and finishing these reports before writing Chapter 3 of the DEIS. 


 


I am writing this because I do not want anyone to think I have not been diligently working on the 


proposed Rosemont Copper Project--I am feeling extremely rushed to produce a sound Chapter 3 in the 


DEIS before we have even completed any of the biology specialist reports, which should be the source of 


information and effects determinations for the DEIS. Also, we were asked to have effects determinations 


for the MPO on June 15, which is only a few days away, so that is completely impossible (those will be in 


specialist reports). This project has been my highest priority, and I am honestly using the programmed 


days when charging to Rosemont.  I could “cut corners” and approve documents that I am not satisfied 


with, but when my name goes on a document as an approver of a project of this magnitude, I want to 


make sure my reputation is intact and the Forest Service has covered all of its bases.  I am doing the best 


I can do juggle this and other priorities and program of work expectations, but I fear that is not 


achievable in the timeline, especially if we continually write, rewrite, and retrofit text in the DEIS.  I 


understand this project may be guided more by politics than conventional means, and you have to do 


what you have to do, but I feel I need to cover myself in the project record by explaining the inherent 


difficulties I have trying to meet the ambitious timeline. 


 


Thanks.   


 


--Larry Jones 







▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS 

06/10/2010 07:38 AM

To Beverley A Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

cc mreichard@swca.com

Subject DEIS schedule and specialist reports for biology

Mindee and Bev--

Following up on some discussions from yesterday's ID team meeting and some
concerns we expressed.  See attached. Melissa...please put in project record under
usual spot (Biological Resources, or similar).  Thanks!  FYI, I'm meeting with Teresa
Ann this morning for the Forest Plan compliance task.  I met before, but some follow
up is still needed.

Thanks!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us




Hi Bev and Mindee--        6/10/2010 
 
As a follow-up to today's interdisciplinary team meeting for the proposed Rosemont Copper Mine project, 
I am expressing some concerns about the DEIS timeline and how it relates to information availability and 
the necessary documents that are typically the foundation of the DEIS. 
 
Biologists need to produce several documents to be in compliance with the National Forest Management 
Act, Endangered Species Act, Migratory Bird Treaty Act, Executive Order 13186, Bald and Golden Eagle 
Protection Act, and associated laws, regulations, and policies.  These documents also serve as 
information sources for the DEIS effects analyses on the alternatives.  The required documents are the 
Biological Evaluation, Migratory Bird Report, Management Indicator Species Report, and Biological 
Assessment (this can be a draft prior to DEIS because it needs to have a preferred alternative selected 
before Section 7 consultation can occur).  The documents are to be produced by SWCA, reviewed by the 
Forest Service, and approved by the Forest Service.  
 
Because of the magnitude and complexity of the proposed project, and because we are taking the lead 
for other agencies, I requested another report be produced, "Biologist report on the affected environment 
and identification of species for effects determinations.  This document "sets the stage" for the others, and 
is a necessary precursor. Thus, this is the first of five biology specialist reports to be completed by SWCA.  
I have rough drafts of all of these reports, but there is much work to do on all to bring them up to the 
standards I expect for such a large, complex, and controversial project.  Because of the perceived 
controversy, I think it behooves us to make these reports the most complete and accurate possible so 
that they are defensible in court, using the best available science, and considering all potential effects 
within the potential bounds of analysis. 
 
In order to do these reports, it is important to have several components available for effects analyses, 
such as species surveys, water table analyses, and most importantly, accurate descriptions of 
alternatives selected to be carried forward into analysis (accurate maps and acres of disturbed area).  
Along those lines of examples, surveys for a Forest Service Sensitive Species (Hexalectris colemanii) are 
being conducted now, so we only know some of the results. The water table analyses have not been 
completed yet (these are critical to determining effect to many species). Alternatives to be carried forward 
have only recently been selected, and there is still one potential alternative (“landforming”) that may still 
come forward.  Accurate maps of the footprints are not yet available, and the utility corridors and other 
specifics of ancillary connected actions are still unknown. 
 
I know that there has recently been an “extension” of the due date of a “final” DEIS (August), but I was 
told Chapter 3 of the DEIS was to be finalized by SWCA Monday (6/14/2010)…and today is Wednesday 
(6/9/2010).  I met with Geoff Soroka (SWCA) yesterday (6/8/2010) to go over the all-important first 
biologist report, which will set the stage for the other documents and which will have extremely useful 
information for the DEIS, but that is when I heard he cannot work on it because the DEIS was due 
Monday. 
 
My recommendation is that we not spend our time and SWCA’s working on the DEIS (at least the 
affected environment information in Chapter 3) until we get the informational precursors together.  As I 
understand it, the natural flow for NEPA- and NFMA- related procedures should be something like (for my 
specialty), in this order: (1) proposed action, (2) public scoping, (3) identification of significant issues, (4) 
information gathering, (5) alternative development, (6) alternative selection (those to carry forward into 
analysis), (7) information gathering, (8) specialists reports with effects determinations by alternative 
and/or preferred alternative, and (9) DEIS…then on to the post-DEIS processes. 
 
As far as I can tell, we are pretty much caught up to number 3 and mostly 4, but 5 should be completed to 
the level necessary for effects analyses.  There are uncertainties with 6 (connected actions and 
“landforming alternative”).  Some of 7 has been completed, but from my resource, critical information is 
lacking for the groundwater report (and Salek’s interpretation) and the orchid surveys (to be finished by 
end of June).  When these are in place, we are ready to proceed to 8 (starting with the affected 
environment report) and then on to 9.   







As mentioned earlier, we have drafts of the five reports, based on what we knew at the time, but they 
need considerable work, so I recommend we put our efforts into closing the gap on the information needs 
and finishing these reports before writing Chapter 3 of the DEIS. 


 


I am writing this because I do not want anyone to think I have not been diligently working on the 


proposed Rosemont Copper Project--I am feeling extremely rushed to produce a sound Chapter 3 in the 


DEIS before we have even completed any of the biology specialist reports, which should be the source of 


information and effects determinations for the DEIS. Also, we were asked to have effects determinations 


for the MPO on June 15, which is only a few days away, so that is completely impossible (those will be in 


specialist reports). This project has been my highest priority, and I am honestly using the programmed 


days when charging to Rosemont.  I could “cut corners” and approve documents that I am not satisfied 


with, but when my name goes on a document as an approver of a project of this magnitude, I want to 


make sure my reputation is intact and the Forest Service has covered all of its bases.  I am doing the best 


I can do juggle this and other priorities and program of work expectations, but I fear that is not 


achievable in the timeline, especially if we continually write, rewrite, and retrofit text in the DEIS.  I 


understand this project may be guided more by politics than conventional means, and you have to do 


what you have to do, but I feel I need to cover myself in the project record by explaining the inherent 


difficulties I have trying to meet the ambitious timeline. 


 


Thanks.   


 


--Larry Jones 







From: Larry Jones
To: Melinda D Roth
Cc: Teresa Ann Ciapusci
Bcc: Salek Shafiqullah
Subject: Re: Doodle for Rosemont Bio-Hydro-Riparian field trip
Date: 11/05/2009 02:16 PM

This is confusing...we (Salek, Bob, and I) purposely left 19th out because it is a
cooperating agency meeting and we can't have cooperators meeting in the office as
well as on a field trip (one for biologists and hydrologists).  This will be a full day's
field trip, so after-Kartchner won't work.  I figure biologists will have a series of
informal field trips, as needed, and I thought only formal meetings required Teresa
Ann's input...but I do understand about  batching travel and reducing number of
meetings.  I can always cc Teresa Ann, if that is sufficient.

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS

11/05/2009 01:59 PM

To Larry Jones/R3/USDAFS@FSNOTES

cc

Subject Re: Doodle for Rosemont Bio-Hydro-Riparian field trip

Larry, I suggest 11/19 afternoon, since cooperators are in town for an am mtg. or
11/23 after Karchner Cavern mtg. afternoon in lieu of the cave tour?  Teresa Ann
needs to be in the loop on this type of coordination.  State agency reps.,especially
from Phx with their budget constraints, need to batch meetings up as much as
possible hence my suggested dates.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Larry Jones/R3/USDAFS

Larry
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notes://entr3b/07257842007798C7/0/EBE52AD89EC8BC85072578420077C68E


Jones/R3/USDAFS 

11/05/2009 11:54 AM

To jim_rorabaugh@fws.gov, msredl@azgfd.gov,
jason_douglas@fws.gov, Julia.Fonseca@rfcd.pima.gov,
Mike_Martinez@fws.gov, tfurgason@swca.com,
Marcia_Radke@blm.gov, turner.dennis@azdeq.gov,
lagrignano@azwater.gov, rcasavant@azstateparks.gov,
jsorensen@azgfd.gov, Cat_Crawford@fws.gov,
doug_duncan@fws.gov, Marit_Alanen@fws.gov,
Jeff_Simms@blm.gov, sidner@u.arizona.edu,
JWindes@azgfd.gov, karen.howe@tonation-nsn.gov,
tsnow@azgfd.gov, gsoroka@swca.com,
abest@westlandresources.com, SEhret@azgfd.gov,
dtilton@azgfd.gov, mwalton@azgfd.gov, Richard A
Gerhart/R3/USDAFS@FSNOTES, Bobbi L
Barrera/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, kkertell@swca.com,
blindenlaub@westlandresources.com,
scott_richardson@fws.gov, Keith_Hughes@blm.gov,
Marjorie.E.Blaine@usace.army.mil, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES

cc karnold@rosemontcopper.com, Beverley A
Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

Subject Doodle for Rosemont Bio-Hydro-Riparian field trip

Cooperating Agency, Fish and Wildlife Service, Forest Service, SWCA, and
WestLand Biology-related folk:

Below is a Doodle link for a field trip to go the the Rosemont Area.  We
would like to bring together biologists with hydrologists and riparian
vegetation staff to better understand the interrelationships of these fields
and what the implications for the proposed Rosemont Copper Mine might be.  I
will assume that if you doodle in dates, that is a positive RSVP (the usual
short-term emergencies not withstanding).  This was sent to my coop agency
emailing group of biologists or biology-related folks that asked to be
involved...and it is a pretty hefty list already, but we do want to hear
from hydrologists and riparianologists of our cooperating agencies,
particularly BLM and the the Army Corps of Engineers involved in the
project.  So, don't ask me to include others on the emailing list--I ask you
contact appropriate parties (e.g., hydrologists) in your own agency
yourself.  Please note, however, this is a biology-centric meeting...we want
to know about water surface and subterranean flows, karst issues, downstream
effects, and riparian vegetation as it applies to (particularly) sensitive
plants and animals, as well as likely monitoring scenarios to consider.

We are thinking the Nov 17 date is preferred because it isn't too far off,
and we need to address these issues, but isn't next week!  

Thanks for your interest in working with us on this important topic!

http://www.doodle.com/sbf9d2ear66qsaz3

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us





From: Melinda D Roth
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Melissa Reichard'; Salek Shafiqullah - USFS; 'Tom Furgason'; Melinda D Roth
Subject: Re: Draft - Alts Considered but Dismissed - Preliminary Summary of Alts for SRK Evaluation
Date: 10/23/2009 12:20 PM
Attachments: 2009-10-22_Ortman_Everson et al_PrelimAltConButDis_memo_DRAFT.pdf

Please add from the Cooperating Agencies table Pima County comment #24: Reconstruct the
McCleary drainage at mine closure.  Also, Is the review of RCC's economic analysis of Sycamore and
Scholefield alts. being reviewed under a separate contract?  (Bev is going to look for an electronic copy
of Pima County's July 28 letter and will email it to you if she finds it.  I'll FAX over a copy to SWCA
right now.) 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Dale Ortman PE"
<daleortmanpe@live.com>

10/22/2009 04:35 PM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "Salek Shafiqullah -
USFS " <sshafiqullah@fs.fed.us>

cc "'Melinda D Roth'" <mroth@fs.fed.us>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>

Subject Draft - Alts Considered but Dismissed - Preliminary Summary of Alts
for SRK Evaluation

Bev, 
  
As directed in the Rosemont EIS status meeting of 20 October 2009 attached is a draft memorandum
summarizing the Alternatives Considered but Dismissed proposed for further evaluation by SRK.  The summary is
based on the documents indicated in the memorandum.  Please note that I have not located a copy of the 28
July 2009 letter from Pima County and need it to describe Alternative 15 in the summary.  I will endeavor to
locate a copy of the letter, but if you have one handy I would appreciate getting a look at it.  Please review the
attached memorandum; however I will continue on with developing a preliminary scope-of-work for SRK and will

continue discussion with SRK regarding this work. 
  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com
mailto:beverson@fs.fed.us
mailto:mreichard@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
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DALE ORTMAN PE       Office: (520) 896-2404  
Consulting Engineer        Mobile: (520) 449-7307 
PO Box 1233         E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To: Bev Everson, Salek Shafiqullah (CNF) 


Copy to: Mindee Roth (CNF); Tom Furgason, Melissa Reichard (SWCA) 
From: Dale Ortman PE 
Date: 22 October 2009   


Subject: Alternatives Considered but Dismissed for SRK Evaluation 
 
This memorandum presents a preliminary summary of current Alternatives Considered but Dismissed to be 
further evaluated by SRK to provide additional information to the Coronado National Forest.  The list was 
developed from the following documents: 
 


a) Cooperating Agency Alt Comment Tracking spreadsheet (attached) 
b) Alternatives or alternative elements considered but determined to be technically or financially 


infeasible (attached) 
c) Pima County letter Re: Alternative Analysis for Proposed Rosemont Mine, August 28, 2009 
d) Pima County letter Re: XXX, July 28, 2009   GET COPY OF LETTER 


  
The above documents were reviewed to determine which alternatives or alternative elements in the 
documents were within SRK’s areas of expertise to evaluate or were sufficiently defined to allow evaluation. 
In some cases alternatives or alternative elements were combined to form a single alternative for evaluation.  
In these cases the source is marked as a “consolidated alternative”.  For each alternative the source 
document(s) is given and a short description of the alternative is included.   
 



mailto:daleortmanpe@live.com
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Summary of Alternatives Considered but Dismissed for Additional Evaluation 
 


1. Alternative:  Dispose of Tailings and Waste Rock at Existing Mines on West Side of Green Valley 
a. Source: Document b; consolidated alternative 
b. Description:  Alternative includes the transportation of all waste rock and tailings to one or 


more of the existing mines on the west side of Green Valley (Twin Buttes, Sierrita, and 
Mission) for disposal; various methods of transportation and disposal for both waste rock and 
tailings will be evaluated. 


2. Alternative:  Dispose of Waste Rock and Process Ore at Existing Mines on West Side of Green 
Valley with Rail Transportation via Tunnel through Santa Rita Mountains 


a. Source: Document a & c 
b. Description: Alternative includes the transportation of all waste rock to existing mines on the 


west side of Green Valley (Twin Buttes, Sierrita, and Mission) for disposal, and the 
transportation of all ore to the existing operating mines on the west side of Green Valley 
(Sierrita and Mission) for processing; only rail transportation will be evaluated. 


3. Alternative: Dispose of  Tailings and Waste Rock on West Side of Santa Rita Mountains 
a. Source: Document b 
b. Description:  Alternative includes disposal of all tailings and waste rock at an undetermined 


location on the west side of the Santa Rita Mountains.  Various methods of material 
transportation will be evaluated; tailings disposal method will be limited to dry stack tailings. 


4. Alternative:  Mechanical Conveyance of Ore to Rail Head 
a. Source: Document b 
b. Description:  Alternative includes use of mechanical conveyance technology to transport ore 


to Port of Tucson rail head. 
5. Alternative: Use In Situ Mining 


a. Source: Document b 
b. Description: Alternative includes use of in-situ mining methods in lieu of open pit mining 


method. 
6. Alternative:  Use High-Pressure/High-Temperature Leaching for Ore Processing 


a. Source: Document b 
b. Description:  Alternative includes use of high-pressure/high-temperature leaching for ore 


processing. 
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7. Alternative:  Use Underground Mining In Lieu of Open Pit Mining 
a. Source: Document b; consolidated alternative 
b. Description: Alternative includes use of underground mining methods in lieu of open pit 


mining methods. 
8. Alternative:  Backfill Open Pit 


a. Source: Document a & b 
b. Description: Alternative includes partial or complete backfill of the open pit with waste rock, 


tailings, or a combination of waste rock and tailings. 
9. Alternative:  Modify Mine Operating Life 


a. Source: Document b 
b. Description: Alternative includes modifying the operating mine life to either lengthen or 


reduce the time to mine and process the ore and waste rock in the existing mine plan. 
10. Alternative: Suspend Mining during Certain Environmental Conditions (high wind, drought, excellent 


visibility, or restrict to night or daytime only operations) 
a. Source: Document b 
b. Description: Alternative includes the potential to suspend mining operations during certain 


environmental conditions, or to restrict mining operations to either daytime or nighttime.  
11. Alternative:  Use Sea Water for Mining and Ore Processing Operations 


a. Source: Document b 
b. Description: Alternative includes the use of sea water for mining and ore processing 


operations. 
12. Alternative:  Use Reclaimed Water for Mining and Ore Processing Operations 


a. Source: Document b 
b. Description:  Alternative includes the use of reclaim water for mining and ore processing 


operations. 
13. Alternative: Use Waste Rock for Industrial Uses 


a. Source: Document b 
b. Description: Alternative includes using waste rock for industrial use. 


14. Alternative: Use Microbial Leaching for Ore Processing 
a. Source: Document a (get July 28, 2009 Pima County Letter) 
b. Description: Alternative includes the use of microbial leaching for ore processing. 


15. Alternative: Replace Internal Combustion Engines in Mine Equipment 
a. Source: Document a 
b. Description:  NOT SURE WHAT THIS MEANS; NEED TO GET JULY 28 PIMA 


COUNTY LETTER TO FURTHER DEFINE THIS ALTERNATIVE 
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ATTACHMENTS 







Agency Alt Element IDT Thoughts IDT Member (s) Follow- up


ADWR


Sycamore Canyon- 
slurry tailings increase 
water demands consider during analysis


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


ADWR


Surface water diversion- 
additional permits could 
be required consider during analysis


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


Air Force
Scholefield Cyn- 
increase flight altitude disclose impacts


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


Air Force
Sycamore Canyon- no 
impact on flights disclose impacts


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


Air Force
Barrel Only- no impact 
on flights disclose impacts


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


AZ 
Geological 
Survey


Waste rock distance- 
increases fuel 
consumption consider during analysis


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


AZ 
Geological 
Survey


Tailings conveyance- 
fossil fuel use consider during analysis


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


AZ 
Geological 
Survey


Tailings site elevation- 
more dust emissions consider during analysis


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


AZ State 
Parks nothing applicable to alternatives


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


ACOE
Section 404 permit 
alternatives


still awaiting information from RCC- needs 
to be included in project management 
discussions to coordinate efforts 


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob


AZ Dept of 
Mines & 
Mineral 
Resources nothing applicable to alternatives


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob


Pima County
July 28, 2009  Item #1- 
pit backfill


The feasibility of backfill will be validated 
by SRK, hydrology effects of alternatives 
will be analyzed including aquifer 
drawdown


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


SRK evaluation- 
Bev requests 
eval of Dr. 
Myer's report 
as well as 
proponent 


Pima County


July 28, 2009 Item #2- 
allow some mining 
without modifying Forest 


Outside the purpose and need of the 
project


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah







Pima County
July 28, 2009  Item #3- 
pit diversion channel


Stormwater diversion designs for all project 
facilities are being considered- suggestion 
will be forwarded to RCC and discussed at 
September stormwater tech transfer 
meeting. Diversion of stormwater around 
the pit would result in limited benefit 
because of topography and minimal 
watershed area. 


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County
July 28, 2009  Item #4 & 
5- CAP water


4- The Forest will consider this part of the 
affected environment because CAP 
recharge is outside the scope of this 
project. 5- Salek


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah Salek


Pima County
July 28, 2009  Item #6- 
microbial leaching


The acid leaching process is for the oxide 
ore, not the sulfide ore. So, need 
clarification regarding the process they 
describe and the ore it pertains to. 
Hazardous materials were part of the public 
comment and are covered by current law, 
regulation and policy 


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


TA- clarify with 
Pima Co


Pima County


July 28, 2009  Item #7-
replacement of internal 
combustion engines in 
equipment


Economic and technical feasibility will be 
reviewed by SRK and emission effects will 
be analyzed. Pima County has the 
jurisdiction and ability to negotiate this with 
RCC directly utilizing the PAG's travel 
reduction program for employers over 300 
employees.


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah SRK evaluation


Pima County


July 28, 2009 Item #8- 
more stringent than 
submerged fill for fuel 
tanks


Pima County has the jurisdiction and ability 
to enforce this with RCC directly with their 
permitting abilities. Need clarification as 
what Pima County is requesting the Forest 
to consider 


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


TA- clarify with 
Pima Co


Pima County


Aug 28, 2009 Item #1- 
More analysis needed 
before alternatives process issue


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


Pima County


Aug 28, 2009 Item #2- 
Tunnel through Santa 
Ritas, railroad to put 
waste in Green Valley 
mine sites


Important to forward to SWCA to develop 
rationale and SRK professional opinions on 
this element and, if shown to be 
practicable, inquire with property owners 
and management agencies for ROW 
issues and inquire with the other mines will 
accept the waste


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob


SRK 
evaluation, 
Tami email 
with ROW 
judgement, 
consider letter 
to Pima County 


Pima County


Aug 28, 2009 Item #3- 
Economic feasibility- 
request for independent 
evaluation


SRK professional opinions on each of 
these items


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob SRK evaluation  


Pima County
Aug 28, 2009 Item #4- 
information request done


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 







Pima County


Aug 28, 2009 Item #5- 
Alternative considering 
other mineral deposits


Not within the current proposed action as 
proposed by the Proponent and not within 
the authority of the FS to require this-- send 
to SRK


Bev, Walt, 
Mindee SRK evaluation  


Pima County


Aug 28, 2009 Item #6- 
Smaller pit and/or 
alternate pit designs


Smaller pit and shifting location would be a 
taking because it would not access viable 
ore, Pit stability was within Call & Nicholas 
design, Area topography effects locations 
of other mine features--send to SRK Bev, Dale SRK evaluation  


Pima County


Aug 28, 2009 Item #7- 
Barrel Canyon 
Watershed preservation 
concerns


consider during analysis and mitigation 
possibilities, Alternatives represent clear 
trade-offs and Scholefield keeps Barrel Cyn 
clear 


Mindee, Salek, 
Kriegel


Pima County


Aug 28, 2009 Item #8- 
Sycamore Cyn TAMA 
recharge concerns


consider during analysis, Alternatives 
represent clear trade-offs and two 
alternatives do not place anything in 
Sycamore


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob


Pima County


Aug 28, 2009 Item #9a- 
new alternative idea- 
Scholefield/Upper Barrel


Upper Barrel does not have sufficient 
volume to accomodate all of the waste 
rock. This was considered when 
formulating the Scholefield/McCleary 
alternative 


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob


Pima County


Aug 28, 2009 Item #9b- 
new alternative idea- 
smaller pit, smaller 
volume of tails and 


IDT will forward to Rosemont to consider 
feasibility and to SRK to confirm


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob


Rosemont for 
technical and 
economic 
feasibility and 


Pima County


Aug 28, 2009 Item #9c- 
new alternative idea- 
Upper Oak Tree Canyon


The Barrel Only alternative is similar and 
addresses visual, hydrologic (direct 
tributary to Las Cienegas) and heritage 
issues. Input received during the 
Cooperator brainstorming exercise from 
ADEQ and BLM echoed the team's concern 
for Las Cienegas. Associated map labeled 
"Southeast Claims Alternative" does not 
illustrate the written description in item 9, 
but is still addressed in the Barrel Only 
alternative.  


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob, 
Sebesta, Sarah, 
Bill


Pima County


Aug 28, 2009 Item #10- 
re-address horseshoe 
alternative


The driver for this alternative is addressed 
in another alternative that would be more 
beneficial in other areas


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


Pima County


Aug 28, 2009 Item #11- 
request to find another 
consideration to not 
cover cultural resources


The driver for this alternative is addressed 
in another alternative that would be more 
beneficial in other areas. Heritage 
Resources has been a main driver in the 
Alternative process


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob







Pima County


Aug 28, 2009 Item #12- 
request for alternate 
places for facilities to 
private land


The majority of RCC's private land is on 
the West side of the ridge and the IDT 
decided that they would not consider 
placement over the ridge, Laws require 
access to other mineralized claims and 
economically feasibility to acquire other 
private lands not controlled by Rosemont, 
moving smaller facilities to private lands 
out of the area would increase impacts just 
to create roads and access to them 


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 
Bev, Walt, Bob


Pima County
Aug 28, 2009 Item #13- 
GIS shape files Mel follow up with TA TA


Pima County


Aug 28, 2009 Item #14- 
Alternative well field 
locations


Driver unknown for this item, permits have 
been issued already, IDT will forward 
request to RCC for consideration


Salek, Eli, 
Mindee, Tami, 
Alan, Kriegel, 


Request to 
Rosemont


Pima County


Aug 28, 2009 Item #15- 
Landscape of Santa 
Ritas a TCP? Stage of 
tribal consultation?


SWCA is addressing TCP and will be 
submitting report to FS. The FS has 
communicating with Pima County about 
progress in this consultation. Most 
feedback received from tribes when 
discussing alternatives has been regarding 
preserving arch sites. This has been a 
driver for considering alternatives.  
Landscapes will also be considered when 
refining the alternatives to emulate natural 
land forms. Continue to discuss tradional 
cultural landscapes in analysis.


Bill,  Kriegel, 
Sarah 


Pima County


Aug 28, 2009 Item #16- 
scope of alternatives too 
large to avoid sensitive 
cultural sites 


Currently validating the pit size needed. 
The alternatives have been designed to 
avoid as many sensitive cultural sites as 
possible


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County
Aug 28, 2009 Item#17- 
Section 106 compliance


compliance and consultation are required  
and on-going and mitigations will be 
negotiated and decided in the future with 
Cooperators, tribes and SHPO Bill 


Pima County


Aug 28, 2009 Item #18- 
Barrel Canyon 
alternative falsely 


This has been recognized, corrected and 
further clarified that the alternative will 
avoid the Ballcourt site. Bill, Mindee


Pima County Aug 28, 2009 Item #19 done Bill, Mindee, Bev


Pima County


Aug 28, 2009 Item #20- 
mitigation measure list 
incomplete TA ask Pima County for missing ideas Mindee, Bev TA







Pima County
Aug 28, 2009 Item #21- 
pit diversion options


Stormwater diversion designs for all project 
facilities are being considered- suggestion 
will be forwarded to RCC and discussed at 
September stormwater tech transfer 
meeting. Diversion of stormwater around 
the pit would result in limited benefit 
because of topography and minimal 
watershed area. Bev


Request to 
Rosemont


Pima County


Aug 28, 2009 Item #22- 
confine future mining in 
permit issuance


Any additional mining and/or processing 
activities not covered in the final approved 
MPO would require additional analysis 
according to law, regulation and policy.


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County


Aug 28, 2009 Item #23- 
change stormwater 
capture design in potential mitigation Bev


Pima County


Aug 28, 2009 Item #24- 
reconstruct the McCleary 
drainage at closure


not technically feasible  and there is an 
alternative considering the preservation of 
McCleary drainage


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County
Aug 28, 2009 Item #25- 
designate storage credits Salek needs to research and respond


Bev, Mindee, 
Sebesta, Kriegel, Salek


Pima County
Aug 28, 2009 Item #26- 
backfilling SRK will validate feasibility rationale 


Bev, Mindee, 
Sebesta, Kriegel, SRK evaluation


Pima County
Aug 28, 2009 Item #27- 
different pit configuration


TA- get clarification as to what is 
specifically meant by the statement


Bev, Mindee, 
Sebesta, Kriegel, TA


Pima County
Aug 28, 2009 Item #28- 
pit dewatering


TA- get clarification as to what is 
specifically meant by the statement


Bev, Mindee, 
Sebesta, Kriegel, TA


Pima County


Aug 28, 2009 Item #29- 
off-site compensatory 
mitigation


Pima County has the jurisdiction and ability 
to negotiate this with RCC directly but this 
is outside FS authority. 


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Bev- Check 
with Reta


Pima County


Aug 28, 2009 Item #30- 
new alternative- no FS 
lands for power use


Pima County should contact EPG and RCC 
to have these comments a part of the EPG 
and Arizona Corp. Commission's analysis 
and decisionmaking process.


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County
Aug 28, 2009 Item #31- 
include lines in analysis


Pima County should contact EPG and RCC 
to have these comments a part of the EPG 
and Arizona Corp. Commission's analysis 
and decisionmaking process.


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County


Aug 28, 2009 Item #32- 
transmission line ROW 
would require Pima Co. 
approval


Pima County should contact EPG and RCC 
to have these comments a part of the EPG 
and Arizona Corp. Commission's analysis 
and decisionmaking process.


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County
Aug 28, 2009 Item #33- 
ROW 


Pima County should contact EPG and RCC 
to have these comments a part of the EPG 
and Arizona Corp. Commission's analysis 
and decisionmaking process.


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah







Pima County


Aug 28, 2009 Item #34- 
new and/or extended 
housing community 


rate of future growth that has not been 
permitted is outside the scope of this 
analysis


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Pima County
Aug 28, 2009 Item #35- 
future growth scenarios


rate of future growth that has not been 
permitted is outside the scope of this 
analysis, the scope of cumulative effects 
has not yet been determined and this could 
be considered within that discussion


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


Smithsonian


nothing applicable to alternatives, 
comments will be considered during 
analysis, vibration modeling in process- TA- 
clarify sulfur dioxide source


Mindee, Sarah, 
Bev TA


Tohono 
O'odham 
Nation


no alternatives 
acceptable considering 
area is a TCP, area 


FS and SWCA will continue to work with 
them to better define the TCP Bill


Town of 
Sahuarita


development on west 
side of ridge would affect 
quality of life


Removal of the ridge and alternate haul 
roads  are not elements of the alternatives 
currently being considered. Concerns 
raised will be considered during analysis of 
any alternative utilizing Sycamore Canyon 
tailing storage 


Bev, Mindee, 
Sebesta, Kriegel, 
Bill, Sarah


City of 
Tucson no comments pertaining to alternatives


Bev, Mindee, 
Sebesta, Kriegel, 
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Alternatives or alternative elements considered but determined to be technically or 
financially infeasible. 


 
Alternative or  
Alternative Element 
 


Source of 
Alternative 
Idea 


Rationale 


 
Alternatives Involving the Placement of Waste Rock or Tailings 
Transfer waste and tails to 
Mission Mine 


PS, CA 


Impractical because of distance, increased impact to Santa Rita 
Experimental Range, energy costs, and lack of existing conveyor 
technology. Furthermore, Mission Mine is controlled by a competing 
mining company (IDT meeting notes, Doc. X, RCC, Doc. X). 
 


Relocate tails and waste to 
west side of ridge 


PS, IDT 


Not financially feasible to haul waste rock over the ridge (RCC, Doc. 
X). Furthermore, Rosemont Copper does not control enough claim 
area on the western slope of the Santa Rita Mountains to 
accommodate the volume of both waste rock and tailings (IDT 
meeting, Doc X).  
 


Transfer waste and tails to 
Mission Mine 


PS, CA 


Impractical because of distance, increased impact to Santa Rita 
Experimental Range, energy costs, and lack of existing conveyor 
technology. Furthermore, Mission Mine is controlled by a competing 
mining company (IDT meeting notes, Doc. X, RCC, Doc. X). 
 


Relocate tails, overburden, 
and/or ore via rail line or 
other mechanism to other 
Green Valley mines and Twin 
Buttes Mine 


PS, CA 


Impractical because of distance, increased impact to Santa Rita 
Experimental Range, energy costs, and lack of existing conveyor 
technology. Furthermore, these mines are controlled by competing 
mining companies (RCC, Doc. X). 


Remove all tails from public 
land PS 


Not financially feasible because of the volume of tailings (RCC, Doc. 
X). 
 


Ship tailings to Canada 
PS 


This is not financially feasible (IDT meeting notes, Doc. X. RCC, Doc. 
X). 
 


Limited project—limit to fee 
simple and patented mining 
claims PS 


The largest contiguous parcel of land consists of a combination of both 
patented land and Bureau of Land Management land and is located 
north and west of the pit area. After evaluating storage volume of this 
area, it would fit, at the most, 852 million cubic yards. This is 
insufficient for this operation (RCC, Doc. X). 
 


Tunnel through the Santa 
Rita Mountains 


PS, IDT 


While some utilities could be located in a tunnel through the upper 
portion of the Santa Rita Mountains, it would be cost prohibitive to 
mine the ore body via a tunnel (IDT meeting notes, Doc. X and RCC, 
Doc. X). 
 


Mechanical conveyance of 
ore to rail head/rail or trolley 
transport of ore, spoils, and 
tailings out of area PS 


Technically infeasible because no existing conveyor technology exists 
for the size conveyor that would be needed. Furthermore, Rosemont 
Copper does not control right-of-way or land from the proposed project 
site to the nearest rail head in southern Tucson. Financially infeasible; 
may not be possible to get approval for pipeline to connect at current 
port, cost prohibitive to acquire the right-of-way (IDT meeting notes, 
Doc. X.). 
 


 
Alternatives Involving Alternative Mining Techniques or Technologies 
Use “alternative processing 
technologies” PS 


This alternative is too vague to address in detail. However, Rosemont 
Copper has proposed to use contemporary mining technologies such 
as dry stack tailings (IDT meeting notes, Doc. X. RCC, Doc. X). 
 


In situ mining 


PS 


This is technically infeasible because it will not work on a sulfide ore 
body. Furthermore, this technique has never been commercially 
proven (RCC, Doc. X). 
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Alternatives Involving Alternative Mining Techniques or Technologies, continued.  
Use On-site high-
pressure/high-temperature 
leaching PS 


This is technically infeasible because it will not work on a sulfide ore 
body. Furthermore, this technique has never been commercially 
proven (RCC, Doc. X). Because of low acid generation (pyrite) of the 
ore, it is not amenable to the high-pressure concentrate leach method 
(Rosemont Copper response table dated 4-22-09). 


Underground mine 


PS 


Ore grades are not high enough to sustain economic viable 
underground operation. This would also not significantly reduce the 
amount of tails or waste (RCC, Doc. X). 
 


Sublevel caving 
mining/vertical crater retreat 
or construct shafts to 
subterranean levels 


PS 


The type of ore body owned by Rosemont Copper is not conducive to 
this type of mining because the ore is disseminated, rather than in 
veins or isolated zones (RCC, Doc. X).   
 


Backfill, continuous backfill, 
or partial backfill 


PS, IDT, CA 


It will take 20 years to excavate the pit, approximately 15 to refill; 
effects on most resources will increase in duration, result in 
questionable stability, and increase resource use (fuel); concurrent 
reclamation would not occur. Furthermore, the configuration of the ore 
body does not allow for a continuous backfill like a coal bed (IDT 
meeting notes, Doc. X and RCC, Doc. X). 
 


 
Alternatives that Adjust Timing of the Operations or Duration of the Mine Life 
Lengthen or shorten the 
duration of the mine life 


PS, CA 


Not financially feasible due to the financing of large mine equipment. 
Would not result in reducing impacts identified in issues. May result in 
the need for an increased footprint for the plant facilities (IDT meeting 
notes, Doc. X. RCC, Doc. X). 
 


Suspend mining during high 
winds, extreme drought, 
excellent “seeing conditions,” 
and/or at night/daytime 
operations only 


PS 


This is technically infeasible because machines cannot be turned off 
easily/daily. Processes are continuous-flow processes that are not 
amenable to being shut down daily. Furthermore, because of large 
capital costs, it is financially infeasible not to operate the mine 24 
hours a day. This is the standard practice for large, open pit mines 
(RCC, Doc. X). 
 


 
Other Alternative Elements 
Use ocean water for 
operations PS This would require infrastructure that would make the project 


financially (RCC, Doc. X). 
Use reclaimed or “gray water” 


PS 
Not able to gain legal access to this water; Sahuarita uses theirs, and 
Green Valley leased all of theirs to private party for foreseeable future 
(RCC, Doc. X). 


Use waste rock for industrial 
uses PS 


Unlikely to have a measurable reduction in impacts. This has been 
tried at Sacaton, and there has not been enough demand to reduce 
any impacts (IDT Meeting). 


Reclamation—create a lake 
out of pit PS 


A lake created in the pit during reclamation would not be safe for 
recreational boaters. Therefore, it would serve no purpose (RCC, Doc. 
X). 


* S = Scoping; IDT = Interdisciplinary Team; CA = Cooperating Agencies 
 







(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Dale Ortman PE
To: 'Melinda D Roth'
Cc: 'Beverley A Everson'; 'Melissa Reichard'; 'Salek Shafiqullah - USFS '; 'Tom Furgason'
Subject: RE: Draft - Alts Considered but Dismissed - Preliminary Summary of Alts for SRK Evaluation
Date: 10/23/2009 01:06 PM

Mindee,
 
I’ll add the requested alternative to the list; I presume this is the county’s idea to maintain
something close to the MPO footprint but leave an open channel for the McCleary drainage.  Is this
your understanding?
 
In regard to the analysis of Alternatives, as far as I know SWCA has not received direction to
proceed with a review of Rosemont’s economic analysis for the Sycamore or Scholefield
alternatives.  As I understand the current situation, the budget for all such work will have to be
independently approved by Rosemont.
 
Regards,
 
Dale
 

From: Melinda D Roth [mailto:mroth@fs.fed.us] 
Sent: Friday, October 23, 2009 12:20 PM
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Melissa Reichard'; Salek Shafiqullah - USFS ; 'Tom Furgason'; Melinda D Roth
Subject: Re: Draft - Alts Considered but Dismissed - Preliminary Summary of Alts for SRK Evaluation
 

Please add from the Cooperating Agencies table Pima County comment #24: Reconstruct the
McCleary drainage at mine closure.  Also, Is the review of RCC's economic analysis of Sycamore and
Scholefield alts. being reviewed under a separate contract?  (Bev is going to look for an electronic copy
of Pima County's July 28 letter and will email it to you if she finds it.  I'll FAX over a copy to SWCA
right now.) 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Dale Ortman PE"
<daleortmanpe@live.com>

10/22/2009 04:35 PM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "Salek Shafiqullah -
USFS " <sshafiqullah@fs.fed.us>

cc "'Melinda D Roth'" <mroth@fs.fed.us>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>

Subject Draft - Alts Considered but Dismissed - Preliminary Summary of Alts
for SRK Evaluation

 

mailto:daleortmanpe@live.com
mailto:mroth@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mreichard@swca.com
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Bev, 
  
As directed in the Rosemont EIS status meeting of 20 October 2009 attached is a draft memorandum
summarizing the Alternatives Considered but Dismissed proposed for further evaluation by SRK.  The summary is
based on the documents indicated in the memorandum.  Please note that I have not located a copy of the 28
July 2009 letter from Pima County and need it to describe Alternative 15 in the summary.  I will endeavor to
locate a copy of the letter, but if you have one handy I would appreciate getting a look at it.  Please review the
attached memorandum; however I will continue on with developing a preliminary scope-of-work for SRK and will

continue discussion with SRK regarding this work. 
  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
 

mailto:daleortmanpe@live.com


From: Tom Furgason
To: Terry Chute; Reta Laford; Melinda D Roth; Beverley A Everson; Salek Shafiqullah; Roger D Congdon; Dale

Ortman PE; DeAnne Rietz; CHRISTOPHER GARRETT; Jonathan Rigg
Subject: RE: Draft Agenda - Rosemont Water Resources Meeting 8/20/10
Date: 08/18/2010 11:39 AM

Terry,
 
This looks like a good agenda with a clear and succinct objective.  Per our discussion earlier today,
DeAnne will not be able to attend the meeting.  However, we have arranged for Chris Garrett to
attend.  DeAnne is working with him to prepare a “status table” for surface water that summarizes
the status of various reports and analysis.  Chris has assisted DeAnne with the surface water section
and will be prepared to discuss its status.
 

Tom Furgason
Office Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile

 

From: Terry Chute [mailto:tjchute@msn.com] 
Sent: Wednesday, August 18, 2010 7:41 AM
To: Reta Laford; Melinda D Roth; Beverley A Everson; Salek Shafiqullah; Roger D Congdon; Dale
Ortman PE; DeAnne Rietz; CHRISTOPHER GARRETT; Jonathan Rigg; tjchute@msn.com
Cc: Tom Furgason
Subject: Draft Agenda - Rosemont Water Resources Meeting 8/20/10
 
If I have yet to meet you, I am Terry Chute - a retired Forest Service planner/Ranger/other
that Reta brought on to help manage the Rosemont Copper NEPA process.  I have been
tasked with planning and facilitating the Water Resources Meeting to be held in the
Coronado NF conference room at 8 am on Friday, August 20th.
 
Please review the attached agenda and give me your thoughts and suggestions.  Please
note the following:
 
DeAnn - I have an example handout that I would like you to develop for the Surface water
discussion - I will send it in a separate email.
 
Reta, Roger and Salek - please let me know if there are any pertinent topics that relate to
the intent and goal of this meeting that I have missed.
 
Roger - the first couple agenda items will involve drawing on a white board or flip charts to
help explain what analysis relates to which geographic portions of the area affected by the
project.  It may be more meaningful for you if we set up a video conference link.  Is that
something you have available to you, and that you are interested in? 

mailto:tfurgason@swca.com
mailto:tjchute@msn.com
mailto:rlaford@fs.fed.us
mailto:mroth@fs.fed.us
mailto:beverson@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:rcongdon@fs.fed.us
mailto:daleortmanpe@live.com
mailto:daleortmanpe@live.com
mailto:drietz@swca.com
mailto:lcgarrett77@msn.com
mailto:jrigg@swca.com


 
As you will note, Reta has a limited amount of time available, and the reason for holding
this meeting is to provide her with the basic information she needs to make informed
decisions regarding the Water Resources analysis.  Please prepare for this meeting, and
provide information in as brief, clear and succinct manner as is possible for this complex
subject.  Please expect me to keep us focused on achieving the goal of the meeting.
 
Please contact me if you have any questions or comments.  Thanks,
 
Terry Chute
tjchute@msn.com
406-250-2008

mailto:tjchute@msn.com


From: Ugorets, Vladimir
To: Dale Ortman PE; Sieber, Mike; Salek Shafiqullah; Roger D Congdon
Cc: Stone, Claudia; Melissa Reichard; Jonathan Whittier; Hale Barter
Subject: RE: Draft meeting summary.  PLs review.
Date: 05/06/2010 01:13 PM

Dale,
 
This looks correct to me.
 
Regards,
 
Vladimir
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, May 06, 2010 1:28 PM
To: Ugorets, Vladimir; Sieber, Mike; 'Salek Shafiqullah'; 'Roger D Congdon'
Cc: Stone, Claudia; 'Melissa Reichard'; 'Jonathan Whittier'; 'Hale Barter'
Subject: FW: Draft meeting summary. PLs review.
 
Please review groundwater model meeting notes……….
 

We will finalize the meeting notes on May 12th with whatever review comments received as of
that date.
 
Thanks,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: Hale Barter [mailto:hbarter@elmontgomery.com] 
Sent: Thursday, May 06, 2010 12:19 PM
To: Dale Ortman PE

mailto:vugorets@srk.com
mailto:daleortmanpe@live.com
mailto:msieber@srk.com
mailto:sshafiqullah@fs.fed.us
mailto:rcongdon@fs.fed.us
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mailto:jwhittier@elmontgomery.com
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Cc: Jonathan Whittier
Subject: DRaft meeting summary. PLs review.
 

<<20100429_Hydro mtg_jw.doc>>

Hale W. Barter

Groundwater Hydrologist / Principal

MONTGOMERY & ASSOCIATES

1550 E. Prince Road

Tucson, AZ  85719

(520) 881-4912 (office)

(520) 954-2999 (cell)

(520) 881-1609 (fax)

www.elmontgomery.com

 

This email message and any attached electronic files are intended solely for the use of the addressee(s) named above, are
confidential, and may be legally privileged.  Unauthorized dissemination, distribution, or copying of this email message or any part
thereof is strictly prohibited.  If you have received this email message in error, please immediately notify us by reply email and/or by
phone and delete all  copies of this email message including attachments from your computer system. 

http://www.elmontgomery.com/


From: Geoff Soroka
To: Larry Jones; Deborah K Sebesta
Cc: Richard A Gerhart; Melinda D Roth; Tom Furgason
Subject: RE: Draft Table with effects determinations for DEIS
Date: 07/27/2010 03:55 PM

Larry,
We will work on formatting the table. Also, when I open the attached table, I do not see the “effects
determination codes” at the end of the table. I look forward to your comments on Chapter 3 of the EIS.
 
Thank you,
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 27, 2010 3:35 PM
To: Geoff Soroka; Deborah K Sebesta
Cc: Richard A Gerhart; Melinda D Roth; Tom Furgason
Subject: Draft Table with effects determinations for DEIS
 

Geoff et al.-- 

As promised...see attached.  As usual, I had some formatting issues, so I'll let your formatting experts
deal with that to get the table in shape for DEIS. Note that the table is really long now, because the
new added column had lots of wrap-around, so again, you and your formatting experts can figure out
the best way to present the info. 

In the new (last) column are draft effects determinations for all species (I made these calls, but most
are probably the same as you did or would do).  There are 17 determination codes at the end, and are
tiered to whether the taxa were threatened, endangered, sensitive, MIS, migratory bird, golden eagle,
or state/county species (game, WSC, PVS). This many codes were required because different lists
have different foci or wording.  You may notice that I lean toward erring on the side of caution, as per
the guidance document I sent out before I went to Mexico (I'll update said document, also). 

Debbie--can you look this over for me, please.  And it would be great to make sure the list is complete
and accurate. My eyes are bleeding, I didn't have time to proof it, and you may not agree with my
determinations.  Geoff has a week to get the Draft Chapter 3 Bio Resources section done for us, then
it will go through some more review, I believe (so I think we still have time to review after Aug 3). 

Now I'll start working on comments on DEIS, using the version you sent me yesterday PM. Whatever
you get from me by COB tomorrow is all I can deliver.  The draft determinations in this table will help
guide what goes into the DEIS text (like I see we should be all over Amoreuxia like we were with the
orchid, as it is seemingly rare as hen's teeth, within the project area, ranked G1/N1/S1, is said to be
threatened by mining, and is among the 69 species that FWS reviewed that may warrant listing). 

Thanx again for all your help! 

mailto:gsoroka@swca.com
mailto:ljones02@fs.fed.us
mailto:dsebesta@fs.fed.us
mailto:rgerhart@fs.fed.us
mailto:mroth@fs.fed.us
mailto:tfurgason@swca.com


Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Larry Jones
To: Geoff Soroka
Cc: Deborah K Sebesta; Melinda D Roth; Richard A Gerhart; Tom Furgason
Subject: RE: Draft Table with effects determinations for DEIS
Date: 07/27/2010 04:20 PM
Attachments: DRAFT Effects Determination Codes for Table in DEIS.docx

hmmm, curious.  here are codes in a separate document 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

"Geoff Soroka" <gsoroka@swca.com>

07/27/2010 03:55 PM

To "Larry Jones" <ljones02@fs.fed.us>, "Deborah K Sebesta"
<dsebesta@fs.fed.us>

cc "Richard A Gerhart" <rgerhart@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Tom Furgason" <tfurgason@swca.com>

Subject RE: Draft Table with effects determinations for DEIS

Larry, 
We will work on formatting the table. Also, when I open the attached table, I do not see the “effects
determination codes” at the end of the table. I look forward to your comments on Chapter 3 of the EIS. 
  
Thank you, 
Geoffrey Soroka 
SWCA Biologist/Project Manager 
Tucson Office 
(520) 325-9194 
gsoroka@swca.com 
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 27, 2010 3:35 PM
To: Geoff Soroka; Deborah K Sebesta
Cc: Richard A Gerhart; Melinda D Roth; Tom Furgason
Subject: Draft Table with effects determinations for DEIS 
  

Geoff et al.-- 

mailto:CN=Larry Jones/OU=R3/O=USDAFS
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mailto:rgerhart@fs.fed.us
mailto:tfurgason@swca.com

Larry Jones, 7/27/2010



DRAFT Effects Determination Codes for Table in DEIS



N = No-action alternative

A = All action alternatives

B = Barrel only alternative

O = other alternatives



1 = May affect, likely to adversely affect (federal threatened, endangered, proposed, candidate; Endangered Species Act, ESA)

2 = May affect, not likely to adversely affect (ESA)

3 = No effect (ESA)

4 = Adverse modification to Critical (and proposed Critical) Habitat (ESA)

5 = No adverse modification to Critical (and proposed Critical) Habitat (ESA)

6 = May result in a downward trend toward federally listing as threatened or endangered, or loss of viability (sensitive species: FS—Regulations for National Forest Management Act, and/or BLM regulations)

7 = May impact individuals, but is not likely to result in a downward trend toward federal listing as threatened or endangered or loss of viability (federal sensitive species)

8 = No impact (federal sensitive species, state and county species of conservation concern, migratory birds, Bald and Golden Eagle Protection Act)

9 = Likely to affect foraging habitat, but breeding not thought to occur in the immediate area (Golden Eagle, Bald and Golden Eagle Protection Act)

10 = Will likely have a negative effect on populations and habitat (state [game and Wildlife of Special Concern] and county [Priority Vulnerable Species])

11 = There will be a loss of foraging and breeding habitat, and may be loss of individuals or populations; will impact Santa Rita Mountains Important Bird Area (migratory birds, Executive Order 13186)

12 = Overwintering habitat will be negatively affected (migratory birds, Executive Order 13186)

13 = There will be take due to habitat conversion and nest destruction (migratory birds, Migratory Bird Treaty Act) 

14 = Will likely contribute to a decline in population viability and/or distribution across the Coronado National Forest (Management Indicator Species [MIS]—regulations for National Forest Management Act)

15 = Not likely to contribute to a decline in population viability and/or distribution across the Coronado National Forest (MIS)

16 = No significant effect to population viability and/or distribution across the Coronado National Forest (MIS)

17 = To be determined later (e.g., upon completion of supporting documents [biologist reports])





As promised...see attached.  As usual, I had some formatting issues, so I'll let your formatting experts
deal with that to get the table in shape for DEIS. Note that the table is really long now, because the
new added column had lots of wrap-around, so again, you and your formatting experts can figure out
the best way to present the info. 

In the new (last) column are draft effects determinations for all species (I made these calls, but most
are probably the same as you did or would do).  There are 17 determination codes at the end, and are
tiered to whether the taxa were threatened, endangered, sensitive, MIS, migratory bird, golden eagle,
or state/county species (game, WSC, PVS). This many codes were required because different lists
have different foci or wording.  You may notice that I lean toward erring on the side of caution, as per
the guidance document I sent out before I went to Mexico (I'll update said document, also). 

Debbie--can you look this over for me, please.  And it would be great to make sure the list is complete
and accurate. My eyes are bleeding, I didn't have time to proof it, and you may not agree with my
determinations.  Geoff has a week to get the Draft Chapter 3 Bio Resources section done for us, then
it will go through some more review, I believe (so I think we still have time to review after Aug 3). 

Now I'll start working on comments on DEIS, using the version you sent me yesterday PM. Whatever
you get from me by COB tomorrow is all I can deliver.  The draft determinations in this table will help
guide what goes into the DEIS text (like I see we should be all over Amoreuxia like we were with the
orchid, as it is seemingly rare as hen's teeth, within the project area, ranked G1/N1/S1, is said to be
threatened by mining, and is among the 69 species that FWS reviewed that may warrant listing). 

Thanx again for all your help! 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 



From: Salek Shafiqullah
To: Dale Ortman PE
Cc: Tom Furgason - SWCA; Jonathan Rigg - SWCA; mreichard@swca.com
Subject: Re: Draft Tech Memo SOW for Site Water Management Update
Date: 06/08/2010 07:17 AM

Hello Dale,
I have reviewed the draft SOW for Site Water Management Update and find it
acceptable. Please proceed with Golder and Rosemont to get this work
accomplished.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com
mailto:tfurgason@swca.com
mailto:jrigg@swca.com
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From: Dale Ortman PE
To: 'Salek Shafiqullah'
Cc: 'Tom Furgason - SWCA '; 'Jonathan Rigg - SWCA'; mreichard@swca.com
Subject: RE: Draft Tech Memo SOW for Site Water Management Update
Date: 06/08/2010 12:35 PM

Will do…………
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Tuesday, June 08, 2010 7:18 AM
To: Dale Ortman PE
Cc: Tom Furgason - SWCA ; Jonathan Rigg - SWCA; mreichard@swca.com
Subject: Re: Draft Tech Memo SOW for Site Water Management Update
 

Hello Dale, 
I have reviewed the draft SOW for Site Water Management Update and find it acceptable. Please
proceed with Golder and Rosemont to get this work accomplished.  Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:daleortmanpe@live.com
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
mailto:jrigg@swca.com
mailto:mreichard@swca.com


From: Dale Ortman PE
To: 'Melinda D Roth'
Cc: 'Beverley A Everson'; 'Jonathan Rigg'; 'Melissa Reichard'; 'Tom Furgason'; 'Salek Shafiqullah'
Subject: RE: Draft Technical Memorandum - Sycamore & Scholefield Alternatives Cost Analysis Review
Date: 05/06/2010 06:34 AM

Thanks Mindee…………  We’ll close this task.
 
Dale
 

From: Melinda D Roth [mailto:mroth@fs.fed.us] 
Sent: Wednesday, May 05, 2010 5:02 PM
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Jonathan Rigg'; 'Melissa Reichard'; 'Tom Furgason'; Salek Shafiqullah
Subject: Re: Draft Technical Memorandum - Sycamore & Scholefield Alternatives Cost Analysis Review
 

Bev and I discussed this matter and have concluded that we have no additional questions or needs
and SRK can complete their final report.  The report answers our basic questions about the costing
methodologies, mathematical accuracy, and reasonable alternative design on the part of Rosemont.
 We will carry Rosemont's cost analysis forward for economic analysis of these alternatives in Chapter
3 of the DEIS as needed based on Jeanine's emminent decision about the set of alternatives for
detailed consideration.   Bev and I also discussed the need for a review of SRK's conclusions and
decided that is not warranted, since we understand SRK to be highly proficient in the area of minimg
economics. Thank you for facilitating this review. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Dale Ortman PE"
<daleortmanpe@live.com>

05/02/2010 09:12 AM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "'Melinda D Roth'"
<mroth@fs.fed.us>, "'Melissa Reichard'" <mreichard@swca.com>

cc "'Jonathan Rigg'"  <jrigg@swca.com>, "'Tom Furgason'"
<tfurgason@swca.com>

Subject Draft Technical Memorandum - Sycamore & Scholefield Alternatives
Cost Analysis Review

 

All, 
  
Please find attached the draft Technical Memorandum and associated spread supporting spreadsheet prepared
by SRK at the request of the CNF to review the cost information provided by Rosemont for various potential
alternatives.  Also attached is the Scope-of-Work (SOW) as approved by the CNF for this work.  As provided in
the SOW the CNF has the opportunity to review the draft Technical Memorandum and provide comment to SRK.

 SWCA requests the CNF provide any review comments no later than 21 May 2010. 

mailto:daleortmanpe@live.com
mailto:mroth@fs.fed.us
mailto:beverson@fs.fed.us
mailto:jrigg@swca.com
mailto:mreichard@swca.com
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Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
 

mailto:daleortmanpe@live.com


From: Salek Shafiqullah
To: Lara Mitchell
Cc: Melissa Reichard
Subject: Re: draft
Date: 10/01/2009 02:48 PM

Hello Lara,
Thanks for the help.
Comments:

1. Please add text for McCleary Canyon.
2. Typo:  Scholefield Canyon
3. If we will keep KOP, could we label them.
4. Hillshade:  if this is a stand alone layer could you make it lighter, ie

increase transparency. It seems to rich in color and takes away from the
elements which we are trying to show. 

5. Rosemont Patent Claim lines:  make it lighter, ie increase transparency.  It
makes it to busy in the middle of the figure.

6. AZ trail color is to similar to Rosemont land colors.
7. Watershed boundary:  what we want to show and label is three distinct

watersheds:  Santa Cruz River, Davidson Canyon, Cienega Creek.  The
other boundaries in the 6th code are not important. 

Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:lmitchell@swca.com
mailto:mreichard@swca.com


From: Salek Shafiqullah
To: Roger D Congdon
Cc: 'Hale Barter'; 'Hoag, Cori'; 'Stone, Claudia'; 'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'; Dale

Ortman PE
Subject: Re: East side model
Date: 02/19/2010 11:23 AM

Hello Roger,
Thanks for your comments regarding the Rosemont Mine Site groundwater model
and the preliminary review of the comments from SWCA subconsultant (SRK) and
Pima Counties subconsultant Tom Myers.  Lets discuss next week at the meeting at
Montgomery & Associates office.  

Note:  I am forwarding these comments directly to M&A and SRK so these concerns
can also be day lighted prior to the meeting.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Roger D Congdon/WO/USDAFS

Roger D
Congdon/WO/USDAFS 

02/18/2010 03:50 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject East side model

Salek,

In general, I agree with all of SWCA's comments on the model report. I
have the following concerns that immediately occur to me from
examination of the model itself. My main concerns are:

There are far too many hydraulic conductivity parameters (64,424!).
PEST is a good tool for creating this kind of situation, but this is
introducing far more complexity than is possible to know. I am not sure
how the PEST adjustments relate to the eight hydrogeologic zones
mentioned on page 47. It makes it very hard to check on the parameters,
especially transmissivity distribution, since cell thickness varies also. The
PEST-derived K distribution may fit the data, but give what is probably
a fairly unrealistic continuum of values. As SWCA points out, the values
do not seem to match the geology very well. Such a continuum is more
appropriate for situations like facies changes within a formation. Just
because the inversion program gave a neat result doesn't mean that it is a
good one.

I am not satisfied with the lack of head-dependent boundary conditions
for evapotranspiration and stream cells. Evapotranspiration (ET) varies
with the position of the water table and the MODFLOW ET package

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Roger D Congdon/OU=WO/O=USDAFS@FSNOTES
mailto:hbarter@elmontgomery.com
mailto:choag@srk.com
mailto:cstone@srk.com
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:tfurgason@swca.com
mailto:daleortmanpe@live.com
mailto:daleortmanpe@live.com


reflects this. In the model the ET never varies; it is a constant flux out of
the system. Also, injection and withdrawal from wells is used for stream
inflow and outflow. This never varies. Shouldn’t streamflow also be
relative to the water table? I noted that, perhaps coincidentally, the
outflow from the "stream cells" precisely balances the inflow. That
should help the water table to behave.

The general head boundaries surrounding the model also prevent the
water table from getting out of hand and doing strange things. There's
nowhere it can go. If the potentiometric surface rises, more water flows
out to keep it in line and vice versa. I suspect that the recharge flux is
balanced by the wells designated as evapotranspiration.

I am not sure how horizontal to vertical anisotropy was determined with
respect to hydraulic conductivity; 76% of the K’s (48,898 of them!) had
a Kh/Kv of 1, with the remainder being 10. What is the rationale? How
were the latter determined?

Pages 2 and 62 indicate that the pit lake would be a sink for 100 years.
Wouldn’t it be a perpetual sink because of evaporation, even at
equilibrium?

The SWCA and Tom Myers' recommendations are generally quite good. In
addition:

Running the model to equilibrium is a good idea and appropriate.
However, this may be more useful once some recalibration has been
done and the parameters are better constrained.

I also was wondering why MODFLOW-SURFACT was used, since its
capabilities are not really utilized. 

More realistic boundary conditions at the model edges should have been
used. General head boundaries would be most appropriate at the lowest
elevation of the model. No flow boundaries for some or most of the
basin boundaries, etc.

I'll send more comments as time permits.

Roger D. Congdon, PhD
Hydrogeologist
USDA Forest Service
333 Broadway Blvd SE
Albuquerque, NM 87102
(505)842-3835
FAX: (505)842-3152



From: Arthur S Elek
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; Beverley A Everson; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; klgraves@fs.fed.us;
ljones02@fs.fed.us; mfarrell@fs.fed.us; Melissa Reichard; rlaford@fs.fed.us; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; tciapusci@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com;
wgillespie@fs.fed.us; wkeyes@fs.fed.us

Subject: Re: EIS Chapter 3 outline for your review - attached this time
Date: 08/10/2009 09:24 AM
Attachments: DRAFT CHAPTER 3 AFFECTED ENVIRONMENT OUTLINE rev 5-19-09.doc

Outstanding! Very nice job, simple, concise, and consistent format. 

ART ELEK
Fire Prevention Officer
Nogales Ranger District
303 Old Tucson Road
Nogales AZ. 85621
Office:  (520) 761-6010
Cell:      (520) 975-7814
Fax:      (520) 281-2396
e-mail    aelek@fs.fed.us 

Beverley A Everson/R3/USDAFS

07/30/2009 12:07 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc abelauskas@fs.fed.us, aelek@fs.fed.us, dkriegel@fs.fed.us,

dsebesta@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
jable@fs.fed.us, kbrown03@fs.fed.us, kellett@fs.fed.us,
klgraves@fs.fed.us, ljones02@fs.fed.us, mfarrell@fs.fed.us, Melissa
Reichard <mreichard@swca.com>, rlaford@fs.fed.us,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
tciapusci@fs.fed.us, temmett@fs.fed.us, tfurgason@swca.com,
wgillespie@fs.fed.us, wkeyes@fs.fed.us

Subject EIS Chapter 3 outline for your review - attached this timeLink

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

07/30/2009 09:56 AM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc abelauskas@fs.fed.us, aelek@fs.fed.us, dkriegel@fs.fed.us,

dsebesta@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
jable@fs.fed.us, kbrown03@fs.fed.us, kellett@fs.fed.us,
klgraves@fs.fed.us, ljones02@fs.fed.us, mfarrell@fs.fed.us, Melissa
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ROSEMONT PROJECT EIS


DRAFT CHAPTER 3 AFFECTED ENVIRONMENT OUTLINE

May 19, 2009


3.1 
AIR QUALITY


3.1.1 
Applicable Laws, Regulations, and Policies


3.1.2 
Climatology


3.1.2.1 
Regional Characterization and Influences


3.1.2.2 
Project Area Meteorological Conditions


3.1.3 
Air Quality


3.1.3.1 
Regional Characterization and Influences


3.1.3.2 
Air Quality Standards and Air Basin Attainment Status


3.1.3.3 
Monitoring Stations

3.1.3.4 
Prevention of Significant Deterioration Classification


3.1.3.5 
Measured Particulate Concentrations

3.1.3.6 
Other NAAQS Pollutant Concentrations


3.1.3.7 
Air Toxins


3.1.3.8 
Air Quality Related Values


3.1.3.9 
Visibility


3.2 
WATER RESOURCES


3.2.1 
Applicable Laws, Regulations, and Policies

3.2.2 
Regional Hydrologic Setting


3.2.2.1 
Hydrometerology


3.2.2.2 
Surface water 


3.2.2.3 
Groundwater


3.2.3 
State and Local Water Resources Management


3.2.4 
Water Resource-Related Regulations


3.2.5 
Mine Site Water Resources


3.2.5.1 
Surface Water


Washes and Creeks (Natural Drainages)


Waters of the United States


Springs and Seeps Inventory


Surface Water Quality

3.2.5.2 
Groundwater


Groundwater Investigation & Modeling


Well Inventory


Groundwater Occurrence and Quantity


Groundwater Flow Direction 


3.2.6 
Offsite Water Resources


3.2.6.1 
Mine Water Supply


Santa Cruz Valley Groundwater Resources (Mine Water Supply)


Groundwater Investigation & Modeling


Groundwater Flow


Groundwater Quantity


Groundwater Quality


3.2.6.2 
Tucson AMA Model


3.2.6.3 
Sierrita Sulfate Plume Model (FMI-ADWR Consent Order)


3.2.6.4 
CAP Recharge


3.2.6.5 
Water Resources Downgradient from the Mine Site


Davidson Canyon


Cienega Creek 


3.3 
GEOLOGY AND MINERALS

3.3.1 
Applicable Laws, Regulations, and Policies


3.3.2 
Regional Geology 


3.3.3 
Mine Site Geology


3.3.3.1 
Geology (basic geology and structure)


3.3.3.2 
Mineral Exploration and Mining History


3.3.3.3 
Rosemont Deposit (Rosemont Deposit geology with emphasis on difference between sulfide and oxide ore which is foundational to potential ARD issues)


3.3.4 
Geologic Hazards


3.3.4.1 
Seismicity


3.3.4.2 
Landslides (this may be just an “Other” category)


3.3.4.3 
Subsidence (limited to the known subsidence issues in the Santa Cruz Valley due to groundwater withdrawal)


3.3.4.4 
Debris Flows


3.3.5 
Other Geologic Resources


3.3.5.1 
Fossils


3.3.5.2 
Caves


3.4 
SOILS AND RECLAMATION

3.4.1 
Applicable Laws, Regulations, and Policies


3.4.2 
Soil Occurrence and Characteristics

3.4.2.1 
General Soil Characteristics

3.4.2.2 
Soils Unit Mapping and Description

3.4.3 
Estimates of Existing Erosion Loss 

3.4.3.1 
Revised Universal Soil Loss Equation (RUSLE)

3.4.4 
Existing Disturbance

3.4.4.1 
Existing Soil Disturbance 

3.4.4.2 
Existing Mineral-Related Disturbance

3.4.4.3 
Grazing


3.4.5 
Suitability for Reclamation


3.4.5.1 
Soil Salvage and Placement

3.5 
BIOLOGICAL RESOURCES


3.5.1 
Applicable Laws, Regulations, and Policies

3.5.2 
Biodiversity


3.5.3 
Terrestrial Resources


3.5.4 
Aquatic Resources


3.5.5 
Vegetation Communities


3.5.5.1 
Semidesert Grassland


3.5.5.2 
Madrean Evergreen Woodland


3.5.6 
Special Status Plants


3.5.6.1 
Listed Plant Species

3.5.6.2 
Other Special-Status Plants


3.5.6.3 
Invasive Species

3.5.7 
Special Status Wildlife

3.5.7.1 
Listed Wildlife Species


3.5.7.2 
Migratory Birds and Raptors

3.5.7.3 
Coronado National Forest Management Indicator Species


3.5.7.4 
Other Special-Status Wildlife Species

3.6 
FUELS AND FIRE MANAGEMENT


3.6.1 
Fire Regime


3.6.1.1 
Fire History and Fuel Types


3.6.2 
Fuels Management Actions

3.6.2.1 
Suppression

3.6.2.2 
Mechanical Treatment


3.6.2.3 
Hazardous Fuels Reduction


3.6.2.4 
Prescribed Fire


3.6.2.5 
Pile Burning


3.6.2.6 
Monitoring and Research


3.6.3 
Fire and Fuels Planning


3.6.3.1 
FireScape


3.6.3.2 
Fuel Models


3.6.3.3 
Fire Education


3.6.3.4 
Wildland Urban Interface


3.6.4 
Wildland Fire Amendment to the Coronado National Forest Land and Resource Management Plan


3.7 
CULTURAL RESOURCES


3.7.1 
Applicable Laws, Regulations, and Policies

3.7.2 
Definition of APE

3.7.3 
Previous Archaeological Research  


3.7.4 
Cultural-Historical Overview and Research Themes 


3.7.5 
Archaeological Investigations 


3.7.5.1 
Methods and Period of Performance


3.7.5.2 
Site Definitions


3.7.5.3 
Criteria for Evaluations of Significance


3.7.5.4 
Results


3.7.6 
Ethnohistoric Investigations


3.7.7 
Consultation with Tribal Governments 


3.7.7.1 
Summary of the Process


3.7.7.2 
Tribes Consulted


3.7.7.3 
Tribal Concerns


3.7.8 
Summary of Results


3.8 
SOCIOECONOMICS/ENVIRONMENTAL JUSTICE

3.8.1 
Applicable Laws, Regulations, and Policies

3.8.2 
Study Area


3.8.3 
Population, Demographics and Housing


3.8.3.1 
Population

3.8.3.2 
Ethnicity/Race


3.8.3.3 
Housing Inventory


3.8.4 
Employment

3.8.4.1 
Jobs by Industry


3.8.4.2 
Median Income


3.8.4.3 
Income Distribution


3.8.5 
Economic Activity

3.8.5.1 
Economic Output by Industry


3.8.5.2 
Taxes and Revenues


3.8.5.3 
Property Values


3.8.6 
Quality of Life

3.8.6.1 
Public Facilities and Services


3.8.6.2 
Community Values


3.8.6.3 
Social Trends


3.8.7 
Environmental Justice

3.8.7.1 
Minority Populations


3.8.7.2 
Low-Income Populations


3.9 
VISUAL RESOURCES

3.9.1 
Introduction


3.9.2 
Applicable Laws, Regulations, and Policies

3.9.2.1 
USFS Federal Policy and Guidance 

Visual Resource Management

Scenery Management System

3.9.2.2 
Forest Plan Guidance


Existing Direction and Visual Quality Objectives


Future Trends (i.e., current/upcoming Forest Plan process)

Landscape Character Goals/Desired Conditions


SMS (SA, CLs, SIOs)


3.9.2.3 
Other Plans (Federal, State, Regional: e.g., Scenic Byways)


Scenic Byway Visual Resource Management (??)

Patagonia Scenic Byway Corridor Management Plan


3.9.3 
Existing Landscape Character and Visual Resources (narrative)


3.9.3.1 
Landforms 


3.9.3.2 
Vegetation 


3.9.3.3 
Cultural Elements & Land Uses

3.9.3.4 
Variety Class/Scenic Attractiveness


3.9.3.5 
Existing Scenic Integrity

3.9.4 
Viewsheds, and Sensitive Viewers

3.9.4.1 
Concern Levels/Sensitivity Levels


3.9.4.2 
Communities and Rural Development Areas

3.9.4.3 
Viewsheds and Distance Zones

3.9.5 
Scales of Analysis (Project Viewshed, Santa Rita Mountains, and Coronado National Forest)


3.9.6 
Visual Resource Key Observation Points


3.9.6.1 
Description of Key Observation Point Process & Objectives

3.9.6.2 
Selection/Representation of Key Observation Points

3.9.7 
Trends Affecting Visual Resources (??)

3.9.7.1 
Forest Management Activities

3.9.7.2 
Non-Forest (e.g., Rural Development)

3.10 
TRANSPORTATION/ACCESS


3.10.1 
Applicable Laws, Regulations, and Policies

3.10.2 
Highways and Roads Description

3.10.2.1 
U.S. Highways


3.10.2.2 
Interstates


3.10.2.3 
State Highways


3.10.2.4 
County Roads


3.10.2.5 
Forest Service Roads


3.10.2.6 
Rosemont Mine Roads


3.10.2.7 
Private Roads


3.10.3 
Highway and Roads Usage


3.10.3.1 
Traffic Volume/Counts


3.10.3.2 
Roadway Capacity


3.10.3.3 
Level of Service


3.10.3.4 
Traffic Patterns


3.10.4 
Commercial Transportations


3.10.4.1 
Interstate Bus Service


3.10.4.2 
Local Bus Service


3.10.4.3 
Air Service


3.10.4.4 
Railroads


3.11 
RECREATION AND WILDERNESS

3.11.1 
Applicable Laws, Regulations, and Policies

3.11.2 
General Setting

3.11.3 
Designated Wilderness


3.11.3.1 
General Description and Characterization


3.11.3.2 
Visitation


3.11.3.3 
Access


3.11.4 
Supply of Recreation Opportunities


3.11.4.1 
Recreation Opportunity Spectrum Settings

3.11.4.2 
Recreation Places


3.11.5 
Existing Use Levels and Trends


3.11.5.1 
Recreation Uses 

3.11.5.2 
Commercial Outfitter and Guide Use


3.12 
LIVESTOCK AND GRAZING


3.12.1 
Applicable Laws, Regulations, and Policies

3.12.2 
Introduction


3.12.3 
General Management Direction for Grazing on the CNF


3.12.4 
Existing Rangeland Management and Conditions


3.13 
LAND USE

3.13.1 
Applicable Laws, Regulations, and Policies

3.13.2 
Land Status/Ownership

3.13.3 
Land Use Plans

3.13.3.1 
Forest Service


3.13.3.2 
Arizona State Trust Lands


3.13.3.3 
Bureau of Land Management


3.13.3.4 
Pima County


3.13.4 
Land Use


3.13.4.1 
Mining


3.13.4.2 
Utilities


3.13.4.3 
Grazing


3.13.4.4 
Recreation


3.13.4.5 
Rural Living


3.14 
NOISE

3.14.1 
Applicable Laws, Regulations, and Policies

3.14.2 
Thresholds of Significance


3.14.3 
Ambient Conditions


3.14.4 
Noise Receptors


3.14.5 
Blasting Noise


3.14.6 
Vehicles and Equipment


3.15 
OUTDOOR LIGHTING


3.15.1 
Applicable Laws, Regulations, and Policies

3.15.2 
Lightscape Management Objectives


3.15.2.1 
Pima County Outdoor Lighting Code


3.15.2.2 
National Park Service Night Sky Objectives


3.15.2.3 
Requirements for Optimal Operations of Astronomical Observatories

3.15.3 
Methods for Measuring Skyglow


3.15.3.1 
Limiting Magnitude


3.15.3.2 
Bortle Dark-Sky Scale


3.15.4 
Existing Skyglow Conditions

3.16 
HAZARDOUS MATERIALS


3.16.1 
Applicable Laws, Regulations, and Policies

3.16.2 
Petroleum Products


3.16.2.1 
Gasoline, Diesel Fuel, and Kerosene

3.16.2.2 
Lubricants and Solvents


3.16.3 
Mine Processing Fluids and Reagents


3.16.3.1 
Sulfuric Acid


3.16.3.2 
SX/EW Electrolyte and Processing Reagents


3.16.4 
Explosives


3.16.4.1 
Ammonium Nitrate


3.16.4.2 
Ammonium Nitrate-Fuel Oil Mixtures

3.16.5 
Hazardous Waste Management and Disposal


3.16.6 
Miscellaneous Chemicals


3.16.6.1 
Laboratory Reagents


3.16.6.2 
Cleaning Fluids


3.16.7 
Transportation of Hazardous Materials  


3.16.8 
Storage of Hazardous Materials

3.17 
PUBLIC HEALTH AND SAFETY


3.17.1 
Applicable Laws, Regulations, and Policies

3.17.2 
Flood Control

3.17.3 
Geologic Hazards

3.17.3.1 
Seismic Faults


3.17.3.2 
Soil Composition


3.17.3.3 
Subsidence


3.17.4 
Hazardous Materials and Public Safety


3.17.5 
Noise


3.17.6 
Recreation Hazards


3.17.7 
Traffic Safety


3.17.8 
Trash Dumping
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Draft- Deliberative- Not for Public Distribution





Reichard <mreichard@swca.com>, rlaford@fs.fed.us,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
tciapusci@fs.fed.us, temmett@fs.fed.us, tfurgason@swca.com,
wgillespie@fs.fed.us, wkeyes@fs.fed.us

Subject EIS Chapter 3 outline for your reviewLink

Enclosed is a draft outline from SWCA of Chapter 3 of the EIS (Affected Environment).  Please review
the outline and let me know what additions or changes you feel are needed.  I would appreciate your
response by August 5. 

Thank you. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

notes://entr3b/872568590056BE15/DABA975B9FB113EB852564B5001283EA/00DEA796889C18FC072576020063C3B5


From: Geoff Soroka
To: Larry Jones
Cc: Melissa Reichard; Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: RE: example of BE entry
Date: 06/21/2010 03:09 PM

Larry,
I just perused the example you attached, and I agree that you should wait until I finish with edits to
Chapter 3 and the Wildlife Specialist reports before moving along with BE review. Once I finish the
other 2 tasks, I will make sure to provide a more thorough narrative description for each of the species,
including results from the Anamax reports, and then provide you with an updated BE for your review.
 
Does that sound good?
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 21, 2010 3:02 PM
To: Geoff Soroka
Cc: Melissa Reichard; Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: example of BE entry
 

Hey Geoff-- 

I'm enclosing an example (the first species I came to, with my track changes) of how a species
narrative and effects determination should be in the Biological Evaluation.  Basically, we need to have
a little more complete narrative to build a case and set the stage for making the effects determination,
and the effects determination should be in the same section as the natural history info, rather than
separated.  Because I have become so familiar with Hexalectris colemanii, and I have all the literature,
I can work that one up. 

Question: shall I wait for a revised draft or do you want me to go through the rest of the species to
identify needs (other than what was mentioned in this example, which applies to all)? 

Also, are you in contact with BLM to see how they do species effects determinations, or shall I do that?
We need to include their language, if they have any specific procedures. 

I don't know plants that well, so maybe Debbie Sebesta can help if you have specific needs. 

Of course, the "Specialist Report" needs to be done before this, so that we know we are addressing all
the right species, but this should be next in the hopper. 

Melissa...please put this email and the attachment in the project record under "Biological Resources" 

Thanks! 

Larry Jones

mailto:gsoroka@swca.com
mailto:ljones02@fs.fed.us
mailto:mreichard@swca.com
mailto:tfurgason@swca.com
mailto:rgerhart@fs.fed.us
mailto:dsebesta@fs.fed.us


Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Geoff Soroka
To: Larry Jones
Cc: Melissa Reichard; Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: RE: example of BE entry
Date: 06/21/2010 03:13 PM

Larry,
Sorry, I forgot to answer the other question posed in your email…I have not been told at this point to
contact the BLM regarding their species effect determinations and/or any specific language they may
want to include in the document. To this point, the only contact I have had with the BLM was to get
their take on which BLM species may be impacted by the Rosemont project.
 
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 21, 2010 3:02 PM
To: Geoff Soroka
Cc: Melissa Reichard; Tom Furgason; Richard A Gerhart; Deborah K Sebesta
Subject: example of BE entry
 

Hey Geoff-- 

I'm enclosing an example (the first species I came to, with my track changes) of how a species
narrative and effects determination should be in the Biological Evaluation.  Basically, we need to have
a little more complete narrative to build a case and set the stage for making the effects determination,
and the effects determination should be in the same section as the natural history info, rather than
separated.  Because I have become so familiar with Hexalectris colemanii, and I have all the literature,
I can work that one up. 

Question: shall I wait for a revised draft or do you want me to go through the rest of the species to
identify needs (other than what was mentioned in this example, which applies to all)? 

Also, are you in contact with BLM to see how they do species effects determinations, or shall I do that?
We need to include their language, if they have any specific procedures. 

I don't know plants that well, so maybe Debbie Sebesta can help if you have specific needs. 

Of course, the "Specialist Report" needs to be done before this, so that we know we are addressing all
the right species, but this should be next in the hopper. 

Melissa...please put this email and the attachment in the project record under "Biological Resources" 

Thanks! 

Larry Jones
Wildlife, Fish, and Rare Plants

mailto:gsoroka@swca.com
mailto:ljones02@fs.fed.us
mailto:mreichard@swca.com
mailto:tfurgason@swca.com
mailto:rgerhart@fs.fed.us
mailto:dsebesta@fs.fed.us


Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Melinda D Roth
To: Beverley A Everson
Cc: Arthur S Elek; Beverley A Everson; Charles A Blair; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jrigg@swca.com; kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M
Farrell; mreichard@swca.com; Reta Laford; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Re: Feb. 10, 2010 Extended IDT Meeting Agenda.docx
Date: 02/09/2010 08:33 AM
Attachments: Feb. 10, 2010 IDT Meeting Agenda.docx

See you in 6V6. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

Beverley A Everson/R3/USDAFS

02/06/2010 04:51 PM

To Charles A Blair/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, dkriegel@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, jrigg@swca.com,
kbrown03@fs.fed.us, kellett@fs.fed.us, ljones02@fs.fed.us, Mary M
Farrell/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, mreichard@swca.com, Reta
Laford/R3/USDAFS@FSNOTES, rlefevre@fs.fed.us,
sldavis@fs.fed.us, sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter Keyes/R3/USDAFS@FSNOTES,
William B Gillespie/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES

cc
Subject Feb. 10, 2010 Extended IDT Meeting Agenda.docx

The agenda for the meeting is attached.  Note that this is an extended team meeting, and that it will be
a half day.  I will need to double check the meeting room and get back to you to confirm; the meeting
will either be in 6V6 or 4B.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Arthur S Elek/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Charles A Blair/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:dkriegel@fs.fed.us
mailto:ecuriel@fs.fed.us
mailto:gmckay@fs.fed.us
mailto:jrigg@swca.com
mailto:kbrown03@fs.fed.us
mailto:kellett@fs.fed.us
mailto:ljones02@fs.fed.us
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@swca.com
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:rlefevre@fs.fed.us
mailto:sldavis@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:temmett@fs.fed.us
mailto:tfurgason@swca.com
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES
mailto:CN=William B Gillespie/OU=R3/O=USDAFS@FSNOTES

February 10, 2010

Rosemont Copper Project 

IDT Meeting Agenda





Location:  Coronado National Forest Supervisor’s Office, 300 W. Congress, Tucson, AZ.  85701, Rm. 6V6. 



Time:  9:00 – 12:00



Attendees:  Rosemont Copper Project Interdisciplinary Team



Agenda:



Overview of meeting



Alternatives discussion



Mitigation review



Project status and meetings (round robin)







----- Forwarded by Beverley A Everson/R3/USDAFS on 01/09/2009 09:56 AM -----
Kathy Arnold
<karnold@rosemontcopper.com>

01/08/2009 06:10 PM

To Beverley A Everson <beverson@fs.fed.us>
cc Tom Furgason <tfurgason@swca.com>

Subject Civil-Engineering-Geotech Meeting on January 21

 

Bev – 
We sorted out the topics for the meeting on January 21 and I have listed them below along with
potential presenters. 
  
Geotechnical Evaluations – Tetra Tech, Jamie Joggerst/Troy Meyer 
Geologic Hazards Assessment, Seismic – Tetra Tech, Jamie Joggerst; M3, Craig Hunt; AMEC, Derek
Wittwer 
Mass Stability – Tetra Tech, Troy Meyer; AMEC, Derek Wittwer 
Design Criteria - Tetra Tech, Joel Carrasco; M3, Craig Hunt; AMEC, Derek Wittwer 
Slope Stability – Tetra Tech, Joel Carrasco; AMEC, Derek Wittwer; Rosemont, Fermin Samorano 
Pit Slope Stability – Tetra Tech, Jamie Joggerst 
  
I also anticipate that we will make Jeff Cornoyer a geologist with Rosemont available and may have an
additional two or three people attend from Rosemont, bringing the total attendees for Rosemont to
about 10.  I anticipate that the presentations will be in the form of a powerpoint presentation with loads
of time for questions, answers, and other discussion. 
  
I will give you a call to discuss, please let me know if you would like to talk about other issues under
this topic and I will make it happen.  I was hoping that we could schedule this for right after lunch from
1-5 so that we wouldn’t have a lunch break in the middle of the meeting.  But we can further discuss
the time as appropriate. 
  
Cheers! 
Kathy 
  
Katherine Arnold,  PE | Director of Environmental and Regulatory Affairs 
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724 
karnold@rosemontcopper.com 
  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 

3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com 
  
PLEASE NOTE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the

intended recipient, please delete all  copies and notify us immediately. 
 

 

  

mailto:karnold@augustaresource.com
http://www.rosemontcopper.com/


----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:20 PM -----
Salek Shafiqullah/R3/USDAFS

01/21/2009 07:28 AM

To "Dale Ortman PE" <daleortmanpe@live.com>
cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Hoag, Cori'"

<choag@srk.com>, "'Stone, Claudia'" <cstone@srk.com>, "'Garcia,
Dawn'"  <dgarcia@srk.com>, "'Kathy Arnold'"
<karnold@rosemontcopper.com>, "Melissa Reichard "
<mreichard@swca.com>, "'Tom Furgason'" <tfurgason@swca.com>

Subject Re: Potential Geochemistry Technology Transfer Meeting - January

27Link
 

Hello Dale, 
I would like to attend this meeting and I am available during the times listed.  Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Dale Ortman PE"
<daleortmanpe@live.com>

01/21/2009 06:17 AM

To "'Beverley A Everson'" <beverson@fs.fed.us>
cc "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>, "'Tom Furgason'"

<tfurgason@swca.com>, "Melissa Reichard "
<mreichard@swca.com>, "'Hoag, Cori'" <choag@srk.com>, "'Stone,
Claudia'" <cstone@srk.com>, "'Garcia, Dawn'"  <dgarcia@srk.com>,
"'Kathy Arnold'" <karnold@rosemontcopper.com>

Subject Potential Geochemistry Technology Transfer Meeting - January 27

 

Bev, 
  
I have contacted Kathy Arnold (Rosemont Copper) regarding the possibility of holding a geochemistry
Technology Transfer meeting the morning of Tuesday January 27th.  There is a strong likelihood that
Rob Bowell, a world-class geochemist with SRK (see attached resume), will be in Tucson that morning
in transit from his home office in Cardiff, Wales to a project in Mexico and may be available for 2-3
hours in the morning.  I believe it would be of use to the project to take this opportunity to introduce
Rob to the project without having to foot the travel expense; following such an introduction he would be
well prepared to direct the review of the Rosemont geochemistry.  Kathy agrees and is tentatively
arranging to have the appropriate Rosemont consultants in Tucson for the meeting.  SRK is awaiting
final approval from their client who is bringing Rob through Tucson for the project in Mexico and
expects the decision later this week.  Assuming SRK’s client gives approval for Rob’s trip I would like
to tentatively schedule a meeting for: 
  
Date:     Tuesday, January 27 
  
Time:     8:30 – 11:30 AM 
  
Location:              SRK Consulting 
                                3275 West Ina Road, Suite 240 
                                Tucson, AZ 
  
Regards, 

notes:/07257826007A06FA/A4D87D90E1B19842852564FF006DED4E/8B16D5072F61188907257826007AE023


  
Dale 
  
  
_______________________ 
  
Dale Ortman PE 
Consulting Engineer 
  
(520) 896-2404 - Office 
(520) 449-7307 - Mobile 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----
"Dale Ortman PE"
<daleortmanpe@live.com>

01/21/2009 07:39 AM

To "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>
cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Melissa Reichard '"

<mreichard@swca.com>, "'Tom Furgason'" <tfurgason@swca.com>,
"'Kathy Arnold'" <karnold@rosemontcopper.com>

Subject RE: Potential Geochemistry Technology Transfer Meeting - January
27

 

Salek, 
  
Thanks for the quick response, I was hoping you would be available. 
  
I apologize for the short notice, but this opportunity appeared out of the blue and I hope we can grab it. 
  
As soon as I get a final confirmation from SRK that Rob is indeed headed our way I’ll let you and Bev know. 
  
Cheers, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE 
Consulting Engineer 
  
(520) 896-2404 - Office 
(520) 449-7307 - Mobile 
  
daleortmanpe@live.com 

mailto:daleortmanpe@live.com
mailto:daleortmanpe@live.com


  
PO Box 1233 
Oracle, AZ  85623 
  
  
  
From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Wednesday, January 21, 2009 7:28 AM
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Hoag, Cori'; 'Stone, Claudia'; 'Garcia, Dawn'; 'Kathy Arnold'; Melissa Reichard ;
'Tom Furgason'
Subject: Re: Potential Geochemistry Technology Transfer Meeting - January 27 
  

Hello Dale, 
I would like to attend this meeting and I am available during the times listed.  Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
"Dale Ortman PE"
<daleortmanpe@live.com>

01/21/2009 06:17 AM

 
To "'Beverley A Everson'" <beverson@fs.fed.us>
cc "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>, "'Tom Furgason'" <tfurgason@swca.com>,

"Melissa Reichard " <mreichard@swca.com>, "'Hoag, Cori'" <choag@srk.com>, "'Stone,
Claudia'" <cstone@srk.com>, "'Garcia, Dawn'"  <dgarcia@srk.com>, "'Kathy Arnold'"
<karnold@rosemontcopper.com>

Subject Potential Geochemistry Technology Transfer Meeting - January 27

 

 

Bev, 
 
I have contacted Kathy Arnold (Rosemont Copper) regarding the possibility of holding a geochemistry
Technology Transfer meeting the morning of Tuesday January 27th.  There is a strong likelihood that
Rob Bowell, a world-class geochemist with SRK (see attached resume), will be in Tucson that morning
in transit from his home office in Cardiff, Wales to a project in Mexico and may be available for 2-3
hours in the morning.  I believe it would be of use to the project to take this opportunity to introduce
Rob to the project without having to foot the travel expense; following such an introduction he would be
well prepared to direct the review of the Rosemont geochemistry.  Kathy agrees and is tentatively
arranging to have the appropriate Rosemont consultants in Tucson for the meeting.  SRK is awaiting
final approval from their client who is bringing Rob through Tucson for the project in Mexico and
expects the decision later this week.  Assuming SRK’s client gives approval for Rob’s trip I would like
to tentatively schedule a meeting for: 
 
Date:     Tuesday, January 27 
 



Time:     8:30 – 11:30 AM 
 
Location:              SRK Consulting 
                               3275 West Ina Road, Suite 240 
                               Tucson, AZ 
 
Regards, 
 
Dale 
 
 
_______________________ 
 
Dale Ortman PE 
Consulting Engineer 
 
(520) 896-2404 - Office 
(520) 449-7307 - Mobile 
 
daleortmanpe@live.com 
 
PO Box 1233 
Oracle, AZ  85623 
  
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----

"Dale Ortman PE"
<daleortmanpe@live.com>

01/30/2009 03:57 AM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>, "'Rebecca A Miller'"
<Rebecca.A.Miller@us.mwhglobal.com>, "'Kathy Arnold'"
<karnold@rosemontcopper.com>, "'Jim Davis'"
<jdavis@elmontgomery.com>, "Hale Barter"
<hbarter@elmontgomery.com>

cc "'Tom Furgason'" <tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>

Subject Rosemont West Side Groundwater Technology Transfer Conference
Calls

 

The first of the scheduled West Side Groundwater Technology Transfer Conference Calls is set for Tuesday,

February 3rd at 12:30 PM (Arizona Time).  In order to streamline the process I want to substitute a simple
conference call rather than using the Go to Meeting format.  Also, I want to limit the participants to only those
necessary to inform the various parties as to pertinent aspects of the ongoing work.  The conference call process

will be: 
  
Schedule:            1st & 3rd Tuesday of each month 
  
Time:                     12:30 PM Arizona Time 
  
Invitees:              CNF – Bev Everson, Salek Shafiqullah,  and CNF staff as necessary 

mailto:daleortmanpe@live.com


                                MWH – Rebecca Miller and MWH staff as necessary 
                                Montgomery & Associates – Jim Davis and/or Hale Barter and Montgomery staff as necessary 
                                Rosemont – Kathy Arnold as she determines necessary 
                                SWCA – Dale Ortman, Tom Furgason, Melissa Reichard 
  
Process:               Conference Call Center Telephone Number: 866-866-2244 
                                Code: 9550668 
  
Please confirm receipt of this e-mail. 
  
If you have any questions contact me (contact information below) or Melissa Reichard (520-325-9194). 
  
Regards, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE 
Consulting Engineer 
  
(520) 896-2404 - Office 
(520) 449-7307 - Mobile 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----

"Dale Ortman PE"
<daleortmanpe@live.com>

01/30/2009 04:07 AM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>, "'Stone, Claudia'" <cstone@srk.com>,
"'Hoag, Cori'" <choag@srk.com>, "'Kathy Arnold'"
<karnold@rosemontcopper.com>, "'Jim Davis'"
<jdavis@elmontgomery.com>, "Hale Barter"
<hbarter@elmontgomery.com>

cc "'Tom Furgason'" <tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>

Subject Rosemont East Side Groundwater Technology Transfer Conference
Calls

 

The first of the scheduled East Side Groundwater Technology Transfer Conference Calls is set for Tuesday,

February 3rd at 2:00 PM (Arizona Time).  In order to streamline the process I want to substitute a simple
conference call rather than using the Go to Meeting format.  Also, I want to limit the participants to only those
necessary to inform the various parties as to pertinent aspects of the ongoing work.  The conference call process

will be: 

mailto:daleortmanpe@live.com


  
Schedule:            1st & 3rd Tuesday of each month 
  
Time:                     2:00 PM Arizona Time 
  
Invitees:              CNF – Bev Everson, Salek Shafiqullah,  and CNF staff as necessary 
                                SRK – Claudia Stone and/or Cori Hoag and SRK staff as necessary 
                                Montgomery & Associates – Jim Davis and/or Hale Barter and Montgomery staff as necessary 
                                Rosemont – Kathy Arnold as she determines necessary 
                                SWCA – Dale Ortman, Tom Furgason, Melissa Reichard 
  
Process:               Conference Call Center Telephone Number: 866-866-2244 
                                Code: 9550668 
  
Please confirm receipt of this e-mail. 
  
If you have any questions contact me (contact information below) or Melissa Reichard (520-325-9194). 
  
Regards, 
  
Dale 
  
  
  
_______________________ 
  
Dale Ortman PE 
Consulting Engineer 
  
(520) 896-2404 - Office 
(520) 449-7307 - Mobile 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----

Beverley A Everson/R3/USDAFS

02/05/2009 01:20 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES

cc
Subject Fw: Dry Stack Tailings - White Paper

 

mailto:daleortmanpe@live.com


FYI and files. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 02/05/2009 01:19 PM -----

Kathy Arnold
<karnold@rosemontcopper.com>

01/20/2009 01:52 PM

To Beverley A Everson <beverson@fs.fed.us>
cc Jamie Sturgess <jsturgess@augustaresource.com>

Subject Dry Stack Tailings - White Paper

 

Bev – 
As we discussed on the phone – here is a copy of a white paper written on Dry Stack Tailings that
was prepared by AMEC. 
  
Cheers! 
Kathy 
  
Katherine Arnold,  PE | Director of Environmental and Regulatory Affairs 
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724 
karnold@rosemontcopper.com 
  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 

3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com 
  
PLEASE NOTE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the

intended recipient, please delete all  copies and notify us immediately. 
 

 

  
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----
Charles A Blair/R3/USDAFS

02/27/2009 04:06 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES
cc

Subject Kthy Armold info

 

mailto:karnold@augustaresource.com
http://www.rosemontcopper.com/


----- Forwarded by Charles A Blair/R3/USDAFS on 02/27/2009 04:00 PM -----
Beverley A Everson/R3/USDAFS

02/25/2009 02:57 PM

To Jeanine Derby/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, Cheri
Bowen/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Charles A
Blair/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES

cc
Subject Fw: Kathy sit down before you read this

 

FYI; ecoterrorist attack on Kathy Arnold's home. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 02/25/2009 02:54 PM -----
Kathy Arnold
<karnold@rosemontcopper.com>

02/25/2009 02:29 PM

To "beverson@fs.fed.us" <beverson@fs.fed.us>
cc

Subject Fw: Kathy sit down before you read this

 

Bev 
This is what I got about it. Thank you again for the call.
Kathy

From: Jamie Sturgess 
To: Kathy Arnold; Gil Clausen; Keith Adams ; Rod Pace 
Sent: Sun Feb 22 11:05:31 2009
Subject: Kathy sit down before you read this

http://www.indybay.org/newsitems/2009/02/21/18572574.php

This is now no longer speculation.  

We need have Keith Adams take this directly to the FBI, homeland security, and the
police.

Jamie 
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----

http://www.indybay.org/newsitems/2009/02/21/18572574.php


John Able/R3/USDAFS

04/14/2009 04:56 PM

To tfurgason@swca.com, mreichard@swca.com,
karnold@rosemontcopper.com, mary@strongpointpr.com

cc Jeanine Derby/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Cheri
Bowen/R3/USDAFS@FSNOTES

Subject Warning -- Possible Computer Security Risk in Email  From
"Elizabeth Webb"

 

FYI:  At least two Forest Service employees recently received an odd email from Elizabeth Webb's
email address.  The email has no subject line and points toward a web address that appears to be a
known security risk.  IF YOU RECEIVE THIS SUSPECT EMAIL FROM ELIZABETH'S EMAIL
ADDRESS, DO NOT OPEN THAT LINK. 

The suspect email begins:  "Hello.  How are you doing recently?  Some days ago, I came across a
wonderful electronics company on the web. . . ."  At the end of the  message is a .net link.  Again, do
not open that link. 

Obviously, we are assuming that Elizabeth's computer is infected, and her email client is being hijacked
to send this message.  Bev is calling Elizabeth to let her know.  If you receive this suspect email from
Elizabeth's email address, you will want to follow your organization's email security protocols.  (Forest
Service employees, please delete the email.  Do not open it.)   

Please distribute this to anyone in your organization whose name may be contained in Elizabeth's
email contacts. 

I am reporting this email to Forest Service network security.  If I receive any additional relevant
instructions from them, I will pass those along to you. 

John A. Able, Information Officer
Office of Communications
Coronado National Forest
Mobile:  520.405.4256 
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----

"Dale Ortman PE"
<daleortmanpe@live.com>

04/24/2009 08:42 AM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>, "'Roger D Congdon'"
<rcongdon@fs.fed.us>, "'Rebecca A Miller'"
<Rebecca.A.Miller@us.mwhglobal.com>, "'Toby Leeson'"
<Toby.Leeson@us.mwhglobal.com>, "'Jim Davis'"
<jdavis@elmontgomery.com>, "Hale Barter"
<hbarter@elmontgomery.com>

cc "'Charles Coyle'"  <ccoyle@swca.com>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "Kathy Arnold "
<karnold@rosemontcopper.com>

Subject Rosemont West Side Groundwater Conference Call - Suspended

 



I am suspending the twice-monthly groundwater conference calls.  At this point they are not returning value
commensurate with the required time and effort.  When the final reports become available we will revisit

whether or not it will be useful to have a Technology Transfer meeting to present the report findings. 
  
Thanks for everyone’s efforts over the past couple of months. 
  
Regards, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE 
Consulting Engineer 
  
(520) 896-2404 - Office 
(520) 449-7307 - Mobile 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----

"Dale Ortman PE"
<daleortmanpe@live.com>

04/24/2009 08:46 AM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>, "'Roger D Congdon'"
<rcongdon@fs.fed.us>, "'Stone, Claudia'" <cstone@srk.com>,
"'Cope, Larry'" <lcope@srk.com>, "'Jim Davis'"
<jdavis@elmontgomery.com>, "Hale Barter"
<hbarter@elmontgomery.com>

cc "'Charles Coyle'"  <ccoyle@swca.com>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "Kathy Arnold "
<karnold@rosemontcopper.com>

Subject Rosemont East Side Groundwater Conference Call - Suspended

 

I am suspending the twice-monthly groundwater conference calls.  At this point they are not returning value
commensurate with the required time and effort.  When the final reports become available we will revisit

whether or not it will be useful to have a Technology Transfer meeting to present the report findings. 
  
Thanks for everyone’s efforts over the past couple of months. 
  
Regards, 

mailto:daleortmanpe@live.com


  
Dale 
  
  
_______________________ 
  
Dale Ortman PE 
Consulting Engineer 
  
(520) 896-2404 - Office 
(520) 449-7307 - Mobile 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 01/28/2011 04:19 PM -----

Beverley A Everson/R3/USDAFS

04/28/2009 03:05 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES
cc

Subject Fw: Draft Review of Forest Service Preliminary
Alternatives/Mitigation

 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 04/28/2009 03:05 PM -----

Kathy Arnold
<karnold@rosemontcopper.com>

04/20/2009 06:16 PM

To Beverley A Everson <beverson@fs.fed.us>, Tom Furgason
<tfurgason@swca.com>

cc Jamie Sturgess <jsturgess@augustaresource.com>, Lance Newman
<lnewman@augustaresource.com>, Rod Pace
<rpace@rosemontcopper.com>, Brian Lindenlaub
<blindenlaub@westlandresources.com>, 'gcheniae'
<gcheniae@cox.net>

Subject Draft Review of Forest Service Preliminary Alternatives/Mitigation

 

Bev – 
Here is my draft response back to the Forest Service alternatives, again, some of the workable and

mailto:daleortmanpe@live.com


feasible answers may change during our discussion on Wednesday.  I will review the public alternatives
as we discussed and be prepared to talk about them as well.  I will try to incorporate them into the
table to the extent possible as well although it may be a little more difficult to do before Wednesday
morning. 
  
Cheers! 
Kathy 
  
Katherine Arnold,  PE | Director of Environmental and Regulatory Affairs 
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724 
karnold@rosemontcopper.com 
  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 

3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com 
  
PLEASE NOTE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the

intended recipient, please delete all  copies and notify us immediately. 
 

 

 

mailto:karnold@augustaresource.com
http://www.rosemontcopper.com/


From: Salek Shafiqullah
To: Melinda D Roth
Subject: Re: Fw: "Final" Rosemont Model Review Memo
Date: 12/08/2009 01:24 PM
Attachments: MWH Rosemont Model Review Memo 12-04-09.pdf

Thanks Mindee,
I would prefer to get forwards, even if duplicate, and I can always delete as
necessary.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS 

12/08/2009 12:44 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: "Final" Rosemont Model Review Memo

Sorry if you get this multiple times...I wanted you to see it ASAP.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 12/08/2009 12:43 PM -----

"Tom Furgason"
<tfurgason@swca.com> 

12/07/2009 11:50 AM

To <beverson@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>

cc "Reta Laford" <rlaford@fs.fed.us>,
<daleortmanpe@live.com>

Subject FW: "Final" Rosemont Model Review Memo

Bev,

 
May I submit the attached directly to Rosemont and copy the Coronado?

 

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
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TECHNICAL MEMORANDUM


4820 South Mill Avenue TEL 480 755 8201 
Suite 104 FAX  480 755 8203 
Tempe, Arizona 85282 www.mwhglobal.com 


TO: Tom Furgason DATE: December 4, 2009  
 SWCA Environmental Consultants 
   REFERENCE:  1005979 
CC: Dale Ortman, Consultant 
 Stephen Taylor, MWH 
 
FROM: Nathan W. Haws, Toby Leeson, MWH       
 
SUBJECT: Review Comments of Rosemont Numerical Groundwater Model Update and Simulations; 


Rosemont EIS Support 
 


 
This memorandum presents the findings of MWH’s review of the development and simulation results of 
the numerical groundwater flow model for Rosemont Copper Company’s (RCC) proposed mine supply 
pumping.  The review focuses on the data, assumptions, methods, and results used to predict 
groundwater responses to RCC pumping as presented in two documents: (1) Technical Memorandum, 
Second Update to ADWR Model in Sahuarita/Green Valley Area (Errol L. Montgomery & Associates, Inc. 
[M&A], 2009a) and (2) Report, Groundwater Flow Modeling Conducted for Simulation of Rosemont 
Copper’s Proposed Mine Supply Pumping, Sahuarita Arizona (M&A, 2009b).  This review was conducted 
by MWH, under contract to SWCA Environmental Consultants.  The format of this technical memorandum 
is as follows: (1) discussion of major findings of the review, (2) summary and evaluation of conclusions in 
M&A (2009b), (3) summary of reviewer concerns and their potential impacts, (4) statement of limitations, 
and (5) references.  The requested figure of sections through the maximum predicted drawdown cone and 
the statement of qualifications are provided as attachments.   


 
(1) Major Review Findings 
 


M&A (2009a, 2009b) reports the development and simulation of a numerical groundwater flow model 
for the purpose of predicting the impact of RCC pumping on area groundwater levels.  With a few 
exceptions, the data, assumptions, and methods used to develop the numerical model are reasonable 
and in conformance with standard accepted industry practices.  The methodology for model 
predictions also follows good practice, with the exception that future pumping may be over-allocated 
(which would result in under-prediction of  groundwater elevations) and some future source/sink terms 
may not be included (which would result in over-prediction in some locations and under-prediction in 
others).  The methods to post-process and interpret the results are also valid; however, prediction 
uncertainty has not been appropriately addressed.  The evaluation of the updates to the historical and 
predictive models and the model predictions is further discussed below.  


 
Updates to Historical Model 
M&A (2009a, 2009b) developed the numerical groundwater flow model from an existing groundwater 
flow model recently constructed by the Arizona Department of Water Resources (ADWR) (Mason and 
Bota, 2006).  The ADWR model is a regional-scale model, covering the Tucson Active Management 
Area (TAMA) and portions of the upper Santa Cruz Active Management Area (SCAMA).  The ADWR 
model incorporates data from hydrogeological investigations, historical pumping records, and other 
information from government and private entities that define the geology and groundwater occurrence 
in the TAMA/SCAMA area.  This model provides an efficient and credible method for placing the 







 


Rosemont Groundwater Model Review   
December 4, 2009  Draft, Deliberative, Not for Public Distribution 


2 
 


Rosemont numerical model in the proper historical and regional setting.  Because the ADWR model 
has a large regional scale, it, of necessity, coarsens some local features and processes that may be 
important for prediction of groundwater flow on a more local scale.  M&A (2009a, 2009b) refines and 
updates the model in the vicinity of Green Valley/Sahuarita to more accurately simulate the 
hydrogeology and groundwater sources and sinks in the study area (see Figures 1 and 2 of M&A, 
2009b).   
 
The updates to the layering, aquifer parameters, and historical source/sink terms of the ADWR model 
and the grid refinement are all necessary and appropriate.  These updates are founded on reputable 
sources and/or good professional judgment and are reasonable for the hydrogeological context.  The 
major concern with the model updates is that no standard iterative recalibration of the aquifer 
parameters is performed.  M&A (2009b) demonstrates that the model updates improve the model fit to 
measured data compared to the original ADWR model, but it includes no discussion of an effort to find 
optimal parameter values.  For example, the hydraulic conductivity is adjusted in the cells surrounding 
the RCC property based on published aquifer test data, but a standard iterative calibration to optimize 
the value of the hydraulic conductivity, or to determine the spatial extent to which the hydraulic 
conductivity should be modified, is not conducted.  Likewise, no formal calibration is conducted for 
values of the storage coefficient (which was left unchanged from the ADWR model) or the specific 
yield.  (Note that long-term predictions may become less sensitive to storage coefficient and specific 
yield, thus justifying leaving them unchanged; however, a sensitivity analysis of model predictions is 
not conducted, and thus the impact of these parameters is unknown.)  It is possible that much of the 
error between measured and simulated groundwater levels, which can be several tens of feet and 
shows spatial bias in some areas, is partly a reflection of the model parameters being out of 
calibration.  Although formal calibration throughout the entire model domain may not be practical or 
necessary, a calibration within the study area could improve the fit between simulated and measured 
groundwater levels and reduce predictive uncertainty.   
 
Another concern with the model updates is that no consideration is given for the Santa Cruz fault, 
which runs between the RCC wells and many of the other wells in the study area.  Mason and Bota 
(2006) suspect the fault as a source of some of the large residuals (error between measured and 
simulated groundwater levels) in the ADWR model.  M&A (2009b) documents the fault in the text and 
figures, but does not modify the model to account for the fault.  The rationale for not explicitly 
accounting for the fault is not discussed in M&A (2009a, 2009b).     
 
Updates to Predictive Model 
The updates to the predictive period of the ADWR model (2009 – 2031) are well documented, though 
much less certain than updates to the historical period of the model.  M&A (2009a) provides an 
extensive revision of estimated future groundwater withdrawals in the study area by obtaining assured 
water supply documents from ADWR.  The assured water supply documents give an indication of 
expected groundwater withdrawal rates for residential and municipal suppliers, though not necessarily 
a sure definition of future pumping.  For most of the assured water supply documents, M&A (2009a) 
makes the “conservative” assumption (i.e., in the sense of over-predicting drawdown) that pumping will 
achieve the full build-out demand.  A more likely scenario is that some of the planned residential 
developments will not achieve build-out capacity or will be significantly delayed.  (This may be 
particularly true with the downturn in the residential development market.)  Consequently, the future 
pumping from residential developments in the study area is likely over-allocated.  The results of the 
historical simulation showed a bias to under-estimate groundwater level.  An over-allocation of future 
pumping would add to this bias toward under-prediction of future groundwater levels.   
 
Other potential future groundwater sinks/sources not included in the model that may impact future 
groundwater levels within the study area are potential mitigation pumping near the Freeport-McMoRan 
Sierrita Mine and delivery and underground storage of Central Arizona Project (CAP) water to the 
Sahuarita/Green Valley area.   Freeport-McMoRan, Sierrita Operations is currently in the feasibility 
stage of developing a plan to mitigate a sulfate plume originating from the Sierrita tailing 
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impoundment.  The mitigation action will likely involve hydraulic containment that may require in 
excess of 15,000 acre-feet per year in additional groundwater withdrawal (Hydro Geo Chem, Inc., 
2008; see www.fcx.com/sierrita/home.htm).  This would lower groundwater levels southwest of the 
RCC property (west of Green Valley).  Also in the planning stages is the delivery and storage of up to 
7,000 acre-feet per year of CAP water (United State Bureau of Reclamation, 2008).  The CAP water 
would recharge the aquifer at an underground storage facility.  A proposed site for the facility is within 
the study area near the RCC property.  Recharge from this facility could substantially increase 
groundwater levels near the RCC, and possibly throughout the study area if the CAP water is used in 
lieu of groundwater.  The magnitude and exact timetable for these projects are uncertain, but they are 
scheduled during the same time as the predictive simulation period (2009 – 2031). 
 
An assumption of the predictive model, which may be incorrect, is that boundary conditions are static.  
This assumption is refuted by the continual groundwater level declines throughout the study area.  The 
correctness of the assumption is only a minor concern as the boundary heads likely have relatively 
little influence on the groundwater levels within the study area. 
 
Model Predictions 
As documented above, the confidence in the predictions of future groundwater levels in the numerical 
model is weakened by intrinsic model structural inaccuracies, calibration inaccuracies, and uncertainty 
and deficiencies in sources/sinks.  These inaccuracies and uncertainties are, to some extent, inherent 
in all numerical models.  Inaccuracy and uncertainty do not necessarily invalidate the model.  On the 
contrary, the model simulates a very complex and dynamic hydrogeological system, and, with the few 
exceptions noted previously, incorporates the level of complexity appropriate for the use of the model.  
Still, the predictive uncertainty and limitations of the model should be appropriately documented, 
managed, and quantified.  M&A (2009a, 2009b) adequately documents, manages, and quantifies 
suspected predictive uncertainty due to intrinsic inaccuracies.  Seasonal variations and “calibration” 
errors are translated to predictive uncertainties that ranges from 10 to 100 feet due to seasonal 
variations and approximately a 25-foot under-prediction bias at RC-2.  M&A (2009b) does not 
adequately document or quantify predictive uncertainties due to parameter uncertainties and due to 
uncertainties in future groundwater recharge and withdrawal.  These predictive uncertainties could be 
bounded by conducting a sensitivity analysis of model predictions to parameter and future source/sink 
variations.  Sensitivity analyses are often a component of modeling studies. 
 
The prediction uncertainties will be greatest for the prediction of future groundwater levels with and 
without RCC pumping.  Without a sensitivity analysis, bounding the uncertainty is difficult.  Therefore, 
the future groundwater levels reported in M&A (2009b) should be treated more qualitatively than 
quantitatively, demonstrating trends rather than absolute groundwater elevations.  The confidence in 
the predicted groundwater levels will further decrease away from RCC property as the grid coarsens 
and aquifer parameters and source/sinks become less defined.      
 
The predictions of groundwater declines (drawdown) due solely to RCC pumping will be affected less 
by predictive uncertainty because much of the uncertainty is subtracted out during post-processing.  
Therefore, the drawdown due to RCC pumping can be interpreted more quantitatively.  MWH 
evaluated the estimates of the drawdown levels due to RCC pumping reported in M&A (2009b, 
Figures 35, 36) using a simple analytical (Dupruit) solution to estimate steady-state drawdown.  
Although this solution cannot capture the complexity and transience of the model, it does provide a 
rough check on drawdown predictions.  According to this check, the estimates of groundwater level 
drawdown due to RCC pumping reported in M&A (2009b) are reasonable. 


    
(2) Summary and Evaluation of Conclusions 
 


The major conclusions relative to the predicted impact of RCC pumping on groundwater levels given in 
M&A (2009b) are presented in the table below along with MWH’s judgment on their reasonableness. 
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 M&A Conclusion MWH Comment 


Conclusions of Historical Simulations 
1 “…[T]he match to measured groundwater 


levels [for the 1940 steady-state 
simulation] is not excellent in the 
Rosemont area.” (p. 28) 


Figure 28 shows that some of the largest discrepancies 
between the measured and simulated groundwater 
levels in the steady-state model are in the vicinity of the 
RCC property; however, these discrepancies are of little 
concern because the steady-state model does 
reproduce the general trends of the groundwater level 
contours and because the effects of the initial conditions 
(year 1940) on the model predictions (years 2012 – 
2031) are likely minimal.  Also, as stated in M&A 
(2009b), the 1940 groundwater levels are themselves of 
unknown quality. 


2 “Accounting for seasonal variation …the 
model reasonably simulates average 
groundwater level altitude and 
groundwater level change in the vicinity of 
Rosemont properties.” (p. 29) 


Figures 9 – 11 show that groundwater levels in wells 
near RCC property are generally under-predicted.  The 
bias toward under-prediction typically increases as the 
historical simulation progresses in time.  Under-
predictions can range from between about 10 and 70 
feet in the later years.  M&A (2009b) attributes the 
under-prediction to the seasonal pumping from 
agricultural wells not captured in yearly groundwater 
level measurements.  Seasonal pumping likely is 
responsible for some of the under-prediction, yet the 
increasing trend toward under-prediction and the 
consistent under-prediction at RC-2 suggests a general 
bias toward under-prediction of groundwater levels in 
the central basin near Sahuarita and near the RCC 
property beyond that cause by seasonal variation.  


3 “Match of observed and simulated 
groundwater levels at Rosemont wells E-1 
and RC-2 is reasonably accurate.” (p. 30) 


Figure 15 shows a very reasonable match between 
simulated and the average of measured groundwater 
levels for E-1.  Simulated groundwater levels for RC-2 
has a bias toward under-prediction of about 25 feet. 
(Note that M&A (2009b) adjusts simulated future 
groundwater levels upward at RC-2 to account for this 
bias.) 


 Conclusions of Predictive Simulations (2012 through 2031) 
4 “The projected groundwater level altitudes 


are considered representative of annual 
average levels.”  (p. 32; also see Figures 
27 - 30) 


The predictions of future groundwater level altitudes are 
subject to considerable uncertainty, including the 
general bias to under-predict historical groundwater 
levels, uncertainty in model parameters, the 
assumptions of future groundwater withdrawals and 
recharge.  Most of the assumptions made in M&A 
(2009a, 2009b) tend toward over-prediction of 
groundwater level declines (see comments on Updates 
to Predictive Model under Major Review Findings). 
Therefore, the model results likely error on the side of 
low groundwater level altitudes, in general; although, 
groundwater level altitudes southwest of the RCC 
property (west of Green Valley) may be over-predicted 
because of the failure to include Sierrita mitigation 
pumping.  Because of the large uncertainty in the 
groundwater level altitudes the future groundwater level 
altitudes reported in M&A (2009b) should be treated 
more qualitatively than quantitatively, demonstrating 
trends rather than absolute groundwater elevations.  An 
analysis of the sensitivity of model predictions to 
sources of uncertainty would aid in bounding the 
possible range of groundwater level altitudes.  
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 M&A Conclusion MWH Comment 
5 “…[P]rojected groundwater drawdown 


within two miles of the Rosemont 
properties ranges from about 12 feet to 
about 88 feet at the western Rosemont 
property [in year 2012]…[and] from about 
30 feet to about 187 feet at the western 
Rosemont property [in year 2031].” (p. 32-
33; also see Figures 31,33)  
 


The regional drawdown estimates are less prone to bias 
in historical predictions than the groundwater level 
altitudes, but otherwise, are subject to the same  
uncertainties and tendencies (i.e., to over-predict 
groundwater declines) as the predicted groundwater 
level altitudes.  Again, an analysis of the sensitivity of 
model predictions to sources of uncertainty would aid in 
bounding the possible range of groundwater level 
drawdown.    


6 “…[P]rojected groundwater drawdown [as 
a result of Rosemont pumping] within two 
miles of the Rosemont properties ranges 
from about 5 feet to about 80 feet at the 
western Rosemont property [in year 
2012]…[and] from about 10 feet to about 
107 feet at the western Rosemont property 
[in year 2031].” (p. 33; also see Figures 
35,36)  


The predictions of groundwater drawdown due solely to 
RCC pumping are more certain than the other 
predictions because much of the uncertainty is 
subtracted out during post-processing.  Therefore, the 
drawdown due to RCC pumping can be interpreted more 
quantitatively.  The estimates of groundwater level 
drawdown due to RCC pumping reported in M&A 
(2009b) are reasonable for the sustained pumping rates 
and the aquifer properties. 


7 “Maximum extent of projected 
groundwater level drawdown due to 
Rosemont pumping delineated by the 1-
foot drawdown contour (Figure 36) is 
approximately 10 miles north from the 
western Rosemont property.” (p. 33)  


This estimate is for the drawdown after 20 years of RCC 
pumping.  At sustained pumping rates of 5,400 acre-feet 
per year, then 4,700 feet per year, the 1-foot drawdown 
will be extensive. Based on the aquifer parameters given 
in the report, this is a reasonable estimate.  Figure 36 
shows that the 1-foot drawdown contour also extends 
approximately 5 to 6 miles south of the western RCC 
property and across most of the east-west portion of the 
basin after 20 years of pumping.     


8 “…[I]t is expected that future shallow 
groundwater level estimates can be 
determined by adding approximately 30 
feet to model projected groundwater levels 
in the area of the west Rosemont property, 
decreasing to 0 feet added in the area of 
the east Rosemont property.” (p. 34) 


The adjustment for predicting future shallow 
groundwater levels in the vicinity of the Rosemont 
property is reasonable based on historical evidence.  
How well future groundwater levels will follow the 
historical data, and therefore, the validity of this 
approach for future estimates cannot be determined.  
Nevertheless, without better information, the adjustment 
is a reasonable approximation.   


9 “[Seasonal] variations [in groundwater 
levels] are expected to decrease as FICO 
agricultural pumping begins to convert to 
residential pumping in the next 10 years.” 
(p. 34) 


This is a reasonable expectation based on the 
assumptions of residential development used in M&A 
(2009a).  If the rate of residential development is less 
than assumed and agricultural pumping remains as 
strong influence, seasonal variations will continue.  


10 “Impacts [due to Rosemont pumping] will 
be focused in the immediate area around 
the proposed Rosemont pumping 
locations.  Substantially larger and longer- 
term pumping as the result of planned 
residential development in the area will 
become the dominant groundwater level 
influence in the larger area.” (p. 35) 


As shown in Figure 36 and discussed in Section 7.6.3, 
additional drawdown resulting from RCC pumping will 
range from approximately 10 to 107 feet within 2 miles 
of the western RCC pumping.  Assuming that “the larger 
area” is the area outside of this 2-mile radius, then 
pumping for residential water supply will likely be the 
dominant influence, even with the uncertainty in the 
future pumping estimates.  The relative dominance of 
residential pumping may not be as great as shown in 
Figures 33 – 34, however, because future residential 
pumping rates are likely over-allocated (see comments 
on Updates to Predictive Model under Major Review 
Findings).  
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(3) Summary of Concerns 
 


The concerns with the numerical groundwater model and simulations described in M&A (2009a, 2009b) 
are presented in the table below along with MWH’s comments on their potential impacts. 


 
 Concern Comment 


1 Aquifer parameters not calibrated to 
historical model.  


The potential impact of this concern is unknown because 
an analysis of the sensitivity of model prediction to 
aquifer parameter values is not performed.  


2 Santa Cruz fault is not explicitly included 
in model.  


The Santa Cruz fault could have an important impact on 
the predicted influence of RCC pumping because the 
fault runs between the RCC property and many of the 
municipal, mining, and agricultural water suppliers.  M&A 
(2009a, 2009b) may have a good reason for not 
including the fault, but the rationale is not discussed. 


3 Assumption that future pumping will 
achieve its full build-out demand as 
described in assured water supply 
documents will likely over-predict 
pumping and groundwater level declines. 


This assumption likely results in under-prediction of 
groundwater levels, particularly to the west and north of 
RCC property.  An analysis of the sensitivity of model 
predictions to this assumption would aid in bounding the 
uncertainty in model predictions. 


4 Potential future mitigation pumping by the 
Sierrita Mine not included. 


Sierrita Mine mitigation pumping could further decrease 
groundwater levels southwest of the RCC property.  
North of the RCC property, the impacts will likely be 
minor.   


5 Potential future aquifer recharge from 
proposed CAP delivery is not included.  


Recharge by CAP water could significantly increase 
future groundwater levels in the vicinity of RCC property. 


6 Specified boundary heads are assumed 
to be static. 


Groundwater levels near the model boundaries will likely 
decrease in the future; however, the potential impact of 
this concern is minor because boundary heads likely 
have relatively little influence on the groundwater levels 
within the study area. 


7 No sensitivity analysis performed The level of confidence in the model predictions cannot 
be fully evaluated without an analysis of the sensitivity of 
the model predictions to the assumptions future pumping 
and specified aquifer parameters.  


 
(4) Limitations 
 


The review of the model development and simulations conducted for the RCC proposed mine supply 
pumping is based on information provided in M&A (2009a, 2009b).  The review is limited to the data, 
assumptions, methods, results, and conclusions presented in the text, tables, and figures of these two 
reports.  Verification of the accuracy of the data from sources cited in these reports, or the correctness 
of its representation in M&A (2009a, 2009b), was beyond the scope of the review.  In addition, 
modeling files were not consulted as a part of the review.  Therefore, this review does not cover model 
construction or solution errors beyond what is provided in the M&A (2009a, 2009b).  Also beyond the 
scope of the review is the data, assumptions, methods, and results of the ADWR model and its 
documentation (Mason and Bota, 2006). 
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TOBY LEESON, P.G. 
SUPERVISING HYDROGEOLOGIST 
 
EDUCATION: 
M.S., Geology, San Diego State University, 1989 
B.A., Geology, University of Colorado at Boulder, 1986 
 
REGISTRATIONS: 
Professional Geologist: California #RG-5605; Wyoming #PG-2612; Arizona #RG-32566. 
 
PROFESSIONAL ORGANIZATIONS: 
National Groundwater Association 
International Association of Hydrogeologists 
 
SUMMARY: 
Mr. Leeson holds a Master of Science degree in geology and has been working as a professional 
geologist and hydrogeologist since 1990.  He is a professional geologist in the states of Arizona, 
California and Wyoming.  Mr. Leeson has extensive environmental consulting experience serving 
industrial, federal and mining clients in the western United States and South America.  He 
specializes in environmental sciences, geology, hydrogeology, and groundwater quality.  Mr. 
Leeson has extensive experience in characterizing and modeling geologic and hydrogeologic 
settings, groundwater resources, environmental impacts, water quality, and contaminated soil and 
groundwater.  Mr. Leeson also has experience in spatial and numerical modeling, including the 
use of two-dimensional seepage and three-dimensional groundwater flow models.  He has 
executed and managed many field investigations involving subsurface drilling and sampling, 
monitoring well installation, geologic and hydrogeologic mapping, aquifer parameter testing, soil 
and soil gas sampling, and groundwater monitoring.  He has extensive experience in multi-
disciplinary project management and negotiation with regulatory agencies, and is routinely 
involved with business development activities, including preparation of proposals, statements of 
qualifications, cost estimation and client relations. 
 
PROFESSIONAL EXPERIENCE: 
 
Mining-Related Projects 
 
Supervising Hydrogeologist, Coronado National Forest, Santa Cruz Valley, Arizona 
Environmental Impact Statement 
Third-party review of baseline data collection, hydrogeologic modeling, water resource 
assessment, and environmental impact assessment of Augusta Resources proposed Rosemont 
copper mine.  Issues of importance include cumulative impacts of groundwater withdrawal in the 
Santa Cruz Valley, use of Colorado River water, and local community needs (e.g., agriculture, 
retirement communities, and residential water). 
 
Project Manager, MINNTAC, Mountain Iron, Minnesota 
Environmental Impact Statement 
Mr. Leeson was responsible for managing the preparation of an EIS, coordination of technical 
resources, and quality review of the technical documents for the Minnesota Pollution Control 
agency in response to a proposal submitted by US Steel’s Minntac Mine (iron ore) to discharge 
water from its tailings basin to the surrounding watersheds.  In accordance with State of 
Minnesota regulations, and as part of the permitting process for the proposed action, the project 
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team assembled a complete assessment of baseline conditions and potential impacts to relevant 
environmental resources in the vicinity of the proposed project.  Significant resource areas 
analyzed included surface water hydrology and quality, aquatic life, vegetation, wildlife, wild rice, 
wetlands, socioeconomics, geotechnical, mining, and mercury. 
 
United Nuclear Corporation, Northeast Church Rock Mine, New Mexico 
CERCLA Removal Action, EPA Region 9 
MWH has been responsible for managing and executing a Removal Site Evaluation and Removal 
Action for General Electric (GE) for the Northeast Church Rock (NECR) uranium mine near 
Gallup, New Mexico since 2003.  The mine is an inactive, underground uranium mine and is being 
closed under CERCLA and the National Contingency Plan.  The bulk of the mining lease is 
located on Navajo surface trust lands.  In 2005 EPA Region 9 became the lead regulatory agency 
of the site in coordination with the Navajo Nation EPA, the State of New Mexico, and the Bureau 
of Indian Affairs.  The EPA issued a draft EE/CA, evaluating removal action alternatives, 
including the construction and use of a waste disposal cell at the Church Rock Mill Site, about one 
mile from the mine site.  The Mill Site is licensed by the Nuclear Regulatory Commission (NRC) 
and as such the EE/CA alternative would require an amendment to the existing Mill Site NRC 
license.   NRC regulations require that an EA or EIS be prepared as per NEPA and NRC guidance.  
MWH is currently preparing an Environmental Report, which is part of the license amendment 
application and will be used by NRC to prepare the EA or EIS. 
 
Project Hydrogeologist, Cyprus Sierrita Corp., Twin Buttes, Green Valley, Arizona 
Completed a variety of environmental tasks at an inactive, open pit copper mine in support of 
closure of multiple facilities, and to bring the property operator into compliance with the Arizona 
Aquifer Protection Program. Prepared multiple plans for Clean Closure of formerly discharging 
mine facilities.  Prepared a work plan that included a description of the approach, techniques 
planned, analytical programs and the goal for each facility.  Designed and implemented a waste 
rock characterization program.  Analyzed and discussed the results of acid-base accounting tests, 
humidity cell (simulated weathering) tests and synthetic precipitation leaching procedure tests for 
metals. 
 
Project Hydrogeologist, Cyprus Sierrita Corporation, Sierrita Mine, Green Valley, Arizona 
Assisted Cyprus with ongoing Aquifer Protection Program application efforts for a large open pit 
copper-molybdenum mine, heap leach and conventional mill.  Efforts focused on assessing the 
completeness of their current Aquifer Protection Program application and supporting documents 
based on Aquifer Protection Program requirements. 
 
Senior Hydrogeologist, BHP Copper, Pinto Valley Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted a pit lake study for the open-pit at the mine to 
determine the ultimate pit lake level(s) after full-closure of the mine, and the pit lake level at 
which a hydraulic sink within the open pit would no longer exist.  The pit lake study included the 
development of analytical models for assessing the pit water balances and ground water inflow 
rates utilizing analytical models.  The results of the pit lake study are being used to support the 
development of closure plans for the mine. 
 
Senior Hydrogeologist, BHP Copper, Copper Cities Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted two pit lake studies for the open-pits at the mine.  The 
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objectives of the pit lake studies were to determine the ultimate pit lake levels after full-closure of 
the mines, and the pit lake levels at which hydraulic sinks within the open pits would no longer 
exist.  The pit lake studies included the development of analytical models for assessing the pit 
water balances and ground water inflow rates utilizing analytical models.  The results of the pit 
lake studies are being used to support the development of closure plans for the two mine sites. 
 
Project Hydrogeologist, Equatorial Mineral Park Corp., Mineral Park Mine, Kingman, AZ 
Completed a variety of hydrogeologic evaluations for Equitorial’s Mineral Park open pit, heap 
leach copper mine.  Responsibilities included characterization of groundwater conditions, 
calculation of potential leakage rates of pregnant leachate solutions (PLS) from lined and unlined 
collection sumps, feasibility analysis of collecting PLS from the toe of a large leached waste rock 
dump, and calculation of capture zones for extraction wells at the toe of the dump.  Mr. Leeson 
also evaluated Clean Closure options for an unlined PLS collection pond. 
 
Project Manager, United Nuclear Corporation, St. Anthony and Section 27 Mines, NM 
Managed the materials characterization, closeout, reclamation and financial assurance of two 
inactive uranium mines in the Grants, New Mexico area.  The mines are under the jurisdiction of 
the New Mexico Mining and Minerals Division and are being closed under the New Mexico 
Mining Act.  Particular challenges of the sites include a large open pit with a well developed pit 
lake that could impact a major drinking water aquifer, and large  overburden piles   The mines are 
in a region that has a complex history of other mining impacts and current pressures to further 
develop the resources.  
 
Senior Hydrogeologist, Phelps Dodge, Little Rock Mine, Silver City, New Mexico 
Developed a conceptual closure plan for the inactive Little Rock Mine.  The inactive mine area 
has copper leachate and potential acid rock drainage issues.  The site includes copper leach piles, 
waste rock stockpiles, a mine pit, mine adits, and other disturbance areas.  Challenges include a 
remote area with limited vehicular access. 
 
Senior Hydrogeologist, Client Confidential, Mt. Todd Mine, Northern Territory, Australia 
Developed a conceptual closure plan and cost estimate for a mining company considering 
reopening the Mt. Todd mine.  The currently inactive mine area has considerable acid rock 
drainage issues and is currently being managed by the Northern Territory government.  Site 
includes a tailings facility, heap leach stockpile, waste rock stockpile and a mine pit.  Challenges 
include a tropical climate with heavy seasonal rains.  Project was completed in conjunction with 
MWH’s Perth office and also included development of water management options and 
environmental conditions assessment for the current conditions. 
 
Senior Hydrogeologist, El Paso Corp., Comstock Mill, Silver City, Nevada 
Developed a conceptual closure plan for the abandoned Comstock Mill near Silver City, Nevada.  
Gold mining activities have been conducted in the area since the early 1930s.  The Comstock Mill 
and appurtenant facilities were built in 1978.  The site includes a tailings facility and a mill, and is 
located in a remote area with limited access.   
 
Senior Hydrogeologist, Johnston Mill, USACE RAMS Program, Caliente, Nevada 
Developed a conceptual closure plan for the abandoned Johnston Mill near Caliente, Nevada.  The 
site includes an open pit, heap leach pad, solution ponds, open wells and boreholes, and plant 
buildings and structures. 
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Geologist, W.R. Grace, Hayden Gulch Coal Mine, Hayden, Colorado 
Reclamation management for a bond release.  Evaluation of hydrogeology, geologic stability and 
cause of a landslide at the former surface coal mine high-wall.  Management of landslide 
mitigation activities.  Surface water sampling and measurement of flow for evaluation of potential 
environmental impacts. 
 
Senior Hydrogeologist, Oxbow Mining, LLC, Elk Creek Mine, Somerset, Colorado 
Managed and developed a Spill Prevention, Control, and Countermeasure (SPCC) Plan for an 
underground coal mine as per the Title 40, Code of Federal Regulations, Part 112.  The SPCC 
Plan described measures to prevent oil discharges from occurring, and to prepare the mine 
personnel to respond in a safe, effective, and timely manner to mitigate the impacts of a spill.   
 
Geologist, W.R. Grace, Hayden and Lay, Colorado 
Evaluation of need for reclamation at multiple former exploration drill sites for an exploration 
bond release. 
 
Senior Hydrogeologist, Rosia Montana Gold Corporation S.A., Romania 
Hydrogeologic and geologic support of environmental impact statement and engineering design of 
tailings facility, surface water ponds and damns, plant site, for a proposed gold mine in Romania.    
Developed analytical mass balance models for basin wide analysis of contaminants in surface 
water during critical times of life of mine and closure.  Evaluated affects of floods on water 
quality.  Developed conceptual hydrogeologic model and baseline surface water and groundwater 
conditions.  Developed a 2D groundwater contaminant transport model for predicting the fate of 
cyanide in the proposed tailings basin using SEEP/W and CTRANS/W.  Predicted groundwater 
inflow volumes and evaluated engineering options for the management of groundwater inflow at 
the proposed plant, which is proposed to be located where overburden and bedrock will have been 
removed, exposing groundwater. 
 
Hydrogeologist, Newmont Gold, Resurrection Mine, Leadville, Colorado 
Surface water quality sampling and measurement of flow and assessment for a Remedial 
Investigation/Feasibility Study in Colorado’s historical mining district. 
 
Geologist, Rhone-Poulenc, Rasmussen Ridge Mine, Soda Springs, Idaho 
Evaluation of structural and engineering geologic features in order to assess high-wall stability.  
Performed bedrock drilling and description of lithologic and structural features. 
 
Hydrogeologist, Peabody Coal, Seneca Coal Mine, Hayden, Colorado 
Surface water testing including water quality and flow rate for NPDES permit at multiple 
locations within coal mine properties. 
 
Project Hydrogeologist, Southern Peru Ltd., Cuajone Mine, Moquegua, Peru 
Hydrogeologic and geologic assessment for an environmental impact assessment associated with a 
proposed copper mine expansion.  Executed drilling and well installation programs that included 
the use of and interpretation of downhole pressure tests (packer tests).  Conducted a seep and 
spring survey. 
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Environmental/Earth Science Projects 
 
Supervising Hydrogeologist, AREVA, Inc., Idaho Falls, Idaho 
Development of groundwater resources assessment in support the licensing of AREVA’s proposed 
uranium enrichment facility in the Snake River Plain of southeastern Idaho  After completion of a 
siting study, MWH was tasked to of support preparation of the Environmental Report (ER), which 
is the environmental impact analysis document that is submitted by an applicant to the U.S. 
Nuclear Regulatory Commission (NRC) as part of the license application.  The NRC uses the ER 
as an initial basis to prepare an Environmental Impact Statement under the National 
Environmental Policy Act.  Mr. Leeson was responsible for hydrogeologic site characterization in 
the fractured basalts, using extensive published research of immediate area, pumping tests, 
geophysical logging, core logging and installation/sampling of 750 foot deep monitoring wells.  
He also assisted in the data analysis and preparation of the technical reports for geology and 
groundwater resources. 
 
Project Hydrogeologist, Department of Defense, Dixie Valley, Nevada 
Environmental impact assessment of a proposed geothermal power plant expansion project. 
Evaluated potential hydrogeologic and geochemical impacts of re-injection of cooler geothermal 
waters back into the reservoir.  Evaluated impacts over an entire groundwater basin to depths of 
several thousand feet. 
 
Field Geologist, USGS, Regional Geology, Missoula, Montana 
Geologic reconnaissance and detailed field mapping of Proterozoic Belt Supergroup rocks, and 
associated geologic structures, and alluvial deposits using aerial photos in stereo pair, topographic 
maps and other traditional field methods. 
 
Senior Hydrogeologist, USACE, Moses Lake Wellfield Superfund Site, Washington 
Designed, managed and performed Remedial Investigations (CERCLA) of a DNAPL 
contaminated site consisting of alluvial and bedrock aquifers within an agricultural and urban area 
largely dependent on groundwater resources.  Major responsibilities included design and 
coordination of field programs under USACE and EPA guidance, hydrogeologic analysis in an 
alluvial and fractured bedrock system, database management, GIS design and implementation, 3D 
numeric modeling of the hydrogeology and contaminant transport and spatial analysis of site 
characteristics.  Modeling included the use of TINs, block models, MODFLOW and MT3DMS 
using Groundwater Modeling System software.  Field methods included drilling, well installation, 
aquifer testing, low-flow groundwater sampling, in-field titration, active soil gas sampling, in-situ 
XRF analysis, geophysical surveying and field mapping.  Responsibilities also included cost 
estimation, project scoping and technical report preparation. 
 
Project Hydrogeologist, Chevron USA, Richmond, California 
Managed and executed multiple subsurface investigations for a large oil refinery.  Developed 
hydrogeologic and geochemical conceptual models.  Field methods included soil and bedrock 
drilling, well installation, cone penetrometer tests, pressure and pump tests, groundwater 
sampling, free-product measurements and sampling, structural geologic mapping. Responsible for 
budget and schedule control, project QA/QC, and technical report preparation. 
 
Project Hydrogeologist, Compressor Stations, El Paso Corporation, Roosevelt, Utah 
Project management, site characterization and development of corrective action plans for two 
natural gas compressor stations in the Uintah Basin of eastern Utah.  Site soil and groundwater 
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were contaminated with petroleum hydrocarbons (dissolved-phase and free-product) as associated 
with natural gas condensate and crude oil. Remedial technologies being employed include: 
groundwater and free-product extraction, monitored natural attenuation, and enhanced attenuation 
using oxygen release compounds. 
 
Hydrogeologist, Fairchild Air Force Base, Washington 
Monitoring well installation, data analysis and report preparation for a Long-Term Monitoring 
Program associated with a DNAPL- and LNAPL-contaminated site.  Over the past decade, there 
have been several Site Investigations and Remedial Investigations/Feasibility Studies.  The site 
consists of alluvial and bedrock aquifers within a military and urban area largely dependent on 
groundwater resources.  Responsibilities included interpretation of results of analysis of volatile 
organic compounds in monitoring and domestic wells and the interpretation of geochemical 
parameters to assess the applicability of Monitored Natural Attenuation as a remedial approach for 
addressing trichloroethylene contamination in groundwater.  Responsibilities also included the 
development of a site-wide, web-based database and geographic information system.  
 
Project Geologist, Hewlett Packard, Palo Alto, California 
Performed a Remedial Investigation/Feasibility Study of a DNAPL contaminated site consisting of 
several aquifers.  Managed and executed multiple subsurface investigations of the vadose and 
saturated zones to characterize the site and evaluate remedial options.  Developed hydrogeologic 
and geochemical models.  Field methods included drilling, well installation, cone penetrometer 
tests, pump tests, and groundwater sampling.  Responsibilities also included budget and schedule 
control and technical report preparation. 
 
Project Hydrogeologist, Pacific Gas & Electric Company, Antioch, California 
Remedial investigation and remedial engineering for a gas and electric company’s former service 
center contaminated with petroleum hydrocarbons, including gasoline and crude oil.  Developed 
remedial action and site closure alternatives and data collection program for a risk-assessment.  
Negotiated with regulatory agency.  Managed and executed multiple subsurface investigations 
using a variety of drilling methods, borehole geophysics, detailed soil and groundwater sampling, 
installation of monitoring wells, vapor monitoring, and aquifer pumping tests.  Modeled geology, 
hydrogeology and aqueous geochemistry.  Implemented and coordinated the design, construction, 
and operation of a groundwater remediation system. Developed and managed a large chemical and 
hydrologic database and vector GIS. Conducted data collection, processing and QA/QC.  
Responsibilities also included project and analytical QA/QC. 
 
Staff Geologist, Triangle, Martinez, California 
Performed an investigation of the distribution of nickel, zinc, and chromium compounds in near 
surface soils at a metal plating facility. The investigation included the design and implementation 
of a statistical grid sampling program in order to evaluate the distribution of contaminants in soils 
without creating a bias in the sample coverage. 
 
Staff Geologist, Multiple Clients, San Francisco Bay Area, California 
Executed numerous subsurface field investigations and groundwater sampling programs using a 
variety field methods. Conducted geologic and hydrogeologic field mapping.  Drilling methods 
included augers, water, mud and air rotary, cable tool, direct push, limited access drilling rigs and 
hand augers.  Conducted and analyzed aquifer parameter tests including step-drawdown and 
constant discharge pumping tests, pressure (packer) tests, and rising and falling head slug tests.  
Conducted groundwater sampling programs under the guidelines of state and federal EPA.  
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Utilized geophysical methods, including spontaneous potential, gamma ray, resistivity, acoustic 
televiewer, fluid logging,  ground penetrating radar, and magnetometer surveys. Followed 
stringent field sampling and vapor and groundwater monitoring protocols. 
 
Environmental Scientist, Multiple Clients in San Francisco Bay Area, California 
Conducted and managed multiple Phase I Environmental Site Assessments (ESAs) for sites in 
Northern California following the requirements of the American Standards for Testing and 
Materials (ASTM).  Tasks included site reconnaissance, personnel interviews, review of aerial 
photographs and historical fire insurance maps, regulatory list searches, agency file reviews, 
development of physiographic, geologic and hydrogeologic models, and report preparation.  Also 
included limited asbestos and lead-based paint surveys. 
 
Geographic Information Systems/Database Management 
 
Uranium Mine Closures, New Mexico 
Developed and managed GIS databases in support of environmental investigations, removal action 
alternatives, and reclamation plans.  Used the GIS to manage, visualize and analyze site data, 
estimate volumes, develop reclamation costs, and technical reporting.  Spatial analysis methods 
included natural neighbor, inverse distance weighting and krigging. 
 
GIS Analyst, Tar Creek Subsidence Study, Picher Oklahoma 
The Picher Mining Field in Oklahoma was one of the largest lead and zinc mining fields in the 
world.  MWH, in collaboration with the Tulsa District of the Army Corps of Engineers, has used 
Geographic Information Systems to develop a risk hazard analysis.  High-resolution spatial data 
were integrated to estimate the maximum potential surface expression of subsidence and the 
subsidence risk probability.  Mr. Leeson was responsible for developing the GIS database and 
developing the routines for processing and integrating the data (high-resolution aerial 
photographs, digital elevation models, geologic data, and digitized mine void geometries).  The 
results of the analyses were then used to generate maps of the maximum potential surface 
expression of subsidence and the subsidence risk probability.  These results allow the communities 
to prevent any further damage to property or risk to human lives as well as better plan for future 
development. 
 
Database Manager, USACE, Moses Lake Wellfield Superfund Site, Moses Lake, WA 
Mr. Leeson developed a data management process and GIS database in support of Remedial 
Investigations of a DNAPL contaminated site.  He utilized cutting-edge hardware/software 
systems for data collection, data management and modeling, including the USACE’s Groundwater 
Modeling System (GMS), USACE’s Environmental Data Management System (EDMS) and 
Access (relational databases), Trimble GPS tools, ArcView GIS 3.2, Spatial and 3D Analysts and 
a variety of other spatial data software. 
 
GIS Database Development, Idaho Mining Association, SE Idaho Phosphate Resource Area 
Designed, built and managed a desktop and web-based geographic information system and 
analytical database for water quality modeling and spatial analysis for a regional investigation of 
selenium contamination of water, soils, vegetation and biological organisms. 
 
Database Manager, ARCO, Superfund Site, Leviathan Mine, California 
Designed and managed a GIS-compatible relational database for accessing and managing surface 
water analytical and flow data, as wells as geotechnical and environmental data. The database was 
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designed to be used in conducting a Remedial Investigation, Feasibility Study and Risk 
Assessment of an inactive sulfur mine located on the eastern slope of the Sierra Nevada. 
 
Marin Municipal Water District, Marin County, California 
Mapped roads and trails using Trimble GPS equipment for the development of a large Arc/Info 
GIS system.  Incorporated Trimble SatView data for GPS mission planning and optimization of 
satellite coverage.  Preprocessed GPS data for import into Arc/Info. 
 
CONTINUING EDUCATION: 
 


• MWH Manage the Project PM Certification (as per Project Management Institute) 
• Knowledge management education 
• Geographic Information Systems, 3D Analysis 
• Hazardous Chemicals in Soil 
• Environmental Law 
• OSHA and MSHA Surface Miner Certified 
• Emergency first aid and CPR 


 
SPECIALIZED SOFTWARE EXPERTISE: 


• AqteSolv (pumping test analysis) 
• ArcGIS/ArcView (GIS) 
• Global Mapper (spatial data management) 
• EnviroInsite (3D data visualization, spatial and statistical analysis) 
• Microsoft Access & (relational databases) 
• Modflow (3D numerical groundwater flow modeling) 
• MT3D and Modpath (3D groundwater and chemical transport modeling) 
• Geoslope - SEEP/W & C/TRANS (2D flow and chemical transport modeling) 
• Surfer (spatial and statistical analysis) 







 


 


NATHAN W. HAWS 
SENIOR ENGINEER 
 


EDUCATION: 


PhD, Environment Engineering, Purdue University, Indiana, USA, 2003 
BS/BSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
MS/MSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
 


REGISTRATIONS: 
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Sent: Sunday, December 06, 2009 8:59 AM
To: Tom Furgason
Cc: Melissa Reichard
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Tom,

 
Attached is the final version of the MWH technical review memorandum for the mine water supply
pumping report. I instructed MWH to retain the “Draft Deliberative, Not for Public Distribution” as
this is still an internal working document.  Based on their review MWH has a short list of concerns
that will need to be addressed by Rosemont. 

 
Please forward this to the CNF for submittal to Rosemont.  .  As with the whole project this is time
critical so please stress to the CNF that it must be transmitted to Rosemont post haste.

 
Cheers,

 
Dale

 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623
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TECHNICAL MEMORANDUM


4820 South Mill Avenue TEL 480 755 8201 
Suite 104 FAX  480 755 8203 
Tempe, Arizona 85282 www.mwhglobal.com 


TO: Tom Furgason DATE: December 4, 2009  
 SWCA Environmental Consultants 
   REFERENCE:  1005979 
CC: Dale Ortman, Consultant 
 Stephen Taylor, MWH 
 
FROM: Nathan W. Haws, Toby Leeson, MWH       
 
SUBJECT: Review Comments of Rosemont Numerical Groundwater Model Update and Simulations; 


Rosemont EIS Support 
 


 
This memorandum presents the findings of MWH’s review of the development and simulation results of 
the numerical groundwater flow model for Rosemont Copper Company’s (RCC) proposed mine supply 
pumping.  The review focuses on the data, assumptions, methods, and results used to predict 
groundwater responses to RCC pumping as presented in two documents: (1) Technical Memorandum, 
Second Update to ADWR Model in Sahuarita/Green Valley Area (Errol L. Montgomery & Associates, Inc. 
[M&A], 2009a) and (2) Report, Groundwater Flow Modeling Conducted for Simulation of Rosemont 
Copper’s Proposed Mine Supply Pumping, Sahuarita Arizona (M&A, 2009b).  This review was conducted 
by MWH, under contract to SWCA Environmental Consultants.  The format of this technical memorandum 
is as follows: (1) discussion of major findings of the review, (2) summary and evaluation of conclusions in 
M&A (2009b), (3) summary of reviewer concerns and their potential impacts, (4) statement of limitations, 
and (5) references.  The requested figure of sections through the maximum predicted drawdown cone and 
the statement of qualifications are provided as attachments.   


 
(1) Major Review Findings 
 


M&A (2009a, 2009b) reports the development and simulation of a numerical groundwater flow model 
for the purpose of predicting the impact of RCC pumping on area groundwater levels.  With a few 
exceptions, the data, assumptions, and methods used to develop the numerical model are reasonable 
and in conformance with standard accepted industry practices.  The methodology for model 
predictions also follows good practice, with the exception that future pumping may be over-allocated 
(which would result in under-prediction of  groundwater elevations) and some future source/sink terms 
may not be included (which would result in over-prediction in some locations and under-prediction in 
others).  The methods to post-process and interpret the results are also valid; however, prediction 
uncertainty has not been appropriately addressed.  The evaluation of the updates to the historical and 
predictive models and the model predictions is further discussed below.  


 
Updates to Historical Model 
M&A (2009a, 2009b) developed the numerical groundwater flow model from an existing groundwater 
flow model recently constructed by the Arizona Department of Water Resources (ADWR) (Mason and 
Bota, 2006).  The ADWR model is a regional-scale model, covering the Tucson Active Management 
Area (TAMA) and portions of the upper Santa Cruz Active Management Area (SCAMA).  The ADWR 
model incorporates data from hydrogeological investigations, historical pumping records, and other 
information from government and private entities that define the geology and groundwater occurrence 
in the TAMA/SCAMA area.  This model provides an efficient and credible method for placing the 
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Rosemont numerical model in the proper historical and regional setting.  Because the ADWR model 
has a large regional scale, it, of necessity, coarsens some local features and processes that may be 
important for prediction of groundwater flow on a more local scale.  M&A (2009a, 2009b) refines and 
updates the model in the vicinity of Green Valley/Sahuarita to more accurately simulate the 
hydrogeology and groundwater sources and sinks in the study area (see Figures 1 and 2 of M&A, 
2009b).   
 
The updates to the layering, aquifer parameters, and historical source/sink terms of the ADWR model 
and the grid refinement are all necessary and appropriate.  These updates are founded on reputable 
sources and/or good professional judgment and are reasonable for the hydrogeological context.  The 
major concern with the model updates is that no standard iterative recalibration of the aquifer 
parameters is performed.  M&A (2009b) demonstrates that the model updates improve the model fit to 
measured data compared to the original ADWR model, but it includes no discussion of an effort to find 
optimal parameter values.  For example, the hydraulic conductivity is adjusted in the cells surrounding 
the RCC property based on published aquifer test data, but a standard iterative calibration to optimize 
the value of the hydraulic conductivity, or to determine the spatial extent to which the hydraulic 
conductivity should be modified, is not conducted.  Likewise, no formal calibration is conducted for 
values of the storage coefficient (which was left unchanged from the ADWR model) or the specific 
yield.  (Note that long-term predictions may become less sensitive to storage coefficient and specific 
yield, thus justifying leaving them unchanged; however, a sensitivity analysis of model predictions is 
not conducted, and thus the impact of these parameters is unknown.)  It is possible that much of the 
error between measured and simulated groundwater levels, which can be several tens of feet and 
shows spatial bias in some areas, is partly a reflection of the model parameters being out of 
calibration.  Although formal calibration throughout the entire model domain may not be practical or 
necessary, a calibration within the study area could improve the fit between simulated and measured 
groundwater levels and reduce predictive uncertainty.   
 
Another concern with the model updates is that no consideration is given for the Santa Cruz fault, 
which runs between the RCC wells and many of the other wells in the study area.  Mason and Bota 
(2006) suspect the fault as a source of some of the large residuals (error between measured and 
simulated groundwater levels) in the ADWR model.  M&A (2009b) documents the fault in the text and 
figures, but does not modify the model to account for the fault.  The rationale for not explicitly 
accounting for the fault is not discussed in M&A (2009a, 2009b).     
 
Updates to Predictive Model 
The updates to the predictive period of the ADWR model (2009 – 2031) are well documented, though 
much less certain than updates to the historical period of the model.  M&A (2009a) provides an 
extensive revision of estimated future groundwater withdrawals in the study area by obtaining assured 
water supply documents from ADWR.  The assured water supply documents give an indication of 
expected groundwater withdrawal rates for residential and municipal suppliers, though not necessarily 
a sure definition of future pumping.  For most of the assured water supply documents, M&A (2009a) 
makes the “conservative” assumption (i.e., in the sense of over-predicting drawdown) that pumping will 
achieve the full build-out demand.  A more likely scenario is that some of the planned residential 
developments will not achieve build-out capacity or will be significantly delayed.  (This may be 
particularly true with the downturn in the residential development market.)  Consequently, the future 
pumping from residential developments in the study area is likely over-allocated.  The results of the 
historical simulation showed a bias to under-estimate groundwater level.  An over-allocation of future 
pumping would add to this bias toward under-prediction of future groundwater levels.   
 
Other potential future groundwater sinks/sources not included in the model that may impact future 
groundwater levels within the study area are potential mitigation pumping near the Freeport-McMoRan 
Sierrita Mine and delivery and underground storage of Central Arizona Project (CAP) water to the 
Sahuarita/Green Valley area.   Freeport-McMoRan, Sierrita Operations is currently in the feasibility 
stage of developing a plan to mitigate a sulfate plume originating from the Sierrita tailing 







 


Rosemont Groundwater Model Review   
December 4, 2009  Draft, Deliberative, Not for Public Distribution 


3 
 


impoundment.  The mitigation action will likely involve hydraulic containment that may require in 
excess of 15,000 acre-feet per year in additional groundwater withdrawal (Hydro Geo Chem, Inc., 
2008; see www.fcx.com/sierrita/home.htm).  This would lower groundwater levels southwest of the 
RCC property (west of Green Valley).  Also in the planning stages is the delivery and storage of up to 
7,000 acre-feet per year of CAP water (United State Bureau of Reclamation, 2008).  The CAP water 
would recharge the aquifer at an underground storage facility.  A proposed site for the facility is within 
the study area near the RCC property.  Recharge from this facility could substantially increase 
groundwater levels near the RCC, and possibly throughout the study area if the CAP water is used in 
lieu of groundwater.  The magnitude and exact timetable for these projects are uncertain, but they are 
scheduled during the same time as the predictive simulation period (2009 – 2031). 
 
An assumption of the predictive model, which may be incorrect, is that boundary conditions are static.  
This assumption is refuted by the continual groundwater level declines throughout the study area.  The 
correctness of the assumption is only a minor concern as the boundary heads likely have relatively 
little influence on the groundwater levels within the study area. 
 
Model Predictions 
As documented above, the confidence in the predictions of future groundwater levels in the numerical 
model is weakened by intrinsic model structural inaccuracies, calibration inaccuracies, and uncertainty 
and deficiencies in sources/sinks.  These inaccuracies and uncertainties are, to some extent, inherent 
in all numerical models.  Inaccuracy and uncertainty do not necessarily invalidate the model.  On the 
contrary, the model simulates a very complex and dynamic hydrogeological system, and, with the few 
exceptions noted previously, incorporates the level of complexity appropriate for the use of the model.  
Still, the predictive uncertainty and limitations of the model should be appropriately documented, 
managed, and quantified.  M&A (2009a, 2009b) adequately documents, manages, and quantifies 
suspected predictive uncertainty due to intrinsic inaccuracies.  Seasonal variations and “calibration” 
errors are translated to predictive uncertainties that ranges from 10 to 100 feet due to seasonal 
variations and approximately a 25-foot under-prediction bias at RC-2.  M&A (2009b) does not 
adequately document or quantify predictive uncertainties due to parameter uncertainties and due to 
uncertainties in future groundwater recharge and withdrawal.  These predictive uncertainties could be 
bounded by conducting a sensitivity analysis of model predictions to parameter and future source/sink 
variations.  Sensitivity analyses are often a component of modeling studies. 
 
The prediction uncertainties will be greatest for the prediction of future groundwater levels with and 
without RCC pumping.  Without a sensitivity analysis, bounding the uncertainty is difficult.  Therefore, 
the future groundwater levels reported in M&A (2009b) should be treated more qualitatively than 
quantitatively, demonstrating trends rather than absolute groundwater elevations.  The confidence in 
the predicted groundwater levels will further decrease away from RCC property as the grid coarsens 
and aquifer parameters and source/sinks become less defined.      
 
The predictions of groundwater declines (drawdown) due solely to RCC pumping will be affected less 
by predictive uncertainty because much of the uncertainty is subtracted out during post-processing.  
Therefore, the drawdown due to RCC pumping can be interpreted more quantitatively.  MWH 
evaluated the estimates of the drawdown levels due to RCC pumping reported in M&A (2009b, 
Figures 35, 36) using a simple analytical (Dupruit) solution to estimate steady-state drawdown.  
Although this solution cannot capture the complexity and transience of the model, it does provide a 
rough check on drawdown predictions.  According to this check, the estimates of groundwater level 
drawdown due to RCC pumping reported in M&A (2009b) are reasonable. 


    
(2) Summary and Evaluation of Conclusions 
 


The major conclusions relative to the predicted impact of RCC pumping on groundwater levels given in 
M&A (2009b) are presented in the table below along with MWH’s judgment on their reasonableness. 
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 M&A Conclusion MWH Comment 


Conclusions of Historical Simulations 
1 “…[T]he match to measured groundwater 


levels [for the 1940 steady-state 
simulation] is not excellent in the 
Rosemont area.” (p. 28) 


Figure 28 shows that some of the largest discrepancies 
between the measured and simulated groundwater 
levels in the steady-state model are in the vicinity of the 
RCC property; however, these discrepancies are of little 
concern because the steady-state model does 
reproduce the general trends of the groundwater level 
contours and because the effects of the initial conditions 
(year 1940) on the model predictions (years 2012 – 
2031) are likely minimal.  Also, as stated in M&A 
(2009b), the 1940 groundwater levels are themselves of 
unknown quality. 


2 “Accounting for seasonal variation …the 
model reasonably simulates average 
groundwater level altitude and 
groundwater level change in the vicinity of 
Rosemont properties.” (p. 29) 


Figures 9 – 11 show that groundwater levels in wells 
near RCC property are generally under-predicted.  The 
bias toward under-prediction typically increases as the 
historical simulation progresses in time.  Under-
predictions can range from between about 10 and 70 
feet in the later years.  M&A (2009b) attributes the 
under-prediction to the seasonal pumping from 
agricultural wells not captured in yearly groundwater 
level measurements.  Seasonal pumping likely is 
responsible for some of the under-prediction, yet the 
increasing trend toward under-prediction and the 
consistent under-prediction at RC-2 suggests a general 
bias toward under-prediction of groundwater levels in 
the central basin near Sahuarita and near the RCC 
property beyond that cause by seasonal variation.  


3 “Match of observed and simulated 
groundwater levels at Rosemont wells E-1 
and RC-2 is reasonably accurate.” (p. 30) 


Figure 15 shows a very reasonable match between 
simulated and the average of measured groundwater 
levels for E-1.  Simulated groundwater levels for RC-2 
has a bias toward under-prediction of about 25 feet. 
(Note that M&A (2009b) adjusts simulated future 
groundwater levels upward at RC-2 to account for this 
bias.) 


 Conclusions of Predictive Simulations (2012 through 2031) 
4 “The projected groundwater level altitudes 


are considered representative of annual 
average levels.”  (p. 32; also see Figures 
27 - 30) 


The predictions of future groundwater level altitudes are 
subject to considerable uncertainty, including the 
general bias to under-predict historical groundwater 
levels, uncertainty in model parameters, the 
assumptions of future groundwater withdrawals and 
recharge.  Most of the assumptions made in M&A 
(2009a, 2009b) tend toward over-prediction of 
groundwater level declines (see comments on Updates 
to Predictive Model under Major Review Findings). 
Therefore, the model results likely error on the side of 
low groundwater level altitudes, in general; although, 
groundwater level altitudes southwest of the RCC 
property (west of Green Valley) may be over-predicted 
because of the failure to include Sierrita mitigation 
pumping.  Because of the large uncertainty in the 
groundwater level altitudes the future groundwater level 
altitudes reported in M&A (2009b) should be treated 
more qualitatively than quantitatively, demonstrating 
trends rather than absolute groundwater elevations.  An 
analysis of the sensitivity of model predictions to 
sources of uncertainty would aid in bounding the 
possible range of groundwater level altitudes.  







 


Rosemont Groundwater Model Review   
December 4, 2009  Draft, Deliberative, Not for Public Distribution 


5 
 


 M&A Conclusion MWH Comment 
5 “…[P]rojected groundwater drawdown 


within two miles of the Rosemont 
properties ranges from about 12 feet to 
about 88 feet at the western Rosemont 
property [in year 2012]…[and] from about 
30 feet to about 187 feet at the western 
Rosemont property [in year 2031].” (p. 32-
33; also see Figures 31,33)  
 


The regional drawdown estimates are less prone to bias 
in historical predictions than the groundwater level 
altitudes, but otherwise, are subject to the same  
uncertainties and tendencies (i.e., to over-predict 
groundwater declines) as the predicted groundwater 
level altitudes.  Again, an analysis of the sensitivity of 
model predictions to sources of uncertainty would aid in 
bounding the possible range of groundwater level 
drawdown.    


6 “…[P]rojected groundwater drawdown [as 
a result of Rosemont pumping] within two 
miles of the Rosemont properties ranges 
from about 5 feet to about 80 feet at the 
western Rosemont property [in year 
2012]…[and] from about 10 feet to about 
107 feet at the western Rosemont property 
[in year 2031].” (p. 33; also see Figures 
35,36)  


The predictions of groundwater drawdown due solely to 
RCC pumping are more certain than the other 
predictions because much of the uncertainty is 
subtracted out during post-processing.  Therefore, the 
drawdown due to RCC pumping can be interpreted more 
quantitatively.  The estimates of groundwater level 
drawdown due to RCC pumping reported in M&A 
(2009b) are reasonable for the sustained pumping rates 
and the aquifer properties. 


7 “Maximum extent of projected 
groundwater level drawdown due to 
Rosemont pumping delineated by the 1-
foot drawdown contour (Figure 36) is 
approximately 10 miles north from the 
western Rosemont property.” (p. 33)  


This estimate is for the drawdown after 20 years of RCC 
pumping.  At sustained pumping rates of 5,400 acre-feet 
per year, then 4,700 feet per year, the 1-foot drawdown 
will be extensive. Based on the aquifer parameters given 
in the report, this is a reasonable estimate.  Figure 36 
shows that the 1-foot drawdown contour also extends 
approximately 5 to 6 miles south of the western RCC 
property and across most of the east-west portion of the 
basin after 20 years of pumping.     


8 “…[I]t is expected that future shallow 
groundwater level estimates can be 
determined by adding approximately 30 
feet to model projected groundwater levels 
in the area of the west Rosemont property, 
decreasing to 0 feet added in the area of 
the east Rosemont property.” (p. 34) 


The adjustment for predicting future shallow 
groundwater levels in the vicinity of the Rosemont 
property is reasonable based on historical evidence.  
How well future groundwater levels will follow the 
historical data, and therefore, the validity of this 
approach for future estimates cannot be determined.  
Nevertheless, without better information, the adjustment 
is a reasonable approximation.   


9 “[Seasonal] variations [in groundwater 
levels] are expected to decrease as FICO 
agricultural pumping begins to convert to 
residential pumping in the next 10 years.” 
(p. 34) 


This is a reasonable expectation based on the 
assumptions of residential development used in M&A 
(2009a).  If the rate of residential development is less 
than assumed and agricultural pumping remains as 
strong influence, seasonal variations will continue.  


10 “Impacts [due to Rosemont pumping] will 
be focused in the immediate area around 
the proposed Rosemont pumping 
locations.  Substantially larger and longer- 
term pumping as the result of planned 
residential development in the area will 
become the dominant groundwater level 
influence in the larger area.” (p. 35) 


As shown in Figure 36 and discussed in Section 7.6.3, 
additional drawdown resulting from RCC pumping will 
range from approximately 10 to 107 feet within 2 miles 
of the western RCC pumping.  Assuming that “the larger 
area” is the area outside of this 2-mile radius, then 
pumping for residential water supply will likely be the 
dominant influence, even with the uncertainty in the 
future pumping estimates.  The relative dominance of 
residential pumping may not be as great as shown in 
Figures 33 – 34, however, because future residential 
pumping rates are likely over-allocated (see comments 
on Updates to Predictive Model under Major Review 
Findings).  
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(3) Summary of Concerns 
 


The concerns with the numerical groundwater model and simulations described in M&A (2009a, 2009b) 
are presented in the table below along with MWH’s comments on their potential impacts. 


 
 Concern Comment 


1 Aquifer parameters not calibrated to 
historical model.  


The potential impact of this concern is unknown because 
an analysis of the sensitivity of model prediction to 
aquifer parameter values is not performed.  


2 Santa Cruz fault is not explicitly included 
in model.  


The Santa Cruz fault could have an important impact on 
the predicted influence of RCC pumping because the 
fault runs between the RCC property and many of the 
municipal, mining, and agricultural water suppliers.  M&A 
(2009a, 2009b) may have a good reason for not 
including the fault, but the rationale is not discussed. 


3 Assumption that future pumping will 
achieve its full build-out demand as 
described in assured water supply 
documents will likely over-predict 
pumping and groundwater level declines. 


This assumption likely results in under-prediction of 
groundwater levels, particularly to the west and north of 
RCC property.  An analysis of the sensitivity of model 
predictions to this assumption would aid in bounding the 
uncertainty in model predictions. 


4 Potential future mitigation pumping by the 
Sierrita Mine not included. 


Sierrita Mine mitigation pumping could further decrease 
groundwater levels southwest of the RCC property.  
North of the RCC property, the impacts will likely be 
minor.   


5 Potential future aquifer recharge from 
proposed CAP delivery is not included.  


Recharge by CAP water could significantly increase 
future groundwater levels in the vicinity of RCC property. 


6 Specified boundary heads are assumed 
to be static. 


Groundwater levels near the model boundaries will likely 
decrease in the future; however, the potential impact of 
this concern is minor because boundary heads likely 
have relatively little influence on the groundwater levels 
within the study area. 


7 No sensitivity analysis performed The level of confidence in the model predictions cannot 
be fully evaluated without an analysis of the sensitivity of 
the model predictions to the assumptions future pumping 
and specified aquifer parameters.  


 
(4) Limitations 
 


The review of the model development and simulations conducted for the RCC proposed mine supply 
pumping is based on information provided in M&A (2009a, 2009b).  The review is limited to the data, 
assumptions, methods, results, and conclusions presented in the text, tables, and figures of these two 
reports.  Verification of the accuracy of the data from sources cited in these reports, or the correctness 
of its representation in M&A (2009a, 2009b), was beyond the scope of the review.  In addition, 
modeling files were not consulted as a part of the review.  Therefore, this review does not cover model 
construction or solution errors beyond what is provided in the M&A (2009a, 2009b).  Also beyond the 
scope of the review is the data, assumptions, methods, and results of the ADWR model and its 
documentation (Mason and Bota, 2006). 
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TOBY LEESON, P.G. 
SUPERVISING HYDROGEOLOGIST 
 
EDUCATION: 
M.S., Geology, San Diego State University, 1989 
B.A., Geology, University of Colorado at Boulder, 1986 
 
REGISTRATIONS: 
Professional Geologist: California #RG-5605; Wyoming #PG-2612; Arizona #RG-32566. 
 
PROFESSIONAL ORGANIZATIONS: 
National Groundwater Association 
International Association of Hydrogeologists 
 
SUMMARY: 
Mr. Leeson holds a Master of Science degree in geology and has been working as a professional 
geologist and hydrogeologist since 1990.  He is a professional geologist in the states of Arizona, 
California and Wyoming.  Mr. Leeson has extensive environmental consulting experience serving 
industrial, federal and mining clients in the western United States and South America.  He 
specializes in environmental sciences, geology, hydrogeology, and groundwater quality.  Mr. 
Leeson has extensive experience in characterizing and modeling geologic and hydrogeologic 
settings, groundwater resources, environmental impacts, water quality, and contaminated soil and 
groundwater.  Mr. Leeson also has experience in spatial and numerical modeling, including the 
use of two-dimensional seepage and three-dimensional groundwater flow models.  He has 
executed and managed many field investigations involving subsurface drilling and sampling, 
monitoring well installation, geologic and hydrogeologic mapping, aquifer parameter testing, soil 
and soil gas sampling, and groundwater monitoring.  He has extensive experience in multi-
disciplinary project management and negotiation with regulatory agencies, and is routinely 
involved with business development activities, including preparation of proposals, statements of 
qualifications, cost estimation and client relations. 
 
PROFESSIONAL EXPERIENCE: 
 
Mining-Related Projects 
 
Supervising Hydrogeologist, Coronado National Forest, Santa Cruz Valley, Arizona 
Environmental Impact Statement 
Third-party review of baseline data collection, hydrogeologic modeling, water resource 
assessment, and environmental impact assessment of Augusta Resources proposed Rosemont 
copper mine.  Issues of importance include cumulative impacts of groundwater withdrawal in the 
Santa Cruz Valley, use of Colorado River water, and local community needs (e.g., agriculture, 
retirement communities, and residential water). 
 
Project Manager, MINNTAC, Mountain Iron, Minnesota 
Environmental Impact Statement 
Mr. Leeson was responsible for managing the preparation of an EIS, coordination of technical 
resources, and quality review of the technical documents for the Minnesota Pollution Control 
agency in response to a proposal submitted by US Steel’s Minntac Mine (iron ore) to discharge 
water from its tailings basin to the surrounding watersheds.  In accordance with State of 
Minnesota regulations, and as part of the permitting process for the proposed action, the project 
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team assembled a complete assessment of baseline conditions and potential impacts to relevant 
environmental resources in the vicinity of the proposed project.  Significant resource areas 
analyzed included surface water hydrology and quality, aquatic life, vegetation, wildlife, wild rice, 
wetlands, socioeconomics, geotechnical, mining, and mercury. 
 
United Nuclear Corporation, Northeast Church Rock Mine, New Mexico 
CERCLA Removal Action, EPA Region 9 
MWH has been responsible for managing and executing a Removal Site Evaluation and Removal 
Action for General Electric (GE) for the Northeast Church Rock (NECR) uranium mine near 
Gallup, New Mexico since 2003.  The mine is an inactive, underground uranium mine and is being 
closed under CERCLA and the National Contingency Plan.  The bulk of the mining lease is 
located on Navajo surface trust lands.  In 2005 EPA Region 9 became the lead regulatory agency 
of the site in coordination with the Navajo Nation EPA, the State of New Mexico, and the Bureau 
of Indian Affairs.  The EPA issued a draft EE/CA, evaluating removal action alternatives, 
including the construction and use of a waste disposal cell at the Church Rock Mill Site, about one 
mile from the mine site.  The Mill Site is licensed by the Nuclear Regulatory Commission (NRC) 
and as such the EE/CA alternative would require an amendment to the existing Mill Site NRC 
license.   NRC regulations require that an EA or EIS be prepared as per NEPA and NRC guidance.  
MWH is currently preparing an Environmental Report, which is part of the license amendment 
application and will be used by NRC to prepare the EA or EIS. 
 
Project Hydrogeologist, Cyprus Sierrita Corp., Twin Buttes, Green Valley, Arizona 
Completed a variety of environmental tasks at an inactive, open pit copper mine in support of 
closure of multiple facilities, and to bring the property operator into compliance with the Arizona 
Aquifer Protection Program. Prepared multiple plans for Clean Closure of formerly discharging 
mine facilities.  Prepared a work plan that included a description of the approach, techniques 
planned, analytical programs and the goal for each facility.  Designed and implemented a waste 
rock characterization program.  Analyzed and discussed the results of acid-base accounting tests, 
humidity cell (simulated weathering) tests and synthetic precipitation leaching procedure tests for 
metals. 
 
Project Hydrogeologist, Cyprus Sierrita Corporation, Sierrita Mine, Green Valley, Arizona 
Assisted Cyprus with ongoing Aquifer Protection Program application efforts for a large open pit 
copper-molybdenum mine, heap leach and conventional mill.  Efforts focused on assessing the 
completeness of their current Aquifer Protection Program application and supporting documents 
based on Aquifer Protection Program requirements. 
 
Senior Hydrogeologist, BHP Copper, Pinto Valley Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted a pit lake study for the open-pit at the mine to 
determine the ultimate pit lake level(s) after full-closure of the mine, and the pit lake level at 
which a hydraulic sink within the open pit would no longer exist.  The pit lake study included the 
development of analytical models for assessing the pit water balances and ground water inflow 
rates utilizing analytical models.  The results of the pit lake study are being used to support the 
development of closure plans for the mine. 
 
Senior Hydrogeologist, BHP Copper, Copper Cities Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted two pit lake studies for the open-pits at the mine.  The 
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objectives of the pit lake studies were to determine the ultimate pit lake levels after full-closure of 
the mines, and the pit lake levels at which hydraulic sinks within the open pits would no longer 
exist.  The pit lake studies included the development of analytical models for assessing the pit 
water balances and ground water inflow rates utilizing analytical models.  The results of the pit 
lake studies are being used to support the development of closure plans for the two mine sites. 
 
Project Hydrogeologist, Equatorial Mineral Park Corp., Mineral Park Mine, Kingman, AZ 
Completed a variety of hydrogeologic evaluations for Equitorial’s Mineral Park open pit, heap 
leach copper mine.  Responsibilities included characterization of groundwater conditions, 
calculation of potential leakage rates of pregnant leachate solutions (PLS) from lined and unlined 
collection sumps, feasibility analysis of collecting PLS from the toe of a large leached waste rock 
dump, and calculation of capture zones for extraction wells at the toe of the dump.  Mr. Leeson 
also evaluated Clean Closure options for an unlined PLS collection pond. 
 
Project Manager, United Nuclear Corporation, St. Anthony and Section 27 Mines, NM 
Managed the materials characterization, closeout, reclamation and financial assurance of two 
inactive uranium mines in the Grants, New Mexico area.  The mines are under the jurisdiction of 
the New Mexico Mining and Minerals Division and are being closed under the New Mexico 
Mining Act.  Particular challenges of the sites include a large open pit with a well developed pit 
lake that could impact a major drinking water aquifer, and large  overburden piles   The mines are 
in a region that has a complex history of other mining impacts and current pressures to further 
develop the resources.  
 
Senior Hydrogeologist, Phelps Dodge, Little Rock Mine, Silver City, New Mexico 
Developed a conceptual closure plan for the inactive Little Rock Mine.  The inactive mine area 
has copper leachate and potential acid rock drainage issues.  The site includes copper leach piles, 
waste rock stockpiles, a mine pit, mine adits, and other disturbance areas.  Challenges include a 
remote area with limited vehicular access. 
 
Senior Hydrogeologist, Client Confidential, Mt. Todd Mine, Northern Territory, Australia 
Developed a conceptual closure plan and cost estimate for a mining company considering 
reopening the Mt. Todd mine.  The currently inactive mine area has considerable acid rock 
drainage issues and is currently being managed by the Northern Territory government.  Site 
includes a tailings facility, heap leach stockpile, waste rock stockpile and a mine pit.  Challenges 
include a tropical climate with heavy seasonal rains.  Project was completed in conjunction with 
MWH’s Perth office and also included development of water management options and 
environmental conditions assessment for the current conditions. 
 
Senior Hydrogeologist, El Paso Corp., Comstock Mill, Silver City, Nevada 
Developed a conceptual closure plan for the abandoned Comstock Mill near Silver City, Nevada.  
Gold mining activities have been conducted in the area since the early 1930s.  The Comstock Mill 
and appurtenant facilities were built in 1978.  The site includes a tailings facility and a mill, and is 
located in a remote area with limited access.   
 
Senior Hydrogeologist, Johnston Mill, USACE RAMS Program, Caliente, Nevada 
Developed a conceptual closure plan for the abandoned Johnston Mill near Caliente, Nevada.  The 
site includes an open pit, heap leach pad, solution ponds, open wells and boreholes, and plant 
buildings and structures. 
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Geologist, W.R. Grace, Hayden Gulch Coal Mine, Hayden, Colorado 
Reclamation management for a bond release.  Evaluation of hydrogeology, geologic stability and 
cause of a landslide at the former surface coal mine high-wall.  Management of landslide 
mitigation activities.  Surface water sampling and measurement of flow for evaluation of potential 
environmental impacts. 
 
Senior Hydrogeologist, Oxbow Mining, LLC, Elk Creek Mine, Somerset, Colorado 
Managed and developed a Spill Prevention, Control, and Countermeasure (SPCC) Plan for an 
underground coal mine as per the Title 40, Code of Federal Regulations, Part 112.  The SPCC 
Plan described measures to prevent oil discharges from occurring, and to prepare the mine 
personnel to respond in a safe, effective, and timely manner to mitigate the impacts of a spill.   
 
Geologist, W.R. Grace, Hayden and Lay, Colorado 
Evaluation of need for reclamation at multiple former exploration drill sites for an exploration 
bond release. 
 
Senior Hydrogeologist, Rosia Montana Gold Corporation S.A., Romania 
Hydrogeologic and geologic support of environmental impact statement and engineering design of 
tailings facility, surface water ponds and damns, plant site, for a proposed gold mine in Romania.    
Developed analytical mass balance models for basin wide analysis of contaminants in surface 
water during critical times of life of mine and closure.  Evaluated affects of floods on water 
quality.  Developed conceptual hydrogeologic model and baseline surface water and groundwater 
conditions.  Developed a 2D groundwater contaminant transport model for predicting the fate of 
cyanide in the proposed tailings basin using SEEP/W and CTRANS/W.  Predicted groundwater 
inflow volumes and evaluated engineering options for the management of groundwater inflow at 
the proposed plant, which is proposed to be located where overburden and bedrock will have been 
removed, exposing groundwater. 
 
Hydrogeologist, Newmont Gold, Resurrection Mine, Leadville, Colorado 
Surface water quality sampling and measurement of flow and assessment for a Remedial 
Investigation/Feasibility Study in Colorado’s historical mining district. 
 
Geologist, Rhone-Poulenc, Rasmussen Ridge Mine, Soda Springs, Idaho 
Evaluation of structural and engineering geologic features in order to assess high-wall stability.  
Performed bedrock drilling and description of lithologic and structural features. 
 
Hydrogeologist, Peabody Coal, Seneca Coal Mine, Hayden, Colorado 
Surface water testing including water quality and flow rate for NPDES permit at multiple 
locations within coal mine properties. 
 
Project Hydrogeologist, Southern Peru Ltd., Cuajone Mine, Moquegua, Peru 
Hydrogeologic and geologic assessment for an environmental impact assessment associated with a 
proposed copper mine expansion.  Executed drilling and well installation programs that included 
the use of and interpretation of downhole pressure tests (packer tests).  Conducted a seep and 
spring survey. 
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Environmental/Earth Science Projects 
 
Supervising Hydrogeologist, AREVA, Inc., Idaho Falls, Idaho 
Development of groundwater resources assessment in support the licensing of AREVA’s proposed 
uranium enrichment facility in the Snake River Plain of southeastern Idaho  After completion of a 
siting study, MWH was tasked to of support preparation of the Environmental Report (ER), which 
is the environmental impact analysis document that is submitted by an applicant to the U.S. 
Nuclear Regulatory Commission (NRC) as part of the license application.  The NRC uses the ER 
as an initial basis to prepare an Environmental Impact Statement under the National 
Environmental Policy Act.  Mr. Leeson was responsible for hydrogeologic site characterization in 
the fractured basalts, using extensive published research of immediate area, pumping tests, 
geophysical logging, core logging and installation/sampling of 750 foot deep monitoring wells.  
He also assisted in the data analysis and preparation of the technical reports for geology and 
groundwater resources. 
 
Project Hydrogeologist, Department of Defense, Dixie Valley, Nevada 
Environmental impact assessment of a proposed geothermal power plant expansion project. 
Evaluated potential hydrogeologic and geochemical impacts of re-injection of cooler geothermal 
waters back into the reservoir.  Evaluated impacts over an entire groundwater basin to depths of 
several thousand feet. 
 
Field Geologist, USGS, Regional Geology, Missoula, Montana 
Geologic reconnaissance and detailed field mapping of Proterozoic Belt Supergroup rocks, and 
associated geologic structures, and alluvial deposits using aerial photos in stereo pair, topographic 
maps and other traditional field methods. 
 
Senior Hydrogeologist, USACE, Moses Lake Wellfield Superfund Site, Washington 
Designed, managed and performed Remedial Investigations (CERCLA) of a DNAPL 
contaminated site consisting of alluvial and bedrock aquifers within an agricultural and urban area 
largely dependent on groundwater resources.  Major responsibilities included design and 
coordination of field programs under USACE and EPA guidance, hydrogeologic analysis in an 
alluvial and fractured bedrock system, database management, GIS design and implementation, 3D 
numeric modeling of the hydrogeology and contaminant transport and spatial analysis of site 
characteristics.  Modeling included the use of TINs, block models, MODFLOW and MT3DMS 
using Groundwater Modeling System software.  Field methods included drilling, well installation, 
aquifer testing, low-flow groundwater sampling, in-field titration, active soil gas sampling, in-situ 
XRF analysis, geophysical surveying and field mapping.  Responsibilities also included cost 
estimation, project scoping and technical report preparation. 
 
Project Hydrogeologist, Chevron USA, Richmond, California 
Managed and executed multiple subsurface investigations for a large oil refinery.  Developed 
hydrogeologic and geochemical conceptual models.  Field methods included soil and bedrock 
drilling, well installation, cone penetrometer tests, pressure and pump tests, groundwater 
sampling, free-product measurements and sampling, structural geologic mapping. Responsible for 
budget and schedule control, project QA/QC, and technical report preparation. 
 
Project Hydrogeologist, Compressor Stations, El Paso Corporation, Roosevelt, Utah 
Project management, site characterization and development of corrective action plans for two 
natural gas compressor stations in the Uintah Basin of eastern Utah.  Site soil and groundwater 
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were contaminated with petroleum hydrocarbons (dissolved-phase and free-product) as associated 
with natural gas condensate and crude oil. Remedial technologies being employed include: 
groundwater and free-product extraction, monitored natural attenuation, and enhanced attenuation 
using oxygen release compounds. 
 
Hydrogeologist, Fairchild Air Force Base, Washington 
Monitoring well installation, data analysis and report preparation for a Long-Term Monitoring 
Program associated with a DNAPL- and LNAPL-contaminated site.  Over the past decade, there 
have been several Site Investigations and Remedial Investigations/Feasibility Studies.  The site 
consists of alluvial and bedrock aquifers within a military and urban area largely dependent on 
groundwater resources.  Responsibilities included interpretation of results of analysis of volatile 
organic compounds in monitoring and domestic wells and the interpretation of geochemical 
parameters to assess the applicability of Monitored Natural Attenuation as a remedial approach for 
addressing trichloroethylene contamination in groundwater.  Responsibilities also included the 
development of a site-wide, web-based database and geographic information system.  
 
Project Geologist, Hewlett Packard, Palo Alto, California 
Performed a Remedial Investigation/Feasibility Study of a DNAPL contaminated site consisting of 
several aquifers.  Managed and executed multiple subsurface investigations of the vadose and 
saturated zones to characterize the site and evaluate remedial options.  Developed hydrogeologic 
and geochemical models.  Field methods included drilling, well installation, cone penetrometer 
tests, pump tests, and groundwater sampling.  Responsibilities also included budget and schedule 
control and technical report preparation. 
 
Project Hydrogeologist, Pacific Gas & Electric Company, Antioch, California 
Remedial investigation and remedial engineering for a gas and electric company’s former service 
center contaminated with petroleum hydrocarbons, including gasoline and crude oil.  Developed 
remedial action and site closure alternatives and data collection program for a risk-assessment.  
Negotiated with regulatory agency.  Managed and executed multiple subsurface investigations 
using a variety of drilling methods, borehole geophysics, detailed soil and groundwater sampling, 
installation of monitoring wells, vapor monitoring, and aquifer pumping tests.  Modeled geology, 
hydrogeology and aqueous geochemistry.  Implemented and coordinated the design, construction, 
and operation of a groundwater remediation system. Developed and managed a large chemical and 
hydrologic database and vector GIS. Conducted data collection, processing and QA/QC.  
Responsibilities also included project and analytical QA/QC. 
 
Staff Geologist, Triangle, Martinez, California 
Performed an investigation of the distribution of nickel, zinc, and chromium compounds in near 
surface soils at a metal plating facility. The investigation included the design and implementation 
of a statistical grid sampling program in order to evaluate the distribution of contaminants in soils 
without creating a bias in the sample coverage. 
 
Staff Geologist, Multiple Clients, San Francisco Bay Area, California 
Executed numerous subsurface field investigations and groundwater sampling programs using a 
variety field methods. Conducted geologic and hydrogeologic field mapping.  Drilling methods 
included augers, water, mud and air rotary, cable tool, direct push, limited access drilling rigs and 
hand augers.  Conducted and analyzed aquifer parameter tests including step-drawdown and 
constant discharge pumping tests, pressure (packer) tests, and rising and falling head slug tests.  
Conducted groundwater sampling programs under the guidelines of state and federal EPA.  
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Utilized geophysical methods, including spontaneous potential, gamma ray, resistivity, acoustic 
televiewer, fluid logging,  ground penetrating radar, and magnetometer surveys. Followed 
stringent field sampling and vapor and groundwater monitoring protocols. 
 
Environmental Scientist, Multiple Clients in San Francisco Bay Area, California 
Conducted and managed multiple Phase I Environmental Site Assessments (ESAs) for sites in 
Northern California following the requirements of the American Standards for Testing and 
Materials (ASTM).  Tasks included site reconnaissance, personnel interviews, review of aerial 
photographs and historical fire insurance maps, regulatory list searches, agency file reviews, 
development of physiographic, geologic and hydrogeologic models, and report preparation.  Also 
included limited asbestos and lead-based paint surveys. 
 
Geographic Information Systems/Database Management 
 
Uranium Mine Closures, New Mexico 
Developed and managed GIS databases in support of environmental investigations, removal action 
alternatives, and reclamation plans.  Used the GIS to manage, visualize and analyze site data, 
estimate volumes, develop reclamation costs, and technical reporting.  Spatial analysis methods 
included natural neighbor, inverse distance weighting and krigging. 
 
GIS Analyst, Tar Creek Subsidence Study, Picher Oklahoma 
The Picher Mining Field in Oklahoma was one of the largest lead and zinc mining fields in the 
world.  MWH, in collaboration with the Tulsa District of the Army Corps of Engineers, has used 
Geographic Information Systems to develop a risk hazard analysis.  High-resolution spatial data 
were integrated to estimate the maximum potential surface expression of subsidence and the 
subsidence risk probability.  Mr. Leeson was responsible for developing the GIS database and 
developing the routines for processing and integrating the data (high-resolution aerial 
photographs, digital elevation models, geologic data, and digitized mine void geometries).  The 
results of the analyses were then used to generate maps of the maximum potential surface 
expression of subsidence and the subsidence risk probability.  These results allow the communities 
to prevent any further damage to property or risk to human lives as well as better plan for future 
development. 
 
Database Manager, USACE, Moses Lake Wellfield Superfund Site, Moses Lake, WA 
Mr. Leeson developed a data management process and GIS database in support of Remedial 
Investigations of a DNAPL contaminated site.  He utilized cutting-edge hardware/software 
systems for data collection, data management and modeling, including the USACE’s Groundwater 
Modeling System (GMS), USACE’s Environmental Data Management System (EDMS) and 
Access (relational databases), Trimble GPS tools, ArcView GIS 3.2, Spatial and 3D Analysts and 
a variety of other spatial data software. 
 
GIS Database Development, Idaho Mining Association, SE Idaho Phosphate Resource Area 
Designed, built and managed a desktop and web-based geographic information system and 
analytical database for water quality modeling and spatial analysis for a regional investigation of 
selenium contamination of water, soils, vegetation and biological organisms. 
 
Database Manager, ARCO, Superfund Site, Leviathan Mine, California 
Designed and managed a GIS-compatible relational database for accessing and managing surface 
water analytical and flow data, as wells as geotechnical and environmental data. The database was 
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designed to be used in conducting a Remedial Investigation, Feasibility Study and Risk 
Assessment of an inactive sulfur mine located on the eastern slope of the Sierra Nevada. 
 
Marin Municipal Water District, Marin County, California 
Mapped roads and trails using Trimble GPS equipment for the development of a large Arc/Info 
GIS system.  Incorporated Trimble SatView data for GPS mission planning and optimization of 
satellite coverage.  Preprocessed GPS data for import into Arc/Info. 
 
CONTINUING EDUCATION: 
 


• MWH Manage the Project PM Certification (as per Project Management Institute) 
• Knowledge management education 
• Geographic Information Systems, 3D Analysis 
• Hazardous Chemicals in Soil 
• Environmental Law 
• OSHA and MSHA Surface Miner Certified 
• Emergency first aid and CPR 


 
SPECIALIZED SOFTWARE EXPERTISE: 


• AqteSolv (pumping test analysis) 
• ArcGIS/ArcView (GIS) 
• Global Mapper (spatial data management) 
• EnviroInsite (3D data visualization, spatial and statistical analysis) 
• Microsoft Access & (relational databases) 
• Modflow (3D numerical groundwater flow modeling) 
• MT3D and Modpath (3D groundwater and chemical transport modeling) 
• Geoslope - SEEP/W & C/TRANS (2D flow and chemical transport modeling) 
• Surfer (spatial and statistical analysis) 







 


 


NATHAN W. HAWS 
SENIOR ENGINEER 
 


EDUCATION: 


PhD, Environment Engineering, Purdue University, Indiana, USA, 2003 
BS/BSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
MS/MSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
 


REGISTRATIONS: 


Professional Engineer - Civil, Arizona, 48186, 2008 
Professional Engineer - Civil, Nevada, 20251, 2009 
 


EXPERIENCE: 


Hydrologist, South Yuma County Landfill, Air Quality Screening Evaluation, Yuma, Arizona 
Air dispersion screening evaluation using Screen 3 and EPA AP-42 method 
 
Hydrogeologist, Freeport McMoRan, Tailing site characterization, Christmas Mine, Arizona 
Collection and characterization of tailing material samples 
 
Project Engineer, Russell Gulch Landfill, Landfill expansion engineering, Globe, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Engineer, South Yuma County Landfill, Landfill expansion engineering, Yuma, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Scientist, City of Phoenix, Jet-fuel contamination characterization, Phoenix, Arizona 
Interpretation of analysis of aged jet fuel contamination to characterize its soil-air-water partitioning 
properties 
 
Hydrologist, Freeport McMoRan, AZPDES surface water permitting, Arizona 
Consultant for permit renewals for Christmas, Bagdad, and Bisbee mines 
 
Inspector, Pima County Solid Waste, Environmental audit of solid waste facilities, Pima County, 
Arizona 
Environmental compliance audit of municipal landfills and refuse transfer stations 
 
Project Engineer, Hexcel Corporation, Remedial design consulting, Kent, Washington 
Evaluation of permeable reactive barrier design and economic evaluation of options for remediation of 
chlorinated solvents 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Sierrita Mine 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives. 
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Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow sulfate transport model construction, calibration, and predictive simulations of 
mitigation alternatives. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Variably Saturated Water and Air Phases, Sierrita Mine 
Prediction of tailing impoundment drain-down. 
 
Project Hydrologist and Environmental Engineer, Russell Gulch Landfill, Flow and Transport in 
Variably Saturated Water and Air Phases, Various Sites 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, South Yuma County Landfill, Flow and 
Transport in Variably Saturated Water and Air Phases, South Yuma County 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, Hexcel Facility, Flow and Transport in variably 
Saturated Water and Air Phases, Livermore, California 
Evaluation of recontamination potential via PCE volatilization from groundwater. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Surface Water Runoff, 
Storage, and Routing, Christmas Mine 
Long-term water budget of hydrologic loading to tailing impoundments. 
 


PROFESSIONAL DEVELOPMENT: 


Model Independent Parameter Estimation (PEST) Workshop 
 


ORGANIZATIONS/MEMBERSHIPS: 


Arizona Hydrological Society 
American Geophysical Union 
 


PUBLICATIONS AND PRESENTATIONS: 


Das, B.S., N.W. Haws, P.S.C. Rao, 2005, Defining Geometric Similarity in Soils, Vadose Zone Journal 
4:264 270. 


Haws, N.W., B. Liu, E.J. Kladivko, P.S.C. Rao, C.W. Boast, D.P. Franzmeier, 2004, Spatial Variability and 
Measurement Scale of Infiltration Rate on an Agricultural Landscape, Soil Science Society of 
America Journal, 68: 1818 1826. 


Haws, N.W., B.S. Das, P.S.C. Rao, 2004, Dual Domain Solute Transfer and Transport Processes: 
Evaluation in Batch and Column Experiments, Journal of Contaminant Hydrology, 75 (3 4) 
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From: Beverley A Everson
To: Salek Shafiqullah
Cc: Roger D Congdon; Tom Furgason
Subject: Re: Fw: "Final" Rosemont Model Review Memo
Date: 12/08/2009 04:20 PM
Attachments: MWH Rosemont Model Review Memo 12-04-09.pdf

Tom,

Can you address Salek's comment?  Otherwise, it looks like the memo is good to go
to Rosemont.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

12/07/2009 04:30 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Roger D Congdon/WO/USDAFS@FSNOTES, "Tom
Furgason" <tfurgason@swca.com>

Subject Re: Fw: "Final" Rosemont Model Review Memo

Hello Bev,
Looks good.  Thanks for the forward.
Comment:  The statement of qualification of reviewers (page 11) lists that Stephen
Taylors resume is included however, no resume for him is provided.  I am not sure
why his name is mentioned here anyway, since all the rest of the document only
identifies Toby Leeson and Nathan Haws as supervisor and reviewer respectively. 
Cheers.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

12/07/2009 12:58 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: "Final" Rosemont Model Review Memo
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mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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TECHNICAL MEMORANDUM


4820 South Mill Avenue TEL 480 755 8201 
Suite 104 FAX  480 755 8203 
Tempe, Arizona 85282 www.mwhglobal.com 


TO: Tom Furgason DATE: December 4, 2009  
 SWCA Environmental Consultants 
   REFERENCE:  1005979 
CC: Dale Ortman, Consultant 
 Stephen Taylor, MWH 
 
FROM: Nathan W. Haws, Toby Leeson, MWH       
 
SUBJECT: Review Comments of Rosemont Numerical Groundwater Model Update and Simulations; 


Rosemont EIS Support 
 


 
This memorandum presents the findings of MWH’s review of the development and simulation results of 
the numerical groundwater flow model for Rosemont Copper Company’s (RCC) proposed mine supply 
pumping.  The review focuses on the data, assumptions, methods, and results used to predict 
groundwater responses to RCC pumping as presented in two documents: (1) Technical Memorandum, 
Second Update to ADWR Model in Sahuarita/Green Valley Area (Errol L. Montgomery & Associates, Inc. 
[M&A], 2009a) and (2) Report, Groundwater Flow Modeling Conducted for Simulation of Rosemont 
Copper’s Proposed Mine Supply Pumping, Sahuarita Arizona (M&A, 2009b).  This review was conducted 
by MWH, under contract to SWCA Environmental Consultants.  The format of this technical memorandum 
is as follows: (1) discussion of major findings of the review, (2) summary and evaluation of conclusions in 
M&A (2009b), (3) summary of reviewer concerns and their potential impacts, (4) statement of limitations, 
and (5) references.  The requested figure of sections through the maximum predicted drawdown cone and 
the statement of qualifications are provided as attachments.   


 
(1) Major Review Findings 
 


M&A (2009a, 2009b) reports the development and simulation of a numerical groundwater flow model 
for the purpose of predicting the impact of RCC pumping on area groundwater levels.  With a few 
exceptions, the data, assumptions, and methods used to develop the numerical model are reasonable 
and in conformance with standard accepted industry practices.  The methodology for model 
predictions also follows good practice, with the exception that future pumping may be over-allocated 
(which would result in under-prediction of  groundwater elevations) and some future source/sink terms 
may not be included (which would result in over-prediction in some locations and under-prediction in 
others).  The methods to post-process and interpret the results are also valid; however, prediction 
uncertainty has not been appropriately addressed.  The evaluation of the updates to the historical and 
predictive models and the model predictions is further discussed below.  


 
Updates to Historical Model 
M&A (2009a, 2009b) developed the numerical groundwater flow model from an existing groundwater 
flow model recently constructed by the Arizona Department of Water Resources (ADWR) (Mason and 
Bota, 2006).  The ADWR model is a regional-scale model, covering the Tucson Active Management 
Area (TAMA) and portions of the upper Santa Cruz Active Management Area (SCAMA).  The ADWR 
model incorporates data from hydrogeological investigations, historical pumping records, and other 
information from government and private entities that define the geology and groundwater occurrence 
in the TAMA/SCAMA area.  This model provides an efficient and credible method for placing the 
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Rosemont numerical model in the proper historical and regional setting.  Because the ADWR model 
has a large regional scale, it, of necessity, coarsens some local features and processes that may be 
important for prediction of groundwater flow on a more local scale.  M&A (2009a, 2009b) refines and 
updates the model in the vicinity of Green Valley/Sahuarita to more accurately simulate the 
hydrogeology and groundwater sources and sinks in the study area (see Figures 1 and 2 of M&A, 
2009b).   
 
The updates to the layering, aquifer parameters, and historical source/sink terms of the ADWR model 
and the grid refinement are all necessary and appropriate.  These updates are founded on reputable 
sources and/or good professional judgment and are reasonable for the hydrogeological context.  The 
major concern with the model updates is that no standard iterative recalibration of the aquifer 
parameters is performed.  M&A (2009b) demonstrates that the model updates improve the model fit to 
measured data compared to the original ADWR model, but it includes no discussion of an effort to find 
optimal parameter values.  For example, the hydraulic conductivity is adjusted in the cells surrounding 
the RCC property based on published aquifer test data, but a standard iterative calibration to optimize 
the value of the hydraulic conductivity, or to determine the spatial extent to which the hydraulic 
conductivity should be modified, is not conducted.  Likewise, no formal calibration is conducted for 
values of the storage coefficient (which was left unchanged from the ADWR model) or the specific 
yield.  (Note that long-term predictions may become less sensitive to storage coefficient and specific 
yield, thus justifying leaving them unchanged; however, a sensitivity analysis of model predictions is 
not conducted, and thus the impact of these parameters is unknown.)  It is possible that much of the 
error between measured and simulated groundwater levels, which can be several tens of feet and 
shows spatial bias in some areas, is partly a reflection of the model parameters being out of 
calibration.  Although formal calibration throughout the entire model domain may not be practical or 
necessary, a calibration within the study area could improve the fit between simulated and measured 
groundwater levels and reduce predictive uncertainty.   
 
Another concern with the model updates is that no consideration is given for the Santa Cruz fault, 
which runs between the RCC wells and many of the other wells in the study area.  Mason and Bota 
(2006) suspect the fault as a source of some of the large residuals (error between measured and 
simulated groundwater levels) in the ADWR model.  M&A (2009b) documents the fault in the text and 
figures, but does not modify the model to account for the fault.  The rationale for not explicitly 
accounting for the fault is not discussed in M&A (2009a, 2009b).     
 
Updates to Predictive Model 
The updates to the predictive period of the ADWR model (2009 – 2031) are well documented, though 
much less certain than updates to the historical period of the model.  M&A (2009a) provides an 
extensive revision of estimated future groundwater withdrawals in the study area by obtaining assured 
water supply documents from ADWR.  The assured water supply documents give an indication of 
expected groundwater withdrawal rates for residential and municipal suppliers, though not necessarily 
a sure definition of future pumping.  For most of the assured water supply documents, M&A (2009a) 
makes the “conservative” assumption (i.e., in the sense of over-predicting drawdown) that pumping will 
achieve the full build-out demand.  A more likely scenario is that some of the planned residential 
developments will not achieve build-out capacity or will be significantly delayed.  (This may be 
particularly true with the downturn in the residential development market.)  Consequently, the future 
pumping from residential developments in the study area is likely over-allocated.  The results of the 
historical simulation showed a bias to under-estimate groundwater level.  An over-allocation of future 
pumping would add to this bias toward under-prediction of future groundwater levels.   
 
Other potential future groundwater sinks/sources not included in the model that may impact future 
groundwater levels within the study area are potential mitigation pumping near the Freeport-McMoRan 
Sierrita Mine and delivery and underground storage of Central Arizona Project (CAP) water to the 
Sahuarita/Green Valley area.   Freeport-McMoRan, Sierrita Operations is currently in the feasibility 
stage of developing a plan to mitigate a sulfate plume originating from the Sierrita tailing 
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impoundment.  The mitigation action will likely involve hydraulic containment that may require in 
excess of 15,000 acre-feet per year in additional groundwater withdrawal (Hydro Geo Chem, Inc., 
2008; see www.fcx.com/sierrita/home.htm).  This would lower groundwater levels southwest of the 
RCC property (west of Green Valley).  Also in the planning stages is the delivery and storage of up to 
7,000 acre-feet per year of CAP water (United State Bureau of Reclamation, 2008).  The CAP water 
would recharge the aquifer at an underground storage facility.  A proposed site for the facility is within 
the study area near the RCC property.  Recharge from this facility could substantially increase 
groundwater levels near the RCC, and possibly throughout the study area if the CAP water is used in 
lieu of groundwater.  The magnitude and exact timetable for these projects are uncertain, but they are 
scheduled during the same time as the predictive simulation period (2009 – 2031). 
 
An assumption of the predictive model, which may be incorrect, is that boundary conditions are static.  
This assumption is refuted by the continual groundwater level declines throughout the study area.  The 
correctness of the assumption is only a minor concern as the boundary heads likely have relatively 
little influence on the groundwater levels within the study area. 
 
Model Predictions 
As documented above, the confidence in the predictions of future groundwater levels in the numerical 
model is weakened by intrinsic model structural inaccuracies, calibration inaccuracies, and uncertainty 
and deficiencies in sources/sinks.  These inaccuracies and uncertainties are, to some extent, inherent 
in all numerical models.  Inaccuracy and uncertainty do not necessarily invalidate the model.  On the 
contrary, the model simulates a very complex and dynamic hydrogeological system, and, with the few 
exceptions noted previously, incorporates the level of complexity appropriate for the use of the model.  
Still, the predictive uncertainty and limitations of the model should be appropriately documented, 
managed, and quantified.  M&A (2009a, 2009b) adequately documents, manages, and quantifies 
suspected predictive uncertainty due to intrinsic inaccuracies.  Seasonal variations and “calibration” 
errors are translated to predictive uncertainties that ranges from 10 to 100 feet due to seasonal 
variations and approximately a 25-foot under-prediction bias at RC-2.  M&A (2009b) does not 
adequately document or quantify predictive uncertainties due to parameter uncertainties and due to 
uncertainties in future groundwater recharge and withdrawal.  These predictive uncertainties could be 
bounded by conducting a sensitivity analysis of model predictions to parameter and future source/sink 
variations.  Sensitivity analyses are often a component of modeling studies. 
 
The prediction uncertainties will be greatest for the prediction of future groundwater levels with and 
without RCC pumping.  Without a sensitivity analysis, bounding the uncertainty is difficult.  Therefore, 
the future groundwater levels reported in M&A (2009b) should be treated more qualitatively than 
quantitatively, demonstrating trends rather than absolute groundwater elevations.  The confidence in 
the predicted groundwater levels will further decrease away from RCC property as the grid coarsens 
and aquifer parameters and source/sinks become less defined.      
 
The predictions of groundwater declines (drawdown) due solely to RCC pumping will be affected less 
by predictive uncertainty because much of the uncertainty is subtracted out during post-processing.  
Therefore, the drawdown due to RCC pumping can be interpreted more quantitatively.  MWH 
evaluated the estimates of the drawdown levels due to RCC pumping reported in M&A (2009b, 
Figures 35, 36) using a simple analytical (Dupruit) solution to estimate steady-state drawdown.  
Although this solution cannot capture the complexity and transience of the model, it does provide a 
rough check on drawdown predictions.  According to this check, the estimates of groundwater level 
drawdown due to RCC pumping reported in M&A (2009b) are reasonable. 


    
(2) Summary and Evaluation of Conclusions 
 


The major conclusions relative to the predicted impact of RCC pumping on groundwater levels given in 
M&A (2009b) are presented in the table below along with MWH’s judgment on their reasonableness. 
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 M&A Conclusion MWH Comment 


Conclusions of Historical Simulations 
1 “…[T]he match to measured groundwater 


levels [for the 1940 steady-state 
simulation] is not excellent in the 
Rosemont area.” (p. 28) 


Figure 28 shows that some of the largest discrepancies 
between the measured and simulated groundwater 
levels in the steady-state model are in the vicinity of the 
RCC property; however, these discrepancies are of little 
concern because the steady-state model does 
reproduce the general trends of the groundwater level 
contours and because the effects of the initial conditions 
(year 1940) on the model predictions (years 2012 – 
2031) are likely minimal.  Also, as stated in M&A 
(2009b), the 1940 groundwater levels are themselves of 
unknown quality. 


2 “Accounting for seasonal variation …the 
model reasonably simulates average 
groundwater level altitude and 
groundwater level change in the vicinity of 
Rosemont properties.” (p. 29) 


Figures 9 – 11 show that groundwater levels in wells 
near RCC property are generally under-predicted.  The 
bias toward under-prediction typically increases as the 
historical simulation progresses in time.  Under-
predictions can range from between about 10 and 70 
feet in the later years.  M&A (2009b) attributes the 
under-prediction to the seasonal pumping from 
agricultural wells not captured in yearly groundwater 
level measurements.  Seasonal pumping likely is 
responsible for some of the under-prediction, yet the 
increasing trend toward under-prediction and the 
consistent under-prediction at RC-2 suggests a general 
bias toward under-prediction of groundwater levels in 
the central basin near Sahuarita and near the RCC 
property beyond that cause by seasonal variation.  


3 “Match of observed and simulated 
groundwater levels at Rosemont wells E-1 
and RC-2 is reasonably accurate.” (p. 30) 


Figure 15 shows a very reasonable match between 
simulated and the average of measured groundwater 
levels for E-1.  Simulated groundwater levels for RC-2 
has a bias toward under-prediction of about 25 feet. 
(Note that M&A (2009b) adjusts simulated future 
groundwater levels upward at RC-2 to account for this 
bias.) 


 Conclusions of Predictive Simulations (2012 through 2031) 
4 “The projected groundwater level altitudes 


are considered representative of annual 
average levels.”  (p. 32; also see Figures 
27 - 30) 


The predictions of future groundwater level altitudes are 
subject to considerable uncertainty, including the 
general bias to under-predict historical groundwater 
levels, uncertainty in model parameters, the 
assumptions of future groundwater withdrawals and 
recharge.  Most of the assumptions made in M&A 
(2009a, 2009b) tend toward over-prediction of 
groundwater level declines (see comments on Updates 
to Predictive Model under Major Review Findings). 
Therefore, the model results likely error on the side of 
low groundwater level altitudes, in general; although, 
groundwater level altitudes southwest of the RCC 
property (west of Green Valley) may be over-predicted 
because of the failure to include Sierrita mitigation 
pumping.  Because of the large uncertainty in the 
groundwater level altitudes the future groundwater level 
altitudes reported in M&A (2009b) should be treated 
more qualitatively than quantitatively, demonstrating 
trends rather than absolute groundwater elevations.  An 
analysis of the sensitivity of model predictions to 
sources of uncertainty would aid in bounding the 
possible range of groundwater level altitudes.  
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 M&A Conclusion MWH Comment 
5 “…[P]rojected groundwater drawdown 


within two miles of the Rosemont 
properties ranges from about 12 feet to 
about 88 feet at the western Rosemont 
property [in year 2012]…[and] from about 
30 feet to about 187 feet at the western 
Rosemont property [in year 2031].” (p. 32-
33; also see Figures 31,33)  
 


The regional drawdown estimates are less prone to bias 
in historical predictions than the groundwater level 
altitudes, but otherwise, are subject to the same  
uncertainties and tendencies (i.e., to over-predict 
groundwater declines) as the predicted groundwater 
level altitudes.  Again, an analysis of the sensitivity of 
model predictions to sources of uncertainty would aid in 
bounding the possible range of groundwater level 
drawdown.    


6 “…[P]rojected groundwater drawdown [as 
a result of Rosemont pumping] within two 
miles of the Rosemont properties ranges 
from about 5 feet to about 80 feet at the 
western Rosemont property [in year 
2012]…[and] from about 10 feet to about 
107 feet at the western Rosemont property 
[in year 2031].” (p. 33; also see Figures 
35,36)  


The predictions of groundwater drawdown due solely to 
RCC pumping are more certain than the other 
predictions because much of the uncertainty is 
subtracted out during post-processing.  Therefore, the 
drawdown due to RCC pumping can be interpreted more 
quantitatively.  The estimates of groundwater level 
drawdown due to RCC pumping reported in M&A 
(2009b) are reasonable for the sustained pumping rates 
and the aquifer properties. 


7 “Maximum extent of projected 
groundwater level drawdown due to 
Rosemont pumping delineated by the 1-
foot drawdown contour (Figure 36) is 
approximately 10 miles north from the 
western Rosemont property.” (p. 33)  


This estimate is for the drawdown after 20 years of RCC 
pumping.  At sustained pumping rates of 5,400 acre-feet 
per year, then 4,700 feet per year, the 1-foot drawdown 
will be extensive. Based on the aquifer parameters given 
in the report, this is a reasonable estimate.  Figure 36 
shows that the 1-foot drawdown contour also extends 
approximately 5 to 6 miles south of the western RCC 
property and across most of the east-west portion of the 
basin after 20 years of pumping.     


8 “…[I]t is expected that future shallow 
groundwater level estimates can be 
determined by adding approximately 30 
feet to model projected groundwater levels 
in the area of the west Rosemont property, 
decreasing to 0 feet added in the area of 
the east Rosemont property.” (p. 34) 


The adjustment for predicting future shallow 
groundwater levels in the vicinity of the Rosemont 
property is reasonable based on historical evidence.  
How well future groundwater levels will follow the 
historical data, and therefore, the validity of this 
approach for future estimates cannot be determined.  
Nevertheless, without better information, the adjustment 
is a reasonable approximation.   


9 “[Seasonal] variations [in groundwater 
levels] are expected to decrease as FICO 
agricultural pumping begins to convert to 
residential pumping in the next 10 years.” 
(p. 34) 


This is a reasonable expectation based on the 
assumptions of residential development used in M&A 
(2009a).  If the rate of residential development is less 
than assumed and agricultural pumping remains as 
strong influence, seasonal variations will continue.  


10 “Impacts [due to Rosemont pumping] will 
be focused in the immediate area around 
the proposed Rosemont pumping 
locations.  Substantially larger and longer- 
term pumping as the result of planned 
residential development in the area will 
become the dominant groundwater level 
influence in the larger area.” (p. 35) 


As shown in Figure 36 and discussed in Section 7.6.3, 
additional drawdown resulting from RCC pumping will 
range from approximately 10 to 107 feet within 2 miles 
of the western RCC pumping.  Assuming that “the larger 
area” is the area outside of this 2-mile radius, then 
pumping for residential water supply will likely be the 
dominant influence, even with the uncertainty in the 
future pumping estimates.  The relative dominance of 
residential pumping may not be as great as shown in 
Figures 33 – 34, however, because future residential 
pumping rates are likely over-allocated (see comments 
on Updates to Predictive Model under Major Review 
Findings).  
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(3) Summary of Concerns 
 


The concerns with the numerical groundwater model and simulations described in M&A (2009a, 2009b) 
are presented in the table below along with MWH’s comments on their potential impacts. 


 
 Concern Comment 


1 Aquifer parameters not calibrated to 
historical model.  


The potential impact of this concern is unknown because 
an analysis of the sensitivity of model prediction to 
aquifer parameter values is not performed.  


2 Santa Cruz fault is not explicitly included 
in model.  


The Santa Cruz fault could have an important impact on 
the predicted influence of RCC pumping because the 
fault runs between the RCC property and many of the 
municipal, mining, and agricultural water suppliers.  M&A 
(2009a, 2009b) may have a good reason for not 
including the fault, but the rationale is not discussed. 


3 Assumption that future pumping will 
achieve its full build-out demand as 
described in assured water supply 
documents will likely over-predict 
pumping and groundwater level declines. 


This assumption likely results in under-prediction of 
groundwater levels, particularly to the west and north of 
RCC property.  An analysis of the sensitivity of model 
predictions to this assumption would aid in bounding the 
uncertainty in model predictions. 


4 Potential future mitigation pumping by the 
Sierrita Mine not included. 


Sierrita Mine mitigation pumping could further decrease 
groundwater levels southwest of the RCC property.  
North of the RCC property, the impacts will likely be 
minor.   


5 Potential future aquifer recharge from 
proposed CAP delivery is not included.  


Recharge by CAP water could significantly increase 
future groundwater levels in the vicinity of RCC property. 


6 Specified boundary heads are assumed 
to be static. 


Groundwater levels near the model boundaries will likely 
decrease in the future; however, the potential impact of 
this concern is minor because boundary heads likely 
have relatively little influence on the groundwater levels 
within the study area. 


7 No sensitivity analysis performed The level of confidence in the model predictions cannot 
be fully evaluated without an analysis of the sensitivity of 
the model predictions to the assumptions future pumping 
and specified aquifer parameters.  


 
(4) Limitations 
 


The review of the model development and simulations conducted for the RCC proposed mine supply 
pumping is based on information provided in M&A (2009a, 2009b).  The review is limited to the data, 
assumptions, methods, results, and conclusions presented in the text, tables, and figures of these two 
reports.  Verification of the accuracy of the data from sources cited in these reports, or the correctness 
of its representation in M&A (2009a, 2009b), was beyond the scope of the review.  In addition, 
modeling files were not consulted as a part of the review.  Therefore, this review does not cover model 
construction or solution errors beyond what is provided in the M&A (2009a, 2009b).  Also beyond the 
scope of the review is the data, assumptions, methods, and results of the ADWR model and its 
documentation (Mason and Bota, 2006). 
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TOBY LEESON, P.G. 
SUPERVISING HYDROGEOLOGIST 
 
EDUCATION: 
M.S., Geology, San Diego State University, 1989 
B.A., Geology, University of Colorado at Boulder, 1986 
 
REGISTRATIONS: 
Professional Geologist: California #RG-5605; Wyoming #PG-2612; Arizona #RG-32566. 
 
PROFESSIONAL ORGANIZATIONS: 
National Groundwater Association 
International Association of Hydrogeologists 
 
SUMMARY: 
Mr. Leeson holds a Master of Science degree in geology and has been working as a professional 
geologist and hydrogeologist since 1990.  He is a professional geologist in the states of Arizona, 
California and Wyoming.  Mr. Leeson has extensive environmental consulting experience serving 
industrial, federal and mining clients in the western United States and South America.  He 
specializes in environmental sciences, geology, hydrogeology, and groundwater quality.  Mr. 
Leeson has extensive experience in characterizing and modeling geologic and hydrogeologic 
settings, groundwater resources, environmental impacts, water quality, and contaminated soil and 
groundwater.  Mr. Leeson also has experience in spatial and numerical modeling, including the 
use of two-dimensional seepage and three-dimensional groundwater flow models.  He has 
executed and managed many field investigations involving subsurface drilling and sampling, 
monitoring well installation, geologic and hydrogeologic mapping, aquifer parameter testing, soil 
and soil gas sampling, and groundwater monitoring.  He has extensive experience in multi-
disciplinary project management and negotiation with regulatory agencies, and is routinely 
involved with business development activities, including preparation of proposals, statements of 
qualifications, cost estimation and client relations. 
 
PROFESSIONAL EXPERIENCE: 
 
Mining-Related Projects 
 
Supervising Hydrogeologist, Coronado National Forest, Santa Cruz Valley, Arizona 
Environmental Impact Statement 
Third-party review of baseline data collection, hydrogeologic modeling, water resource 
assessment, and environmental impact assessment of Augusta Resources proposed Rosemont 
copper mine.  Issues of importance include cumulative impacts of groundwater withdrawal in the 
Santa Cruz Valley, use of Colorado River water, and local community needs (e.g., agriculture, 
retirement communities, and residential water). 
 
Project Manager, MINNTAC, Mountain Iron, Minnesota 
Environmental Impact Statement 
Mr. Leeson was responsible for managing the preparation of an EIS, coordination of technical 
resources, and quality review of the technical documents for the Minnesota Pollution Control 
agency in response to a proposal submitted by US Steel’s Minntac Mine (iron ore) to discharge 
water from its tailings basin to the surrounding watersheds.  In accordance with State of 
Minnesota regulations, and as part of the permitting process for the proposed action, the project 
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team assembled a complete assessment of baseline conditions and potential impacts to relevant 
environmental resources in the vicinity of the proposed project.  Significant resource areas 
analyzed included surface water hydrology and quality, aquatic life, vegetation, wildlife, wild rice, 
wetlands, socioeconomics, geotechnical, mining, and mercury. 
 
United Nuclear Corporation, Northeast Church Rock Mine, New Mexico 
CERCLA Removal Action, EPA Region 9 
MWH has been responsible for managing and executing a Removal Site Evaluation and Removal 
Action for General Electric (GE) for the Northeast Church Rock (NECR) uranium mine near 
Gallup, New Mexico since 2003.  The mine is an inactive, underground uranium mine and is being 
closed under CERCLA and the National Contingency Plan.  The bulk of the mining lease is 
located on Navajo surface trust lands.  In 2005 EPA Region 9 became the lead regulatory agency 
of the site in coordination with the Navajo Nation EPA, the State of New Mexico, and the Bureau 
of Indian Affairs.  The EPA issued a draft EE/CA, evaluating removal action alternatives, 
including the construction and use of a waste disposal cell at the Church Rock Mill Site, about one 
mile from the mine site.  The Mill Site is licensed by the Nuclear Regulatory Commission (NRC) 
and as such the EE/CA alternative would require an amendment to the existing Mill Site NRC 
license.   NRC regulations require that an EA or EIS be prepared as per NEPA and NRC guidance.  
MWH is currently preparing an Environmental Report, which is part of the license amendment 
application and will be used by NRC to prepare the EA or EIS. 
 
Project Hydrogeologist, Cyprus Sierrita Corp., Twin Buttes, Green Valley, Arizona 
Completed a variety of environmental tasks at an inactive, open pit copper mine in support of 
closure of multiple facilities, and to bring the property operator into compliance with the Arizona 
Aquifer Protection Program. Prepared multiple plans for Clean Closure of formerly discharging 
mine facilities.  Prepared a work plan that included a description of the approach, techniques 
planned, analytical programs and the goal for each facility.  Designed and implemented a waste 
rock characterization program.  Analyzed and discussed the results of acid-base accounting tests, 
humidity cell (simulated weathering) tests and synthetic precipitation leaching procedure tests for 
metals. 
 
Project Hydrogeologist, Cyprus Sierrita Corporation, Sierrita Mine, Green Valley, Arizona 
Assisted Cyprus with ongoing Aquifer Protection Program application efforts for a large open pit 
copper-molybdenum mine, heap leach and conventional mill.  Efforts focused on assessing the 
completeness of their current Aquifer Protection Program application and supporting documents 
based on Aquifer Protection Program requirements. 
 
Senior Hydrogeologist, BHP Copper, Pinto Valley Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted a pit lake study for the open-pit at the mine to 
determine the ultimate pit lake level(s) after full-closure of the mine, and the pit lake level at 
which a hydraulic sink within the open pit would no longer exist.  The pit lake study included the 
development of analytical models for assessing the pit water balances and ground water inflow 
rates utilizing analytical models.  The results of the pit lake study are being used to support the 
development of closure plans for the mine. 
 
Senior Hydrogeologist, BHP Copper, Copper Cities Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted two pit lake studies for the open-pits at the mine.  The 
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objectives of the pit lake studies were to determine the ultimate pit lake levels after full-closure of 
the mines, and the pit lake levels at which hydraulic sinks within the open pits would no longer 
exist.  The pit lake studies included the development of analytical models for assessing the pit 
water balances and ground water inflow rates utilizing analytical models.  The results of the pit 
lake studies are being used to support the development of closure plans for the two mine sites. 
 
Project Hydrogeologist, Equatorial Mineral Park Corp., Mineral Park Mine, Kingman, AZ 
Completed a variety of hydrogeologic evaluations for Equitorial’s Mineral Park open pit, heap 
leach copper mine.  Responsibilities included characterization of groundwater conditions, 
calculation of potential leakage rates of pregnant leachate solutions (PLS) from lined and unlined 
collection sumps, feasibility analysis of collecting PLS from the toe of a large leached waste rock 
dump, and calculation of capture zones for extraction wells at the toe of the dump.  Mr. Leeson 
also evaluated Clean Closure options for an unlined PLS collection pond. 
 
Project Manager, United Nuclear Corporation, St. Anthony and Section 27 Mines, NM 
Managed the materials characterization, closeout, reclamation and financial assurance of two 
inactive uranium mines in the Grants, New Mexico area.  The mines are under the jurisdiction of 
the New Mexico Mining and Minerals Division and are being closed under the New Mexico 
Mining Act.  Particular challenges of the sites include a large open pit with a well developed pit 
lake that could impact a major drinking water aquifer, and large  overburden piles   The mines are 
in a region that has a complex history of other mining impacts and current pressures to further 
develop the resources.  
 
Senior Hydrogeologist, Phelps Dodge, Little Rock Mine, Silver City, New Mexico 
Developed a conceptual closure plan for the inactive Little Rock Mine.  The inactive mine area 
has copper leachate and potential acid rock drainage issues.  The site includes copper leach piles, 
waste rock stockpiles, a mine pit, mine adits, and other disturbance areas.  Challenges include a 
remote area with limited vehicular access. 
 
Senior Hydrogeologist, Client Confidential, Mt. Todd Mine, Northern Territory, Australia 
Developed a conceptual closure plan and cost estimate for a mining company considering 
reopening the Mt. Todd mine.  The currently inactive mine area has considerable acid rock 
drainage issues and is currently being managed by the Northern Territory government.  Site 
includes a tailings facility, heap leach stockpile, waste rock stockpile and a mine pit.  Challenges 
include a tropical climate with heavy seasonal rains.  Project was completed in conjunction with 
MWH’s Perth office and also included development of water management options and 
environmental conditions assessment for the current conditions. 
 
Senior Hydrogeologist, El Paso Corp., Comstock Mill, Silver City, Nevada 
Developed a conceptual closure plan for the abandoned Comstock Mill near Silver City, Nevada.  
Gold mining activities have been conducted in the area since the early 1930s.  The Comstock Mill 
and appurtenant facilities were built in 1978.  The site includes a tailings facility and a mill, and is 
located in a remote area with limited access.   
 
Senior Hydrogeologist, Johnston Mill, USACE RAMS Program, Caliente, Nevada 
Developed a conceptual closure plan for the abandoned Johnston Mill near Caliente, Nevada.  The 
site includes an open pit, heap leach pad, solution ponds, open wells and boreholes, and plant 
buildings and structures. 
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Geologist, W.R. Grace, Hayden Gulch Coal Mine, Hayden, Colorado 
Reclamation management for a bond release.  Evaluation of hydrogeology, geologic stability and 
cause of a landslide at the former surface coal mine high-wall.  Management of landslide 
mitigation activities.  Surface water sampling and measurement of flow for evaluation of potential 
environmental impacts. 
 
Senior Hydrogeologist, Oxbow Mining, LLC, Elk Creek Mine, Somerset, Colorado 
Managed and developed a Spill Prevention, Control, and Countermeasure (SPCC) Plan for an 
underground coal mine as per the Title 40, Code of Federal Regulations, Part 112.  The SPCC 
Plan described measures to prevent oil discharges from occurring, and to prepare the mine 
personnel to respond in a safe, effective, and timely manner to mitigate the impacts of a spill.   
 
Geologist, W.R. Grace, Hayden and Lay, Colorado 
Evaluation of need for reclamation at multiple former exploration drill sites for an exploration 
bond release. 
 
Senior Hydrogeologist, Rosia Montana Gold Corporation S.A., Romania 
Hydrogeologic and geologic support of environmental impact statement and engineering design of 
tailings facility, surface water ponds and damns, plant site, for a proposed gold mine in Romania.    
Developed analytical mass balance models for basin wide analysis of contaminants in surface 
water during critical times of life of mine and closure.  Evaluated affects of floods on water 
quality.  Developed conceptual hydrogeologic model and baseline surface water and groundwater 
conditions.  Developed a 2D groundwater contaminant transport model for predicting the fate of 
cyanide in the proposed tailings basin using SEEP/W and CTRANS/W.  Predicted groundwater 
inflow volumes and evaluated engineering options for the management of groundwater inflow at 
the proposed plant, which is proposed to be located where overburden and bedrock will have been 
removed, exposing groundwater. 
 
Hydrogeologist, Newmont Gold, Resurrection Mine, Leadville, Colorado 
Surface water quality sampling and measurement of flow and assessment for a Remedial 
Investigation/Feasibility Study in Colorado’s historical mining district. 
 
Geologist, Rhone-Poulenc, Rasmussen Ridge Mine, Soda Springs, Idaho 
Evaluation of structural and engineering geologic features in order to assess high-wall stability.  
Performed bedrock drilling and description of lithologic and structural features. 
 
Hydrogeologist, Peabody Coal, Seneca Coal Mine, Hayden, Colorado 
Surface water testing including water quality and flow rate for NPDES permit at multiple 
locations within coal mine properties. 
 
Project Hydrogeologist, Southern Peru Ltd., Cuajone Mine, Moquegua, Peru 
Hydrogeologic and geologic assessment for an environmental impact assessment associated with a 
proposed copper mine expansion.  Executed drilling and well installation programs that included 
the use of and interpretation of downhole pressure tests (packer tests).  Conducted a seep and 
spring survey. 
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Environmental/Earth Science Projects 
 
Supervising Hydrogeologist, AREVA, Inc., Idaho Falls, Idaho 
Development of groundwater resources assessment in support the licensing of AREVA’s proposed 
uranium enrichment facility in the Snake River Plain of southeastern Idaho  After completion of a 
siting study, MWH was tasked to of support preparation of the Environmental Report (ER), which 
is the environmental impact analysis document that is submitted by an applicant to the U.S. 
Nuclear Regulatory Commission (NRC) as part of the license application.  The NRC uses the ER 
as an initial basis to prepare an Environmental Impact Statement under the National 
Environmental Policy Act.  Mr. Leeson was responsible for hydrogeologic site characterization in 
the fractured basalts, using extensive published research of immediate area, pumping tests, 
geophysical logging, core logging and installation/sampling of 750 foot deep monitoring wells.  
He also assisted in the data analysis and preparation of the technical reports for geology and 
groundwater resources. 
 
Project Hydrogeologist, Department of Defense, Dixie Valley, Nevada 
Environmental impact assessment of a proposed geothermal power plant expansion project. 
Evaluated potential hydrogeologic and geochemical impacts of re-injection of cooler geothermal 
waters back into the reservoir.  Evaluated impacts over an entire groundwater basin to depths of 
several thousand feet. 
 
Field Geologist, USGS, Regional Geology, Missoula, Montana 
Geologic reconnaissance and detailed field mapping of Proterozoic Belt Supergroup rocks, and 
associated geologic structures, and alluvial deposits using aerial photos in stereo pair, topographic 
maps and other traditional field methods. 
 
Senior Hydrogeologist, USACE, Moses Lake Wellfield Superfund Site, Washington 
Designed, managed and performed Remedial Investigations (CERCLA) of a DNAPL 
contaminated site consisting of alluvial and bedrock aquifers within an agricultural and urban area 
largely dependent on groundwater resources.  Major responsibilities included design and 
coordination of field programs under USACE and EPA guidance, hydrogeologic analysis in an 
alluvial and fractured bedrock system, database management, GIS design and implementation, 3D 
numeric modeling of the hydrogeology and contaminant transport and spatial analysis of site 
characteristics.  Modeling included the use of TINs, block models, MODFLOW and MT3DMS 
using Groundwater Modeling System software.  Field methods included drilling, well installation, 
aquifer testing, low-flow groundwater sampling, in-field titration, active soil gas sampling, in-situ 
XRF analysis, geophysical surveying and field mapping.  Responsibilities also included cost 
estimation, project scoping and technical report preparation. 
 
Project Hydrogeologist, Chevron USA, Richmond, California 
Managed and executed multiple subsurface investigations for a large oil refinery.  Developed 
hydrogeologic and geochemical conceptual models.  Field methods included soil and bedrock 
drilling, well installation, cone penetrometer tests, pressure and pump tests, groundwater 
sampling, free-product measurements and sampling, structural geologic mapping. Responsible for 
budget and schedule control, project QA/QC, and technical report preparation. 
 
Project Hydrogeologist, Compressor Stations, El Paso Corporation, Roosevelt, Utah 
Project management, site characterization and development of corrective action plans for two 
natural gas compressor stations in the Uintah Basin of eastern Utah.  Site soil and groundwater 
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were contaminated with petroleum hydrocarbons (dissolved-phase and free-product) as associated 
with natural gas condensate and crude oil. Remedial technologies being employed include: 
groundwater and free-product extraction, monitored natural attenuation, and enhanced attenuation 
using oxygen release compounds. 
 
Hydrogeologist, Fairchild Air Force Base, Washington 
Monitoring well installation, data analysis and report preparation for a Long-Term Monitoring 
Program associated with a DNAPL- and LNAPL-contaminated site.  Over the past decade, there 
have been several Site Investigations and Remedial Investigations/Feasibility Studies.  The site 
consists of alluvial and bedrock aquifers within a military and urban area largely dependent on 
groundwater resources.  Responsibilities included interpretation of results of analysis of volatile 
organic compounds in monitoring and domestic wells and the interpretation of geochemical 
parameters to assess the applicability of Monitored Natural Attenuation as a remedial approach for 
addressing trichloroethylene contamination in groundwater.  Responsibilities also included the 
development of a site-wide, web-based database and geographic information system.  
 
Project Geologist, Hewlett Packard, Palo Alto, California 
Performed a Remedial Investigation/Feasibility Study of a DNAPL contaminated site consisting of 
several aquifers.  Managed and executed multiple subsurface investigations of the vadose and 
saturated zones to characterize the site and evaluate remedial options.  Developed hydrogeologic 
and geochemical models.  Field methods included drilling, well installation, cone penetrometer 
tests, pump tests, and groundwater sampling.  Responsibilities also included budget and schedule 
control and technical report preparation. 
 
Project Hydrogeologist, Pacific Gas & Electric Company, Antioch, California 
Remedial investigation and remedial engineering for a gas and electric company’s former service 
center contaminated with petroleum hydrocarbons, including gasoline and crude oil.  Developed 
remedial action and site closure alternatives and data collection program for a risk-assessment.  
Negotiated with regulatory agency.  Managed and executed multiple subsurface investigations 
using a variety of drilling methods, borehole geophysics, detailed soil and groundwater sampling, 
installation of monitoring wells, vapor monitoring, and aquifer pumping tests.  Modeled geology, 
hydrogeology and aqueous geochemistry.  Implemented and coordinated the design, construction, 
and operation of a groundwater remediation system. Developed and managed a large chemical and 
hydrologic database and vector GIS. Conducted data collection, processing and QA/QC.  
Responsibilities also included project and analytical QA/QC. 
 
Staff Geologist, Triangle, Martinez, California 
Performed an investigation of the distribution of nickel, zinc, and chromium compounds in near 
surface soils at a metal plating facility. The investigation included the design and implementation 
of a statistical grid sampling program in order to evaluate the distribution of contaminants in soils 
without creating a bias in the sample coverage. 
 
Staff Geologist, Multiple Clients, San Francisco Bay Area, California 
Executed numerous subsurface field investigations and groundwater sampling programs using a 
variety field methods. Conducted geologic and hydrogeologic field mapping.  Drilling methods 
included augers, water, mud and air rotary, cable tool, direct push, limited access drilling rigs and 
hand augers.  Conducted and analyzed aquifer parameter tests including step-drawdown and 
constant discharge pumping tests, pressure (packer) tests, and rising and falling head slug tests.  
Conducted groundwater sampling programs under the guidelines of state and federal EPA.  
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Utilized geophysical methods, including spontaneous potential, gamma ray, resistivity, acoustic 
televiewer, fluid logging,  ground penetrating radar, and magnetometer surveys. Followed 
stringent field sampling and vapor and groundwater monitoring protocols. 
 
Environmental Scientist, Multiple Clients in San Francisco Bay Area, California 
Conducted and managed multiple Phase I Environmental Site Assessments (ESAs) for sites in 
Northern California following the requirements of the American Standards for Testing and 
Materials (ASTM).  Tasks included site reconnaissance, personnel interviews, review of aerial 
photographs and historical fire insurance maps, regulatory list searches, agency file reviews, 
development of physiographic, geologic and hydrogeologic models, and report preparation.  Also 
included limited asbestos and lead-based paint surveys. 
 
Geographic Information Systems/Database Management 
 
Uranium Mine Closures, New Mexico 
Developed and managed GIS databases in support of environmental investigations, removal action 
alternatives, and reclamation plans.  Used the GIS to manage, visualize and analyze site data, 
estimate volumes, develop reclamation costs, and technical reporting.  Spatial analysis methods 
included natural neighbor, inverse distance weighting and krigging. 
 
GIS Analyst, Tar Creek Subsidence Study, Picher Oklahoma 
The Picher Mining Field in Oklahoma was one of the largest lead and zinc mining fields in the 
world.  MWH, in collaboration with the Tulsa District of the Army Corps of Engineers, has used 
Geographic Information Systems to develop a risk hazard analysis.  High-resolution spatial data 
were integrated to estimate the maximum potential surface expression of subsidence and the 
subsidence risk probability.  Mr. Leeson was responsible for developing the GIS database and 
developing the routines for processing and integrating the data (high-resolution aerial 
photographs, digital elevation models, geologic data, and digitized mine void geometries).  The 
results of the analyses were then used to generate maps of the maximum potential surface 
expression of subsidence and the subsidence risk probability.  These results allow the communities 
to prevent any further damage to property or risk to human lives as well as better plan for future 
development. 
 
Database Manager, USACE, Moses Lake Wellfield Superfund Site, Moses Lake, WA 
Mr. Leeson developed a data management process and GIS database in support of Remedial 
Investigations of a DNAPL contaminated site.  He utilized cutting-edge hardware/software 
systems for data collection, data management and modeling, including the USACE’s Groundwater 
Modeling System (GMS), USACE’s Environmental Data Management System (EDMS) and 
Access (relational databases), Trimble GPS tools, ArcView GIS 3.2, Spatial and 3D Analysts and 
a variety of other spatial data software. 
 
GIS Database Development, Idaho Mining Association, SE Idaho Phosphate Resource Area 
Designed, built and managed a desktop and web-based geographic information system and 
analytical database for water quality modeling and spatial analysis for a regional investigation of 
selenium contamination of water, soils, vegetation and biological organisms. 
 
Database Manager, ARCO, Superfund Site, Leviathan Mine, California 
Designed and managed a GIS-compatible relational database for accessing and managing surface 
water analytical and flow data, as wells as geotechnical and environmental data. The database was 
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designed to be used in conducting a Remedial Investigation, Feasibility Study and Risk 
Assessment of an inactive sulfur mine located on the eastern slope of the Sierra Nevada. 
 
Marin Municipal Water District, Marin County, California 
Mapped roads and trails using Trimble GPS equipment for the development of a large Arc/Info 
GIS system.  Incorporated Trimble SatView data for GPS mission planning and optimization of 
satellite coverage.  Preprocessed GPS data for import into Arc/Info. 
 
CONTINUING EDUCATION: 
 


• MWH Manage the Project PM Certification (as per Project Management Institute) 
• Knowledge management education 
• Geographic Information Systems, 3D Analysis 
• Hazardous Chemicals in Soil 
• Environmental Law 
• OSHA and MSHA Surface Miner Certified 
• Emergency first aid and CPR 


 
SPECIALIZED SOFTWARE EXPERTISE: 


• AqteSolv (pumping test analysis) 
• ArcGIS/ArcView (GIS) 
• Global Mapper (spatial data management) 
• EnviroInsite (3D data visualization, spatial and statistical analysis) 
• Microsoft Access & (relational databases) 
• Modflow (3D numerical groundwater flow modeling) 
• MT3D and Modpath (3D groundwater and chemical transport modeling) 
• Geoslope - SEEP/W & C/TRANS (2D flow and chemical transport modeling) 
• Surfer (spatial and statistical analysis) 







 


 


NATHAN W. HAWS 
SENIOR ENGINEER 
 


EDUCATION: 


PhD, Environment Engineering, Purdue University, Indiana, USA, 2003 
BS/BSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
MS/MSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
 


REGISTRATIONS: 


Professional Engineer - Civil, Arizona, 48186, 2008 
Professional Engineer - Civil, Nevada, 20251, 2009 
 


EXPERIENCE: 


Hydrologist, South Yuma County Landfill, Air Quality Screening Evaluation, Yuma, Arizona 
Air dispersion screening evaluation using Screen 3 and EPA AP-42 method 
 
Hydrogeologist, Freeport McMoRan, Tailing site characterization, Christmas Mine, Arizona 
Collection and characterization of tailing material samples 
 
Project Engineer, Russell Gulch Landfill, Landfill expansion engineering, Globe, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Engineer, South Yuma County Landfill, Landfill expansion engineering, Yuma, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Scientist, City of Phoenix, Jet-fuel contamination characterization, Phoenix, Arizona 
Interpretation of analysis of aged jet fuel contamination to characterize its soil-air-water partitioning 
properties 
 
Hydrologist, Freeport McMoRan, AZPDES surface water permitting, Arizona 
Consultant for permit renewals for Christmas, Bagdad, and Bisbee mines 
 
Inspector, Pima County Solid Waste, Environmental audit of solid waste facilities, Pima County, 
Arizona 
Environmental compliance audit of municipal landfills and refuse transfer stations 
 
Project Engineer, Hexcel Corporation, Remedial design consulting, Kent, Washington 
Evaluation of permeable reactive barrier design and economic evaluation of options for remediation of 
chlorinated solvents 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Sierrita Mine 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives. 
 







Nathan W. Haws 
Page 2 


 


 


Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow sulfate transport model construction, calibration, and predictive simulations of 
mitigation alternatives. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Variably Saturated Water and Air Phases, Sierrita Mine 
Prediction of tailing impoundment drain-down. 
 
Project Hydrologist and Environmental Engineer, Russell Gulch Landfill, Flow and Transport in 
Variably Saturated Water and Air Phases, Various Sites 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, South Yuma County Landfill, Flow and 
Transport in Variably Saturated Water and Air Phases, South Yuma County 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, Hexcel Facility, Flow and Transport in variably 
Saturated Water and Air Phases, Livermore, California 
Evaluation of recontamination potential via PCE volatilization from groundwater. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Surface Water Runoff, 
Storage, and Routing, Christmas Mine 
Long-term water budget of hydrologic loading to tailing impoundments. 
 


PROFESSIONAL DEVELOPMENT: 


Model Independent Parameter Estimation (PEST) Workshop 
 


ORGANIZATIONS/MEMBERSHIPS: 


Arizona Hydrological Society 
American Geophysical Union 
 


PUBLICATIONS AND PRESENTATIONS: 


Das, B.S., N.W. Haws, P.S.C. Rao, 2005, Defining Geometric Similarity in Soils, Vadose Zone Journal 
4:264 270. 


Haws, N.W., B. Liu, E.J. Kladivko, P.S.C. Rao, C.W. Boast, D.P. Franzmeier, 2004, Spatial Variability and 
Measurement Scale of Infiltration Rate on an Agricultural Landscape, Soil Science Society of 
America Journal, 68: 1818 1826. 


Haws, N.W., B.S. Das, P.S.C. Rao, 2004, Dual Domain Solute Transfer and Transport Processes: 
Evaluation in Batch and Column Experiments, Journal of Contaminant Hydrology, 75 (3 4) 
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Haws, N.W., E.J. Bouwer, W.P. Ball, 2006, The Influence of System Conditions and Modeling Formulation 
when Simulating Cometabolic Biodegradation in Sorbent-Water Systems, Advances in Water 
Resources 29(4): 571-589 


Haws, N.W., J. Simunek, P.S.C. Rao, I.C. Poyer, 2005, Single Porosity and Dual Porosity Modeling of 
Flow and Transport in Subsurface Drained Fields Using Effective Field Scale Parameters, Journal 
of Hydrology 313 (3 4) 257 273 


Haws, N.W., P.S.C. Rao, 2004, The Effect of Vertically Decreasing Macropore Fractions on Simulations of 
Non Equilibrium Solute Transport, Vadose Zone Journal, 31: 1300 1308 


Haws, N.W., W.P. Ball, E.J. Bouwer, 2006, Modeling and Interpreting Bioavailability of Organic 
Contaminant Mixtures in Subsurface Environments, Journal of Contaminant Hydrology 82(3-4): 
255-292 


Haws, N. W., W. P. Ball, E. J. Bouwer, 2007, Effects of Initial Solute Distribution on Contaminant 
Availability, Desorption Modeling, and Subsurface Remediation, J. Environ. Qual. 2007 36: 
1392-1402. 


Haws N. W., M. R. Paraskewich Jr., M. Hilpert, W. P. Ball, 2007, Effect of fluid velocity on 
model-estimated rates of radial solute diffusion in a cylindrical macropore column, Water Resour. 
Res., 43, W10409, doi:10.1029/2006WR005751.  


Perkins, D.B., N.W. Haws, J.W. Jawitz, B.S. Das, P.S.C. Rao, 2007, Soil Hydraulic Properties as 
Ecological Indicators in Forested Watersheds Partially Impacted by Mechanized Military 
Training, Ecological Indicators, 7: 589-597 


Schmidt, J.S., N.W. Haws, R.S. Govindaraju, P.S.C. Rao, 2006, A Semi-Analytical Model for Transient 
Flow to a Subsurface Tile Drain, Journal of Hydrology 317(1-2): 49-62 


 


EMPLOYMENT HISTORY: 


Senior Engineer, MWH Americas, Inc., 2009-Present 
Project Engineer and Hydrologist, Hydro Geo Chem, Inc. (Tucson and Phoenix, Arizona), 2005-2009 
Post-Doctoral Research Fellow, Johns Hopkins University. Dept. of Geography and Environmental 
Engineering (Baltimore, Maryland), 2004-2005 
 











I sent a copy to Roger also.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 12/07/2009 12:57 PM -----

"Tom Furgason"
<tfurgason@swca.com> 

12/07/2009 11:50 AM

To <beverson@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>

cc "Reta Laford" <rlaford@fs.fed.us>,
<daleortmanpe@live.com>

Subject FW: "Final" Rosemont Model Review Memo

Bev,

 
May I submit the attached directly to Rosemont and copy the Coronado?

 
Tom

 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, December 06, 2009 8:59 AM
To: Tom Furgason
Cc: Melissa Reichard
Subject: FW: "Final" Rosemont Model Review Memo

 
Tom,

 
Attached is the final version of the MWH technical review memorandum for the mine water supply
pumping report. I instructed MWH to retain the “Draft Deliberative, Not for Public Distribution” as
this is still an internal working document.  Based on their review MWH has a short list of concerns
that will need to be addressed by Rosemont. 



 
Please forward this to the CNF for submittal to Rosemont.  .  As with the whole project this is time
critical so please stress to the CNF that it must be transmitted to Rosemont post haste.

 
Cheers,

 
Dale

 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

 

 
From: Richmond Leeson Jr. [mailto:Toby.Leeson@us.mwhglobal.com] 
Sent: Friday, December 04, 2009 12:36 PM
To: Dale Ortman 
Cc: Stephen Taylor; Nathan W. Haws
Subject: "Final" Rosemont Model Review Memo

 
Dale,

 
Here is our final version of the model review memo, as requested.  It is still stamped “Draft,
Deliberative, Not for Public Distribution” in the footer.

 
Note that I have only sent it to you, not SWCA or the USFS; let me know if you want me to

mailto:daleortmanpe@live.com


send it on to the whole cc list from your request e-mail?

 
Regards, Toby

 

 

 

 
Rocky Mountain Region

Toby Leeson, P.G., Supervising Hydrogeologist

 
1475 Pine Grove Road, Suite 109             Telephone:   970 879 6260
PO Box 774018                                           Facsimile:     970 879 9048
Steamboat Springs, Colorado 80477       Mobile:          970 846 4068
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TECHNICAL MEMORANDUM


4820 South Mill Avenue TEL 480 755 8201 
Suite 104 FAX  480 755 8203 
Tempe, Arizona 85282 www.mwhglobal.com 


TO: Tom Furgason DATE: December 4, 2009  
 SWCA Environmental Consultants 
   REFERENCE:  1005979 
CC: Dale Ortman, Consultant 
 Stephen Taylor, MWH 
 
FROM: Nathan W. Haws, Toby Leeson, MWH       
 
SUBJECT: Review Comments of Rosemont Numerical Groundwater Model Update and Simulations; 


Rosemont EIS Support 
 


 
This memorandum presents the findings of MWH’s review of the development and simulation results of 
the numerical groundwater flow model for Rosemont Copper Company’s (RCC) proposed mine supply 
pumping.  The review focuses on the data, assumptions, methods, and results used to predict 
groundwater responses to RCC pumping as presented in two documents: (1) Technical Memorandum, 
Second Update to ADWR Model in Sahuarita/Green Valley Area (Errol L. Montgomery & Associates, Inc. 
[M&A], 2009a) and (2) Report, Groundwater Flow Modeling Conducted for Simulation of Rosemont 
Copper’s Proposed Mine Supply Pumping, Sahuarita Arizona (M&A, 2009b).  This review was conducted 
by MWH, under contract to SWCA Environmental Consultants.  The format of this technical memorandum 
is as follows: (1) discussion of major findings of the review, (2) summary and evaluation of conclusions in 
M&A (2009b), (3) summary of reviewer concerns and their potential impacts, (4) statement of limitations, 
and (5) references.  The requested figure of sections through the maximum predicted drawdown cone and 
the statement of qualifications are provided as attachments.   


 
(1) Major Review Findings 
 


M&A (2009a, 2009b) reports the development and simulation of a numerical groundwater flow model 
for the purpose of predicting the impact of RCC pumping on area groundwater levels.  With a few 
exceptions, the data, assumptions, and methods used to develop the numerical model are reasonable 
and in conformance with standard accepted industry practices.  The methodology for model 
predictions also follows good practice, with the exception that future pumping may be over-allocated 
(which would result in under-prediction of  groundwater elevations) and some future source/sink terms 
may not be included (which would result in over-prediction in some locations and under-prediction in 
others).  The methods to post-process and interpret the results are also valid; however, prediction 
uncertainty has not been appropriately addressed.  The evaluation of the updates to the historical and 
predictive models and the model predictions is further discussed below.  


 
Updates to Historical Model 
M&A (2009a, 2009b) developed the numerical groundwater flow model from an existing groundwater 
flow model recently constructed by the Arizona Department of Water Resources (ADWR) (Mason and 
Bota, 2006).  The ADWR model is a regional-scale model, covering the Tucson Active Management 
Area (TAMA) and portions of the upper Santa Cruz Active Management Area (SCAMA).  The ADWR 
model incorporates data from hydrogeological investigations, historical pumping records, and other 
information from government and private entities that define the geology and groundwater occurrence 
in the TAMA/SCAMA area.  This model provides an efficient and credible method for placing the 
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Rosemont numerical model in the proper historical and regional setting.  Because the ADWR model 
has a large regional scale, it, of necessity, coarsens some local features and processes that may be 
important for prediction of groundwater flow on a more local scale.  M&A (2009a, 2009b) refines and 
updates the model in the vicinity of Green Valley/Sahuarita to more accurately simulate the 
hydrogeology and groundwater sources and sinks in the study area (see Figures 1 and 2 of M&A, 
2009b).   
 
The updates to the layering, aquifer parameters, and historical source/sink terms of the ADWR model 
and the grid refinement are all necessary and appropriate.  These updates are founded on reputable 
sources and/or good professional judgment and are reasonable for the hydrogeological context.  The 
major concern with the model updates is that no standard iterative recalibration of the aquifer 
parameters is performed.  M&A (2009b) demonstrates that the model updates improve the model fit to 
measured data compared to the original ADWR model, but it includes no discussion of an effort to find 
optimal parameter values.  For example, the hydraulic conductivity is adjusted in the cells surrounding 
the RCC property based on published aquifer test data, but a standard iterative calibration to optimize 
the value of the hydraulic conductivity, or to determine the spatial extent to which the hydraulic 
conductivity should be modified, is not conducted.  Likewise, no formal calibration is conducted for 
values of the storage coefficient (which was left unchanged from the ADWR model) or the specific 
yield.  (Note that long-term predictions may become less sensitive to storage coefficient and specific 
yield, thus justifying leaving them unchanged; however, a sensitivity analysis of model predictions is 
not conducted, and thus the impact of these parameters is unknown.)  It is possible that much of the 
error between measured and simulated groundwater levels, which can be several tens of feet and 
shows spatial bias in some areas, is partly a reflection of the model parameters being out of 
calibration.  Although formal calibration throughout the entire model domain may not be practical or 
necessary, a calibration within the study area could improve the fit between simulated and measured 
groundwater levels and reduce predictive uncertainty.   
 
Another concern with the model updates is that no consideration is given for the Santa Cruz fault, 
which runs between the RCC wells and many of the other wells in the study area.  Mason and Bota 
(2006) suspect the fault as a source of some of the large residuals (error between measured and 
simulated groundwater levels) in the ADWR model.  M&A (2009b) documents the fault in the text and 
figures, but does not modify the model to account for the fault.  The rationale for not explicitly 
accounting for the fault is not discussed in M&A (2009a, 2009b).     
 
Updates to Predictive Model 
The updates to the predictive period of the ADWR model (2009 – 2031) are well documented, though 
much less certain than updates to the historical period of the model.  M&A (2009a) provides an 
extensive revision of estimated future groundwater withdrawals in the study area by obtaining assured 
water supply documents from ADWR.  The assured water supply documents give an indication of 
expected groundwater withdrawal rates for residential and municipal suppliers, though not necessarily 
a sure definition of future pumping.  For most of the assured water supply documents, M&A (2009a) 
makes the “conservative” assumption (i.e., in the sense of over-predicting drawdown) that pumping will 
achieve the full build-out demand.  A more likely scenario is that some of the planned residential 
developments will not achieve build-out capacity or will be significantly delayed.  (This may be 
particularly true with the downturn in the residential development market.)  Consequently, the future 
pumping from residential developments in the study area is likely over-allocated.  The results of the 
historical simulation showed a bias to under-estimate groundwater level.  An over-allocation of future 
pumping would add to this bias toward under-prediction of future groundwater levels.   
 
Other potential future groundwater sinks/sources not included in the model that may impact future 
groundwater levels within the study area are potential mitigation pumping near the Freeport-McMoRan 
Sierrita Mine and delivery and underground storage of Central Arizona Project (CAP) water to the 
Sahuarita/Green Valley area.   Freeport-McMoRan, Sierrita Operations is currently in the feasibility 
stage of developing a plan to mitigate a sulfate plume originating from the Sierrita tailing 
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impoundment.  The mitigation action will likely involve hydraulic containment that may require in 
excess of 15,000 acre-feet per year in additional groundwater withdrawal (Hydro Geo Chem, Inc., 
2008; see www.fcx.com/sierrita/home.htm).  This would lower groundwater levels southwest of the 
RCC property (west of Green Valley).  Also in the planning stages is the delivery and storage of up to 
7,000 acre-feet per year of CAP water (United State Bureau of Reclamation, 2008).  The CAP water 
would recharge the aquifer at an underground storage facility.  A proposed site for the facility is within 
the study area near the RCC property.  Recharge from this facility could substantially increase 
groundwater levels near the RCC, and possibly throughout the study area if the CAP water is used in 
lieu of groundwater.  The magnitude and exact timetable for these projects are uncertain, but they are 
scheduled during the same time as the predictive simulation period (2009 – 2031). 
 
An assumption of the predictive model, which may be incorrect, is that boundary conditions are static.  
This assumption is refuted by the continual groundwater level declines throughout the study area.  The 
correctness of the assumption is only a minor concern as the boundary heads likely have relatively 
little influence on the groundwater levels within the study area. 
 
Model Predictions 
As documented above, the confidence in the predictions of future groundwater levels in the numerical 
model is weakened by intrinsic model structural inaccuracies, calibration inaccuracies, and uncertainty 
and deficiencies in sources/sinks.  These inaccuracies and uncertainties are, to some extent, inherent 
in all numerical models.  Inaccuracy and uncertainty do not necessarily invalidate the model.  On the 
contrary, the model simulates a very complex and dynamic hydrogeological system, and, with the few 
exceptions noted previously, incorporates the level of complexity appropriate for the use of the model.  
Still, the predictive uncertainty and limitations of the model should be appropriately documented, 
managed, and quantified.  M&A (2009a, 2009b) adequately documents, manages, and quantifies 
suspected predictive uncertainty due to intrinsic inaccuracies.  Seasonal variations and “calibration” 
errors are translated to predictive uncertainties that ranges from 10 to 100 feet due to seasonal 
variations and approximately a 25-foot under-prediction bias at RC-2.  M&A (2009b) does not 
adequately document or quantify predictive uncertainties due to parameter uncertainties and due to 
uncertainties in future groundwater recharge and withdrawal.  These predictive uncertainties could be 
bounded by conducting a sensitivity analysis of model predictions to parameter and future source/sink 
variations.  Sensitivity analyses are often a component of modeling studies. 
 
The prediction uncertainties will be greatest for the prediction of future groundwater levels with and 
without RCC pumping.  Without a sensitivity analysis, bounding the uncertainty is difficult.  Therefore, 
the future groundwater levels reported in M&A (2009b) should be treated more qualitatively than 
quantitatively, demonstrating trends rather than absolute groundwater elevations.  The confidence in 
the predicted groundwater levels will further decrease away from RCC property as the grid coarsens 
and aquifer parameters and source/sinks become less defined.      
 
The predictions of groundwater declines (drawdown) due solely to RCC pumping will be affected less 
by predictive uncertainty because much of the uncertainty is subtracted out during post-processing.  
Therefore, the drawdown due to RCC pumping can be interpreted more quantitatively.  MWH 
evaluated the estimates of the drawdown levels due to RCC pumping reported in M&A (2009b, 
Figures 35, 36) using a simple analytical (Dupruit) solution to estimate steady-state drawdown.  
Although this solution cannot capture the complexity and transience of the model, it does provide a 
rough check on drawdown predictions.  According to this check, the estimates of groundwater level 
drawdown due to RCC pumping reported in M&A (2009b) are reasonable. 


    
(2) Summary and Evaluation of Conclusions 
 


The major conclusions relative to the predicted impact of RCC pumping on groundwater levels given in 
M&A (2009b) are presented in the table below along with MWH’s judgment on their reasonableness. 
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 M&A Conclusion MWH Comment 


Conclusions of Historical Simulations 
1 “…[T]he match to measured groundwater 


levels [for the 1940 steady-state 
simulation] is not excellent in the 
Rosemont area.” (p. 28) 


Figure 28 shows that some of the largest discrepancies 
between the measured and simulated groundwater 
levels in the steady-state model are in the vicinity of the 
RCC property; however, these discrepancies are of little 
concern because the steady-state model does 
reproduce the general trends of the groundwater level 
contours and because the effects of the initial conditions 
(year 1940) on the model predictions (years 2012 – 
2031) are likely minimal.  Also, as stated in M&A 
(2009b), the 1940 groundwater levels are themselves of 
unknown quality. 


2 “Accounting for seasonal variation …the 
model reasonably simulates average 
groundwater level altitude and 
groundwater level change in the vicinity of 
Rosemont properties.” (p. 29) 


Figures 9 – 11 show that groundwater levels in wells 
near RCC property are generally under-predicted.  The 
bias toward under-prediction typically increases as the 
historical simulation progresses in time.  Under-
predictions can range from between about 10 and 70 
feet in the later years.  M&A (2009b) attributes the 
under-prediction to the seasonal pumping from 
agricultural wells not captured in yearly groundwater 
level measurements.  Seasonal pumping likely is 
responsible for some of the under-prediction, yet the 
increasing trend toward under-prediction and the 
consistent under-prediction at RC-2 suggests a general 
bias toward under-prediction of groundwater levels in 
the central basin near Sahuarita and near the RCC 
property beyond that cause by seasonal variation.  


3 “Match of observed and simulated 
groundwater levels at Rosemont wells E-1 
and RC-2 is reasonably accurate.” (p. 30) 


Figure 15 shows a very reasonable match between 
simulated and the average of measured groundwater 
levels for E-1.  Simulated groundwater levels for RC-2 
has a bias toward under-prediction of about 25 feet. 
(Note that M&A (2009b) adjusts simulated future 
groundwater levels upward at RC-2 to account for this 
bias.) 


 Conclusions of Predictive Simulations (2012 through 2031) 
4 “The projected groundwater level altitudes 


are considered representative of annual 
average levels.”  (p. 32; also see Figures 
27 - 30) 


The predictions of future groundwater level altitudes are 
subject to considerable uncertainty, including the 
general bias to under-predict historical groundwater 
levels, uncertainty in model parameters, the 
assumptions of future groundwater withdrawals and 
recharge.  Most of the assumptions made in M&A 
(2009a, 2009b) tend toward over-prediction of 
groundwater level declines (see comments on Updates 
to Predictive Model under Major Review Findings). 
Therefore, the model results likely error on the side of 
low groundwater level altitudes, in general; although, 
groundwater level altitudes southwest of the RCC 
property (west of Green Valley) may be over-predicted 
because of the failure to include Sierrita mitigation 
pumping.  Because of the large uncertainty in the 
groundwater level altitudes the future groundwater level 
altitudes reported in M&A (2009b) should be treated 
more qualitatively than quantitatively, demonstrating 
trends rather than absolute groundwater elevations.  An 
analysis of the sensitivity of model predictions to 
sources of uncertainty would aid in bounding the 
possible range of groundwater level altitudes.  
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 M&A Conclusion MWH Comment 
5 “…[P]rojected groundwater drawdown 


within two miles of the Rosemont 
properties ranges from about 12 feet to 
about 88 feet at the western Rosemont 
property [in year 2012]…[and] from about 
30 feet to about 187 feet at the western 
Rosemont property [in year 2031].” (p. 32-
33; also see Figures 31,33)  
 


The regional drawdown estimates are less prone to bias 
in historical predictions than the groundwater level 
altitudes, but otherwise, are subject to the same  
uncertainties and tendencies (i.e., to over-predict 
groundwater declines) as the predicted groundwater 
level altitudes.  Again, an analysis of the sensitivity of 
model predictions to sources of uncertainty would aid in 
bounding the possible range of groundwater level 
drawdown.    


6 “…[P]rojected groundwater drawdown [as 
a result of Rosemont pumping] within two 
miles of the Rosemont properties ranges 
from about 5 feet to about 80 feet at the 
western Rosemont property [in year 
2012]…[and] from about 10 feet to about 
107 feet at the western Rosemont property 
[in year 2031].” (p. 33; also see Figures 
35,36)  


The predictions of groundwater drawdown due solely to 
RCC pumping are more certain than the other 
predictions because much of the uncertainty is 
subtracted out during post-processing.  Therefore, the 
drawdown due to RCC pumping can be interpreted more 
quantitatively.  The estimates of groundwater level 
drawdown due to RCC pumping reported in M&A 
(2009b) are reasonable for the sustained pumping rates 
and the aquifer properties. 


7 “Maximum extent of projected 
groundwater level drawdown due to 
Rosemont pumping delineated by the 1-
foot drawdown contour (Figure 36) is 
approximately 10 miles north from the 
western Rosemont property.” (p. 33)  


This estimate is for the drawdown after 20 years of RCC 
pumping.  At sustained pumping rates of 5,400 acre-feet 
per year, then 4,700 feet per year, the 1-foot drawdown 
will be extensive. Based on the aquifer parameters given 
in the report, this is a reasonable estimate.  Figure 36 
shows that the 1-foot drawdown contour also extends 
approximately 5 to 6 miles south of the western RCC 
property and across most of the east-west portion of the 
basin after 20 years of pumping.     


8 “…[I]t is expected that future shallow 
groundwater level estimates can be 
determined by adding approximately 30 
feet to model projected groundwater levels 
in the area of the west Rosemont property, 
decreasing to 0 feet added in the area of 
the east Rosemont property.” (p. 34) 


The adjustment for predicting future shallow 
groundwater levels in the vicinity of the Rosemont 
property is reasonable based on historical evidence.  
How well future groundwater levels will follow the 
historical data, and therefore, the validity of this 
approach for future estimates cannot be determined.  
Nevertheless, without better information, the adjustment 
is a reasonable approximation.   


9 “[Seasonal] variations [in groundwater 
levels] are expected to decrease as FICO 
agricultural pumping begins to convert to 
residential pumping in the next 10 years.” 
(p. 34) 


This is a reasonable expectation based on the 
assumptions of residential development used in M&A 
(2009a).  If the rate of residential development is less 
than assumed and agricultural pumping remains as 
strong influence, seasonal variations will continue.  


10 “Impacts [due to Rosemont pumping] will 
be focused in the immediate area around 
the proposed Rosemont pumping 
locations.  Substantially larger and longer- 
term pumping as the result of planned 
residential development in the area will 
become the dominant groundwater level 
influence in the larger area.” (p. 35) 


As shown in Figure 36 and discussed in Section 7.6.3, 
additional drawdown resulting from RCC pumping will 
range from approximately 10 to 107 feet within 2 miles 
of the western RCC pumping.  Assuming that “the larger 
area” is the area outside of this 2-mile radius, then 
pumping for residential water supply will likely be the 
dominant influence, even with the uncertainty in the 
future pumping estimates.  The relative dominance of 
residential pumping may not be as great as shown in 
Figures 33 – 34, however, because future residential 
pumping rates are likely over-allocated (see comments 
on Updates to Predictive Model under Major Review 
Findings).  
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(3) Summary of Concerns 
 


The concerns with the numerical groundwater model and simulations described in M&A (2009a, 2009b) 
are presented in the table below along with MWH’s comments on their potential impacts. 


 
 Concern Comment 


1 Aquifer parameters not calibrated to 
historical model.  


The potential impact of this concern is unknown because 
an analysis of the sensitivity of model prediction to 
aquifer parameter values is not performed.  


2 Santa Cruz fault is not explicitly included 
in model.  


The Santa Cruz fault could have an important impact on 
the predicted influence of RCC pumping because the 
fault runs between the RCC property and many of the 
municipal, mining, and agricultural water suppliers.  M&A 
(2009a, 2009b) may have a good reason for not 
including the fault, but the rationale is not discussed. 


3 Assumption that future pumping will 
achieve its full build-out demand as 
described in assured water supply 
documents will likely over-predict 
pumping and groundwater level declines. 


This assumption likely results in under-prediction of 
groundwater levels, particularly to the west and north of 
RCC property.  An analysis of the sensitivity of model 
predictions to this assumption would aid in bounding the 
uncertainty in model predictions. 


4 Potential future mitigation pumping by the 
Sierrita Mine not included. 


Sierrita Mine mitigation pumping could further decrease 
groundwater levels southwest of the RCC property.  
North of the RCC property, the impacts will likely be 
minor.   


5 Potential future aquifer recharge from 
proposed CAP delivery is not included.  


Recharge by CAP water could significantly increase 
future groundwater levels in the vicinity of RCC property. 


6 Specified boundary heads are assumed 
to be static. 


Groundwater levels near the model boundaries will likely 
decrease in the future; however, the potential impact of 
this concern is minor because boundary heads likely 
have relatively little influence on the groundwater levels 
within the study area. 


7 No sensitivity analysis performed The level of confidence in the model predictions cannot 
be fully evaluated without an analysis of the sensitivity of 
the model predictions to the assumptions future pumping 
and specified aquifer parameters.  


 
(4) Limitations 
 


The review of the model development and simulations conducted for the RCC proposed mine supply 
pumping is based on information provided in M&A (2009a, 2009b).  The review is limited to the data, 
assumptions, methods, results, and conclusions presented in the text, tables, and figures of these two 
reports.  Verification of the accuracy of the data from sources cited in these reports, or the correctness 
of its representation in M&A (2009a, 2009b), was beyond the scope of the review.  In addition, 
modeling files were not consulted as a part of the review.  Therefore, this review does not cover model 
construction or solution errors beyond what is provided in the M&A (2009a, 2009b).  Also beyond the 
scope of the review is the data, assumptions, methods, and results of the ADWR model and its 
documentation (Mason and Bota, 2006). 
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TOBY LEESON, P.G. 
SUPERVISING HYDROGEOLOGIST 
 
EDUCATION: 
M.S., Geology, San Diego State University, 1989 
B.A., Geology, University of Colorado at Boulder, 1986 
 
REGISTRATIONS: 
Professional Geologist: California #RG-5605; Wyoming #PG-2612; Arizona #RG-32566. 
 
PROFESSIONAL ORGANIZATIONS: 
National Groundwater Association 
International Association of Hydrogeologists 
 
SUMMARY: 
Mr. Leeson holds a Master of Science degree in geology and has been working as a professional 
geologist and hydrogeologist since 1990.  He is a professional geologist in the states of Arizona, 
California and Wyoming.  Mr. Leeson has extensive environmental consulting experience serving 
industrial, federal and mining clients in the western United States and South America.  He 
specializes in environmental sciences, geology, hydrogeology, and groundwater quality.  Mr. 
Leeson has extensive experience in characterizing and modeling geologic and hydrogeologic 
settings, groundwater resources, environmental impacts, water quality, and contaminated soil and 
groundwater.  Mr. Leeson also has experience in spatial and numerical modeling, including the 
use of two-dimensional seepage and three-dimensional groundwater flow models.  He has 
executed and managed many field investigations involving subsurface drilling and sampling, 
monitoring well installation, geologic and hydrogeologic mapping, aquifer parameter testing, soil 
and soil gas sampling, and groundwater monitoring.  He has extensive experience in multi-
disciplinary project management and negotiation with regulatory agencies, and is routinely 
involved with business development activities, including preparation of proposals, statements of 
qualifications, cost estimation and client relations. 
 
PROFESSIONAL EXPERIENCE: 
 
Mining-Related Projects 
 
Supervising Hydrogeologist, Coronado National Forest, Santa Cruz Valley, Arizona 
Environmental Impact Statement 
Third-party review of baseline data collection, hydrogeologic modeling, water resource 
assessment, and environmental impact assessment of Augusta Resources proposed Rosemont 
copper mine.  Issues of importance include cumulative impacts of groundwater withdrawal in the 
Santa Cruz Valley, use of Colorado River water, and local community needs (e.g., agriculture, 
retirement communities, and residential water). 
 
Project Manager, MINNTAC, Mountain Iron, Minnesota 
Environmental Impact Statement 
Mr. Leeson was responsible for managing the preparation of an EIS, coordination of technical 
resources, and quality review of the technical documents for the Minnesota Pollution Control 
agency in response to a proposal submitted by US Steel’s Minntac Mine (iron ore) to discharge 
water from its tailings basin to the surrounding watersheds.  In accordance with State of 
Minnesota regulations, and as part of the permitting process for the proposed action, the project 
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team assembled a complete assessment of baseline conditions and potential impacts to relevant 
environmental resources in the vicinity of the proposed project.  Significant resource areas 
analyzed included surface water hydrology and quality, aquatic life, vegetation, wildlife, wild rice, 
wetlands, socioeconomics, geotechnical, mining, and mercury. 
 
United Nuclear Corporation, Northeast Church Rock Mine, New Mexico 
CERCLA Removal Action, EPA Region 9 
MWH has been responsible for managing and executing a Removal Site Evaluation and Removal 
Action for General Electric (GE) for the Northeast Church Rock (NECR) uranium mine near 
Gallup, New Mexico since 2003.  The mine is an inactive, underground uranium mine and is being 
closed under CERCLA and the National Contingency Plan.  The bulk of the mining lease is 
located on Navajo surface trust lands.  In 2005 EPA Region 9 became the lead regulatory agency 
of the site in coordination with the Navajo Nation EPA, the State of New Mexico, and the Bureau 
of Indian Affairs.  The EPA issued a draft EE/CA, evaluating removal action alternatives, 
including the construction and use of a waste disposal cell at the Church Rock Mill Site, about one 
mile from the mine site.  The Mill Site is licensed by the Nuclear Regulatory Commission (NRC) 
and as such the EE/CA alternative would require an amendment to the existing Mill Site NRC 
license.   NRC regulations require that an EA or EIS be prepared as per NEPA and NRC guidance.  
MWH is currently preparing an Environmental Report, which is part of the license amendment 
application and will be used by NRC to prepare the EA or EIS. 
 
Project Hydrogeologist, Cyprus Sierrita Corp., Twin Buttes, Green Valley, Arizona 
Completed a variety of environmental tasks at an inactive, open pit copper mine in support of 
closure of multiple facilities, and to bring the property operator into compliance with the Arizona 
Aquifer Protection Program. Prepared multiple plans for Clean Closure of formerly discharging 
mine facilities.  Prepared a work plan that included a description of the approach, techniques 
planned, analytical programs and the goal for each facility.  Designed and implemented a waste 
rock characterization program.  Analyzed and discussed the results of acid-base accounting tests, 
humidity cell (simulated weathering) tests and synthetic precipitation leaching procedure tests for 
metals. 
 
Project Hydrogeologist, Cyprus Sierrita Corporation, Sierrita Mine, Green Valley, Arizona 
Assisted Cyprus with ongoing Aquifer Protection Program application efforts for a large open pit 
copper-molybdenum mine, heap leach and conventional mill.  Efforts focused on assessing the 
completeness of their current Aquifer Protection Program application and supporting documents 
based on Aquifer Protection Program requirements. 
 
Senior Hydrogeologist, BHP Copper, Pinto Valley Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted a pit lake study for the open-pit at the mine to 
determine the ultimate pit lake level(s) after full-closure of the mine, and the pit lake level at 
which a hydraulic sink within the open pit would no longer exist.  The pit lake study included the 
development of analytical models for assessing the pit water balances and ground water inflow 
rates utilizing analytical models.  The results of the pit lake study are being used to support the 
development of closure plans for the mine. 
 
Senior Hydrogeologist, BHP Copper, Copper Cities Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted two pit lake studies for the open-pits at the mine.  The 
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objectives of the pit lake studies were to determine the ultimate pit lake levels after full-closure of 
the mines, and the pit lake levels at which hydraulic sinks within the open pits would no longer 
exist.  The pit lake studies included the development of analytical models for assessing the pit 
water balances and ground water inflow rates utilizing analytical models.  The results of the pit 
lake studies are being used to support the development of closure plans for the two mine sites. 
 
Project Hydrogeologist, Equatorial Mineral Park Corp., Mineral Park Mine, Kingman, AZ 
Completed a variety of hydrogeologic evaluations for Equitorial’s Mineral Park open pit, heap 
leach copper mine.  Responsibilities included characterization of groundwater conditions, 
calculation of potential leakage rates of pregnant leachate solutions (PLS) from lined and unlined 
collection sumps, feasibility analysis of collecting PLS from the toe of a large leached waste rock 
dump, and calculation of capture zones for extraction wells at the toe of the dump.  Mr. Leeson 
also evaluated Clean Closure options for an unlined PLS collection pond. 
 
Project Manager, United Nuclear Corporation, St. Anthony and Section 27 Mines, NM 
Managed the materials characterization, closeout, reclamation and financial assurance of two 
inactive uranium mines in the Grants, New Mexico area.  The mines are under the jurisdiction of 
the New Mexico Mining and Minerals Division and are being closed under the New Mexico 
Mining Act.  Particular challenges of the sites include a large open pit with a well developed pit 
lake that could impact a major drinking water aquifer, and large  overburden piles   The mines are 
in a region that has a complex history of other mining impacts and current pressures to further 
develop the resources.  
 
Senior Hydrogeologist, Phelps Dodge, Little Rock Mine, Silver City, New Mexico 
Developed a conceptual closure plan for the inactive Little Rock Mine.  The inactive mine area 
has copper leachate and potential acid rock drainage issues.  The site includes copper leach piles, 
waste rock stockpiles, a mine pit, mine adits, and other disturbance areas.  Challenges include a 
remote area with limited vehicular access. 
 
Senior Hydrogeologist, Client Confidential, Mt. Todd Mine, Northern Territory, Australia 
Developed a conceptual closure plan and cost estimate for a mining company considering 
reopening the Mt. Todd mine.  The currently inactive mine area has considerable acid rock 
drainage issues and is currently being managed by the Northern Territory government.  Site 
includes a tailings facility, heap leach stockpile, waste rock stockpile and a mine pit.  Challenges 
include a tropical climate with heavy seasonal rains.  Project was completed in conjunction with 
MWH’s Perth office and also included development of water management options and 
environmental conditions assessment for the current conditions. 
 
Senior Hydrogeologist, El Paso Corp., Comstock Mill, Silver City, Nevada 
Developed a conceptual closure plan for the abandoned Comstock Mill near Silver City, Nevada.  
Gold mining activities have been conducted in the area since the early 1930s.  The Comstock Mill 
and appurtenant facilities were built in 1978.  The site includes a tailings facility and a mill, and is 
located in a remote area with limited access.   
 
Senior Hydrogeologist, Johnston Mill, USACE RAMS Program, Caliente, Nevada 
Developed a conceptual closure plan for the abandoned Johnston Mill near Caliente, Nevada.  The 
site includes an open pit, heap leach pad, solution ponds, open wells and boreholes, and plant 
buildings and structures. 
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Geologist, W.R. Grace, Hayden Gulch Coal Mine, Hayden, Colorado 
Reclamation management for a bond release.  Evaluation of hydrogeology, geologic stability and 
cause of a landslide at the former surface coal mine high-wall.  Management of landslide 
mitigation activities.  Surface water sampling and measurement of flow for evaluation of potential 
environmental impacts. 
 
Senior Hydrogeologist, Oxbow Mining, LLC, Elk Creek Mine, Somerset, Colorado 
Managed and developed a Spill Prevention, Control, and Countermeasure (SPCC) Plan for an 
underground coal mine as per the Title 40, Code of Federal Regulations, Part 112.  The SPCC 
Plan described measures to prevent oil discharges from occurring, and to prepare the mine 
personnel to respond in a safe, effective, and timely manner to mitigate the impacts of a spill.   
 
Geologist, W.R. Grace, Hayden and Lay, Colorado 
Evaluation of need for reclamation at multiple former exploration drill sites for an exploration 
bond release. 
 
Senior Hydrogeologist, Rosia Montana Gold Corporation S.A., Romania 
Hydrogeologic and geologic support of environmental impact statement and engineering design of 
tailings facility, surface water ponds and damns, plant site, for a proposed gold mine in Romania.    
Developed analytical mass balance models for basin wide analysis of contaminants in surface 
water during critical times of life of mine and closure.  Evaluated affects of floods on water 
quality.  Developed conceptual hydrogeologic model and baseline surface water and groundwater 
conditions.  Developed a 2D groundwater contaminant transport model for predicting the fate of 
cyanide in the proposed tailings basin using SEEP/W and CTRANS/W.  Predicted groundwater 
inflow volumes and evaluated engineering options for the management of groundwater inflow at 
the proposed plant, which is proposed to be located where overburden and bedrock will have been 
removed, exposing groundwater. 
 
Hydrogeologist, Newmont Gold, Resurrection Mine, Leadville, Colorado 
Surface water quality sampling and measurement of flow and assessment for a Remedial 
Investigation/Feasibility Study in Colorado’s historical mining district. 
 
Geologist, Rhone-Poulenc, Rasmussen Ridge Mine, Soda Springs, Idaho 
Evaluation of structural and engineering geologic features in order to assess high-wall stability.  
Performed bedrock drilling and description of lithologic and structural features. 
 
Hydrogeologist, Peabody Coal, Seneca Coal Mine, Hayden, Colorado 
Surface water testing including water quality and flow rate for NPDES permit at multiple 
locations within coal mine properties. 
 
Project Hydrogeologist, Southern Peru Ltd., Cuajone Mine, Moquegua, Peru 
Hydrogeologic and geologic assessment for an environmental impact assessment associated with a 
proposed copper mine expansion.  Executed drilling and well installation programs that included 
the use of and interpretation of downhole pressure tests (packer tests).  Conducted a seep and 
spring survey. 
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Environmental/Earth Science Projects 
 
Supervising Hydrogeologist, AREVA, Inc., Idaho Falls, Idaho 
Development of groundwater resources assessment in support the licensing of AREVA’s proposed 
uranium enrichment facility in the Snake River Plain of southeastern Idaho  After completion of a 
siting study, MWH was tasked to of support preparation of the Environmental Report (ER), which 
is the environmental impact analysis document that is submitted by an applicant to the U.S. 
Nuclear Regulatory Commission (NRC) as part of the license application.  The NRC uses the ER 
as an initial basis to prepare an Environmental Impact Statement under the National 
Environmental Policy Act.  Mr. Leeson was responsible for hydrogeologic site characterization in 
the fractured basalts, using extensive published research of immediate area, pumping tests, 
geophysical logging, core logging and installation/sampling of 750 foot deep monitoring wells.  
He also assisted in the data analysis and preparation of the technical reports for geology and 
groundwater resources. 
 
Project Hydrogeologist, Department of Defense, Dixie Valley, Nevada 
Environmental impact assessment of a proposed geothermal power plant expansion project. 
Evaluated potential hydrogeologic and geochemical impacts of re-injection of cooler geothermal 
waters back into the reservoir.  Evaluated impacts over an entire groundwater basin to depths of 
several thousand feet. 
 
Field Geologist, USGS, Regional Geology, Missoula, Montana 
Geologic reconnaissance and detailed field mapping of Proterozoic Belt Supergroup rocks, and 
associated geologic structures, and alluvial deposits using aerial photos in stereo pair, topographic 
maps and other traditional field methods. 
 
Senior Hydrogeologist, USACE, Moses Lake Wellfield Superfund Site, Washington 
Designed, managed and performed Remedial Investigations (CERCLA) of a DNAPL 
contaminated site consisting of alluvial and bedrock aquifers within an agricultural and urban area 
largely dependent on groundwater resources.  Major responsibilities included design and 
coordination of field programs under USACE and EPA guidance, hydrogeologic analysis in an 
alluvial and fractured bedrock system, database management, GIS design and implementation, 3D 
numeric modeling of the hydrogeology and contaminant transport and spatial analysis of site 
characteristics.  Modeling included the use of TINs, block models, MODFLOW and MT3DMS 
using Groundwater Modeling System software.  Field methods included drilling, well installation, 
aquifer testing, low-flow groundwater sampling, in-field titration, active soil gas sampling, in-situ 
XRF analysis, geophysical surveying and field mapping.  Responsibilities also included cost 
estimation, project scoping and technical report preparation. 
 
Project Hydrogeologist, Chevron USA, Richmond, California 
Managed and executed multiple subsurface investigations for a large oil refinery.  Developed 
hydrogeologic and geochemical conceptual models.  Field methods included soil and bedrock 
drilling, well installation, cone penetrometer tests, pressure and pump tests, groundwater 
sampling, free-product measurements and sampling, structural geologic mapping. Responsible for 
budget and schedule control, project QA/QC, and technical report preparation. 
 
Project Hydrogeologist, Compressor Stations, El Paso Corporation, Roosevelt, Utah 
Project management, site characterization and development of corrective action plans for two 
natural gas compressor stations in the Uintah Basin of eastern Utah.  Site soil and groundwater 
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were contaminated with petroleum hydrocarbons (dissolved-phase and free-product) as associated 
with natural gas condensate and crude oil. Remedial technologies being employed include: 
groundwater and free-product extraction, monitored natural attenuation, and enhanced attenuation 
using oxygen release compounds. 
 
Hydrogeologist, Fairchild Air Force Base, Washington 
Monitoring well installation, data analysis and report preparation for a Long-Term Monitoring 
Program associated with a DNAPL- and LNAPL-contaminated site.  Over the past decade, there 
have been several Site Investigations and Remedial Investigations/Feasibility Studies.  The site 
consists of alluvial and bedrock aquifers within a military and urban area largely dependent on 
groundwater resources.  Responsibilities included interpretation of results of analysis of volatile 
organic compounds in monitoring and domestic wells and the interpretation of geochemical 
parameters to assess the applicability of Monitored Natural Attenuation as a remedial approach for 
addressing trichloroethylene contamination in groundwater.  Responsibilities also included the 
development of a site-wide, web-based database and geographic information system.  
 
Project Geologist, Hewlett Packard, Palo Alto, California 
Performed a Remedial Investigation/Feasibility Study of a DNAPL contaminated site consisting of 
several aquifers.  Managed and executed multiple subsurface investigations of the vadose and 
saturated zones to characterize the site and evaluate remedial options.  Developed hydrogeologic 
and geochemical models.  Field methods included drilling, well installation, cone penetrometer 
tests, pump tests, and groundwater sampling.  Responsibilities also included budget and schedule 
control and technical report preparation. 
 
Project Hydrogeologist, Pacific Gas & Electric Company, Antioch, California 
Remedial investigation and remedial engineering for a gas and electric company’s former service 
center contaminated with petroleum hydrocarbons, including gasoline and crude oil.  Developed 
remedial action and site closure alternatives and data collection program for a risk-assessment.  
Negotiated with regulatory agency.  Managed and executed multiple subsurface investigations 
using a variety of drilling methods, borehole geophysics, detailed soil and groundwater sampling, 
installation of monitoring wells, vapor monitoring, and aquifer pumping tests.  Modeled geology, 
hydrogeology and aqueous geochemistry.  Implemented and coordinated the design, construction, 
and operation of a groundwater remediation system. Developed and managed a large chemical and 
hydrologic database and vector GIS. Conducted data collection, processing and QA/QC.  
Responsibilities also included project and analytical QA/QC. 
 
Staff Geologist, Triangle, Martinez, California 
Performed an investigation of the distribution of nickel, zinc, and chromium compounds in near 
surface soils at a metal plating facility. The investigation included the design and implementation 
of a statistical grid sampling program in order to evaluate the distribution of contaminants in soils 
without creating a bias in the sample coverage. 
 
Staff Geologist, Multiple Clients, San Francisco Bay Area, California 
Executed numerous subsurface field investigations and groundwater sampling programs using a 
variety field methods. Conducted geologic and hydrogeologic field mapping.  Drilling methods 
included augers, water, mud and air rotary, cable tool, direct push, limited access drilling rigs and 
hand augers.  Conducted and analyzed aquifer parameter tests including step-drawdown and 
constant discharge pumping tests, pressure (packer) tests, and rising and falling head slug tests.  
Conducted groundwater sampling programs under the guidelines of state and federal EPA.  
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Utilized geophysical methods, including spontaneous potential, gamma ray, resistivity, acoustic 
televiewer, fluid logging,  ground penetrating radar, and magnetometer surveys. Followed 
stringent field sampling and vapor and groundwater monitoring protocols. 
 
Environmental Scientist, Multiple Clients in San Francisco Bay Area, California 
Conducted and managed multiple Phase I Environmental Site Assessments (ESAs) for sites in 
Northern California following the requirements of the American Standards for Testing and 
Materials (ASTM).  Tasks included site reconnaissance, personnel interviews, review of aerial 
photographs and historical fire insurance maps, regulatory list searches, agency file reviews, 
development of physiographic, geologic and hydrogeologic models, and report preparation.  Also 
included limited asbestos and lead-based paint surveys. 
 
Geographic Information Systems/Database Management 
 
Uranium Mine Closures, New Mexico 
Developed and managed GIS databases in support of environmental investigations, removal action 
alternatives, and reclamation plans.  Used the GIS to manage, visualize and analyze site data, 
estimate volumes, develop reclamation costs, and technical reporting.  Spatial analysis methods 
included natural neighbor, inverse distance weighting and krigging. 
 
GIS Analyst, Tar Creek Subsidence Study, Picher Oklahoma 
The Picher Mining Field in Oklahoma was one of the largest lead and zinc mining fields in the 
world.  MWH, in collaboration with the Tulsa District of the Army Corps of Engineers, has used 
Geographic Information Systems to develop a risk hazard analysis.  High-resolution spatial data 
were integrated to estimate the maximum potential surface expression of subsidence and the 
subsidence risk probability.  Mr. Leeson was responsible for developing the GIS database and 
developing the routines for processing and integrating the data (high-resolution aerial 
photographs, digital elevation models, geologic data, and digitized mine void geometries).  The 
results of the analyses were then used to generate maps of the maximum potential surface 
expression of subsidence and the subsidence risk probability.  These results allow the communities 
to prevent any further damage to property or risk to human lives as well as better plan for future 
development. 
 
Database Manager, USACE, Moses Lake Wellfield Superfund Site, Moses Lake, WA 
Mr. Leeson developed a data management process and GIS database in support of Remedial 
Investigations of a DNAPL contaminated site.  He utilized cutting-edge hardware/software 
systems for data collection, data management and modeling, including the USACE’s Groundwater 
Modeling System (GMS), USACE’s Environmental Data Management System (EDMS) and 
Access (relational databases), Trimble GPS tools, ArcView GIS 3.2, Spatial and 3D Analysts and 
a variety of other spatial data software. 
 
GIS Database Development, Idaho Mining Association, SE Idaho Phosphate Resource Area 
Designed, built and managed a desktop and web-based geographic information system and 
analytical database for water quality modeling and spatial analysis for a regional investigation of 
selenium contamination of water, soils, vegetation and biological organisms. 
 
Database Manager, ARCO, Superfund Site, Leviathan Mine, California 
Designed and managed a GIS-compatible relational database for accessing and managing surface 
water analytical and flow data, as wells as geotechnical and environmental data. The database was 
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designed to be used in conducting a Remedial Investigation, Feasibility Study and Risk 
Assessment of an inactive sulfur mine located on the eastern slope of the Sierra Nevada. 
 
Marin Municipal Water District, Marin County, California 
Mapped roads and trails using Trimble GPS equipment for the development of a large Arc/Info 
GIS system.  Incorporated Trimble SatView data for GPS mission planning and optimization of 
satellite coverage.  Preprocessed GPS data for import into Arc/Info. 
 
CONTINUING EDUCATION: 
 


• MWH Manage the Project PM Certification (as per Project Management Institute) 
• Knowledge management education 
• Geographic Information Systems, 3D Analysis 
• Hazardous Chemicals in Soil 
• Environmental Law 
• OSHA and MSHA Surface Miner Certified 
• Emergency first aid and CPR 


 
SPECIALIZED SOFTWARE EXPERTISE: 


• AqteSolv (pumping test analysis) 
• ArcGIS/ArcView (GIS) 
• Global Mapper (spatial data management) 
• EnviroInsite (3D data visualization, spatial and statistical analysis) 
• Microsoft Access & (relational databases) 
• Modflow (3D numerical groundwater flow modeling) 
• MT3D and Modpath (3D groundwater and chemical transport modeling) 
• Geoslope - SEEP/W & C/TRANS (2D flow and chemical transport modeling) 
• Surfer (spatial and statistical analysis) 







 


 


NATHAN W. HAWS 
SENIOR ENGINEER 
 


EDUCATION: 


PhD, Environment Engineering, Purdue University, Indiana, USA, 2003 
BS/BSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
MS/MSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
 


REGISTRATIONS: 


Professional Engineer - Civil, Arizona, 48186, 2008 
Professional Engineer - Civil, Nevada, 20251, 2009 
 


EXPERIENCE: 


Hydrologist, South Yuma County Landfill, Air Quality Screening Evaluation, Yuma, Arizona 
Air dispersion screening evaluation using Screen 3 and EPA AP-42 method 
 
Hydrogeologist, Freeport McMoRan, Tailing site characterization, Christmas Mine, Arizona 
Collection and characterization of tailing material samples 
 
Project Engineer, Russell Gulch Landfill, Landfill expansion engineering, Globe, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Engineer, South Yuma County Landfill, Landfill expansion engineering, Yuma, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Scientist, City of Phoenix, Jet-fuel contamination characterization, Phoenix, Arizona 
Interpretation of analysis of aged jet fuel contamination to characterize its soil-air-water partitioning 
properties 
 
Hydrologist, Freeport McMoRan, AZPDES surface water permitting, Arizona 
Consultant for permit renewals for Christmas, Bagdad, and Bisbee mines 
 
Inspector, Pima County Solid Waste, Environmental audit of solid waste facilities, Pima County, 
Arizona 
Environmental compliance audit of municipal landfills and refuse transfer stations 
 
Project Engineer, Hexcel Corporation, Remedial design consulting, Kent, Washington 
Evaluation of permeable reactive barrier design and economic evaluation of options for remediation of 
chlorinated solvents 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Sierrita Mine 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives. 
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Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow sulfate transport model construction, calibration, and predictive simulations of 
mitigation alternatives. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Variably Saturated Water and Air Phases, Sierrita Mine 
Prediction of tailing impoundment drain-down. 
 
Project Hydrologist and Environmental Engineer, Russell Gulch Landfill, Flow and Transport in 
Variably Saturated Water and Air Phases, Various Sites 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, South Yuma County Landfill, Flow and 
Transport in Variably Saturated Water and Air Phases, South Yuma County 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, Hexcel Facility, Flow and Transport in variably 
Saturated Water and Air Phases, Livermore, California 
Evaluation of recontamination potential via PCE volatilization from groundwater. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Surface Water Runoff, 
Storage, and Routing, Christmas Mine 
Long-term water budget of hydrologic loading to tailing impoundments. 
 


PROFESSIONAL DEVELOPMENT: 


Model Independent Parameter Estimation (PEST) Workshop 
 


ORGANIZATIONS/MEMBERSHIPS: 


Arizona Hydrological Society 
American Geophysical Union 
 


PUBLICATIONS AND PRESENTATIONS: 


Das, B.S., N.W. Haws, P.S.C. Rao, 2005, Defining Geometric Similarity in Soils, Vadose Zone Journal 
4:264 270. 


Haws, N.W., B. Liu, E.J. Kladivko, P.S.C. Rao, C.W. Boast, D.P. Franzmeier, 2004, Spatial Variability and 
Measurement Scale of Infiltration Rate on an Agricultural Landscape, Soil Science Society of 
America Journal, 68: 1818 1826. 


Haws, N.W., B.S. Das, P.S.C. Rao, 2004, Dual Domain Solute Transfer and Transport Processes: 
Evaluation in Batch and Column Experiments, Journal of Contaminant Hydrology, 75 (3 4) 
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Haws, N.W., E.J. Bouwer, W.P. Ball, 2006, The Influence of System Conditions and Modeling Formulation 
when Simulating Cometabolic Biodegradation in Sorbent-Water Systems, Advances in Water 
Resources 29(4): 571-589 


Haws, N.W., J. Simunek, P.S.C. Rao, I.C. Poyer, 2005, Single Porosity and Dual Porosity Modeling of 
Flow and Transport in Subsurface Drained Fields Using Effective Field Scale Parameters, Journal 
of Hydrology 313 (3 4) 257 273 


Haws, N.W., P.S.C. Rao, 2004, The Effect of Vertically Decreasing Macropore Fractions on Simulations of 
Non Equilibrium Solute Transport, Vadose Zone Journal, 31: 1300 1308 


Haws, N.W., W.P. Ball, E.J. Bouwer, 2006, Modeling and Interpreting Bioavailability of Organic 
Contaminant Mixtures in Subsurface Environments, Journal of Contaminant Hydrology 82(3-4): 
255-292 


Haws, N. W., W. P. Ball, E. J. Bouwer, 2007, Effects of Initial Solute Distribution on Contaminant 
Availability, Desorption Modeling, and Subsurface Remediation, J. Environ. Qual. 2007 36: 
1392-1402. 


Haws N. W., M. R. Paraskewich Jr., M. Hilpert, W. P. Ball, 2007, Effect of fluid velocity on 
model-estimated rates of radial solute diffusion in a cylindrical macropore column, Water Resour. 
Res., 43, W10409, doi:10.1029/2006WR005751.  


Perkins, D.B., N.W. Haws, J.W. Jawitz, B.S. Das, P.S.C. Rao, 2007, Soil Hydraulic Properties as 
Ecological Indicators in Forested Watersheds Partially Impacted by Mechanized Military 
Training, Ecological Indicators, 7: 589-597 


Schmidt, J.S., N.W. Haws, R.S. Govindaraju, P.S.C. Rao, 2006, A Semi-Analytical Model for Transient 
Flow to a Subsurface Tile Drain, Journal of Hydrology 317(1-2): 49-62 


 


EMPLOYMENT HISTORY: 


Senior Engineer, MWH Americas, Inc., 2009-Present 
Project Engineer and Hydrologist, Hydro Geo Chem, Inc. (Tucson and Phoenix, Arizona), 2005-2009 
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From: Salek Shafiqullah
To: Beverley A Everson
Cc: Roger D Congdon; Tom Furgason
Subject: Re: Fw: "Final" Rosemont Model Review Memo
Date: 12/07/2009 04:30 PM
Attachments: MWH Rosemont Model Review Memo 12-04-09.pdf

Hello Bev,
Looks good.  Thanks for the forward.
Comment:  The statement of qualification of reviewers (page 11) lists that Stephen
Taylors resume is included however, no resume for him is provided.  I am not sure
why his name is mentioned here anyway, since all the rest of the document only
identifies Toby Leeson and Nathan Haws as supervisor and reviewer respectively. 
Cheers.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

12/07/2009 12:58 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: "Final" Rosemont Model Review Memo

I sent a copy to Roger also.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 12/07/2009 12:57 PM -----

"Tom Furgason"
<tfurgason@swca.com> 

12/07/2009 11:50 AM

To <beverson@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>

cc "Reta Laford" <rlaford@fs.fed.us>,
<daleortmanpe@live.com>

Subject FW: "Final" Rosemont Model Review Memo

Bev,
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TECHNICAL MEMORANDUM


4820 South Mill Avenue TEL 480 755 8201 
Suite 104 FAX  480 755 8203 
Tempe, Arizona 85282 www.mwhglobal.com 


TO: Tom Furgason DATE: December 4, 2009  
 SWCA Environmental Consultants 
   REFERENCE:  1005979 
CC: Dale Ortman, Consultant 
 Stephen Taylor, MWH 
 
FROM: Nathan W. Haws, Toby Leeson, MWH       
 
SUBJECT: Review Comments of Rosemont Numerical Groundwater Model Update and Simulations; 


Rosemont EIS Support 
 


 
This memorandum presents the findings of MWH’s review of the development and simulation results of 
the numerical groundwater flow model for Rosemont Copper Company’s (RCC) proposed mine supply 
pumping.  The review focuses on the data, assumptions, methods, and results used to predict 
groundwater responses to RCC pumping as presented in two documents: (1) Technical Memorandum, 
Second Update to ADWR Model in Sahuarita/Green Valley Area (Errol L. Montgomery & Associates, Inc. 
[M&A], 2009a) and (2) Report, Groundwater Flow Modeling Conducted for Simulation of Rosemont 
Copper’s Proposed Mine Supply Pumping, Sahuarita Arizona (M&A, 2009b).  This review was conducted 
by MWH, under contract to SWCA Environmental Consultants.  The format of this technical memorandum 
is as follows: (1) discussion of major findings of the review, (2) summary and evaluation of conclusions in 
M&A (2009b), (3) summary of reviewer concerns and their potential impacts, (4) statement of limitations, 
and (5) references.  The requested figure of sections through the maximum predicted drawdown cone and 
the statement of qualifications are provided as attachments.   


 
(1) Major Review Findings 
 


M&A (2009a, 2009b) reports the development and simulation of a numerical groundwater flow model 
for the purpose of predicting the impact of RCC pumping on area groundwater levels.  With a few 
exceptions, the data, assumptions, and methods used to develop the numerical model are reasonable 
and in conformance with standard accepted industry practices.  The methodology for model 
predictions also follows good practice, with the exception that future pumping may be over-allocated 
(which would result in under-prediction of  groundwater elevations) and some future source/sink terms 
may not be included (which would result in over-prediction in some locations and under-prediction in 
others).  The methods to post-process and interpret the results are also valid; however, prediction 
uncertainty has not been appropriately addressed.  The evaluation of the updates to the historical and 
predictive models and the model predictions is further discussed below.  


 
Updates to Historical Model 
M&A (2009a, 2009b) developed the numerical groundwater flow model from an existing groundwater 
flow model recently constructed by the Arizona Department of Water Resources (ADWR) (Mason and 
Bota, 2006).  The ADWR model is a regional-scale model, covering the Tucson Active Management 
Area (TAMA) and portions of the upper Santa Cruz Active Management Area (SCAMA).  The ADWR 
model incorporates data from hydrogeological investigations, historical pumping records, and other 
information from government and private entities that define the geology and groundwater occurrence 
in the TAMA/SCAMA area.  This model provides an efficient and credible method for placing the 
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Rosemont numerical model in the proper historical and regional setting.  Because the ADWR model 
has a large regional scale, it, of necessity, coarsens some local features and processes that may be 
important for prediction of groundwater flow on a more local scale.  M&A (2009a, 2009b) refines and 
updates the model in the vicinity of Green Valley/Sahuarita to more accurately simulate the 
hydrogeology and groundwater sources and sinks in the study area (see Figures 1 and 2 of M&A, 
2009b).   
 
The updates to the layering, aquifer parameters, and historical source/sink terms of the ADWR model 
and the grid refinement are all necessary and appropriate.  These updates are founded on reputable 
sources and/or good professional judgment and are reasonable for the hydrogeological context.  The 
major concern with the model updates is that no standard iterative recalibration of the aquifer 
parameters is performed.  M&A (2009b) demonstrates that the model updates improve the model fit to 
measured data compared to the original ADWR model, but it includes no discussion of an effort to find 
optimal parameter values.  For example, the hydraulic conductivity is adjusted in the cells surrounding 
the RCC property based on published aquifer test data, but a standard iterative calibration to optimize 
the value of the hydraulic conductivity, or to determine the spatial extent to which the hydraulic 
conductivity should be modified, is not conducted.  Likewise, no formal calibration is conducted for 
values of the storage coefficient (which was left unchanged from the ADWR model) or the specific 
yield.  (Note that long-term predictions may become less sensitive to storage coefficient and specific 
yield, thus justifying leaving them unchanged; however, a sensitivity analysis of model predictions is 
not conducted, and thus the impact of these parameters is unknown.)  It is possible that much of the 
error between measured and simulated groundwater levels, which can be several tens of feet and 
shows spatial bias in some areas, is partly a reflection of the model parameters being out of 
calibration.  Although formal calibration throughout the entire model domain may not be practical or 
necessary, a calibration within the study area could improve the fit between simulated and measured 
groundwater levels and reduce predictive uncertainty.   
 
Another concern with the model updates is that no consideration is given for the Santa Cruz fault, 
which runs between the RCC wells and many of the other wells in the study area.  Mason and Bota 
(2006) suspect the fault as a source of some of the large residuals (error between measured and 
simulated groundwater levels) in the ADWR model.  M&A (2009b) documents the fault in the text and 
figures, but does not modify the model to account for the fault.  The rationale for not explicitly 
accounting for the fault is not discussed in M&A (2009a, 2009b).     
 
Updates to Predictive Model 
The updates to the predictive period of the ADWR model (2009 – 2031) are well documented, though 
much less certain than updates to the historical period of the model.  M&A (2009a) provides an 
extensive revision of estimated future groundwater withdrawals in the study area by obtaining assured 
water supply documents from ADWR.  The assured water supply documents give an indication of 
expected groundwater withdrawal rates for residential and municipal suppliers, though not necessarily 
a sure definition of future pumping.  For most of the assured water supply documents, M&A (2009a) 
makes the “conservative” assumption (i.e., in the sense of over-predicting drawdown) that pumping will 
achieve the full build-out demand.  A more likely scenario is that some of the planned residential 
developments will not achieve build-out capacity or will be significantly delayed.  (This may be 
particularly true with the downturn in the residential development market.)  Consequently, the future 
pumping from residential developments in the study area is likely over-allocated.  The results of the 
historical simulation showed a bias to under-estimate groundwater level.  An over-allocation of future 
pumping would add to this bias toward under-prediction of future groundwater levels.   
 
Other potential future groundwater sinks/sources not included in the model that may impact future 
groundwater levels within the study area are potential mitigation pumping near the Freeport-McMoRan 
Sierrita Mine and delivery and underground storage of Central Arizona Project (CAP) water to the 
Sahuarita/Green Valley area.   Freeport-McMoRan, Sierrita Operations is currently in the feasibility 
stage of developing a plan to mitigate a sulfate plume originating from the Sierrita tailing 
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impoundment.  The mitigation action will likely involve hydraulic containment that may require in 
excess of 15,000 acre-feet per year in additional groundwater withdrawal (Hydro Geo Chem, Inc., 
2008; see www.fcx.com/sierrita/home.htm).  This would lower groundwater levels southwest of the 
RCC property (west of Green Valley).  Also in the planning stages is the delivery and storage of up to 
7,000 acre-feet per year of CAP water (United State Bureau of Reclamation, 2008).  The CAP water 
would recharge the aquifer at an underground storage facility.  A proposed site for the facility is within 
the study area near the RCC property.  Recharge from this facility could substantially increase 
groundwater levels near the RCC, and possibly throughout the study area if the CAP water is used in 
lieu of groundwater.  The magnitude and exact timetable for these projects are uncertain, but they are 
scheduled during the same time as the predictive simulation period (2009 – 2031). 
 
An assumption of the predictive model, which may be incorrect, is that boundary conditions are static.  
This assumption is refuted by the continual groundwater level declines throughout the study area.  The 
correctness of the assumption is only a minor concern as the boundary heads likely have relatively 
little influence on the groundwater levels within the study area. 
 
Model Predictions 
As documented above, the confidence in the predictions of future groundwater levels in the numerical 
model is weakened by intrinsic model structural inaccuracies, calibration inaccuracies, and uncertainty 
and deficiencies in sources/sinks.  These inaccuracies and uncertainties are, to some extent, inherent 
in all numerical models.  Inaccuracy and uncertainty do not necessarily invalidate the model.  On the 
contrary, the model simulates a very complex and dynamic hydrogeological system, and, with the few 
exceptions noted previously, incorporates the level of complexity appropriate for the use of the model.  
Still, the predictive uncertainty and limitations of the model should be appropriately documented, 
managed, and quantified.  M&A (2009a, 2009b) adequately documents, manages, and quantifies 
suspected predictive uncertainty due to intrinsic inaccuracies.  Seasonal variations and “calibration” 
errors are translated to predictive uncertainties that ranges from 10 to 100 feet due to seasonal 
variations and approximately a 25-foot under-prediction bias at RC-2.  M&A (2009b) does not 
adequately document or quantify predictive uncertainties due to parameter uncertainties and due to 
uncertainties in future groundwater recharge and withdrawal.  These predictive uncertainties could be 
bounded by conducting a sensitivity analysis of model predictions to parameter and future source/sink 
variations.  Sensitivity analyses are often a component of modeling studies. 
 
The prediction uncertainties will be greatest for the prediction of future groundwater levels with and 
without RCC pumping.  Without a sensitivity analysis, bounding the uncertainty is difficult.  Therefore, 
the future groundwater levels reported in M&A (2009b) should be treated more qualitatively than 
quantitatively, demonstrating trends rather than absolute groundwater elevations.  The confidence in 
the predicted groundwater levels will further decrease away from RCC property as the grid coarsens 
and aquifer parameters and source/sinks become less defined.      
 
The predictions of groundwater declines (drawdown) due solely to RCC pumping will be affected less 
by predictive uncertainty because much of the uncertainty is subtracted out during post-processing.  
Therefore, the drawdown due to RCC pumping can be interpreted more quantitatively.  MWH 
evaluated the estimates of the drawdown levels due to RCC pumping reported in M&A (2009b, 
Figures 35, 36) using a simple analytical (Dupruit) solution to estimate steady-state drawdown.  
Although this solution cannot capture the complexity and transience of the model, it does provide a 
rough check on drawdown predictions.  According to this check, the estimates of groundwater level 
drawdown due to RCC pumping reported in M&A (2009b) are reasonable. 


    
(2) Summary and Evaluation of Conclusions 
 


The major conclusions relative to the predicted impact of RCC pumping on groundwater levels given in 
M&A (2009b) are presented in the table below along with MWH’s judgment on their reasonableness. 
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 M&A Conclusion MWH Comment 


Conclusions of Historical Simulations 
1 “…[T]he match to measured groundwater 


levels [for the 1940 steady-state 
simulation] is not excellent in the 
Rosemont area.” (p. 28) 


Figure 28 shows that some of the largest discrepancies 
between the measured and simulated groundwater 
levels in the steady-state model are in the vicinity of the 
RCC property; however, these discrepancies are of little 
concern because the steady-state model does 
reproduce the general trends of the groundwater level 
contours and because the effects of the initial conditions 
(year 1940) on the model predictions (years 2012 – 
2031) are likely minimal.  Also, as stated in M&A 
(2009b), the 1940 groundwater levels are themselves of 
unknown quality. 


2 “Accounting for seasonal variation …the 
model reasonably simulates average 
groundwater level altitude and 
groundwater level change in the vicinity of 
Rosemont properties.” (p. 29) 


Figures 9 – 11 show that groundwater levels in wells 
near RCC property are generally under-predicted.  The 
bias toward under-prediction typically increases as the 
historical simulation progresses in time.  Under-
predictions can range from between about 10 and 70 
feet in the later years.  M&A (2009b) attributes the 
under-prediction to the seasonal pumping from 
agricultural wells not captured in yearly groundwater 
level measurements.  Seasonal pumping likely is 
responsible for some of the under-prediction, yet the 
increasing trend toward under-prediction and the 
consistent under-prediction at RC-2 suggests a general 
bias toward under-prediction of groundwater levels in 
the central basin near Sahuarita and near the RCC 
property beyond that cause by seasonal variation.  


3 “Match of observed and simulated 
groundwater levels at Rosemont wells E-1 
and RC-2 is reasonably accurate.” (p. 30) 


Figure 15 shows a very reasonable match between 
simulated and the average of measured groundwater 
levels for E-1.  Simulated groundwater levels for RC-2 
has a bias toward under-prediction of about 25 feet. 
(Note that M&A (2009b) adjusts simulated future 
groundwater levels upward at RC-2 to account for this 
bias.) 


 Conclusions of Predictive Simulations (2012 through 2031) 
4 “The projected groundwater level altitudes 


are considered representative of annual 
average levels.”  (p. 32; also see Figures 
27 - 30) 


The predictions of future groundwater level altitudes are 
subject to considerable uncertainty, including the 
general bias to under-predict historical groundwater 
levels, uncertainty in model parameters, the 
assumptions of future groundwater withdrawals and 
recharge.  Most of the assumptions made in M&A 
(2009a, 2009b) tend toward over-prediction of 
groundwater level declines (see comments on Updates 
to Predictive Model under Major Review Findings). 
Therefore, the model results likely error on the side of 
low groundwater level altitudes, in general; although, 
groundwater level altitudes southwest of the RCC 
property (west of Green Valley) may be over-predicted 
because of the failure to include Sierrita mitigation 
pumping.  Because of the large uncertainty in the 
groundwater level altitudes the future groundwater level 
altitudes reported in M&A (2009b) should be treated 
more qualitatively than quantitatively, demonstrating 
trends rather than absolute groundwater elevations.  An 
analysis of the sensitivity of model predictions to 
sources of uncertainty would aid in bounding the 
possible range of groundwater level altitudes.  
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 M&A Conclusion MWH Comment 
5 “…[P]rojected groundwater drawdown 


within two miles of the Rosemont 
properties ranges from about 12 feet to 
about 88 feet at the western Rosemont 
property [in year 2012]…[and] from about 
30 feet to about 187 feet at the western 
Rosemont property [in year 2031].” (p. 32-
33; also see Figures 31,33)  
 


The regional drawdown estimates are less prone to bias 
in historical predictions than the groundwater level 
altitudes, but otherwise, are subject to the same  
uncertainties and tendencies (i.e., to over-predict 
groundwater declines) as the predicted groundwater 
level altitudes.  Again, an analysis of the sensitivity of 
model predictions to sources of uncertainty would aid in 
bounding the possible range of groundwater level 
drawdown.    


6 “…[P]rojected groundwater drawdown [as 
a result of Rosemont pumping] within two 
miles of the Rosemont properties ranges 
from about 5 feet to about 80 feet at the 
western Rosemont property [in year 
2012]…[and] from about 10 feet to about 
107 feet at the western Rosemont property 
[in year 2031].” (p. 33; also see Figures 
35,36)  


The predictions of groundwater drawdown due solely to 
RCC pumping are more certain than the other 
predictions because much of the uncertainty is 
subtracted out during post-processing.  Therefore, the 
drawdown due to RCC pumping can be interpreted more 
quantitatively.  The estimates of groundwater level 
drawdown due to RCC pumping reported in M&A 
(2009b) are reasonable for the sustained pumping rates 
and the aquifer properties. 


7 “Maximum extent of projected 
groundwater level drawdown due to 
Rosemont pumping delineated by the 1-
foot drawdown contour (Figure 36) is 
approximately 10 miles north from the 
western Rosemont property.” (p. 33)  


This estimate is for the drawdown after 20 years of RCC 
pumping.  At sustained pumping rates of 5,400 acre-feet 
per year, then 4,700 feet per year, the 1-foot drawdown 
will be extensive. Based on the aquifer parameters given 
in the report, this is a reasonable estimate.  Figure 36 
shows that the 1-foot drawdown contour also extends 
approximately 5 to 6 miles south of the western RCC 
property and across most of the east-west portion of the 
basin after 20 years of pumping.     


8 “…[I]t is expected that future shallow 
groundwater level estimates can be 
determined by adding approximately 30 
feet to model projected groundwater levels 
in the area of the west Rosemont property, 
decreasing to 0 feet added in the area of 
the east Rosemont property.” (p. 34) 


The adjustment for predicting future shallow 
groundwater levels in the vicinity of the Rosemont 
property is reasonable based on historical evidence.  
How well future groundwater levels will follow the 
historical data, and therefore, the validity of this 
approach for future estimates cannot be determined.  
Nevertheless, without better information, the adjustment 
is a reasonable approximation.   


9 “[Seasonal] variations [in groundwater 
levels] are expected to decrease as FICO 
agricultural pumping begins to convert to 
residential pumping in the next 10 years.” 
(p. 34) 


This is a reasonable expectation based on the 
assumptions of residential development used in M&A 
(2009a).  If the rate of residential development is less 
than assumed and agricultural pumping remains as 
strong influence, seasonal variations will continue.  


10 “Impacts [due to Rosemont pumping] will 
be focused in the immediate area around 
the proposed Rosemont pumping 
locations.  Substantially larger and longer- 
term pumping as the result of planned 
residential development in the area will 
become the dominant groundwater level 
influence in the larger area.” (p. 35) 


As shown in Figure 36 and discussed in Section 7.6.3, 
additional drawdown resulting from RCC pumping will 
range from approximately 10 to 107 feet within 2 miles 
of the western RCC pumping.  Assuming that “the larger 
area” is the area outside of this 2-mile radius, then 
pumping for residential water supply will likely be the 
dominant influence, even with the uncertainty in the 
future pumping estimates.  The relative dominance of 
residential pumping may not be as great as shown in 
Figures 33 – 34, however, because future residential 
pumping rates are likely over-allocated (see comments 
on Updates to Predictive Model under Major Review 
Findings).  
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(3) Summary of Concerns 
 


The concerns with the numerical groundwater model and simulations described in M&A (2009a, 2009b) 
are presented in the table below along with MWH’s comments on their potential impacts. 


 
 Concern Comment 


1 Aquifer parameters not calibrated to 
historical model.  


The potential impact of this concern is unknown because 
an analysis of the sensitivity of model prediction to 
aquifer parameter values is not performed.  


2 Santa Cruz fault is not explicitly included 
in model.  


The Santa Cruz fault could have an important impact on 
the predicted influence of RCC pumping because the 
fault runs between the RCC property and many of the 
municipal, mining, and agricultural water suppliers.  M&A 
(2009a, 2009b) may have a good reason for not 
including the fault, but the rationale is not discussed. 


3 Assumption that future pumping will 
achieve its full build-out demand as 
described in assured water supply 
documents will likely over-predict 
pumping and groundwater level declines. 


This assumption likely results in under-prediction of 
groundwater levels, particularly to the west and north of 
RCC property.  An analysis of the sensitivity of model 
predictions to this assumption would aid in bounding the 
uncertainty in model predictions. 


4 Potential future mitigation pumping by the 
Sierrita Mine not included. 


Sierrita Mine mitigation pumping could further decrease 
groundwater levels southwest of the RCC property.  
North of the RCC property, the impacts will likely be 
minor.   


5 Potential future aquifer recharge from 
proposed CAP delivery is not included.  


Recharge by CAP water could significantly increase 
future groundwater levels in the vicinity of RCC property. 


6 Specified boundary heads are assumed 
to be static. 


Groundwater levels near the model boundaries will likely 
decrease in the future; however, the potential impact of 
this concern is minor because boundary heads likely 
have relatively little influence on the groundwater levels 
within the study area. 


7 No sensitivity analysis performed The level of confidence in the model predictions cannot 
be fully evaluated without an analysis of the sensitivity of 
the model predictions to the assumptions future pumping 
and specified aquifer parameters.  


 
(4) Limitations 
 


The review of the model development and simulations conducted for the RCC proposed mine supply 
pumping is based on information provided in M&A (2009a, 2009b).  The review is limited to the data, 
assumptions, methods, results, and conclusions presented in the text, tables, and figures of these two 
reports.  Verification of the accuracy of the data from sources cited in these reports, or the correctness 
of its representation in M&A (2009a, 2009b), was beyond the scope of the review.  In addition, 
modeling files were not consulted as a part of the review.  Therefore, this review does not cover model 
construction or solution errors beyond what is provided in the M&A (2009a, 2009b).  Also beyond the 
scope of the review is the data, assumptions, methods, and results of the ADWR model and its 
documentation (Mason and Bota, 2006). 
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TOBY LEESON, P.G. 
SUPERVISING HYDROGEOLOGIST 
 
EDUCATION: 
M.S., Geology, San Diego State University, 1989 
B.A., Geology, University of Colorado at Boulder, 1986 
 
REGISTRATIONS: 
Professional Geologist: California #RG-5605; Wyoming #PG-2612; Arizona #RG-32566. 
 
PROFESSIONAL ORGANIZATIONS: 
National Groundwater Association 
International Association of Hydrogeologists 
 
SUMMARY: 
Mr. Leeson holds a Master of Science degree in geology and has been working as a professional 
geologist and hydrogeologist since 1990.  He is a professional geologist in the states of Arizona, 
California and Wyoming.  Mr. Leeson has extensive environmental consulting experience serving 
industrial, federal and mining clients in the western United States and South America.  He 
specializes in environmental sciences, geology, hydrogeology, and groundwater quality.  Mr. 
Leeson has extensive experience in characterizing and modeling geologic and hydrogeologic 
settings, groundwater resources, environmental impacts, water quality, and contaminated soil and 
groundwater.  Mr. Leeson also has experience in spatial and numerical modeling, including the 
use of two-dimensional seepage and three-dimensional groundwater flow models.  He has 
executed and managed many field investigations involving subsurface drilling and sampling, 
monitoring well installation, geologic and hydrogeologic mapping, aquifer parameter testing, soil 
and soil gas sampling, and groundwater monitoring.  He has extensive experience in multi-
disciplinary project management and negotiation with regulatory agencies, and is routinely 
involved with business development activities, including preparation of proposals, statements of 
qualifications, cost estimation and client relations. 
 
PROFESSIONAL EXPERIENCE: 
 
Mining-Related Projects 
 
Supervising Hydrogeologist, Coronado National Forest, Santa Cruz Valley, Arizona 
Environmental Impact Statement 
Third-party review of baseline data collection, hydrogeologic modeling, water resource 
assessment, and environmental impact assessment of Augusta Resources proposed Rosemont 
copper mine.  Issues of importance include cumulative impacts of groundwater withdrawal in the 
Santa Cruz Valley, use of Colorado River water, and local community needs (e.g., agriculture, 
retirement communities, and residential water). 
 
Project Manager, MINNTAC, Mountain Iron, Minnesota 
Environmental Impact Statement 
Mr. Leeson was responsible for managing the preparation of an EIS, coordination of technical 
resources, and quality review of the technical documents for the Minnesota Pollution Control 
agency in response to a proposal submitted by US Steel’s Minntac Mine (iron ore) to discharge 
water from its tailings basin to the surrounding watersheds.  In accordance with State of 
Minnesota regulations, and as part of the permitting process for the proposed action, the project 
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team assembled a complete assessment of baseline conditions and potential impacts to relevant 
environmental resources in the vicinity of the proposed project.  Significant resource areas 
analyzed included surface water hydrology and quality, aquatic life, vegetation, wildlife, wild rice, 
wetlands, socioeconomics, geotechnical, mining, and mercury. 
 
United Nuclear Corporation, Northeast Church Rock Mine, New Mexico 
CERCLA Removal Action, EPA Region 9 
MWH has been responsible for managing and executing a Removal Site Evaluation and Removal 
Action for General Electric (GE) for the Northeast Church Rock (NECR) uranium mine near 
Gallup, New Mexico since 2003.  The mine is an inactive, underground uranium mine and is being 
closed under CERCLA and the National Contingency Plan.  The bulk of the mining lease is 
located on Navajo surface trust lands.  In 2005 EPA Region 9 became the lead regulatory agency 
of the site in coordination with the Navajo Nation EPA, the State of New Mexico, and the Bureau 
of Indian Affairs.  The EPA issued a draft EE/CA, evaluating removal action alternatives, 
including the construction and use of a waste disposal cell at the Church Rock Mill Site, about one 
mile from the mine site.  The Mill Site is licensed by the Nuclear Regulatory Commission (NRC) 
and as such the EE/CA alternative would require an amendment to the existing Mill Site NRC 
license.   NRC regulations require that an EA or EIS be prepared as per NEPA and NRC guidance.  
MWH is currently preparing an Environmental Report, which is part of the license amendment 
application and will be used by NRC to prepare the EA or EIS. 
 
Project Hydrogeologist, Cyprus Sierrita Corp., Twin Buttes, Green Valley, Arizona 
Completed a variety of environmental tasks at an inactive, open pit copper mine in support of 
closure of multiple facilities, and to bring the property operator into compliance with the Arizona 
Aquifer Protection Program. Prepared multiple plans for Clean Closure of formerly discharging 
mine facilities.  Prepared a work plan that included a description of the approach, techniques 
planned, analytical programs and the goal for each facility.  Designed and implemented a waste 
rock characterization program.  Analyzed and discussed the results of acid-base accounting tests, 
humidity cell (simulated weathering) tests and synthetic precipitation leaching procedure tests for 
metals. 
 
Project Hydrogeologist, Cyprus Sierrita Corporation, Sierrita Mine, Green Valley, Arizona 
Assisted Cyprus with ongoing Aquifer Protection Program application efforts for a large open pit 
copper-molybdenum mine, heap leach and conventional mill.  Efforts focused on assessing the 
completeness of their current Aquifer Protection Program application and supporting documents 
based on Aquifer Protection Program requirements. 
 
Senior Hydrogeologist, BHP Copper, Pinto Valley Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted a pit lake study for the open-pit at the mine to 
determine the ultimate pit lake level(s) after full-closure of the mine, and the pit lake level at 
which a hydraulic sink within the open pit would no longer exist.  The pit lake study included the 
development of analytical models for assessing the pit water balances and ground water inflow 
rates utilizing analytical models.  The results of the pit lake study are being used to support the 
development of closure plans for the mine. 
 
Senior Hydrogeologist, BHP Copper, Copper Cities Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted two pit lake studies for the open-pits at the mine.  The 
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objectives of the pit lake studies were to determine the ultimate pit lake levels after full-closure of 
the mines, and the pit lake levels at which hydraulic sinks within the open pits would no longer 
exist.  The pit lake studies included the development of analytical models for assessing the pit 
water balances and ground water inflow rates utilizing analytical models.  The results of the pit 
lake studies are being used to support the development of closure plans for the two mine sites. 
 
Project Hydrogeologist, Equatorial Mineral Park Corp., Mineral Park Mine, Kingman, AZ 
Completed a variety of hydrogeologic evaluations for Equitorial’s Mineral Park open pit, heap 
leach copper mine.  Responsibilities included characterization of groundwater conditions, 
calculation of potential leakage rates of pregnant leachate solutions (PLS) from lined and unlined 
collection sumps, feasibility analysis of collecting PLS from the toe of a large leached waste rock 
dump, and calculation of capture zones for extraction wells at the toe of the dump.  Mr. Leeson 
also evaluated Clean Closure options for an unlined PLS collection pond. 
 
Project Manager, United Nuclear Corporation, St. Anthony and Section 27 Mines, NM 
Managed the materials characterization, closeout, reclamation and financial assurance of two 
inactive uranium mines in the Grants, New Mexico area.  The mines are under the jurisdiction of 
the New Mexico Mining and Minerals Division and are being closed under the New Mexico 
Mining Act.  Particular challenges of the sites include a large open pit with a well developed pit 
lake that could impact a major drinking water aquifer, and large  overburden piles   The mines are 
in a region that has a complex history of other mining impacts and current pressures to further 
develop the resources.  
 
Senior Hydrogeologist, Phelps Dodge, Little Rock Mine, Silver City, New Mexico 
Developed a conceptual closure plan for the inactive Little Rock Mine.  The inactive mine area 
has copper leachate and potential acid rock drainage issues.  The site includes copper leach piles, 
waste rock stockpiles, a mine pit, mine adits, and other disturbance areas.  Challenges include a 
remote area with limited vehicular access. 
 
Senior Hydrogeologist, Client Confidential, Mt. Todd Mine, Northern Territory, Australia 
Developed a conceptual closure plan and cost estimate for a mining company considering 
reopening the Mt. Todd mine.  The currently inactive mine area has considerable acid rock 
drainage issues and is currently being managed by the Northern Territory government.  Site 
includes a tailings facility, heap leach stockpile, waste rock stockpile and a mine pit.  Challenges 
include a tropical climate with heavy seasonal rains.  Project was completed in conjunction with 
MWH’s Perth office and also included development of water management options and 
environmental conditions assessment for the current conditions. 
 
Senior Hydrogeologist, El Paso Corp., Comstock Mill, Silver City, Nevada 
Developed a conceptual closure plan for the abandoned Comstock Mill near Silver City, Nevada.  
Gold mining activities have been conducted in the area since the early 1930s.  The Comstock Mill 
and appurtenant facilities were built in 1978.  The site includes a tailings facility and a mill, and is 
located in a remote area with limited access.   
 
Senior Hydrogeologist, Johnston Mill, USACE RAMS Program, Caliente, Nevada 
Developed a conceptual closure plan for the abandoned Johnston Mill near Caliente, Nevada.  The 
site includes an open pit, heap leach pad, solution ponds, open wells and boreholes, and plant 
buildings and structures. 
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Geologist, W.R. Grace, Hayden Gulch Coal Mine, Hayden, Colorado 
Reclamation management for a bond release.  Evaluation of hydrogeology, geologic stability and 
cause of a landslide at the former surface coal mine high-wall.  Management of landslide 
mitigation activities.  Surface water sampling and measurement of flow for evaluation of potential 
environmental impacts. 
 
Senior Hydrogeologist, Oxbow Mining, LLC, Elk Creek Mine, Somerset, Colorado 
Managed and developed a Spill Prevention, Control, and Countermeasure (SPCC) Plan for an 
underground coal mine as per the Title 40, Code of Federal Regulations, Part 112.  The SPCC 
Plan described measures to prevent oil discharges from occurring, and to prepare the mine 
personnel to respond in a safe, effective, and timely manner to mitigate the impacts of a spill.   
 
Geologist, W.R. Grace, Hayden and Lay, Colorado 
Evaluation of need for reclamation at multiple former exploration drill sites for an exploration 
bond release. 
 
Senior Hydrogeologist, Rosia Montana Gold Corporation S.A., Romania 
Hydrogeologic and geologic support of environmental impact statement and engineering design of 
tailings facility, surface water ponds and damns, plant site, for a proposed gold mine in Romania.    
Developed analytical mass balance models for basin wide analysis of contaminants in surface 
water during critical times of life of mine and closure.  Evaluated affects of floods on water 
quality.  Developed conceptual hydrogeologic model and baseline surface water and groundwater 
conditions.  Developed a 2D groundwater contaminant transport model for predicting the fate of 
cyanide in the proposed tailings basin using SEEP/W and CTRANS/W.  Predicted groundwater 
inflow volumes and evaluated engineering options for the management of groundwater inflow at 
the proposed plant, which is proposed to be located where overburden and bedrock will have been 
removed, exposing groundwater. 
 
Hydrogeologist, Newmont Gold, Resurrection Mine, Leadville, Colorado 
Surface water quality sampling and measurement of flow and assessment for a Remedial 
Investigation/Feasibility Study in Colorado’s historical mining district. 
 
Geologist, Rhone-Poulenc, Rasmussen Ridge Mine, Soda Springs, Idaho 
Evaluation of structural and engineering geologic features in order to assess high-wall stability.  
Performed bedrock drilling and description of lithologic and structural features. 
 
Hydrogeologist, Peabody Coal, Seneca Coal Mine, Hayden, Colorado 
Surface water testing including water quality and flow rate for NPDES permit at multiple 
locations within coal mine properties. 
 
Project Hydrogeologist, Southern Peru Ltd., Cuajone Mine, Moquegua, Peru 
Hydrogeologic and geologic assessment for an environmental impact assessment associated with a 
proposed copper mine expansion.  Executed drilling and well installation programs that included 
the use of and interpretation of downhole pressure tests (packer tests).  Conducted a seep and 
spring survey. 
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Environmental/Earth Science Projects 
 
Supervising Hydrogeologist, AREVA, Inc., Idaho Falls, Idaho 
Development of groundwater resources assessment in support the licensing of AREVA’s proposed 
uranium enrichment facility in the Snake River Plain of southeastern Idaho  After completion of a 
siting study, MWH was tasked to of support preparation of the Environmental Report (ER), which 
is the environmental impact analysis document that is submitted by an applicant to the U.S. 
Nuclear Regulatory Commission (NRC) as part of the license application.  The NRC uses the ER 
as an initial basis to prepare an Environmental Impact Statement under the National 
Environmental Policy Act.  Mr. Leeson was responsible for hydrogeologic site characterization in 
the fractured basalts, using extensive published research of immediate area, pumping tests, 
geophysical logging, core logging and installation/sampling of 750 foot deep monitoring wells.  
He also assisted in the data analysis and preparation of the technical reports for geology and 
groundwater resources. 
 
Project Hydrogeologist, Department of Defense, Dixie Valley, Nevada 
Environmental impact assessment of a proposed geothermal power plant expansion project. 
Evaluated potential hydrogeologic and geochemical impacts of re-injection of cooler geothermal 
waters back into the reservoir.  Evaluated impacts over an entire groundwater basin to depths of 
several thousand feet. 
 
Field Geologist, USGS, Regional Geology, Missoula, Montana 
Geologic reconnaissance and detailed field mapping of Proterozoic Belt Supergroup rocks, and 
associated geologic structures, and alluvial deposits using aerial photos in stereo pair, topographic 
maps and other traditional field methods. 
 
Senior Hydrogeologist, USACE, Moses Lake Wellfield Superfund Site, Washington 
Designed, managed and performed Remedial Investigations (CERCLA) of a DNAPL 
contaminated site consisting of alluvial and bedrock aquifers within an agricultural and urban area 
largely dependent on groundwater resources.  Major responsibilities included design and 
coordination of field programs under USACE and EPA guidance, hydrogeologic analysis in an 
alluvial and fractured bedrock system, database management, GIS design and implementation, 3D 
numeric modeling of the hydrogeology and contaminant transport and spatial analysis of site 
characteristics.  Modeling included the use of TINs, block models, MODFLOW and MT3DMS 
using Groundwater Modeling System software.  Field methods included drilling, well installation, 
aquifer testing, low-flow groundwater sampling, in-field titration, active soil gas sampling, in-situ 
XRF analysis, geophysical surveying and field mapping.  Responsibilities also included cost 
estimation, project scoping and technical report preparation. 
 
Project Hydrogeologist, Chevron USA, Richmond, California 
Managed and executed multiple subsurface investigations for a large oil refinery.  Developed 
hydrogeologic and geochemical conceptual models.  Field methods included soil and bedrock 
drilling, well installation, cone penetrometer tests, pressure and pump tests, groundwater 
sampling, free-product measurements and sampling, structural geologic mapping. Responsible for 
budget and schedule control, project QA/QC, and technical report preparation. 
 
Project Hydrogeologist, Compressor Stations, El Paso Corporation, Roosevelt, Utah 
Project management, site characterization and development of corrective action plans for two 
natural gas compressor stations in the Uintah Basin of eastern Utah.  Site soil and groundwater 
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were contaminated with petroleum hydrocarbons (dissolved-phase and free-product) as associated 
with natural gas condensate and crude oil. Remedial technologies being employed include: 
groundwater and free-product extraction, monitored natural attenuation, and enhanced attenuation 
using oxygen release compounds. 
 
Hydrogeologist, Fairchild Air Force Base, Washington 
Monitoring well installation, data analysis and report preparation for a Long-Term Monitoring 
Program associated with a DNAPL- and LNAPL-contaminated site.  Over the past decade, there 
have been several Site Investigations and Remedial Investigations/Feasibility Studies.  The site 
consists of alluvial and bedrock aquifers within a military and urban area largely dependent on 
groundwater resources.  Responsibilities included interpretation of results of analysis of volatile 
organic compounds in monitoring and domestic wells and the interpretation of geochemical 
parameters to assess the applicability of Monitored Natural Attenuation as a remedial approach for 
addressing trichloroethylene contamination in groundwater.  Responsibilities also included the 
development of a site-wide, web-based database and geographic information system.  
 
Project Geologist, Hewlett Packard, Palo Alto, California 
Performed a Remedial Investigation/Feasibility Study of a DNAPL contaminated site consisting of 
several aquifers.  Managed and executed multiple subsurface investigations of the vadose and 
saturated zones to characterize the site and evaluate remedial options.  Developed hydrogeologic 
and geochemical models.  Field methods included drilling, well installation, cone penetrometer 
tests, pump tests, and groundwater sampling.  Responsibilities also included budget and schedule 
control and technical report preparation. 
 
Project Hydrogeologist, Pacific Gas & Electric Company, Antioch, California 
Remedial investigation and remedial engineering for a gas and electric company’s former service 
center contaminated with petroleum hydrocarbons, including gasoline and crude oil.  Developed 
remedial action and site closure alternatives and data collection program for a risk-assessment.  
Negotiated with regulatory agency.  Managed and executed multiple subsurface investigations 
using a variety of drilling methods, borehole geophysics, detailed soil and groundwater sampling, 
installation of monitoring wells, vapor monitoring, and aquifer pumping tests.  Modeled geology, 
hydrogeology and aqueous geochemistry.  Implemented and coordinated the design, construction, 
and operation of a groundwater remediation system. Developed and managed a large chemical and 
hydrologic database and vector GIS. Conducted data collection, processing and QA/QC.  
Responsibilities also included project and analytical QA/QC. 
 
Staff Geologist, Triangle, Martinez, California 
Performed an investigation of the distribution of nickel, zinc, and chromium compounds in near 
surface soils at a metal plating facility. The investigation included the design and implementation 
of a statistical grid sampling program in order to evaluate the distribution of contaminants in soils 
without creating a bias in the sample coverage. 
 
Staff Geologist, Multiple Clients, San Francisco Bay Area, California 
Executed numerous subsurface field investigations and groundwater sampling programs using a 
variety field methods. Conducted geologic and hydrogeologic field mapping.  Drilling methods 
included augers, water, mud and air rotary, cable tool, direct push, limited access drilling rigs and 
hand augers.  Conducted and analyzed aquifer parameter tests including step-drawdown and 
constant discharge pumping tests, pressure (packer) tests, and rising and falling head slug tests.  
Conducted groundwater sampling programs under the guidelines of state and federal EPA.  
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Utilized geophysical methods, including spontaneous potential, gamma ray, resistivity, acoustic 
televiewer, fluid logging,  ground penetrating radar, and magnetometer surveys. Followed 
stringent field sampling and vapor and groundwater monitoring protocols. 
 
Environmental Scientist, Multiple Clients in San Francisco Bay Area, California 
Conducted and managed multiple Phase I Environmental Site Assessments (ESAs) for sites in 
Northern California following the requirements of the American Standards for Testing and 
Materials (ASTM).  Tasks included site reconnaissance, personnel interviews, review of aerial 
photographs and historical fire insurance maps, regulatory list searches, agency file reviews, 
development of physiographic, geologic and hydrogeologic models, and report preparation.  Also 
included limited asbestos and lead-based paint surveys. 
 
Geographic Information Systems/Database Management 
 
Uranium Mine Closures, New Mexico 
Developed and managed GIS databases in support of environmental investigations, removal action 
alternatives, and reclamation plans.  Used the GIS to manage, visualize and analyze site data, 
estimate volumes, develop reclamation costs, and technical reporting.  Spatial analysis methods 
included natural neighbor, inverse distance weighting and krigging. 
 
GIS Analyst, Tar Creek Subsidence Study, Picher Oklahoma 
The Picher Mining Field in Oklahoma was one of the largest lead and zinc mining fields in the 
world.  MWH, in collaboration with the Tulsa District of the Army Corps of Engineers, has used 
Geographic Information Systems to develop a risk hazard analysis.  High-resolution spatial data 
were integrated to estimate the maximum potential surface expression of subsidence and the 
subsidence risk probability.  Mr. Leeson was responsible for developing the GIS database and 
developing the routines for processing and integrating the data (high-resolution aerial 
photographs, digital elevation models, geologic data, and digitized mine void geometries).  The 
results of the analyses were then used to generate maps of the maximum potential surface 
expression of subsidence and the subsidence risk probability.  These results allow the communities 
to prevent any further damage to property or risk to human lives as well as better plan for future 
development. 
 
Database Manager, USACE, Moses Lake Wellfield Superfund Site, Moses Lake, WA 
Mr. Leeson developed a data management process and GIS database in support of Remedial 
Investigations of a DNAPL contaminated site.  He utilized cutting-edge hardware/software 
systems for data collection, data management and modeling, including the USACE’s Groundwater 
Modeling System (GMS), USACE’s Environmental Data Management System (EDMS) and 
Access (relational databases), Trimble GPS tools, ArcView GIS 3.2, Spatial and 3D Analysts and 
a variety of other spatial data software. 
 
GIS Database Development, Idaho Mining Association, SE Idaho Phosphate Resource Area 
Designed, built and managed a desktop and web-based geographic information system and 
analytical database for water quality modeling and spatial analysis for a regional investigation of 
selenium contamination of water, soils, vegetation and biological organisms. 
 
Database Manager, ARCO, Superfund Site, Leviathan Mine, California 
Designed and managed a GIS-compatible relational database for accessing and managing surface 
water analytical and flow data, as wells as geotechnical and environmental data. The database was 
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designed to be used in conducting a Remedial Investigation, Feasibility Study and Risk 
Assessment of an inactive sulfur mine located on the eastern slope of the Sierra Nevada. 
 
Marin Municipal Water District, Marin County, California 
Mapped roads and trails using Trimble GPS equipment for the development of a large Arc/Info 
GIS system.  Incorporated Trimble SatView data for GPS mission planning and optimization of 
satellite coverage.  Preprocessed GPS data for import into Arc/Info. 
 
CONTINUING EDUCATION: 
 


• MWH Manage the Project PM Certification (as per Project Management Institute) 
• Knowledge management education 
• Geographic Information Systems, 3D Analysis 
• Hazardous Chemicals in Soil 
• Environmental Law 
• OSHA and MSHA Surface Miner Certified 
• Emergency first aid and CPR 


 
SPECIALIZED SOFTWARE EXPERTISE: 


• AqteSolv (pumping test analysis) 
• ArcGIS/ArcView (GIS) 
• Global Mapper (spatial data management) 
• EnviroInsite (3D data visualization, spatial and statistical analysis) 
• Microsoft Access & (relational databases) 
• Modflow (3D numerical groundwater flow modeling) 
• MT3D and Modpath (3D groundwater and chemical transport modeling) 
• Geoslope - SEEP/W & C/TRANS (2D flow and chemical transport modeling) 
• Surfer (spatial and statistical analysis) 







 


 


NATHAN W. HAWS 
SENIOR ENGINEER 
 


EDUCATION: 


PhD, Environment Engineering, Purdue University, Indiana, USA, 2003 
BS/BSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
MS/MSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
 


REGISTRATIONS: 


Professional Engineer - Civil, Arizona, 48186, 2008 
Professional Engineer - Civil, Nevada, 20251, 2009 
 


EXPERIENCE: 


Hydrologist, South Yuma County Landfill, Air Quality Screening Evaluation, Yuma, Arizona 
Air dispersion screening evaluation using Screen 3 and EPA AP-42 method 
 
Hydrogeologist, Freeport McMoRan, Tailing site characterization, Christmas Mine, Arizona 
Collection and characterization of tailing material samples 
 
Project Engineer, Russell Gulch Landfill, Landfill expansion engineering, Globe, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Engineer, South Yuma County Landfill, Landfill expansion engineering, Yuma, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Scientist, City of Phoenix, Jet-fuel contamination characterization, Phoenix, Arizona 
Interpretation of analysis of aged jet fuel contamination to characterize its soil-air-water partitioning 
properties 
 
Hydrologist, Freeport McMoRan, AZPDES surface water permitting, Arizona 
Consultant for permit renewals for Christmas, Bagdad, and Bisbee mines 
 
Inspector, Pima County Solid Waste, Environmental audit of solid waste facilities, Pima County, 
Arizona 
Environmental compliance audit of municipal landfills and refuse transfer stations 
 
Project Engineer, Hexcel Corporation, Remedial design consulting, Kent, Washington 
Evaluation of permeable reactive barrier design and economic evaluation of options for remediation of 
chlorinated solvents 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Sierrita Mine 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives. 
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Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow sulfate transport model construction, calibration, and predictive simulations of 
mitigation alternatives. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Variably Saturated Water and Air Phases, Sierrita Mine 
Prediction of tailing impoundment drain-down. 
 
Project Hydrologist and Environmental Engineer, Russell Gulch Landfill, Flow and Transport in 
Variably Saturated Water and Air Phases, Various Sites 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, South Yuma County Landfill, Flow and 
Transport in Variably Saturated Water and Air Phases, South Yuma County 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, Hexcel Facility, Flow and Transport in variably 
Saturated Water and Air Phases, Livermore, California 
Evaluation of recontamination potential via PCE volatilization from groundwater. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Surface Water Runoff, 
Storage, and Routing, Christmas Mine 
Long-term water budget of hydrologic loading to tailing impoundments. 
 


PROFESSIONAL DEVELOPMENT: 


Model Independent Parameter Estimation (PEST) Workshop 
 


ORGANIZATIONS/MEMBERSHIPS: 


Arizona Hydrological Society 
American Geophysical Union 
 


PUBLICATIONS AND PRESENTATIONS: 


Das, B.S., N.W. Haws, P.S.C. Rao, 2005, Defining Geometric Similarity in Soils, Vadose Zone Journal 
4:264 270. 


Haws, N.W., B. Liu, E.J. Kladivko, P.S.C. Rao, C.W. Boast, D.P. Franzmeier, 2004, Spatial Variability and 
Measurement Scale of Infiltration Rate on an Agricultural Landscape, Soil Science Society of 
America Journal, 68: 1818 1826. 


Haws, N.W., B.S. Das, P.S.C. Rao, 2004, Dual Domain Solute Transfer and Transport Processes: 
Evaluation in Batch and Column Experiments, Journal of Contaminant Hydrology, 75 (3 4) 
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Haws, N.W., E.J. Bouwer, W.P. Ball, 2006, The Influence of System Conditions and Modeling Formulation 
when Simulating Cometabolic Biodegradation in Sorbent-Water Systems, Advances in Water 
Resources 29(4): 571-589 


Haws, N.W., J. Simunek, P.S.C. Rao, I.C. Poyer, 2005, Single Porosity and Dual Porosity Modeling of 
Flow and Transport in Subsurface Drained Fields Using Effective Field Scale Parameters, Journal 
of Hydrology 313 (3 4) 257 273 


Haws, N.W., P.S.C. Rao, 2004, The Effect of Vertically Decreasing Macropore Fractions on Simulations of 
Non Equilibrium Solute Transport, Vadose Zone Journal, 31: 1300 1308 


Haws, N.W., W.P. Ball, E.J. Bouwer, 2006, Modeling and Interpreting Bioavailability of Organic 
Contaminant Mixtures in Subsurface Environments, Journal of Contaminant Hydrology 82(3-4): 
255-292 


Haws, N. W., W. P. Ball, E. J. Bouwer, 2007, Effects of Initial Solute Distribution on Contaminant 
Availability, Desorption Modeling, and Subsurface Remediation, J. Environ. Qual. 2007 36: 
1392-1402. 


Haws N. W., M. R. Paraskewich Jr., M. Hilpert, W. P. Ball, 2007, Effect of fluid velocity on 
model-estimated rates of radial solute diffusion in a cylindrical macropore column, Water Resour. 
Res., 43, W10409, doi:10.1029/2006WR005751.  


Perkins, D.B., N.W. Haws, J.W. Jawitz, B.S. Das, P.S.C. Rao, 2007, Soil Hydraulic Properties as 
Ecological Indicators in Forested Watersheds Partially Impacted by Mechanized Military 
Training, Ecological Indicators, 7: 589-597 


Schmidt, J.S., N.W. Haws, R.S. Govindaraju, P.S.C. Rao, 2006, A Semi-Analytical Model for Transient 
Flow to a Subsurface Tile Drain, Journal of Hydrology 317(1-2): 49-62 


 


EMPLOYMENT HISTORY: 


Senior Engineer, MWH Americas, Inc., 2009-Present 
Project Engineer and Hydrologist, Hydro Geo Chem, Inc. (Tucson and Phoenix, Arizona), 2005-2009 
Post-Doctoral Research Fellow, Johns Hopkins University. Dept. of Geography and Environmental 
Engineering (Baltimore, Maryland), 2004-2005 
 











 
May I submit the attached directly to Rosemont and copy the Coronado?

 
Tom

 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, December 06, 2009 8:59 AM
To: Tom Furgason
Cc: Melissa Reichard
Subject: FW: "Final" Rosemont Model Review Memo

 
Tom,

 
Attached is the final version of the MWH technical review memorandum for the mine water supply
pumping report. I instructed MWH to retain the “Draft Deliberative, Not for Public Distribution” as
this is still an internal working document.  Based on their review MWH has a short list of concerns
that will need to be addressed by Rosemont. 

 
Please forward this to the CNF for submittal to Rosemont.  .  As with the whole project this is time
critical so please stress to the CNF that it must be transmitted to Rosemont post haste.

 
Cheers,

 
Dale

 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

mailto:daleortmanpe@live.com


 
PO Box 1233
Oracle, AZ  85623

 

 

 
From: Richmond Leeson Jr. [mailto:Toby.Leeson@us.mwhglobal.com] 
Sent: Friday, December 04, 2009 12:36 PM
To: Dale Ortman 
Cc: Stephen Taylor; Nathan W. Haws
Subject: "Final" Rosemont Model Review Memo

 
Dale,

 
Here is our final version of the model review memo, as requested.  It is still stamped “Draft,
Deliberative, Not for Public Distribution” in the footer.

 
Note that I have only sent it to you, not SWCA or the USFS; let me know if you want me to
send it on to the whole cc list from your request e-mail?

 
Regards, Toby

 

 

 

 
Rocky Mountain Region

Toby Leeson, P.G., Supervising Hydrogeologist

 
1475 Pine Grove Road, Suite 109             Telephone:   970 879 6260
PO Box 774018                                           Facsimile:     970 879 9048
Steamboat Springs, Colorado 80477       Mobile:          970 846 4068
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TECHNICAL MEMORANDUM


4820 South Mill Avenue TEL 480 755 8201 
Suite 104 FAX  480 755 8203 
Tempe, Arizona 85282 www.mwhglobal.com 


TO: Tom Furgason DATE: December 4, 2009  
 SWCA Environmental Consultants 
   REFERENCE:  1005979 
CC: Dale Ortman, Consultant 
 Stephen Taylor, MWH 
 
FROM: Nathan W. Haws, Toby Leeson, MWH       
 
SUBJECT: Review Comments of Rosemont Numerical Groundwater Model Update and Simulations; 


Rosemont EIS Support 
 


 
This memorandum presents the findings of MWH’s review of the development and simulation results of 
the numerical groundwater flow model for Rosemont Copper Company’s (RCC) proposed mine supply 
pumping.  The review focuses on the data, assumptions, methods, and results used to predict 
groundwater responses to RCC pumping as presented in two documents: (1) Technical Memorandum, 
Second Update to ADWR Model in Sahuarita/Green Valley Area (Errol L. Montgomery & Associates, Inc. 
[M&A], 2009a) and (2) Report, Groundwater Flow Modeling Conducted for Simulation of Rosemont 
Copper’s Proposed Mine Supply Pumping, Sahuarita Arizona (M&A, 2009b).  This review was conducted 
by MWH, under contract to SWCA Environmental Consultants.  The format of this technical memorandum 
is as follows: (1) discussion of major findings of the review, (2) summary and evaluation of conclusions in 
M&A (2009b), (3) summary of reviewer concerns and their potential impacts, (4) statement of limitations, 
and (5) references.  The requested figure of sections through the maximum predicted drawdown cone and 
the statement of qualifications are provided as attachments.   


 
(1) Major Review Findings 
 


M&A (2009a, 2009b) reports the development and simulation of a numerical groundwater flow model 
for the purpose of predicting the impact of RCC pumping on area groundwater levels.  With a few 
exceptions, the data, assumptions, and methods used to develop the numerical model are reasonable 
and in conformance with standard accepted industry practices.  The methodology for model 
predictions also follows good practice, with the exception that future pumping may be over-allocated 
(which would result in under-prediction of  groundwater elevations) and some future source/sink terms 
may not be included (which would result in over-prediction in some locations and under-prediction in 
others).  The methods to post-process and interpret the results are also valid; however, prediction 
uncertainty has not been appropriately addressed.  The evaluation of the updates to the historical and 
predictive models and the model predictions is further discussed below.  


 
Updates to Historical Model 
M&A (2009a, 2009b) developed the numerical groundwater flow model from an existing groundwater 
flow model recently constructed by the Arizona Department of Water Resources (ADWR) (Mason and 
Bota, 2006).  The ADWR model is a regional-scale model, covering the Tucson Active Management 
Area (TAMA) and portions of the upper Santa Cruz Active Management Area (SCAMA).  The ADWR 
model incorporates data from hydrogeological investigations, historical pumping records, and other 
information from government and private entities that define the geology and groundwater occurrence 
in the TAMA/SCAMA area.  This model provides an efficient and credible method for placing the 
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Rosemont numerical model in the proper historical and regional setting.  Because the ADWR model 
has a large regional scale, it, of necessity, coarsens some local features and processes that may be 
important for prediction of groundwater flow on a more local scale.  M&A (2009a, 2009b) refines and 
updates the model in the vicinity of Green Valley/Sahuarita to more accurately simulate the 
hydrogeology and groundwater sources and sinks in the study area (see Figures 1 and 2 of M&A, 
2009b).   
 
The updates to the layering, aquifer parameters, and historical source/sink terms of the ADWR model 
and the grid refinement are all necessary and appropriate.  These updates are founded on reputable 
sources and/or good professional judgment and are reasonable for the hydrogeological context.  The 
major concern with the model updates is that no standard iterative recalibration of the aquifer 
parameters is performed.  M&A (2009b) demonstrates that the model updates improve the model fit to 
measured data compared to the original ADWR model, but it includes no discussion of an effort to find 
optimal parameter values.  For example, the hydraulic conductivity is adjusted in the cells surrounding 
the RCC property based on published aquifer test data, but a standard iterative calibration to optimize 
the value of the hydraulic conductivity, or to determine the spatial extent to which the hydraulic 
conductivity should be modified, is not conducted.  Likewise, no formal calibration is conducted for 
values of the storage coefficient (which was left unchanged from the ADWR model) or the specific 
yield.  (Note that long-term predictions may become less sensitive to storage coefficient and specific 
yield, thus justifying leaving them unchanged; however, a sensitivity analysis of model predictions is 
not conducted, and thus the impact of these parameters is unknown.)  It is possible that much of the 
error between measured and simulated groundwater levels, which can be several tens of feet and 
shows spatial bias in some areas, is partly a reflection of the model parameters being out of 
calibration.  Although formal calibration throughout the entire model domain may not be practical or 
necessary, a calibration within the study area could improve the fit between simulated and measured 
groundwater levels and reduce predictive uncertainty.   
 
Another concern with the model updates is that no consideration is given for the Santa Cruz fault, 
which runs between the RCC wells and many of the other wells in the study area.  Mason and Bota 
(2006) suspect the fault as a source of some of the large residuals (error between measured and 
simulated groundwater levels) in the ADWR model.  M&A (2009b) documents the fault in the text and 
figures, but does not modify the model to account for the fault.  The rationale for not explicitly 
accounting for the fault is not discussed in M&A (2009a, 2009b).     
 
Updates to Predictive Model 
The updates to the predictive period of the ADWR model (2009 – 2031) are well documented, though 
much less certain than updates to the historical period of the model.  M&A (2009a) provides an 
extensive revision of estimated future groundwater withdrawals in the study area by obtaining assured 
water supply documents from ADWR.  The assured water supply documents give an indication of 
expected groundwater withdrawal rates for residential and municipal suppliers, though not necessarily 
a sure definition of future pumping.  For most of the assured water supply documents, M&A (2009a) 
makes the “conservative” assumption (i.e., in the sense of over-predicting drawdown) that pumping will 
achieve the full build-out demand.  A more likely scenario is that some of the planned residential 
developments will not achieve build-out capacity or will be significantly delayed.  (This may be 
particularly true with the downturn in the residential development market.)  Consequently, the future 
pumping from residential developments in the study area is likely over-allocated.  The results of the 
historical simulation showed a bias to under-estimate groundwater level.  An over-allocation of future 
pumping would add to this bias toward under-prediction of future groundwater levels.   
 
Other potential future groundwater sinks/sources not included in the model that may impact future 
groundwater levels within the study area are potential mitigation pumping near the Freeport-McMoRan 
Sierrita Mine and delivery and underground storage of Central Arizona Project (CAP) water to the 
Sahuarita/Green Valley area.   Freeport-McMoRan, Sierrita Operations is currently in the feasibility 
stage of developing a plan to mitigate a sulfate plume originating from the Sierrita tailing 
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impoundment.  The mitigation action will likely involve hydraulic containment that may require in 
excess of 15,000 acre-feet per year in additional groundwater withdrawal (Hydro Geo Chem, Inc., 
2008; see www.fcx.com/sierrita/home.htm).  This would lower groundwater levels southwest of the 
RCC property (west of Green Valley).  Also in the planning stages is the delivery and storage of up to 
7,000 acre-feet per year of CAP water (United State Bureau of Reclamation, 2008).  The CAP water 
would recharge the aquifer at an underground storage facility.  A proposed site for the facility is within 
the study area near the RCC property.  Recharge from this facility could substantially increase 
groundwater levels near the RCC, and possibly throughout the study area if the CAP water is used in 
lieu of groundwater.  The magnitude and exact timetable for these projects are uncertain, but they are 
scheduled during the same time as the predictive simulation period (2009 – 2031). 
 
An assumption of the predictive model, which may be incorrect, is that boundary conditions are static.  
This assumption is refuted by the continual groundwater level declines throughout the study area.  The 
correctness of the assumption is only a minor concern as the boundary heads likely have relatively 
little influence on the groundwater levels within the study area. 
 
Model Predictions 
As documented above, the confidence in the predictions of future groundwater levels in the numerical 
model is weakened by intrinsic model structural inaccuracies, calibration inaccuracies, and uncertainty 
and deficiencies in sources/sinks.  These inaccuracies and uncertainties are, to some extent, inherent 
in all numerical models.  Inaccuracy and uncertainty do not necessarily invalidate the model.  On the 
contrary, the model simulates a very complex and dynamic hydrogeological system, and, with the few 
exceptions noted previously, incorporates the level of complexity appropriate for the use of the model.  
Still, the predictive uncertainty and limitations of the model should be appropriately documented, 
managed, and quantified.  M&A (2009a, 2009b) adequately documents, manages, and quantifies 
suspected predictive uncertainty due to intrinsic inaccuracies.  Seasonal variations and “calibration” 
errors are translated to predictive uncertainties that ranges from 10 to 100 feet due to seasonal 
variations and approximately a 25-foot under-prediction bias at RC-2.  M&A (2009b) does not 
adequately document or quantify predictive uncertainties due to parameter uncertainties and due to 
uncertainties in future groundwater recharge and withdrawal.  These predictive uncertainties could be 
bounded by conducting a sensitivity analysis of model predictions to parameter and future source/sink 
variations.  Sensitivity analyses are often a component of modeling studies. 
 
The prediction uncertainties will be greatest for the prediction of future groundwater levels with and 
without RCC pumping.  Without a sensitivity analysis, bounding the uncertainty is difficult.  Therefore, 
the future groundwater levels reported in M&A (2009b) should be treated more qualitatively than 
quantitatively, demonstrating trends rather than absolute groundwater elevations.  The confidence in 
the predicted groundwater levels will further decrease away from RCC property as the grid coarsens 
and aquifer parameters and source/sinks become less defined.      
 
The predictions of groundwater declines (drawdown) due solely to RCC pumping will be affected less 
by predictive uncertainty because much of the uncertainty is subtracted out during post-processing.  
Therefore, the drawdown due to RCC pumping can be interpreted more quantitatively.  MWH 
evaluated the estimates of the drawdown levels due to RCC pumping reported in M&A (2009b, 
Figures 35, 36) using a simple analytical (Dupruit) solution to estimate steady-state drawdown.  
Although this solution cannot capture the complexity and transience of the model, it does provide a 
rough check on drawdown predictions.  According to this check, the estimates of groundwater level 
drawdown due to RCC pumping reported in M&A (2009b) are reasonable. 


    
(2) Summary and Evaluation of Conclusions 
 


The major conclusions relative to the predicted impact of RCC pumping on groundwater levels given in 
M&A (2009b) are presented in the table below along with MWH’s judgment on their reasonableness. 
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 M&A Conclusion MWH Comment 


Conclusions of Historical Simulations 
1 “…[T]he match to measured groundwater 


levels [for the 1940 steady-state 
simulation] is not excellent in the 
Rosemont area.” (p. 28) 


Figure 28 shows that some of the largest discrepancies 
between the measured and simulated groundwater 
levels in the steady-state model are in the vicinity of the 
RCC property; however, these discrepancies are of little 
concern because the steady-state model does 
reproduce the general trends of the groundwater level 
contours and because the effects of the initial conditions 
(year 1940) on the model predictions (years 2012 – 
2031) are likely minimal.  Also, as stated in M&A 
(2009b), the 1940 groundwater levels are themselves of 
unknown quality. 


2 “Accounting for seasonal variation …the 
model reasonably simulates average 
groundwater level altitude and 
groundwater level change in the vicinity of 
Rosemont properties.” (p. 29) 


Figures 9 – 11 show that groundwater levels in wells 
near RCC property are generally under-predicted.  The 
bias toward under-prediction typically increases as the 
historical simulation progresses in time.  Under-
predictions can range from between about 10 and 70 
feet in the later years.  M&A (2009b) attributes the 
under-prediction to the seasonal pumping from 
agricultural wells not captured in yearly groundwater 
level measurements.  Seasonal pumping likely is 
responsible for some of the under-prediction, yet the 
increasing trend toward under-prediction and the 
consistent under-prediction at RC-2 suggests a general 
bias toward under-prediction of groundwater levels in 
the central basin near Sahuarita and near the RCC 
property beyond that cause by seasonal variation.  


3 “Match of observed and simulated 
groundwater levels at Rosemont wells E-1 
and RC-2 is reasonably accurate.” (p. 30) 


Figure 15 shows a very reasonable match between 
simulated and the average of measured groundwater 
levels for E-1.  Simulated groundwater levels for RC-2 
has a bias toward under-prediction of about 25 feet. 
(Note that M&A (2009b) adjusts simulated future 
groundwater levels upward at RC-2 to account for this 
bias.) 


 Conclusions of Predictive Simulations (2012 through 2031) 
4 “The projected groundwater level altitudes 


are considered representative of annual 
average levels.”  (p. 32; also see Figures 
27 - 30) 


The predictions of future groundwater level altitudes are 
subject to considerable uncertainty, including the 
general bias to under-predict historical groundwater 
levels, uncertainty in model parameters, the 
assumptions of future groundwater withdrawals and 
recharge.  Most of the assumptions made in M&A 
(2009a, 2009b) tend toward over-prediction of 
groundwater level declines (see comments on Updates 
to Predictive Model under Major Review Findings). 
Therefore, the model results likely error on the side of 
low groundwater level altitudes, in general; although, 
groundwater level altitudes southwest of the RCC 
property (west of Green Valley) may be over-predicted 
because of the failure to include Sierrita mitigation 
pumping.  Because of the large uncertainty in the 
groundwater level altitudes the future groundwater level 
altitudes reported in M&A (2009b) should be treated 
more qualitatively than quantitatively, demonstrating 
trends rather than absolute groundwater elevations.  An 
analysis of the sensitivity of model predictions to 
sources of uncertainty would aid in bounding the 
possible range of groundwater level altitudes.  







 


Rosemont Groundwater Model Review   
December 4, 2009  Draft, Deliberative, Not for Public Distribution 


5 
 


 M&A Conclusion MWH Comment 
5 “…[P]rojected groundwater drawdown 


within two miles of the Rosemont 
properties ranges from about 12 feet to 
about 88 feet at the western Rosemont 
property [in year 2012]…[and] from about 
30 feet to about 187 feet at the western 
Rosemont property [in year 2031].” (p. 32-
33; also see Figures 31,33)  
 


The regional drawdown estimates are less prone to bias 
in historical predictions than the groundwater level 
altitudes, but otherwise, are subject to the same  
uncertainties and tendencies (i.e., to over-predict 
groundwater declines) as the predicted groundwater 
level altitudes.  Again, an analysis of the sensitivity of 
model predictions to sources of uncertainty would aid in 
bounding the possible range of groundwater level 
drawdown.    


6 “…[P]rojected groundwater drawdown [as 
a result of Rosemont pumping] within two 
miles of the Rosemont properties ranges 
from about 5 feet to about 80 feet at the 
western Rosemont property [in year 
2012]…[and] from about 10 feet to about 
107 feet at the western Rosemont property 
[in year 2031].” (p. 33; also see Figures 
35,36)  


The predictions of groundwater drawdown due solely to 
RCC pumping are more certain than the other 
predictions because much of the uncertainty is 
subtracted out during post-processing.  Therefore, the 
drawdown due to RCC pumping can be interpreted more 
quantitatively.  The estimates of groundwater level 
drawdown due to RCC pumping reported in M&A 
(2009b) are reasonable for the sustained pumping rates 
and the aquifer properties. 


7 “Maximum extent of projected 
groundwater level drawdown due to 
Rosemont pumping delineated by the 1-
foot drawdown contour (Figure 36) is 
approximately 10 miles north from the 
western Rosemont property.” (p. 33)  


This estimate is for the drawdown after 20 years of RCC 
pumping.  At sustained pumping rates of 5,400 acre-feet 
per year, then 4,700 feet per year, the 1-foot drawdown 
will be extensive. Based on the aquifer parameters given 
in the report, this is a reasonable estimate.  Figure 36 
shows that the 1-foot drawdown contour also extends 
approximately 5 to 6 miles south of the western RCC 
property and across most of the east-west portion of the 
basin after 20 years of pumping.     


8 “…[I]t is expected that future shallow 
groundwater level estimates can be 
determined by adding approximately 30 
feet to model projected groundwater levels 
in the area of the west Rosemont property, 
decreasing to 0 feet added in the area of 
the east Rosemont property.” (p. 34) 


The adjustment for predicting future shallow 
groundwater levels in the vicinity of the Rosemont 
property is reasonable based on historical evidence.  
How well future groundwater levels will follow the 
historical data, and therefore, the validity of this 
approach for future estimates cannot be determined.  
Nevertheless, without better information, the adjustment 
is a reasonable approximation.   


9 “[Seasonal] variations [in groundwater 
levels] are expected to decrease as FICO 
agricultural pumping begins to convert to 
residential pumping in the next 10 years.” 
(p. 34) 


This is a reasonable expectation based on the 
assumptions of residential development used in M&A 
(2009a).  If the rate of residential development is less 
than assumed and agricultural pumping remains as 
strong influence, seasonal variations will continue.  


10 “Impacts [due to Rosemont pumping] will 
be focused in the immediate area around 
the proposed Rosemont pumping 
locations.  Substantially larger and longer- 
term pumping as the result of planned 
residential development in the area will 
become the dominant groundwater level 
influence in the larger area.” (p. 35) 


As shown in Figure 36 and discussed in Section 7.6.3, 
additional drawdown resulting from RCC pumping will 
range from approximately 10 to 107 feet within 2 miles 
of the western RCC pumping.  Assuming that “the larger 
area” is the area outside of this 2-mile radius, then 
pumping for residential water supply will likely be the 
dominant influence, even with the uncertainty in the 
future pumping estimates.  The relative dominance of 
residential pumping may not be as great as shown in 
Figures 33 – 34, however, because future residential 
pumping rates are likely over-allocated (see comments 
on Updates to Predictive Model under Major Review 
Findings).  
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(3) Summary of Concerns 
 


The concerns with the numerical groundwater model and simulations described in M&A (2009a, 2009b) 
are presented in the table below along with MWH’s comments on their potential impacts. 


 
 Concern Comment 


1 Aquifer parameters not calibrated to 
historical model.  


The potential impact of this concern is unknown because 
an analysis of the sensitivity of model prediction to 
aquifer parameter values is not performed.  


2 Santa Cruz fault is not explicitly included 
in model.  


The Santa Cruz fault could have an important impact on 
the predicted influence of RCC pumping because the 
fault runs between the RCC property and many of the 
municipal, mining, and agricultural water suppliers.  M&A 
(2009a, 2009b) may have a good reason for not 
including the fault, but the rationale is not discussed. 


3 Assumption that future pumping will 
achieve its full build-out demand as 
described in assured water supply 
documents will likely over-predict 
pumping and groundwater level declines. 


This assumption likely results in under-prediction of 
groundwater levels, particularly to the west and north of 
RCC property.  An analysis of the sensitivity of model 
predictions to this assumption would aid in bounding the 
uncertainty in model predictions. 


4 Potential future mitigation pumping by the 
Sierrita Mine not included. 


Sierrita Mine mitigation pumping could further decrease 
groundwater levels southwest of the RCC property.  
North of the RCC property, the impacts will likely be 
minor.   


5 Potential future aquifer recharge from 
proposed CAP delivery is not included.  


Recharge by CAP water could significantly increase 
future groundwater levels in the vicinity of RCC property. 


6 Specified boundary heads are assumed 
to be static. 


Groundwater levels near the model boundaries will likely 
decrease in the future; however, the potential impact of 
this concern is minor because boundary heads likely 
have relatively little influence on the groundwater levels 
within the study area. 


7 No sensitivity analysis performed The level of confidence in the model predictions cannot 
be fully evaluated without an analysis of the sensitivity of 
the model predictions to the assumptions future pumping 
and specified aquifer parameters.  


 
(4) Limitations 
 


The review of the model development and simulations conducted for the RCC proposed mine supply 
pumping is based on information provided in M&A (2009a, 2009b).  The review is limited to the data, 
assumptions, methods, results, and conclusions presented in the text, tables, and figures of these two 
reports.  Verification of the accuracy of the data from sources cited in these reports, or the correctness 
of its representation in M&A (2009a, 2009b), was beyond the scope of the review.  In addition, 
modeling files were not consulted as a part of the review.  Therefore, this review does not cover model 
construction or solution errors beyond what is provided in the M&A (2009a, 2009b).  Also beyond the 
scope of the review is the data, assumptions, methods, and results of the ADWR model and its 
documentation (Mason and Bota, 2006). 
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TOBY LEESON, P.G. 
SUPERVISING HYDROGEOLOGIST 
 
EDUCATION: 
M.S., Geology, San Diego State University, 1989 
B.A., Geology, University of Colorado at Boulder, 1986 
 
REGISTRATIONS: 
Professional Geologist: California #RG-5605; Wyoming #PG-2612; Arizona #RG-32566. 
 
PROFESSIONAL ORGANIZATIONS: 
National Groundwater Association 
International Association of Hydrogeologists 
 
SUMMARY: 
Mr. Leeson holds a Master of Science degree in geology and has been working as a professional 
geologist and hydrogeologist since 1990.  He is a professional geologist in the states of Arizona, 
California and Wyoming.  Mr. Leeson has extensive environmental consulting experience serving 
industrial, federal and mining clients in the western United States and South America.  He 
specializes in environmental sciences, geology, hydrogeology, and groundwater quality.  Mr. 
Leeson has extensive experience in characterizing and modeling geologic and hydrogeologic 
settings, groundwater resources, environmental impacts, water quality, and contaminated soil and 
groundwater.  Mr. Leeson also has experience in spatial and numerical modeling, including the 
use of two-dimensional seepage and three-dimensional groundwater flow models.  He has 
executed and managed many field investigations involving subsurface drilling and sampling, 
monitoring well installation, geologic and hydrogeologic mapping, aquifer parameter testing, soil 
and soil gas sampling, and groundwater monitoring.  He has extensive experience in multi-
disciplinary project management and negotiation with regulatory agencies, and is routinely 
involved with business development activities, including preparation of proposals, statements of 
qualifications, cost estimation and client relations. 
 
PROFESSIONAL EXPERIENCE: 
 
Mining-Related Projects 
 
Supervising Hydrogeologist, Coronado National Forest, Santa Cruz Valley, Arizona 
Environmental Impact Statement 
Third-party review of baseline data collection, hydrogeologic modeling, water resource 
assessment, and environmental impact assessment of Augusta Resources proposed Rosemont 
copper mine.  Issues of importance include cumulative impacts of groundwater withdrawal in the 
Santa Cruz Valley, use of Colorado River water, and local community needs (e.g., agriculture, 
retirement communities, and residential water). 
 
Project Manager, MINNTAC, Mountain Iron, Minnesota 
Environmental Impact Statement 
Mr. Leeson was responsible for managing the preparation of an EIS, coordination of technical 
resources, and quality review of the technical documents for the Minnesota Pollution Control 
agency in response to a proposal submitted by US Steel’s Minntac Mine (iron ore) to discharge 
water from its tailings basin to the surrounding watersheds.  In accordance with State of 
Minnesota regulations, and as part of the permitting process for the proposed action, the project 
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team assembled a complete assessment of baseline conditions and potential impacts to relevant 
environmental resources in the vicinity of the proposed project.  Significant resource areas 
analyzed included surface water hydrology and quality, aquatic life, vegetation, wildlife, wild rice, 
wetlands, socioeconomics, geotechnical, mining, and mercury. 
 
United Nuclear Corporation, Northeast Church Rock Mine, New Mexico 
CERCLA Removal Action, EPA Region 9 
MWH has been responsible for managing and executing a Removal Site Evaluation and Removal 
Action for General Electric (GE) for the Northeast Church Rock (NECR) uranium mine near 
Gallup, New Mexico since 2003.  The mine is an inactive, underground uranium mine and is being 
closed under CERCLA and the National Contingency Plan.  The bulk of the mining lease is 
located on Navajo surface trust lands.  In 2005 EPA Region 9 became the lead regulatory agency 
of the site in coordination with the Navajo Nation EPA, the State of New Mexico, and the Bureau 
of Indian Affairs.  The EPA issued a draft EE/CA, evaluating removal action alternatives, 
including the construction and use of a waste disposal cell at the Church Rock Mill Site, about one 
mile from the mine site.  The Mill Site is licensed by the Nuclear Regulatory Commission (NRC) 
and as such the EE/CA alternative would require an amendment to the existing Mill Site NRC 
license.   NRC regulations require that an EA or EIS be prepared as per NEPA and NRC guidance.  
MWH is currently preparing an Environmental Report, which is part of the license amendment 
application and will be used by NRC to prepare the EA or EIS. 
 
Project Hydrogeologist, Cyprus Sierrita Corp., Twin Buttes, Green Valley, Arizona 
Completed a variety of environmental tasks at an inactive, open pit copper mine in support of 
closure of multiple facilities, and to bring the property operator into compliance with the Arizona 
Aquifer Protection Program. Prepared multiple plans for Clean Closure of formerly discharging 
mine facilities.  Prepared a work plan that included a description of the approach, techniques 
planned, analytical programs and the goal for each facility.  Designed and implemented a waste 
rock characterization program.  Analyzed and discussed the results of acid-base accounting tests, 
humidity cell (simulated weathering) tests and synthetic precipitation leaching procedure tests for 
metals. 
 
Project Hydrogeologist, Cyprus Sierrita Corporation, Sierrita Mine, Green Valley, Arizona 
Assisted Cyprus with ongoing Aquifer Protection Program application efforts for a large open pit 
copper-molybdenum mine, heap leach and conventional mill.  Efforts focused on assessing the 
completeness of their current Aquifer Protection Program application and supporting documents 
based on Aquifer Protection Program requirements. 
 
Senior Hydrogeologist, BHP Copper, Pinto Valley Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted a pit lake study for the open-pit at the mine to 
determine the ultimate pit lake level(s) after full-closure of the mine, and the pit lake level at 
which a hydraulic sink within the open pit would no longer exist.  The pit lake study included the 
development of analytical models for assessing the pit water balances and ground water inflow 
rates utilizing analytical models.  The results of the pit lake study are being used to support the 
development of closure plans for the mine. 
 
Senior Hydrogeologist, BHP Copper, Copper Cities Mine, Globe, Arizona 
Mr. Leeson developed a summary of site-wide hydrogeologic conditions at an inactive, open-pit 
copper mine in eastern Arizona.  Conducted two pit lake studies for the open-pits at the mine.  The 
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objectives of the pit lake studies were to determine the ultimate pit lake levels after full-closure of 
the mines, and the pit lake levels at which hydraulic sinks within the open pits would no longer 
exist.  The pit lake studies included the development of analytical models for assessing the pit 
water balances and ground water inflow rates utilizing analytical models.  The results of the pit 
lake studies are being used to support the development of closure plans for the two mine sites. 
 
Project Hydrogeologist, Equatorial Mineral Park Corp., Mineral Park Mine, Kingman, AZ 
Completed a variety of hydrogeologic evaluations for Equitorial’s Mineral Park open pit, heap 
leach copper mine.  Responsibilities included characterization of groundwater conditions, 
calculation of potential leakage rates of pregnant leachate solutions (PLS) from lined and unlined 
collection sumps, feasibility analysis of collecting PLS from the toe of a large leached waste rock 
dump, and calculation of capture zones for extraction wells at the toe of the dump.  Mr. Leeson 
also evaluated Clean Closure options for an unlined PLS collection pond. 
 
Project Manager, United Nuclear Corporation, St. Anthony and Section 27 Mines, NM 
Managed the materials characterization, closeout, reclamation and financial assurance of two 
inactive uranium mines in the Grants, New Mexico area.  The mines are under the jurisdiction of 
the New Mexico Mining and Minerals Division and are being closed under the New Mexico 
Mining Act.  Particular challenges of the sites include a large open pit with a well developed pit 
lake that could impact a major drinking water aquifer, and large  overburden piles   The mines are 
in a region that has a complex history of other mining impacts and current pressures to further 
develop the resources.  
 
Senior Hydrogeologist, Phelps Dodge, Little Rock Mine, Silver City, New Mexico 
Developed a conceptual closure plan for the inactive Little Rock Mine.  The inactive mine area 
has copper leachate and potential acid rock drainage issues.  The site includes copper leach piles, 
waste rock stockpiles, a mine pit, mine adits, and other disturbance areas.  Challenges include a 
remote area with limited vehicular access. 
 
Senior Hydrogeologist, Client Confidential, Mt. Todd Mine, Northern Territory, Australia 
Developed a conceptual closure plan and cost estimate for a mining company considering 
reopening the Mt. Todd mine.  The currently inactive mine area has considerable acid rock 
drainage issues and is currently being managed by the Northern Territory government.  Site 
includes a tailings facility, heap leach stockpile, waste rock stockpile and a mine pit.  Challenges 
include a tropical climate with heavy seasonal rains.  Project was completed in conjunction with 
MWH’s Perth office and also included development of water management options and 
environmental conditions assessment for the current conditions. 
 
Senior Hydrogeologist, El Paso Corp., Comstock Mill, Silver City, Nevada 
Developed a conceptual closure plan for the abandoned Comstock Mill near Silver City, Nevada.  
Gold mining activities have been conducted in the area since the early 1930s.  The Comstock Mill 
and appurtenant facilities were built in 1978.  The site includes a tailings facility and a mill, and is 
located in a remote area with limited access.   
 
Senior Hydrogeologist, Johnston Mill, USACE RAMS Program, Caliente, Nevada 
Developed a conceptual closure plan for the abandoned Johnston Mill near Caliente, Nevada.  The 
site includes an open pit, heap leach pad, solution ponds, open wells and boreholes, and plant 
buildings and structures. 
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Geologist, W.R. Grace, Hayden Gulch Coal Mine, Hayden, Colorado 
Reclamation management for a bond release.  Evaluation of hydrogeology, geologic stability and 
cause of a landslide at the former surface coal mine high-wall.  Management of landslide 
mitigation activities.  Surface water sampling and measurement of flow for evaluation of potential 
environmental impacts. 
 
Senior Hydrogeologist, Oxbow Mining, LLC, Elk Creek Mine, Somerset, Colorado 
Managed and developed a Spill Prevention, Control, and Countermeasure (SPCC) Plan for an 
underground coal mine as per the Title 40, Code of Federal Regulations, Part 112.  The SPCC 
Plan described measures to prevent oil discharges from occurring, and to prepare the mine 
personnel to respond in a safe, effective, and timely manner to mitigate the impacts of a spill.   
 
Geologist, W.R. Grace, Hayden and Lay, Colorado 
Evaluation of need for reclamation at multiple former exploration drill sites for an exploration 
bond release. 
 
Senior Hydrogeologist, Rosia Montana Gold Corporation S.A., Romania 
Hydrogeologic and geologic support of environmental impact statement and engineering design of 
tailings facility, surface water ponds and damns, plant site, for a proposed gold mine in Romania.    
Developed analytical mass balance models for basin wide analysis of contaminants in surface 
water during critical times of life of mine and closure.  Evaluated affects of floods on water 
quality.  Developed conceptual hydrogeologic model and baseline surface water and groundwater 
conditions.  Developed a 2D groundwater contaminant transport model for predicting the fate of 
cyanide in the proposed tailings basin using SEEP/W and CTRANS/W.  Predicted groundwater 
inflow volumes and evaluated engineering options for the management of groundwater inflow at 
the proposed plant, which is proposed to be located where overburden and bedrock will have been 
removed, exposing groundwater. 
 
Hydrogeologist, Newmont Gold, Resurrection Mine, Leadville, Colorado 
Surface water quality sampling and measurement of flow and assessment for a Remedial 
Investigation/Feasibility Study in Colorado’s historical mining district. 
 
Geologist, Rhone-Poulenc, Rasmussen Ridge Mine, Soda Springs, Idaho 
Evaluation of structural and engineering geologic features in order to assess high-wall stability.  
Performed bedrock drilling and description of lithologic and structural features. 
 
Hydrogeologist, Peabody Coal, Seneca Coal Mine, Hayden, Colorado 
Surface water testing including water quality and flow rate for NPDES permit at multiple 
locations within coal mine properties. 
 
Project Hydrogeologist, Southern Peru Ltd., Cuajone Mine, Moquegua, Peru 
Hydrogeologic and geologic assessment for an environmental impact assessment associated with a 
proposed copper mine expansion.  Executed drilling and well installation programs that included 
the use of and interpretation of downhole pressure tests (packer tests).  Conducted a seep and 
spring survey. 
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Environmental/Earth Science Projects 
 
Supervising Hydrogeologist, AREVA, Inc., Idaho Falls, Idaho 
Development of groundwater resources assessment in support the licensing of AREVA’s proposed 
uranium enrichment facility in the Snake River Plain of southeastern Idaho  After completion of a 
siting study, MWH was tasked to of support preparation of the Environmental Report (ER), which 
is the environmental impact analysis document that is submitted by an applicant to the U.S. 
Nuclear Regulatory Commission (NRC) as part of the license application.  The NRC uses the ER 
as an initial basis to prepare an Environmental Impact Statement under the National 
Environmental Policy Act.  Mr. Leeson was responsible for hydrogeologic site characterization in 
the fractured basalts, using extensive published research of immediate area, pumping tests, 
geophysical logging, core logging and installation/sampling of 750 foot deep monitoring wells.  
He also assisted in the data analysis and preparation of the technical reports for geology and 
groundwater resources. 
 
Project Hydrogeologist, Department of Defense, Dixie Valley, Nevada 
Environmental impact assessment of a proposed geothermal power plant expansion project. 
Evaluated potential hydrogeologic and geochemical impacts of re-injection of cooler geothermal 
waters back into the reservoir.  Evaluated impacts over an entire groundwater basin to depths of 
several thousand feet. 
 
Field Geologist, USGS, Regional Geology, Missoula, Montana 
Geologic reconnaissance and detailed field mapping of Proterozoic Belt Supergroup rocks, and 
associated geologic structures, and alluvial deposits using aerial photos in stereo pair, topographic 
maps and other traditional field methods. 
 
Senior Hydrogeologist, USACE, Moses Lake Wellfield Superfund Site, Washington 
Designed, managed and performed Remedial Investigations (CERCLA) of a DNAPL 
contaminated site consisting of alluvial and bedrock aquifers within an agricultural and urban area 
largely dependent on groundwater resources.  Major responsibilities included design and 
coordination of field programs under USACE and EPA guidance, hydrogeologic analysis in an 
alluvial and fractured bedrock system, database management, GIS design and implementation, 3D 
numeric modeling of the hydrogeology and contaminant transport and spatial analysis of site 
characteristics.  Modeling included the use of TINs, block models, MODFLOW and MT3DMS 
using Groundwater Modeling System software.  Field methods included drilling, well installation, 
aquifer testing, low-flow groundwater sampling, in-field titration, active soil gas sampling, in-situ 
XRF analysis, geophysical surveying and field mapping.  Responsibilities also included cost 
estimation, project scoping and technical report preparation. 
 
Project Hydrogeologist, Chevron USA, Richmond, California 
Managed and executed multiple subsurface investigations for a large oil refinery.  Developed 
hydrogeologic and geochemical conceptual models.  Field methods included soil and bedrock 
drilling, well installation, cone penetrometer tests, pressure and pump tests, groundwater 
sampling, free-product measurements and sampling, structural geologic mapping. Responsible for 
budget and schedule control, project QA/QC, and technical report preparation. 
 
Project Hydrogeologist, Compressor Stations, El Paso Corporation, Roosevelt, Utah 
Project management, site characterization and development of corrective action plans for two 
natural gas compressor stations in the Uintah Basin of eastern Utah.  Site soil and groundwater 
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were contaminated with petroleum hydrocarbons (dissolved-phase and free-product) as associated 
with natural gas condensate and crude oil. Remedial technologies being employed include: 
groundwater and free-product extraction, monitored natural attenuation, and enhanced attenuation 
using oxygen release compounds. 
 
Hydrogeologist, Fairchild Air Force Base, Washington 
Monitoring well installation, data analysis and report preparation for a Long-Term Monitoring 
Program associated with a DNAPL- and LNAPL-contaminated site.  Over the past decade, there 
have been several Site Investigations and Remedial Investigations/Feasibility Studies.  The site 
consists of alluvial and bedrock aquifers within a military and urban area largely dependent on 
groundwater resources.  Responsibilities included interpretation of results of analysis of volatile 
organic compounds in monitoring and domestic wells and the interpretation of geochemical 
parameters to assess the applicability of Monitored Natural Attenuation as a remedial approach for 
addressing trichloroethylene contamination in groundwater.  Responsibilities also included the 
development of a site-wide, web-based database and geographic information system.  
 
Project Geologist, Hewlett Packard, Palo Alto, California 
Performed a Remedial Investigation/Feasibility Study of a DNAPL contaminated site consisting of 
several aquifers.  Managed and executed multiple subsurface investigations of the vadose and 
saturated zones to characterize the site and evaluate remedial options.  Developed hydrogeologic 
and geochemical models.  Field methods included drilling, well installation, cone penetrometer 
tests, pump tests, and groundwater sampling.  Responsibilities also included budget and schedule 
control and technical report preparation. 
 
Project Hydrogeologist, Pacific Gas & Electric Company, Antioch, California 
Remedial investigation and remedial engineering for a gas and electric company’s former service 
center contaminated with petroleum hydrocarbons, including gasoline and crude oil.  Developed 
remedial action and site closure alternatives and data collection program for a risk-assessment.  
Negotiated with regulatory agency.  Managed and executed multiple subsurface investigations 
using a variety of drilling methods, borehole geophysics, detailed soil and groundwater sampling, 
installation of monitoring wells, vapor monitoring, and aquifer pumping tests.  Modeled geology, 
hydrogeology and aqueous geochemistry.  Implemented and coordinated the design, construction, 
and operation of a groundwater remediation system. Developed and managed a large chemical and 
hydrologic database and vector GIS. Conducted data collection, processing and QA/QC.  
Responsibilities also included project and analytical QA/QC. 
 
Staff Geologist, Triangle, Martinez, California 
Performed an investigation of the distribution of nickel, zinc, and chromium compounds in near 
surface soils at a metal plating facility. The investigation included the design and implementation 
of a statistical grid sampling program in order to evaluate the distribution of contaminants in soils 
without creating a bias in the sample coverage. 
 
Staff Geologist, Multiple Clients, San Francisco Bay Area, California 
Executed numerous subsurface field investigations and groundwater sampling programs using a 
variety field methods. Conducted geologic and hydrogeologic field mapping.  Drilling methods 
included augers, water, mud and air rotary, cable tool, direct push, limited access drilling rigs and 
hand augers.  Conducted and analyzed aquifer parameter tests including step-drawdown and 
constant discharge pumping tests, pressure (packer) tests, and rising and falling head slug tests.  
Conducted groundwater sampling programs under the guidelines of state and federal EPA.  
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Utilized geophysical methods, including spontaneous potential, gamma ray, resistivity, acoustic 
televiewer, fluid logging,  ground penetrating radar, and magnetometer surveys. Followed 
stringent field sampling and vapor and groundwater monitoring protocols. 
 
Environmental Scientist, Multiple Clients in San Francisco Bay Area, California 
Conducted and managed multiple Phase I Environmental Site Assessments (ESAs) for sites in 
Northern California following the requirements of the American Standards for Testing and 
Materials (ASTM).  Tasks included site reconnaissance, personnel interviews, review of aerial 
photographs and historical fire insurance maps, regulatory list searches, agency file reviews, 
development of physiographic, geologic and hydrogeologic models, and report preparation.  Also 
included limited asbestos and lead-based paint surveys. 
 
Geographic Information Systems/Database Management 
 
Uranium Mine Closures, New Mexico 
Developed and managed GIS databases in support of environmental investigations, removal action 
alternatives, and reclamation plans.  Used the GIS to manage, visualize and analyze site data, 
estimate volumes, develop reclamation costs, and technical reporting.  Spatial analysis methods 
included natural neighbor, inverse distance weighting and krigging. 
 
GIS Analyst, Tar Creek Subsidence Study, Picher Oklahoma 
The Picher Mining Field in Oklahoma was one of the largest lead and zinc mining fields in the 
world.  MWH, in collaboration with the Tulsa District of the Army Corps of Engineers, has used 
Geographic Information Systems to develop a risk hazard analysis.  High-resolution spatial data 
were integrated to estimate the maximum potential surface expression of subsidence and the 
subsidence risk probability.  Mr. Leeson was responsible for developing the GIS database and 
developing the routines for processing and integrating the data (high-resolution aerial 
photographs, digital elevation models, geologic data, and digitized mine void geometries).  The 
results of the analyses were then used to generate maps of the maximum potential surface 
expression of subsidence and the subsidence risk probability.  These results allow the communities 
to prevent any further damage to property or risk to human lives as well as better plan for future 
development. 
 
Database Manager, USACE, Moses Lake Wellfield Superfund Site, Moses Lake, WA 
Mr. Leeson developed a data management process and GIS database in support of Remedial 
Investigations of a DNAPL contaminated site.  He utilized cutting-edge hardware/software 
systems for data collection, data management and modeling, including the USACE’s Groundwater 
Modeling System (GMS), USACE’s Environmental Data Management System (EDMS) and 
Access (relational databases), Trimble GPS tools, ArcView GIS 3.2, Spatial and 3D Analysts and 
a variety of other spatial data software. 
 
GIS Database Development, Idaho Mining Association, SE Idaho Phosphate Resource Area 
Designed, built and managed a desktop and web-based geographic information system and 
analytical database for water quality modeling and spatial analysis for a regional investigation of 
selenium contamination of water, soils, vegetation and biological organisms. 
 
Database Manager, ARCO, Superfund Site, Leviathan Mine, California 
Designed and managed a GIS-compatible relational database for accessing and managing surface 
water analytical and flow data, as wells as geotechnical and environmental data. The database was 
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designed to be used in conducting a Remedial Investigation, Feasibility Study and Risk 
Assessment of an inactive sulfur mine located on the eastern slope of the Sierra Nevada. 
 
Marin Municipal Water District, Marin County, California 
Mapped roads and trails using Trimble GPS equipment for the development of a large Arc/Info 
GIS system.  Incorporated Trimble SatView data for GPS mission planning and optimization of 
satellite coverage.  Preprocessed GPS data for import into Arc/Info. 
 
CONTINUING EDUCATION: 
 


• MWH Manage the Project PM Certification (as per Project Management Institute) 
• Knowledge management education 
• Geographic Information Systems, 3D Analysis 
• Hazardous Chemicals in Soil 
• Environmental Law 
• OSHA and MSHA Surface Miner Certified 
• Emergency first aid and CPR 


 
SPECIALIZED SOFTWARE EXPERTISE: 


• AqteSolv (pumping test analysis) 
• ArcGIS/ArcView (GIS) 
• Global Mapper (spatial data management) 
• EnviroInsite (3D data visualization, spatial and statistical analysis) 
• Microsoft Access & (relational databases) 
• Modflow (3D numerical groundwater flow modeling) 
• MT3D and Modpath (3D groundwater and chemical transport modeling) 
• Geoslope - SEEP/W & C/TRANS (2D flow and chemical transport modeling) 
• Surfer (spatial and statistical analysis) 







 


 


NATHAN W. HAWS 
SENIOR ENGINEER 
 


EDUCATION: 


PhD, Environment Engineering, Purdue University, Indiana, USA, 2003 
BS/BSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
MS/MSc, Civil and Environmental Engineering, Brigham Young University, Utah, USA, 1999 
 


REGISTRATIONS: 


Professional Engineer - Civil, Arizona, 48186, 2008 
Professional Engineer - Civil, Nevada, 20251, 2009 
 


EXPERIENCE: 


Hydrologist, South Yuma County Landfill, Air Quality Screening Evaluation, Yuma, Arizona 
Air dispersion screening evaluation using Screen 3 and EPA AP-42 method 
 
Hydrogeologist, Freeport McMoRan, Tailing site characterization, Christmas Mine, Arizona 
Collection and characterization of tailing material samples 
 
Project Engineer, Russell Gulch Landfill, Landfill expansion engineering, Globe, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Engineer, South Yuma County Landfill, Landfill expansion engineering, Yuma, Arizona 
Type IV expansion design, including alternative cover, liner and slope stability, storm water drainage, and 
leachate collection 
 
Project Scientist, City of Phoenix, Jet-fuel contamination characterization, Phoenix, Arizona 
Interpretation of analysis of aged jet fuel contamination to characterize its soil-air-water partitioning 
properties 
 
Hydrologist, Freeport McMoRan, AZPDES surface water permitting, Arizona 
Consultant for permit renewals for Christmas, Bagdad, and Bisbee mines 
 
Inspector, Pima County Solid Waste, Environmental audit of solid waste facilities, Pima County, 
Arizona 
Environmental compliance audit of municipal landfills and refuse transfer stations 
 
Project Engineer, Hexcel Corporation, Remedial design consulting, Kent, Washington 
Evaluation of permeable reactive barrier design and economic evaluation of options for remediation of 
chlorinated solvents 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Sierrita Mine 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives. 
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Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow and sulfate transport model construction, calibration, and predictive 
simulations of mitigation alternatives 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Groundwater, Copper Queen Branch 
Regional groundwater flow sulfate transport model construction, calibration, and predictive simulations of 
mitigation alternatives. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Flow and Transport in 
Variably Saturated Water and Air Phases, Sierrita Mine 
Prediction of tailing impoundment drain-down. 
 
Project Hydrologist and Environmental Engineer, Russell Gulch Landfill, Flow and Transport in 
Variably Saturated Water and Air Phases, Various Sites 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, South Yuma County Landfill, Flow and 
Transport in Variably Saturated Water and Air Phases, South Yuma County 
Alternative landfill cover design and performance evaluation. 
 
Project Hydrologist and Environmental Engineer, Hexcel Facility, Flow and Transport in variably 
Saturated Water and Air Phases, Livermore, California 
Evaluation of recontamination potential via PCE volatilization from groundwater. 
 
Project Hydrologist and Environmental Engineer, Freeport McMoRan, Surface Water Runoff, 
Storage, and Routing, Christmas Mine 
Long-term water budget of hydrologic loading to tailing impoundments. 
 


PROFESSIONAL DEVELOPMENT: 


Model Independent Parameter Estimation (PEST) Workshop 
 


ORGANIZATIONS/MEMBERSHIPS: 


Arizona Hydrological Society 
American Geophysical Union 
 


PUBLICATIONS AND PRESENTATIONS: 


Das, B.S., N.W. Haws, P.S.C. Rao, 2005, Defining Geometric Similarity in Soils, Vadose Zone Journal 
4:264 270. 


Haws, N.W., B. Liu, E.J. Kladivko, P.S.C. Rao, C.W. Boast, D.P. Franzmeier, 2004, Spatial Variability and 
Measurement Scale of Infiltration Rate on an Agricultural Landscape, Soil Science Society of 
America Journal, 68: 1818 1826. 


Haws, N.W., B.S. Das, P.S.C. Rao, 2004, Dual Domain Solute Transfer and Transport Processes: 
Evaluation in Batch and Column Experiments, Journal of Contaminant Hydrology, 75 (3 4) 
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Haws, N.W., E.J. Bouwer, W.P. Ball, 2006, The Influence of System Conditions and Modeling Formulation 
when Simulating Cometabolic Biodegradation in Sorbent-Water Systems, Advances in Water 
Resources 29(4): 571-589 


Haws, N.W., J. Simunek, P.S.C. Rao, I.C. Poyer, 2005, Single Porosity and Dual Porosity Modeling of 
Flow and Transport in Subsurface Drained Fields Using Effective Field Scale Parameters, Journal 
of Hydrology 313 (3 4) 257 273 


Haws, N.W., P.S.C. Rao, 2004, The Effect of Vertically Decreasing Macropore Fractions on Simulations of 
Non Equilibrium Solute Transport, Vadose Zone Journal, 31: 1300 1308 


Haws, N.W., W.P. Ball, E.J. Bouwer, 2006, Modeling and Interpreting Bioavailability of Organic 
Contaminant Mixtures in Subsurface Environments, Journal of Contaminant Hydrology 82(3-4): 
255-292 


Haws, N. W., W. P. Ball, E. J. Bouwer, 2007, Effects of Initial Solute Distribution on Contaminant 
Availability, Desorption Modeling, and Subsurface Remediation, J. Environ. Qual. 2007 36: 
1392-1402. 


Haws N. W., M. R. Paraskewich Jr., M. Hilpert, W. P. Ball, 2007, Effect of fluid velocity on 
model-estimated rates of radial solute diffusion in a cylindrical macropore column, Water Resour. 
Res., 43, W10409, doi:10.1029/2006WR005751.  


Perkins, D.B., N.W. Haws, J.W. Jawitz, B.S. Das, P.S.C. Rao, 2007, Soil Hydraulic Properties as 
Ecological Indicators in Forested Watersheds Partially Impacted by Mechanized Military 
Training, Ecological Indicators, 7: 589-597 


Schmidt, J.S., N.W. Haws, R.S. Govindaraju, P.S.C. Rao, 2006, A Semi-Analytical Model for Transient 
Flow to a Subsurface Tile Drain, Journal of Hydrology 317(1-2): 49-62 


 


EMPLOYMENT HISTORY: 


Senior Engineer, MWH Americas, Inc., 2009-Present 
Project Engineer and Hydrologist, Hydro Geo Chem, Inc. (Tucson and Phoenix, Arizona), 2005-2009 
Post-Doctoral Research Fellow, Johns Hopkins University. Dept. of Geography and Environmental 
Engineering (Baltimore, Maryland), 2004-2005 
 











From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Re: Fw: 17 May Reclamation Technology Transfer Meeting - Preliminary Purpose & Agenda
Date: 05/05/2010 05:36 PM
Attachments: 20100502_ortman_everson-arnold_may17-techtranmeet_memo.pdf

Team attendance at this meeting is optional, except for a few people that are already planning to go. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

05/05/2010 02:48 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,
ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us, Melinda D
Roth/R3/USDAFS@FSNOTES, mfarrell@fs.fed.us,
mreichard@swca.com, rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

cc
Subject Fw: 17 May Reclamation Technology Transfer Meeting - Preliminary

Purpose & Agenda

Does anyone have any additional agenda items?  Also, this is a head's up in case you haven't heard
that this meeting is scheduled. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 05/05/2010 02:47 PM ----- 
"Dale Ortman PE"
<daleortmanpe@live.com>

05/02/2010 05:17 PM

To "'Beverley A Everson'" <beverson@fs.fed.us>, "'Kathy Arnold'"
<karnold@rosemontcopper.com>

cc "'Jonathan Rigg'"  <jrigg@swca.com>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "'Marcie Bidwell'" <mbidwell@swca.com>,
"Melinda D Roth" <mroth@fs.fed.us>
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DALE ORTMAN PE     Office: (520) 896-2404  
Consulting Engineer      Mobile: (520) 449-7307 
PO Box 1233       E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To:  Bev Everson (CNF); Kathy Arnold (Rosemont) 


Copy to: 
Jonathan Rigg, Tom Furgason, Melissa Reichard, Marcie Bidwell (SWCA), 
Mindee Roth (CNF) 


From: Dale Ortman PE 
Date:  2 May 2010   


Subject: 
17 May 2010 Reclamation Technology Transfer Meeting 
Preliminary Purpose & Agenda 


 
Bev & Kathy, 
 
I have been tasked with facilitating a Reclamation Technology Transfer session among the CNF, 
Rosemont, and SWCA to be held on May 17th.  In order for the session to be useful in forwarding 
the NEPA compliance process I need your input as to the overall purpose of the meeting, the 
specific agenda for the meeting, and the attendees needed to make the meeting succeed.  My role 
is to facilitate the meeting, but it is up to the CNF and Rosemont to make it a success.  This will 
be a working meeting to achieve a specific goal; therefore attendance should be limited to those 
persons directly responsible for Rosemont’s Reclamation Plan, the CNF’s evaluation of the plan, 
and SWCA’s support of the CNF in preparing the EIS.  Both Rosemont and the CNF must be 
prepared to participate by presenting succinct information, engaging in targeted dialogue, and 
following through on all agreed actions.  
 
Presented below are my initial thoughts and I require your rapid input.  Please confer with all 
persons who you may want to participate and get back to me with your input; preferably no later 
than Thursday May 6th.  



mailto:daleortmanpe@live.com
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PURPOSE 
 
Provide the CNF with All Information Needed to Meet NEPA and USFS Requirements for 
a Reclamation Plan 
 
 
AGENDA 
 


1. Introduction – PRESENTED BY SWCA 
a. Attendee sign-in 
b. Safety orientation 
c. Purpose of meeting 
d. Agenda 


 
2. Define USFS Reclamation Plan Requirements in Regulation and Policy – PRESENTED 


BY CNF 
a. Post-Mine Land Use 
b. Facility specific reclamation design 
c. Bonding 
d. Reclamation Success Criteria and Bond Release 


 
3. Present Current Rosemont Reclamation Plan – PRESENTED BY ROSEMONT 


a. Summarize Reclamation Plan documents submitted to CNF 
i. Itemize documents necessary to current Reclamation Plan 
ii. Itemize obsolete documents, if any 


b. Summarize the Reclamation Plan and what documentation defines each part of the 
plan 


i. Post-Mine Land Use 
ii. Concurrent and post-mine reclamation activities 
iii. Facility-specific reclamation design and activities 
iv. Reclamation success criteria 
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4. Open Discussion of how existing Reclamation Plan documents meet or do not meet the 


CNF requirements – FACILITATED BY SWCA 
a. Post-Mine Land Use 
b. Resource areas affected by Reclamation Plan 
c. Reclamation Plan relationship to Significant Issues 
d. Facility-specific reclamation plans 


i. Design to meet Post-Mine Land Use 
ii. Specific activities & materials needed 
iii.  Quantities 
iv. Success criteria 


e. Other reclamation related information necessary to evaluate potential impact to 
Resource Areas for Significant Issues 
 


5. Determine Action Items - FACILITATED BY SWCA 
a. Spreadsheet of specific action items needed to finalize the Reclamation Plan 


i. Itemize all information needed from Rosemont 
ii. Itemize all actions by CNF 
iii. Itemize all actions by SWCA 


b. Schedule all Action Items 
c. Review all Action Items & Schedule 


 
6. Adjourn Session 


 







Subject 17 May Reclamation Technology Transfer Meeting - Preliminary
Purpose & Agenda

Bev & Kathy, 
  
Attached is a memo with my initial ideas for the Reclamation Tech Transfer meeting scheduled for May 17th.

 Please review and get back to me ASAP. 
  
Cheers, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Salek Shafiqullah
To: Debby Kriegel
Cc: Beverley A Everson; Melinda D Roth
Subject: Re: Fw: 20100217_Golder_Landforming Report
Date: 03/04/2010 11:40 AM

No.  I did not know it was complete and available.  Thanks for the forward and I'll
look into it.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Debby Kriegel/R3/USDAFS

Debby
Kriegel/R3/USDAFS 

03/04/2010 09:05 AM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: 20100217_Golder_Landforming Report

Did you already see the report?

----- Forwarded by Debby Kriegel/R3/USDAFS on 03/04/2010 09:05 AM -----

Melissa Reichard
<mreichard@swca.com> 
Sent by: rosemonteis
<notify@weboffice.com>

03/03/2010 12:29 PM

To Debby Kriegel <dkriegel@fs.fed.us>

cc Tom Furgason <tfurgason@swca.com>, Marcie
Bidwell <mbidwell@swca.com>

Subject 20100217_Golder_Landforming Report

The Golder report is located here:

<https://rosemonteis.webexone.com/r.asp?a=5&id=165396> 

 

Thanks!

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
https://rosemonteis.webexone.com/r.asp?a=5&id=165396


Larry Jones/R3/USDAFS

06/17/2010 08:46 AM

To Melinda D Roth/R3/USDAFS@FSNOTES
cc Beverley A Everson/R3/USDAFS@FSNOTES, 

mreichard@swca.com, tfurgason@swca.com, Richard A 
Gerhart/R3/USDAFS@FSNOTES

bcc
Subject Re: Fw: 2670; Regional Land and Resource Management 

Plan Programmatic Biological Opinion 

i need to get together with rick to discuss any ramifications of this....

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us

Melinda D Roth/R3/USDAFS

Melinda D 
Roth/R3/USDAFS 

06/17/2010 08:07 AM

To tfurgason@swca.com, mreichard@swca.com
cc Beverley A Everson/R3/USDAFS@FSNOTES, Larry 

Jones/R3/USDAFS@FSNOTES
Subject Fw: 2670; Regional Land and Resource Management Plan 

Programmatic Biological Opinion 

For information and project record submission.  See msg below with my highlighted paragraph.  
Thanks.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 06/17/2010 08:04 AM -----

Richard A 
Gerhart/R3/USDAFS 

06/16/2010 01:06 PM

To Melinda Castillo/R3/USDAFS@FSNOTES, Larry 
Jones/R3/USDAFS@FSNOTES, Glenn 
Klingler/R3/USDAFS@FSNOTES, Deborah K 



Sebesta/R3/USDAFS@FSNOTES, Glenn P 
Frederick/R3/USDAFS@FSNOTES, Anne 
Casey/R3/USDAFS@FSNOTES, Josh 
Taiz/R3/USDAFS@FSNOTES, Linda M 
Peery/R3/USDAFS@FSNOTES, pdl r3 coronado 
flt@FSNOTES

cc Andrea W Campbell/R3/USDAFS@FSNOTES
Subject Fw: 2670; Regional Land and Resource Management Plan 

Programmatic Biological Opinion 

All

(Ignore the video conference information, but please pay attention to the attachments)

I mentioned this during Monday's call in. The Region has reinitiated consultation on forest plan 
implementation region-wide. As a result, we are operating under a Section 7(d) statement 
(explained in more detail in the attached correspondence).

This has already had ramifications on the Forest in terms of being able to implement PERP. We are 
working to try to find a path forward with this project, and there remains a prospect that other 
projects (those that require formal consultation) may also be affected. 

As evidenced in the attached correspondence, we have been told to coordinate closely with the 
Regional Wildlife program for any projects that will require formal consultation. In the future, 
district biologists should let me know of any formal consultations and should provide a copy of the 
BA to me prior to  sending a formal request for consultation to FWS. Formal requests should 
probably go out under the Forest Supervisor's signature. This procedure was put in place a few 
years ago, but we have been inconsistent with follow-through.

Additionally, we have been advised that the 7(d) letter (pdf, below) and attachments should 
be placed in the project record for any ongoing NEPA analyses and that BAs should have 
sufficient evidence that we are not exceeding allowable take for any species.

If you have questions, call me. Andrea Campbell should be able to advise you on the NEPA side of 
things.

Rick

Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ  85701
(520) 388-8374



rgerhart@fs.fed.us

----- Forwarded by Richard A Gerhart/R3/USDAFS on 06/16/2010 11:20 AM -----

Mailroom R3 
Sent by: Janine 
Daniels/R3/USDAFS

06/11/2010 08:55 AM

To pdl r3 forest supervisors@FSNOTES, Don G 
DeLorenzo/R3/USDAFS@FSNOTES, Don 
Bright/R3/USDAFS@FSNOTES, Bill 
VanBruggen/R3/USDAFS@FSNOTES, Patrick L 
Jackson/R3/USDAFS@FSNOTES

cc Bobbi L Barrera/R3/USDAFS@FSNOTES, Jackie C 
Andrew/R3/USDAFS@FSNOTES, Matt 
Turner/R3/USDAFS@FSNOTES, Daniel 
Rael/R3/USDAFS@FSNOTES, Susan S 
Millsap/R3/USDAFS@FSNOTES, Beverly 
deGruyter/R3/USDAFS@FSNOTES, Rhonda S 
Stewart/R3/USDAFS@FSNOTES, Gary K 
Ziehe/R3/USDAFS@FSNOTES, Rhonda S 
Helzner/R3/USDAFS@FSNOTES, Art 
Telles/R3/USDAFS@FSNOTES, Jon T 
Williams/R3/USDAFS@FSNOTES, Raulin W 
Amy/R3/USDAFS@FSNOTES, Genevieve R 
Masters/R3/USDAFS@FSNOTES, Elizabeth 
Humphrey/R3/USDAFS@FSNOTES, Charles J 
Denton/R3/USDAFS@FSNOTES, Fred 
Wong/R3/USDAFS@FSNOTES, Joel W 
Schultz/R3/USDAFS@FSNOTES, Gabrielle M 
Kenton/R3/USDAFS@FSNOTES, Mike R 
Leonard/R3/USDAFS@FSNOTES, Stu 
Lovejoy/R3/USDAFS@FSNOTES, Chirre 
Keckler/R3/USDAFS@FSNOTES, Paul 
Flanagan/R3/USDAFS@FSNOTES, Cecelia 
Overby/R3/USDAFS@FSNOTES, Richard A 
Gerhart/R3/USDAFS@FSNOTES, Ronnie 
Maes/R3/USDAFS@FSNOTES, Randall A 
Smith/R3/USDAFS@FSNOTES, Bob 
Davis/R3/USDAFS@FSNOTES, pdl r3 forest admin 
assistants@FSNOTES

Subject 2670; Regional Land and Resource Management Plan 
Programmatic Biological Opinion 

ALL:  Reminder that there will be a VTC this afternoon with the RF to discuss the letter (below, 
with attachments).  We will start at 1500 NM/1400 AZ time.  Forest Supervisors or their actings 
should plan on attending.  

Dial-in information was provided previously, but is also included here:  



Video Participant Instructions:

With the Tandberg remote, please have your users dial in to 3001 by pushing the green 
button, and then entering 3001 with the keypad.  Then hit the [OK/Menu] button.  Then 
hit the [OK/Menu] button again.

All attendees are to dial only 3001.  Please do NOT accept calls from anyone during the 
meeting.  If an attendee dials another attendee's video system instead of the 3001 
number, it will interrupt the video conference.

The following Correspondence is archived in the Records database. Any enclosures will follow the 
letter in this message.

  - FS_correspondence.doc

To open this document in the Records database, click on this link ->

To access all documents in the National Records Database, click on this link ->



From: Salek Shafiqullah
To: Melinda D Roth
Subject: Re: Fw: ADEQ Catalog of Activities
Date: 11/18/2009 07:12 PM

Thanks Mindee,
Thank you for the heads up.  I will look into it.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS 

11/18/2009 11:37 AM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: ADEQ Catalog of Activities

See msg. below.  My understanding is that ADEQ submitted reams of
information as their list of past, present, and ...future actions as
requested.  Teresa Ann could not decipher this tech info so we asked
SWCA to have one of their tech people review it.  It looks like it has
limited utility, except see the note below.  Maybe you would want to
find out who/how at SWCA came to this conclusion and what ADEQ
gave us?

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 11/18/2009 11:33 AM -----

"Melissa Reichard"
<mreichard@swca.com> 

11/18/2009 10:48 AM

To "Melinda D Roth" <mroth@fs.fed.us>

cc "Beverley A Everson" <beverson@fs.fed.us>,
"Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Tom
Furgason" <tfurgason@swca.com>

Subject RE: ADEQ Catalog of Activities

All-

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES


 
This is what our Hydrologist stated after reviewing ADEQ’s submission:

 
“I would not interpret any of the concerns raised by ADEQ to be past,
present, or foreseeable events.    
 
The old mining works referenced by ADEQ could be thought of as a series
of "past events".  But I think that's a stretch because we do not know
when they occurred or really any details about them.  I would classify
them instead as just part of the affected environment.”

 
He did note a “useful thing you can take away from this data is that
there is a single monitoring well located in the immediate area for which
very extensive water quality sampling was conducted in 2001.” 

 
This could be useful for analysis purposes. 

 
So, with his interpretation, I don’t believe there are activities to add to the Cooperators’
Catalog. Please let us know if you concur.

 
Thanks!

 
Melissa 

 
"Science is organized knowledge. Wisdom is organized life." -Immanuel
Kant
From: Melinda D Roth [mailto:mroth@fs.fed.us] 
Sent: Friday, November 13, 2009 9:11 AM
To: Melissa Reichard
Cc: Beverley A Everson; Teresa Ann Ciapusci; Tom Furgason; Melinda D Roth
Subject: Re: ADEQ Catalog of Activities

 

We would like to assign it to SWCA.  It sounds like the data needs to be interpreted
by a Hydrologist.  Hopefully, the list of projects that results will be manageable.  Let
me know what your timeframe looks like.  We would like to have the FS IDT review
the final list ASAP so it can be applied to the analysis and EIS write-ups. 

Mindee Roth
Coronado National Forest



300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Melissa Reichard"
<mreichard@swca.com> 

11/12/2009 02:39 PM 

To "Melinda D Roth" <mroth@fs.fed.us>, "Beverley A Everson"
<beverson@fs.fed.us> 

cc "Tom Furgason" <tfurgason@swca.com>, "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us> 

Subject ADEQ Catalog of Activities

 

Ladies- 
TA and I just spoke and ADEQ has submitted raw data that needs interpretation in order to
get it into categories of Past, Present and Foreseeable. Who needs to do this
interpretation? Do you want this assigned to SWCA? I will need this done in order to
combine their input into the overall spreadsheet. 
  
Thanks! 
  
Melissa  Reichard 
Project Administrator 
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 85701 
(520)325-9194, (520)325-2033 fax 
  
Sound Science. Creative Solutions. 
  
"Man's mind, once stretched by a new idea, never regains its original



dimensions." -Oliver Wendell Holmes 



From: Debby Kriegel
To: Melinda D Roth; mreichard@swca.com
Cc: Salek Shafiqullah
Subject: Re: Fw: any chance we could get a hold of the copy of Horst's book?
Date: 11/18/2009 03:34 PM

As far as I know, I have the only copy around here.  I loaned it to Marcie for 2 or 3
weeks recently, and Salek currently has it.  If Salek is finished with it and Melissa
just needs it for a short time, that's fine, but I'd like it back soon.  Or maybe we
need one more copy? 

The book can be purchased on the internet.  Here's one site with a good sale price
($104): http://search.barnesandnoble.com/Landforming/Horst-J-
Schor/e/9780471721796

▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS 

11/18/2009 02:33 PM

To Debby Kriegel/R3/USDAFS@FSNOTES

cc mreichard@swca.com

Subject Fw: any chance we could get a hold of the copy of
Horst's book?

Does the FS or Marcie have access to Horst's book for SWCA review? 
Is it available for purchase?

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 11/18/2009 02:32 PM -----

"Melissa Reichard"
<mreichard@swca.com> 

11/18/2009 12:44 PM

To "Melinda D Roth" <mroth@fs.fed.us>

cc

Subject any chance we could get a hold of the copy of
Horst's book?

 

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


 
Melissa  Reichard
Project Administrator
SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
(520)325-9194, (520)325-2033 fax

 
Sound Science. Creative Solutions.

 
"Man's mind, once stretched by a new idea, never regains its original
dimensions." -Oliver Wendell Holmes



From: William B Gillespie
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; Beverley A Everson; ccoyle@swca.com; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us;
kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; mreichard@swca.com; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; wkeyes@fs.fed.us

Subject: Re: Fw: Aug 20 Coop Agency Mtg
Date: 08/17/2009 09:48 AM

I'm willing to attend this meeting this meeting and be available for answering questions concerning
archaeological sites. 

William Gillespie, Archaeologist
Coronado National Forest
300 W Congress
Tucson AZ 85701
Phone 520-388-8392 
FAX 520-388-8305

Beverley A Everson/R3/USDAFS

08/13/2009 03:01 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, dkriegel@fs.fed.us,
dsebesta@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
jable@fs.fed.us, kbrown03@fs.fed.us, kellett@fs.fed.us,
ljones02@fs.fed.us, Mary M Farrell/R3/USDAFS@FSNOTES,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, wgillespie@fs.fed.us, wkeyes@fs.fed.us

cc Beverley A Everson/R3/USDAFS@FSNOTES, ccoyle@swca.com,
mreichard@swca.com, tfurgason@swca.com

Subject Fw: Aug 20 Coop Agency Mtg

Please read Mindee's message below, concerning the team's participation in the next Cooperating
Agency meeting.  What do you think of this idea, and if you're in favor of it, would you be willing to
participate?  FYI, discussions among the biologists would be encouraged, as would all other
discussions about the project, however, that would not be the emphasis of the meeting (a biology
meeting on August 20th had been discussed previously, and that's why Mindee brings it up; it had not
gone to the planning stage yet, and that's why you're hearing about it for the first time, and have not
previously been asked if you could participate). 

I look forward to getting your input. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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----- Forwarded by Beverley A Everson/R3/USDAFS on 08/13/2009 02:21 PM -----
Melinda D Roth/R3/USDAFS

08/13/2009 02:02 PM
To Beverley A Everson/R3/USDAFS@FSNOTES
cc Teresa Ann Ciapusci/R3/USDAFS@FSNOTES

Subject Aug 20 Coop Agency Mtg

In an effort to address the IDT concerns raised yesterday regarding interfacing with the Cooperating
Agencies, TA and I had an idea.  Teresa Ann plans to  allow time at this month's Coop Agency
meeting to ask additional questions about the alternatives, since comments are requested by Aug 28th.
 The thought is to set up displays after lunch, one for each of the 4 action alternatives, staff each
station with one or 2 IDT members, and allow Coops to mill around, similar to an open house, and ask
questions of the IDT about the alternatives.  (The discussion on biology would be put off since
Alternatives is a more timely point of discussion right now)  Of course, this would require getting
materials together and also getting that info to the webmaster and project record keeper.   What do you
think? 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX) 



From: Mary M Farrell
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; Beverley A Everson; ccoyle@swca.com; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us;
kellett@fs.fed.us; ljones02@fs.fed.us; mreichard@swca.com; rlefevre@fs.fed.us; sldavis@fs.fed.us;
sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; wgillespie@fs.fed.us; wkeyes@fs.fed.us

Subject: Re: Fw: Aug 20 Coop Agency Mtg
Date: 08/14/2009 03:58 PM

sounds like a good idea, and I'd be available the 20th.   

Mary M. Farrell
Heritage Program Leader and Tribal Liaison
Coronado National Forest
300 W. Congress
Tucson, AZ  85701
(520) 388-8391
(520) 388-8305  (fax) 

Beverley A Everson/R3/USDAFS

08/13/2009 03:01 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, dkriegel@fs.fed.us,
dsebesta@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
jable@fs.fed.us, kbrown03@fs.fed.us, kellett@fs.fed.us,
ljones02@fs.fed.us, Mary M Farrell/R3/USDAFS@FSNOTES,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, wgillespie@fs.fed.us, wkeyes@fs.fed.us

cc Beverley A Everson/R3/USDAFS@FSNOTES, ccoyle@swca.com,
mreichard@swca.com, tfurgason@swca.com

Subject Fw: Aug 20 Coop Agency Mtg

Please read Mindee's message below, concerning the team's participation in the next Cooperating
Agency meeting.  What do you think of this idea, and if you're in favor of it, would you be willing to
participate?  FYI, discussions among the biologists would be encouraged, as would all other
discussions about the project, however, that would not be the emphasis of the meeting (a biology
meeting on August 20th had been discussed previously, and that's why Mindee brings it up; it had not
gone to the planning stage yet, and that's why you're hearing about it for the first time, and have not
previously been asked if you could participate). 

I look forward to getting your input. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 08/13/2009 02:21 PM ----- 
Melinda D Roth/R3/USDAFS To Beverley A Everson/R3/USDAFS@FSNOTES
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08/13/2009 02:02 PM
cc Teresa Ann Ciapusci/R3/USDAFS@FSNOTES

Subject Aug 20 Coop Agency Mtg

In an effort to address the IDT concerns raised yesterday regarding interfacing with the Cooperating
Agencies, TA and I had an idea.  Teresa Ann plans to  allow time at this month's Coop Agency
meeting to ask additional questions about the alternatives, since comments are requested by Aug 28th.
 The thought is to set up displays after lunch, one for each of the 4 action alternatives, staff each
station with one or 2 IDT members, and allow Coops to mill around, similar to an open house, and ask
questions of the IDT about the alternatives.  (The discussion on biology would be put off since
Alternatives is a more timely point of discussion right now)  Of course, this would require getting
materials together and also getting that info to the webmaster and project record keeper.   What do you
think? 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)



From: Beverley A Everson
To: Tom Furgason
Cc: Dale Ortman PE; Roger D Congdon; Salek Shafiqullah
Subject: Re: FW: Back at you
Date: 10/13/2009 12:37 PM

Tom, 

Thanks for the information, and for pushing to get the data. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason" <tfurgason@swca.com>

10/13/2009 09:00 AM

To "Beverley A Everson" <beverson@fs.fed.us>
cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D Congdon"

<rcongdon@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com>
Subject FW: Back at you

Bev, 
  
This was in response to a prodding email that I sent to Kathy regarding a request for additional
information for the Water Resources Section of Chapter 3. 
  
Tom 
  
______________________________________ 
  
  
Tom – 
Sorry I should have had this to you yesterday, however here they are…. 

  
Two or three things that I will let you know and then I will officially submit to Charles when I have confirmed

exact dates: 
1.       Air modeling protocols should be submitted fairly soon (this will have some of your information for the air

section) 
2.       Montgomery Modeling report is in its last stages – aka death throes – I hope to have that out by next

week 

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
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3.       The pit lake chemistry stuff will be out within the next 3-4 weeks 
4.       There are several reports that are being developed for the APP that probably will help: 
a.       Site water management plan update 
b.       Fate and Transport Modeling  plan 
c.       General permits for septic systems, intermediate stock piles, etc 
d.       Water reuse permit application information for grey water 
5.       We are also pulling together stormwater sampling results from some baseline sampling we have done 
  
I am sure there is something else I need to remember but this should help with some pieces… 
  
Cheers! 
Kathy 
  
Katherine Arnold, PE | Director of Environmental and Regulatory Affairs 
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724 
karnold@rosemontcopper.com 
  

 
Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 

3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com 
  
PLEASE NOTE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain
confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the

intended recipient, please delete all  copies and notify us immediately. 
 

  

mailto:karnold@augustaresource.com
http://www.rosemontcopper.com/


From: Salek Shafiqullah
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Krizek, David'; 'Debby Kriegel'; fsamorano@rosemontcopper.com; 'Jonathan Rigg'; 'Kathy

Arnold'; Marcie Bidwell; 'Melissa Reichard'; 'Tom Furgason'
Subject: Re: FW: Barrel-Only Landform
Date: 06/29/2010 03:19 PM
Attachments: Prelim Barrel_Proposed Survey Area.pdf

Hello Dale,
It appears that the Rosemont design team has modified the concept to create a new
version as mutually agreed upon at the last meeting.  I was under the assumption
that the collaborative approach we had been using to discuss pros and cons of the
concepts would continue with the proposed meeting scheduled for this week.   I am
wondering why this approach is being abandoned, as we have made positive strides
in formulating a concept design which could please all the parties involved?  From a
quick review of just the drawing it is difficult to understand ALL the changes the
design team has made as well as ALL the pros and cons of this concept.       

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

06/29/2010 10:12 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek
Shafiqullah'" <sshafiqullah@fs.fed.us>

cc "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Tom Furgason'" <tfurgason@swca.com>,
"'Melissa Reichard'" <mreichard@swca.com>,
"'Jonathan Rigg'" <jrigg@swca.com>, "'Kathy
Arnold'" <karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek,
David'" <David.Krizek@tetratech.com>, "Marcie
Bidwell" <mbidwell@swca.com>

Subject FW: Barrel-Only Landform

Debby & Salek,

 
I have not received a response to the recommendations in the email below.  Please
provide your input regarding the recommendations so that we may reach an
expeditious conclusion to the team’s efforts and proceed to a potential alternative
for Reta’s consideration. 

 
Regards,

 
Dale
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_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

 

 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, June 27, 2010 6:29 PM
To: 'Debby Kriegel'; 'Salek Shafiqullah'; 'mbidwell@swca.com'; 'Kathy
Arnold'; 'fsamorano@rosemontcopper.com'; 'Krizek, David'
Cc: 'Beverley A Everson'; 'tfurgason@swca.com'; 'Jonathan Rigg';
'Melissa Reichard'
Subject: Barrel-Only Landform
Importance: High

 
All,

 
Attached is the latest landform topography developed by Rosemont for the Barrel-
Only landform alternative.  This landform has been developed through the joint
efforts of the CNF, SWCA, Rosemont, and TetraTech and incorporates the following
elements:

 
·         Extension of the Upper Barrel drainage within the landform
·         Multiple ridge landforms with differing elevations
·         Potential for variable slopes on eastern flanks of the landform
·         Potential for reduction in number of drainage control benches on
eastern flank of landform
·         Improved stormwater discharge control utilizing the extension of the
Upper Barrel drainage
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·         Maintain overall 3:1 slopes with drainage benches on west side of
landform to provide required storage capacity and maintain tailings
placement operations
·         Maintain waste rock perimeter buttress surrounding tailings
·         Maintain encapsulation of the heap leach facility 

 
The team has done an excellent job in the collaborative effort to develop this
landform concept.  I believe we have reached a point in the process where the
landform concept should be turned over to Rosemont for final engineering
development as the Barrel-Only Alternative for consideration in the DEIS.  I
recommend that, in addition to the general design objectives listed above,
Rosemont develop the following during the final engineering:

 
·         Confirm constructability of the landform
·         Summarize the concurrent & final reclamation plan
·         General layout of rock sub-drains & flow-through drains
·         General stormwater control plan, including commitment to the
design criteria currently in the Site Water Management Plan Update

 
In addition, I propose that we not meet on June 30

th
 as currently scheduled but the

team review the attached landform and provide any additional design objectives
for Rosemont to include in the final engineering.  Please get back to me ASAP with
comments and any design objectives you believe should be included in the final
design.

 
If you have any questions please email me or try the Utah phone listed below.

 
Regards,

 
Dale

 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile



(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623
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From: Fermin Samorano
To: Dale Ortman PE; Salek Shafiqullah
Cc: Beverley A Everson; 'Krizek, David'; Debby Kriegel; Jonathan Rigg; Kathy Arnold; Marcie Bidwell; Melissa

Reichard; Tom Furgason
Subject: RE: FW: Barrel-Only Landform
Date: 06/30/2010 08:28 AM

Dale,
 
I am not available.
 
Thank you,
 
Fermin A. Samorano
Rosemont Copper
Mine Manager
Office: 520-445-7461
Cell:  520-343-8765  
 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Wednesday, June 30, 2010 8:13 AM
To: 'Salek Shafiqullah'
Cc: 'Beverley A Everson'; 'Krizek, David'; 'Debby Kriegel'; Fermin Samorano; 'Jonathan Rigg'; Kathy
Arnold; 'Marcie Bidwell'; 'Melissa Reichard'; 'Tom Furgason'
Subject: RE: FW: Barrel-Only Landform
Importance: High
 
Salek,
 
Thanks for expressing your concern.  I take it that you would like to hold an update meeting today
to allow further evaluation of the design concept prior to Rosemont proceeding father in its
development.  Debby has let me know that both of you have a prior commitment in the morning
but will be available after lunch.  I’ll work to  see if we can arrange a meeting in the early
afternoon.  I’ll get back to you on this one.
 
Dale
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Tuesday, June 29, 2010 3:19 PM
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Krizek, David'; 'Debby Kriegel'; fsamorano@rosemontcopper.com; 'Jonathan
Rigg'; 'Kathy Arnold'; Marcie Bidwell; 'Melissa Reichard'; 'Tom Furgason'
Subject: Re: FW: Barrel-Only Landform
 

Hello Dale, 
It appears that the Rosemont design team has modified the concept to create a new version as
mutually agreed upon at the last meeting.  I was under the assumption that the collaborative approach
we had been using to discuss pros and cons of the concepts would continue with the proposed
meeting scheduled for this week.   I am wondering why this approach is being abandoned, as we have
made positive strides in formulating a concept design which could please all the parties involved?
 From a quick review of just the drawing it is difficult to understand ALL the changes the design team
has made as well as ALL the pros and cons of this concept.       

Salek Shafiqullah, Hydrologist
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Coronado National Forest
520-388-8377

"Dale Ortman PE"
<daleortmanpe@live.com>

06/29/2010 10:12 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>

cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "'Jonathan Rigg'"  <jrigg@swca.com>,
"'Kathy Arnold'" <karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek, David'"
<David.Krizek@tetratech.com>, "Marcie Bidwell"
<mbidwell@swca.com>

Subject FW: Barrel-Only Landform

 

Debby & Salek, 
  
I have not received a response to the recommendations in the email below.  Please provide your input regarding
the recommendations so that we may reach an expeditious conclusion to the team’s efforts and proceed to a
potential alternative for Reta’s consideration. 

  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
  
  
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, June 27, 2010 6:29 PM
To: 'Debby Kriegel'; 'Salek Shafiqullah'; 'mbidwell@swca.com'; 'Kathy Arnold';
'fsamorano@rosemontcopper.com'; 'Krizek, David'
Cc: 'Beverley A Everson'; 'tfurgason@swca.com'; 'Jonathan Rigg'; 'Melissa Reichard'
Subject: Barrel-Only Landform
Importance: High 
  
All, 
  
Attached is the latest landform topography developed by Rosemont for the Barrel-Only landform alternative.
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 This landform has been developed through the joint efforts of the CNF, SWCA, Rosemont, and TetraTech and

incorporates the following elements: 
  
·         Extension of the Upper Barrel drainage within the landform 
·         Multiple ridge landforms with differing elevations 
·         Potential for variable slopes on eastern flanks of the landform 
·         Potential for reduction in number of drainage control benches on eastern flank of landform 
·         Improved stormwater discharge control utilizing the extension of the Upper Barrel drainage 
·         Maintain overall 3:1 slopes with drainage benches on west side of landform to provide required storage

capacity and maintain tailings placement operations 
·         Maintain waste rock perimeter buttress surrounding tailings 
·         Maintain encapsulation of the heap leach facility 

  
The team has done an excellent job in the collaborative effort to develop this landform concept.  I believe we
have reached a point in the process where the landform concept should be turned over to Rosemont for final
engineering development as the Barrel-Only Alternative for consideration in the DEIS.  I recommend that, in
addition to the general design objectives listed above, Rosemont develop the following during the final

engineering: 
  
·         Confirm constructability of the landform 
·         Summarize the concurrent & final reclamation plan 
·         General layout of rock sub-drains & flow-through drains 
·         General stormwater control plan, including commitment to the design criteria currently in the Site Water

Management Plan Update 
  
In addition, I propose that we not meet on June 30th as currently scheduled but the team review the attached
landform and provide any additional design objectives for Rosemont to include in the final engineering.  Please
get back to me ASAP with comments and any design objectives you believe should be included in the final design.

  
If you have any questions please email me or try the Utah phone listed below. 
  
Regards, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 

mailto:daleortmanpe@live.com


Oracle, AZ  85623 
 



From: Beverley A Everson
To: Salek Shafiqullah; Dale Ortman PE; 'Debby Kriegel'; 'Jonathan Rigg'; 'Melissa Reichard'; 'Tom Furgason';

Melinda D Roth
Subject: Re: FW: Barrel-Only Landform
Date: 06/29/2010 04:07 PM

I understand your concerns, Salek, and encourageall of you to do what you need to
do to to make sure that you are all on the same page with this alternative.  

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

06/29/2010 03:19 PM

To "Dale Ortman PE" <daleortmanpe@live.com>

cc "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Krizek, David'" <David.Krizek@tetratech.com>,
"'Debby Kriegel'" <dkriegel@fs.fed.us>,
fsamorano@rosemontcopper.com, "'Jonathan Rigg'"
<jrigg@swca.com>, "'Kathy Arnold'"
<karnold@rosemontcopper.com>, "Marcie Bidwell"
<mbidwell@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "'Tom Furgason'"
<tfurgason@swca.com>

Subject Re: FW: Barrel-Only Landform

Hello Dale, 
It appears that the Rosemont design team has modified the concept to
create a new version as mutually agreed upon at the last meeting.  I
was under the assumption that the collaborative approach we had
been using to discuss pros and cons of the concepts would continue
with the proposed meeting scheduled for this week.   I am wondering
why this approach is being abandoned, as we have made positive
strides in formulating a concept design which could please all the
parties involved?  From a quick review of just the drawing it is difficult
to understand ALL the changes the design team has made as well as
ALL the pros and cons of this concept.       

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 
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From: Debby Kriegel
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Krizek, David'; fsamorano@rosemontcopper.com; 'Jonathan Rigg'; 'Kathy Arnold'; Marcie

Bidwell; 'Melissa Reichard'; 'Salek Shafiqullah'; 'Tom Furgason'; Debby Kriegel
Subject: Re: FW: Barrel-Only Landform
Date: 06/29/2010 11:30 AM
Attachments: Prelim Barrel_Proposed Survey Area.pdf

Dale (and all), 

I'm ok with not having a meeting tomorrow. 

I've briefly looked at the new drawing and although it looks better, I'm confused about the numerous
double contour lines and contour lines that cross one another.  Can someone explain what these are
showing?   

I plan to meet with Salek to discuss this alternative further.  I would like to provide a consolidated FS
comments and recommendations in writing within a week.  I do not consider this a "conclusion to the
team's efforts", though maybe it'll be a slightly different team moving forward. 

Thanks. 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

"Dale Ortman PE"
<daleortmanpe@live.com>

06/29/2010 10:12 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>

cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "'Jonathan Rigg'"  <jrigg@swca.com>,
"'Kathy Arnold'" <karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek, David'"
<David.Krizek@tetratech.com>, "Marcie Bidwell"
<mbidwell@swca.com>

Subject FW: Barrel-Only Landform

Debby & Salek, 
  
I have not received a response to the recommendations in the email below.  Please provide your input regarding
the recommendations so that we may reach an expeditious conclusion to the team’s efforts and proceed to a
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potential alternative for Reta’s consideration. 

  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
  
  
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, June 27, 2010 6:29 PM
To: 'Debby Kriegel'; 'Salek Shafiqullah'; 'mbidwell@swca.com'; 'Kathy Arnold';
'fsamorano@rosemontcopper.com'; 'Krizek, David'
Cc: 'Beverley A Everson'; 'tfurgason@swca.com'; 'Jonathan Rigg'; 'Melissa Reichard'
Subject: Barrel-Only Landform
Importance: High 
  
All, 
  
Attached is the latest landform topography developed by Rosemont for the Barrel-Only landform alternative.
 This landform has been developed through the joint efforts of the CNF, SWCA, Rosemont, and TetraTech and

incorporates the following elements: 
  
·         Extension of the Upper Barrel drainage within the landform 
·         Multiple ridge landforms with differing elevations 
·         Potential for variable slopes on eastern flanks of the landform 
·         Potential for reduction in number of drainage control benches on eastern flank of landform 
·         Improved stormwater discharge control utilizing the extension of the Upper Barrel drainage 
·         Maintain overall 3:1 slopes with drainage benches on west side of landform to provide required storage

capacity and maintain tailings placement operations 
·         Maintain waste rock perimeter buttress surrounding tailings 
·         Maintain encapsulation of the heap leach facility 

  
The team has done an excellent job in the collaborative effort to develop this landform concept.  I believe we
have reached a point in the process where the landform concept should be turned over to Rosemont for final
engineering development as the Barrel-Only Alternative for consideration in the DEIS.  I recommend that, in
addition to the general design objectives listed above, Rosemont develop the following during the final
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engineering: 
  
·         Confirm constructability of the landform 
·         Summarize the concurrent & final reclamation plan 
·         General layout of rock sub-drains & flow-through drains 
·         General stormwater control plan, including commitment to the design criteria currently in the Site Water

Management Plan Update 
  
In addition, I propose that we not meet on June 30th as currently scheduled but the team review the attached
landform and provide any additional design objectives for Rosemont to include in the final engineering.  Please
get back to me ASAP with comments and any design objectives you believe should be included in the final design.

  
If you have any questions please email me or try the Utah phone listed below. 
  
Regards, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Dale Ortman PE
To: 'Salek Shafiqullah'
Cc: 'Beverley A Everson'; 'Krizek, David'; 'Debby Kriegel'; fsamorano@rosemontcopper.com; 'Jonathan Rigg'; 'Kathy

Arnold'; 'Marcie Bidwell'; 'Melissa Reichard'; 'Tom Furgason'
Subject: RE: FW: Barrel-Only Landform
Date: 06/30/2010 08:13 AM
Importance: High

Salek,
 
Thanks for expressing your concern.  I take it that you would like to hold an update meeting today
to allow further evaluation of the design concept prior to Rosemont proceeding father in its
development.  Debby has let me know that both of you have a prior commitment in the morning
but will be available after lunch.  I’ll work to  see if we can arrange a meeting in the early
afternoon.  I’ll get back to you on this one.
 
Dale
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Tuesday, June 29, 2010 3:19 PM
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Krizek, David'; 'Debby Kriegel'; fsamorano@rosemontcopper.com; 'Jonathan
Rigg'; 'Kathy Arnold'; Marcie Bidwell; 'Melissa Reichard'; 'Tom Furgason'
Subject: Re: FW: Barrel-Only Landform
 

Hello Dale, 
It appears that the Rosemont design team has modified the concept to create a new version as
mutually agreed upon at the last meeting.  I was under the assumption that the collaborative approach
we had been using to discuss pros and cons of the concepts would continue with the proposed
meeting scheduled for this week.   I am wondering why this approach is being abandoned, as we have
made positive strides in formulating a concept design which could please all the parties involved?
 From a quick review of just the drawing it is difficult to understand ALL the changes the design team
has made as well as ALL the pros and cons of this concept.       

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Dale Ortman PE"
<daleortmanpe@live.com>

06/29/2010 10:12 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>

cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Tom Furgason'"
<tfurgason@swca.com>, "'Melissa Reichard'"
<mreichard@swca.com>, "'Jonathan Rigg'"  <jrigg@swca.com>,
"'Kathy Arnold'" <karnold@rosemontcopper.com>,
<fsamorano@rosemontcopper.com>, "'Krizek, David'"
<David.Krizek@tetratech.com>, "Marcie Bidwell"
<mbidwell@swca.com>

Subject FW: Barrel-Only Landform

 

Debby & Salek, 
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I have not received a response to the recommendations in the email below.  Please provide your input regarding
the recommendations so that we may reach an expeditious conclusion to the team’s efforts and proceed to a
potential alternative for Reta’s consideration. 

  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
  
  
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, June 27, 2010 6:29 PM
To: 'Debby Kriegel'; 'Salek Shafiqullah'; 'mbidwell@swca.com'; 'Kathy Arnold';
'fsamorano@rosemontcopper.com'; 'Krizek, David'
Cc: 'Beverley A Everson'; 'tfurgason@swca.com'; 'Jonathan Rigg'; 'Melissa Reichard'
Subject: Barrel-Only Landform
Importance: High 
  
All, 
  
Attached is the latest landform topography developed by Rosemont for the Barrel-Only landform alternative.
 This landform has been developed through the joint efforts of the CNF, SWCA, Rosemont, and TetraTech and

incorporates the following elements: 
  
·         Extension of the Upper Barrel drainage within the landform 
·         Multiple ridge landforms with differing elevations 
·         Potential for variable slopes on eastern flanks of the landform 
·         Potential for reduction in number of drainage control benches on eastern flank of landform 
·         Improved stormwater discharge control utilizing the extension of the Upper Barrel drainage 
·         Maintain overall 3:1 slopes with drainage benches on west side of landform to provide required storage

capacity and maintain tailings placement operations 
·         Maintain waste rock perimeter buttress surrounding tailings 
·         Maintain encapsulation of the heap leach facility 

  
The team has done an excellent job in the collaborative effort to develop this landform concept.  I believe we
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have reached a point in the process where the landform concept should be turned over to Rosemont for final
engineering development as the Barrel-Only Alternative for consideration in the DEIS.  I recommend that, in
addition to the general design objectives listed above, Rosemont develop the following during the final

engineering: 
  
·         Confirm constructability of the landform 
·         Summarize the concurrent & final reclamation plan 
·         General layout of rock sub-drains & flow-through drains 
·         General stormwater control plan, including commitment to the design criteria currently in the Site Water

Management Plan Update 
  
In addition, I propose that we not meet on June 30th as currently scheduled but the team review the attached
landform and provide any additional design objectives for Rosemont to include in the final engineering.  Please
get back to me ASAP with comments and any design objectives you believe should be included in the final design.

  
If you have any questions please email me or try the Utah phone listed below. 
  
Regards, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
 

mailto:daleortmanpe@live.com


From: Salek Shafiqullah
To: Beverley A Everson
Subject: Re: Fw: Civil-Engineering-Geotech Meeting on January 21
Date: 01/09/2009 10:55 AM

Hello Bev,
I am available and have put it on my calendar.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

01/09/2009 09:59 AM

To Walter Keyes/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES

cc

Subject Fw: Civil-Engineering-Geotech Meeting on January 21

Everyone, please let me know of your availability to attend this
meeting.  Thanks.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 01/09/2009 09:56 AM -----

Kathy Arnold
<karnold@rosemontcopper.com> 

01/08/2009 06:10 PM

To Beverley A Everson <beverson@fs.fed.us>

cc Tom Furgason <tfurgason@swca.com>

Subject Civil-Engineering-Geotech Meeting on
January 21

Bev – 
We sorted out the topics for the meeting on January 21 and I have listed them below
along with potential presenters.

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES


 
Geotechnical Evaluations – Tetra Tech, Jamie Joggerst/Troy Meyer
Geologic Hazards Assessment, Seismic – Tetra Tech, Jamie Joggerst; M3, Craig Hunt;
AMEC, Derek Wittwer
Mass Stability – Tetra Tech, Troy Meyer; AMEC, Derek Wittwer
Design Criteria - Tetra Tech, Joel Carrasco; M3, Craig Hunt; AMEC, Derek Wittwer
Slope Stability – Tetra Tech, Joel Carrasco; AMEC, Derek Wittwer; Rosemont, Fermin
Samorano
Pit Slope Stability – Tetra Tech, Jamie Joggerst

 
I also anticipate that we will make Jeff Cornoyer a geologist with Rosemont available and
may have an additional two or three people attend from Rosemont, bringing the total
attendees for Rosemont to about 10.  I anticipate that the presentations will be in the
form of a powerpoint presentation with loads of time for questions, answers, and other
discussion.

 
I will give you a call to discuss, please let me know if you would like to talk about other
issues under this topic and I will make it happen.  I was hoping that we could schedule
this for right after lunch from 1-5 so that we wouldn’t have a lunch break in the middle of
the meeting.  But we can further discuss the time as appropriate.

 
Cheers!
Kathy

 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com

 

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

 
PLEASE NOTE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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From: daleortmanpe@live.com
Reply To: daleortmanpe@live.com
To: Bev Everson - USFS
Cc: Salek Shafiqullah - USFS; Tom Furgason - SWCA
Subject: Re: FW: Conference Calls and a meeting on April 15
Date: 03/12/2010 01:13 PM

Thanks Bev,

We are moving forward with this.

Sent from my Verizon Wireless BlackBerry

From: Beverley A Everson <beverson@fs.fed.us>
Date: Fri, 12 Mar 2010 13:07:08 -0700
To: Dale Ortman PE<daleortmanpe@live.com>
Cc: Salek Shafiqullah - USFS<sshafiqullah@fs.fed.us>
Subject: Re: FW: Conference Calls and a meeting on April 15

Hi Dale, 

Salek is out of the office today, but I just spoke to him on the phone and he said that he authorizes
you to move ahead with the calls and meeting. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Dale Ortman PE"
<daleortmanpe@live.com>

03/12/2010 07:25 AM

To "Salek Shafiqullah - USFS " <sshafiqullah@fs.fed.us>
cc "'Beverley A Everson'" <beverson@fs.fed.us>

Subject FW: Conference Calls and a meeting on April  15

Salek, 
  
Please respond in the affirmative to authorize me to proceed with the conference calls and meeting proposed by

Rosemont. 
  
Regards, 

mailto:daleortmanpe@live.com
mailto:daleortmanpe@live.com
mailto:beverson@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com


  
Dale 
  
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Friday, March 12, 2010 7:22 AM
To: 'Kathy Arnold'
Cc: Salek Shafiqullah - USFS (sshafiqullah@fs.fed.us); 'Tom Furgason'; 'Beverley A Everson'
Subject: RE: Conference Calls and a meeting on April 15 
  
Kathy, 
  
I got a call from Salek yesterday afternoon and he is in agreement that the conference calls and meeting are a
good idea and he will authorize me to proceed setting up both.  Salek did want to confirm that Rosemont would
not participate in the calls or the meeting and that it would be an extension of the first meeting.  However, any
modifications to the plan would, of course, require Rosemont agreement.  I will need to issue a task order to SRK
for this work and will go through Tom for budget approval.  SWCA can supply the conference call number and a

computer connection should graphics be needed. 
  
Let me know if this is OK by you and I will proceed.  When do you want to try for the first call?  I will go ahead

and talk with SRK to see if early or late on Wednesdays works for them. 
  
Cheers, 
  
Dale 

  
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Thursday, March 11, 2010 9:28 AM
To: sshafiqullah@fs.fed.us
Cc: beverson@fs.fed.us; daleortmanpe@live.com; tfurgason@swca.com
Subject: Fw: Conference Calls and a meeting on April 15 
  
Salek 
I have not heard from Bev and based on Dale's suggestion I wanted to follow-up to see if you have
heard from Bev on this. I wasn't sure of she was in as I have not heard from her but we wanted to get
confirmation of the process before we got too far into it. Let me know if I can help pull this together.
Cheers!
Kathy

Kathy Arnold 
Director Environmental & Regulatory Affairs 
Rosemont Copper Company 
P.O. Box 35310 
Tucson, AZ 85740 

Cell 520-784-1972 
Phone 520-297-7723 
 

From: Dale Ortman PE <daleortmanpe@live.com> 



To: Kathy Arnold 
Sent: Thu Mar 11 08:26:00 2010
Subject: RE: Conference Calls and a meeting on April 15 
Kathy, 
  
You may want to go directly to Salek with this………………… 
  
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, March 10, 2010 8:59 AM
To: Beverley Everson; Dale PE; Tom Furgason
Subject: Re: Conference Calls and a meeting on April 15
Importance: High 
  
Bev - 
I just wanted to check to make sure this was happening this week as I have not heard from any of my
consultants requesting approval to participate.  Has this been arranged?
Thank you-
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may contain
confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the
intended recipient, please delete all  copies and notify us immediately.

From: Katherine Arnold <karnold@rosemontcopper.com>
Date: Wed, 03 Mar 2010 11:06:11 -0700
To: Beverley Everson <beverson@fs.fed.us>, Dale PE <daleortmanpe@live.com>, Tom Furgason
<tfurgason@swca.com>
Conversation: Conference Calls and a meeting on April 15
Subject: Conference Calls and a meeting on April 15

Bev - 
As we discussed yesterday, I would like to schedule conference calls every two weeks between the meeting
participants from last week so that we can be sure everyone understands what we are planning and so there are
no questions moving forward.  Can you and Dale schedule such a conference call starting next week where we
will discuss strategy of the modeling effort and then have update calls every two weeks after that?  I would
suggest that they be early on Wednesday morning or late in the afternoon on Wednesday and I can provide a
conference bridge number if SWCA does not have one available.

Then on April 15 I would like to schedule an update meeting face to face at Montgomery so that we see the
results of the 6 weeks of effort.  Please let me know if I need to do anything to help facilitate this.

Cheers!
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

file:////c/karnold@rosemontcopper.com
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Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may contain
confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the

intended recipient, please delete all  copies and notify us immediately. 



From: Salek Shafiqullah
To: Melissa Reichard
Subject: RE: FW: CWC recharge basins -- Project 4250
Date: 05/04/2010 11:05 AM

Melissa,
I will respond back to Craig that I am done downloading after you have completed
downloading as well......or I can send it to you another way.    Let me know. 
Thanks.

These are the two documents I downloaded....
Final hydrogeologic report jan 2010
Final CWC recharge techmemo

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Craig Sommers" <csommers@eroresources.com>

"Craig Sommers"
<csommers@eroresources.com> 

05/03/2010 08:19 PM

To "Salek Shafiqullah"
<sshafiqullah@fs.fed.us>

cc <tferguson@swca.com>, "Melissa Reichard
" <mreichard@swca.com>, "Sandy Eto"
<seto@usbr.gov>

Subject RE: FW: CWC recharge basins -- Project
4250

Hi Salek,
Those reports and the revisions to the BA are currently out on our FTP site --
please see the instructions below.  Please let me know when you have finished
downloading them.

 
Thanks, Craig

Craig Sommers 
President 

ERO Resources Corp. • 1842 Clarkson St. • Denver, CO 80218
303.830.1188 • Fax: 303.830.1199 • Cell: 303.829.1427 •

csommers@eroresources.com
FTP Instructions

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:mreichard@swca.com
mailto:csommers@eroresources.com


 
To start, go to:  ftp.eroresources.com in a web browser.

 
Any time you are asked to log on, use the following --
Username:  ERO\CWCFTP
Password:  GVea08

 
Click on ERO, then select the CWCFTP folder.  

 
It usually works best if you click on “Page” in the upper right hand menu bar
and select Open FTP Site in Windows Explorer.  Once the FTP site is open,
you can copy or drag files in or out of the folder.  

 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Monday, May 03, 2010 4:30 PM
To: Craig Sommers
Cc: tferguson@swca.com; Melissa Reichard 
Subject: Re: FW: CWC recharge basins -- Project 4250

Hello Craig, 
Thanks for the shapefile.   
I am interested in a few items from "Chapter 6.0 Literature Sited" at
the end of the EA.  Electronic versions are fine.  If they are to big to
email, maybe ftp (if you have a site) or a CD/DVD would be awesome. 
Thanks. 

GSA (GeoSystems Analysis, Inc.).  2010.  Hydrogeologic Investigation for the
Proposed Community Water Company Groundwater Recharge Project. 
Prepared for Stantec Consulting, Inc.  November. 

Montgomery and Associates.  2010.  Technical Memorandum.  Modeling
Results for Proposed Community Water Company of Green Valley Recharge. 
Prepared for Community Water Company of Green Valley.  January. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
300 W. Congress Street 
Tucson, AZ 85701 
520-388-8377 

blocked::ftp://ftp.eroresources.com/


"Craig Sommers" <csommers@eroresources.com> 

04/16/2010 01:39 PM 
To <sshafiqullah@fs.fed.us>,

<tferguson@swca.com> 
cc

Subject FW: CWC recharge basins -- Project 4250

Hi -- attached are the shape files for the recharge sites identified in
Figure 4 of the CWC Revised Draft EA.  

I'm still not exactly sure what information you are looking for with
respect to our site investigations along the Santa Cruz River ... and
how you plan to use it in your EIS process.  I can be sure I send you
the right thing if I know what type of information you are looking for
and its purpose.

Let me know if you have any questions.

Craig

Craig Sommers
President 
ERO Resources Corp. * 1842 Clarkson St. * Denver, CO 80218 
303.830.1188 * Fax: 303.830.1199 * Cell: 303.829.1427 *
csommers@eroresources.com

-----Original Message-----
From: Wendy Hodges 
Sent: Friday, April 16, 2010 1:56 PM
To: Craig Sommers
Subject: RE: CWC recharge basins -- Project 4250

Shapefiles Attached 

-Wendy Hodges
GIS Specialist

ERO Resources Corp. 1842 Clarkson St. Denver, CO 80218 303.830.1188 Fax:
303.8301199 www.eroresources.com whodges@eroresources.com 

-----Original Message-----
From: Craig Sommers
Sent: Friday, April 16, 2010 12:02 PM
To: Wendy Hodges
Subject: CWC recharge basins -- Project 4250

Hi Wendy,
Please reply to this note and attach the shape files for the N and S
recharge basins.

Thanks, Craig 



From: Salek Shafiqullah
To: Craig Sommers
Cc: tferguson@swca.com; Melissa Reichard
Subject: Re: FW: CWC recharge basins -- Project 4250
Date: 05/03/2010 03:29 PM
Attachments: CWC_basins.zip

Hello Craig,
Thanks for the shapefile.  
I am interested in a few items from "Chapter 6.0 Literature Sited" at the end of the
EA.  Electronic versions are fine.  If they are to big to email, maybe ftp (if you have
a site) or a CD/DVD would be awesome.  Thanks.

GSA (GeoSystems Analysis, Inc.).  2010.  Hydrogeologic Investigation for the Proposed
Community Water Company Groundwater Recharge Project.  Prepared for Stantec
Consulting, Inc.  November. 

Montgomery and Associates.  2010.  Technical Memorandum.  Modeling Results for
Proposed Community Water Company of Green Valley Recharge.  Prepared for
Community Water Company of Green Valley.  January.

Salek Shafiqullah, Hydrologist
Coronado National Forest
300 W. Congress Street
Tucson, AZ 85701
520-388-8377

▼ "Craig Sommers" <csommers@eroresources.com>

"Craig Sommers"
<csommers@eroresources.com> 

04/16/2010 01:39 PM

To <sshafiqullah@fs.fed.us>,
<tferguson@swca.com>

cc

Subject FW: CWC recharge basins -- Project 4250

Hi -- attached are the shape files for the recharge sites
identified in
Figure 4 of the CWC Revised Draft EA.  

I'm still not exactly sure what information you are looking for
with
respect to our site investigations along the Santa Cruz River
... and
how you plan to use it in your EIS process.  I can be sure I
send you
the right thing if I know what type of information you are
looking for
and its purpose.

Let me know if you have any questions.

Craig

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:csommers@eroresources.com
mailto:tferguson@swca.com
mailto:mreichard@swca.com



Craig Sommers
President 
ERO Resources Corp. * 1842 Clarkson St. * Denver, CO 80218 
303.830.1188 * Fax: 303.830.1199 * Cell: 303.829.1427 *
csommers@eroresources.com

-----Original Message-----
From: Wendy Hodges 
Sent: Friday, April 16, 2010 1:56 PM
To: Craig Sommers
Subject: RE: CWC recharge basins -- Project 4250

Shapefiles Attached 

-Wendy Hodges
GIS Specialist

ERO Resources Corp. 1842 Clarkson St. Denver, CO 80218
303.830.1188 Fax:
303.8301199 www.eroresources.com whodges@eroresources.com 

-----Original Message-----
From: Craig Sommers
Sent: Friday, April 16, 2010 12:02 PM
To: Wendy Hodges
Subject: CWC recharge basins -- Project 4250

Hi Wendy,
Please reply to this note and attach the shape files for the N
and S
recharge basins.

Thanks, Craig 




From: Craig Sommers
To: Salek Shafiqullah
Cc: tferguson@swca.com; Melissa Reichard; Sandy Eto
Subject: RE: FW: CWC recharge basins -- Project 4250
Date: 05/03/2010 08:19 PM

Hi Salek,
Those reports and the revisions to the BA are currently out on our FTP site -- please
see the instructions below.  Please let me know when you have finished downloading
them.
 
Thanks, Craig

Craig Sommers 
President

ERO Resources Corp. • 1842 Clarkson St. • Denver, CO 80218
303.830.1188 • Fax: 303.830.1199 • Cell: 303.829.1427 • csommers@eroresources.com

FTP Instructions
 
To start, go to:  ftp.eroresources.com in a web browser.
 
Any time you are asked to log on, use the following --
Username:  ERO\CWCFTP
Password:  GVea08
 
Click on ERO, then select the CWCFTP folder.  
 
It usually works best if you click on “Page” in the upper right hand menu bar and select
Open FTP Site in Windows Explorer.  Once the FTP site is open, you can copy or drag files
in or out of the folder. 

 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Monday, May 03, 2010 4:30 PM
To: Craig Sommers
Cc: tferguson@swca.com; Melissa Reichard 
Subject: Re: FW: CWC recharge basins -- Project 4250

Hello Craig, 
Thanks for the shapefile.   
I am interested in a few items from "Chapter 6.0 Literature Sited" at the end of the EA.  Electronic
versions are fine.  If they are to big to email, maybe ftp (if you have a site) or a CD/DVD would be
awesome.  Thanks. 

GSA (GeoSystems Analysis, Inc.).  2010.  Hydrogeologic Investigation for the Proposed
Community Water Company Groundwater Recharge Project.  Prepared for Stantec
Consulting, Inc.  November.

Montgomery and Associates.  2010.  Technical Memorandum.  Modeling Results for

mailto:csommers@eroresources.com
mailto:sshafiqullah@fs.fed.us
mailto:tferguson@swca.com
mailto:mreichard@swca.com
mailto:seto@usbr.gov
mailto:csommers@eroresources.com
blocked::ftp://ftp.eroresources.com/


Proposed Community Water Company of Green Valley Recharge.  Prepared for Community
Water Company of Green Valley.  January.

Salek Shafiqullah, Hydrologist
Coronado National Forest
300 W. Congress Street 
Tucson, AZ 85701 
520-388-8377 

"Craig Sommers"
<csommers@eroresources.com>

04/16/2010 01:39 PM

To <sshafiqullah@fs.fed.us>, <tferguson@swca.com>
cc

Subject FW: CWC recharge basins -- Project 4250

Hi -- attached are the shape files for the recharge sites identified in
Figure 4 of the CWC Revised Draft EA.  

I'm still not exactly sure what information you are looking for with
respect to our site investigations along the Santa Cruz River ... and
how you plan to use it in your EIS process.  I can be sure I send you
the right thing if I know what type of information you are looking for
and its purpose.

Let me know if you have any questions.

Craig

Craig Sommers
President 
ERO Resources Corp. * 1842 Clarkson St. * Denver, CO 80218 
303.830.1188 * Fax: 303.830.1199 * Cell: 303.829.1427 *
csommers@eroresources.com

-----Original Message-----
From: Wendy Hodges 
Sent: Friday, April 16, 2010 1:56 PM
To: Craig Sommers
Subject: RE: CWC recharge basins -- Project 4250

Shapefiles Attached 

-Wendy Hodges
GIS Specialist

ERO Resources Corp. 1842 Clarkson St. Denver, CO 80218 303.830.1188 Fax:
303.8301199 www.eroresources.com whodges@eroresources.com 

-----Original Message-----
From: Craig Sommers
Sent: Friday, April 16, 2010 12:02 PM
To: Wendy Hodges
Subject: CWC recharge basins -- Project 4250

Hi Wendy,
Please reply to this note and attach the shape files for the N and S
recharge basins.

Thanks, Craig 



From: Salek Shafiqullah
To: Tom Furgason
Cc: Beverley A Everson; Melinda D Roth; Dale Ortman PE; Roger D Congdon
Subject: Re: FW: Draft SRK SOW - Myers Groundwater Report Review
Date: 02/05/2010 04:07 PM
Attachments: 20100123_ortman_stone_myers-rpt-revu_sow_memo.pdf

Hello Tom,
Please move forward with getting this work completed.  
Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

02/02/2010 02:36 PM

To "Beverley A Everson" <beverson@fs.fed.us>,
"Melinda D Roth" <mroth@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>

cc

Subject FW: Draft SRK SOW - Myers Groundwater Report
Review

Bev and Salek,

 
Please review the attached SOW and let me know if you would like SWCA to
approach Rosemont to have this work completed.

 
Tom

 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, January 24, 2010 1:08 PM
To: Tom Furgason
Subject: Draft SRK SOW - Myers Groundwater Report Review

 
Tom,

 
Attached is a draft SOW for SRK to review the two Myers groundwater reports and
the work proposed by TetraTech to evaluate groundwater impact in Davidson
Canyon. 

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:daleortmanpe@live.com
mailto:CN=Roger D Congdon/OU=WO/O=USDAFS@FSNOTES
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DALE ORTMAN PE     Office: (520) 896-2404  
Consulting Engineer      Mobile: (520) 449-7307 
PO Box 1233       E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To: Claudia Stone (SRK) 


Copy to: Tom Furgason, Melissa Reichard (SWCA) 
From: Dale Ortman PE 
Date: 23 January 2010   


Subject: 
Technical Review Scope of Work & Request for Cost Estimate 
Myers Groundwater Model and  
Proposed TetraTech Davidson Canyon Assessment 


 
This memorandum presents the scope of work and requests a cost estimate for technical review of 
the following documents for environmental resource areas that may be subject to impact from the 
project: 
 
Documents: 


1. Myers, Tom (2007), Hydrology of the Santa Rita Rosemont Project Site Conceptual Flow 
Model and Water Balance, August 8, 2007 


2. Myers, Tom (2008), Hydrology of the Santa Rita Rosemont Project Site Numerical 
Groundwater Modeling of the Conceptual Flow Model and Effects of the Construction of 
the Proposed Open Pit, April, 2008 


3. TetraTech (2009), Davidson Canyon Assessment (resubmitted) Rosemont Copper Project, 
December, 2009 


 
The objectives of the review are: 


• Review the two groundwater modeling reports prepared by Tom Myers Ph.D. using, 
where applicable, the same criteria applied to the review of the groundwater model 
developed by Errol L. Montgomery & Associates as reported in Groundwater Flow 



mailto:daleortmanpe@live.com
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Modeling Conducted for Simulation of Proposed Rosemont Pit Dewatering and Post-
Closure, dated October 28, 2009 and associated reports. 


• Review the work proposed by TetraTech in Davidson Canyon Assessment (resubmitted), 
dated December 2009. 


• Compare the methods and findings of the Myers and Montgomery reports 
• Evaluate the potential for the additional work proposed by TetraTech to definitively 


answer issues raised in either the Myers or Montgomery reports, or significantly improve 
the prediction of environmental consequences.  


 
SCOPE OF SERVICES 
 
Scope of Work 
The scope of work will conform to the requirements presented in this memorandum and the 
memorandum of July 19, 2009 Review of Rosemont Technical Documents Guidelines for 
Preparation of Review Memoranda and include the specific tasks listed below:  
 


Task 1: Review subject reports including pertinent documents provided by SWCA or 
selected by subconsultant and approved by SWCA from the references listed in the subject 
reports and the current Mine Plan of Operations (MPO) submitted to the Coronado 
National Forest (CNF) by Rosemont (Westland Resources, 2007. Rosemont Project Mine 
Plan of Operations, Project No. 1049.05 B 700, July 11, 2007). 
 
Task 2: Draft Technical Review Memoranda – Prepare draft Technical Review 
Memoranda as per the schedule of deliverables.  Figures and tables in the reports will be in 
black & white and 8 ½ x 11 inch format, unless approved by SWCA. 
 
Task 3: Final Technical Review Memoranda – Prepare final Technical Review Memoranda 
following SWCA and CNF review as per the schedule of deliverables.  Cost estimate to 
assume one round of SWCA/CNF review only resulting in editorial comments.  Any 
additional technical review requested by the SWCA/CNF review will be out of the scope 
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of this work.  Figures and tables in the reports will be in black & white and 8 ½ x 11 inch 
format, unless approved by SWCA. 
 
Task 4: Provide references as per the requirements of the Administrative Record. 


 
Schedule of Deliverables 
 


• Draft Technical Review Memoranda – Two weeks following Notice to Proceed or a 
negotiated start date dependent on the current review of the Montgomery groundwater 
modeling report. 


• Final Technical Review Memoranda – One week following receipt of final SWCA and 
CNF comments.  


 
 
POINTS OF CONTACT 
The subconsultant points of contact for the work are: 


• Tom Furgason (SWCA) – Contract, budget, and invoice 
• Dale Ortman PE (Dale Ortman PE Consulting Engineer PLLC) – Technical consultation 


and report review  
 







 
Regards,

 
Dale
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

mailto:daleortmanpe@live.com
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DALE ORTMAN PE     Office: (520) 896-2404  
Consulting Engineer      Mobile: (520) 449-7307 
PO Box 1233       E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To: Claudia Stone (SRK) 


Copy to: Tom Furgason, Melissa Reichard (SWCA) 
From: Dale Ortman PE 
Date: 23 January 2010   


Subject: 
Technical Review Scope of Work & Request for Cost Estimate 
Myers Groundwater Model and  
Proposed TetraTech Davidson Canyon Assessment 


 
This memorandum presents the scope of work and requests a cost estimate for technical review of 
the following documents for environmental resource areas that may be subject to impact from the 
project: 
 
Documents: 
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2. Myers, Tom (2008), Hydrology of the Santa Rita Rosemont Project Site Numerical 
Groundwater Modeling of the Conceptual Flow Model and Effects of the Construction of 
the Proposed Open Pit, April, 2008 


3. TetraTech (2009), Davidson Canyon Assessment (resubmitted) Rosemont Copper Project, 
December, 2009 


 
The objectives of the review are: 


• Review the two groundwater modeling reports prepared by Tom Myers Ph.D. using, 
where applicable, the same criteria applied to the review of the groundwater model 
developed by Errol L. Montgomery & Associates as reported in Groundwater Flow 
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From: Tom Furgason
To: Salek Shafiqullah
Cc: Beverley A Everson; Melinda D Roth; Dale Ortman PE; Roger D Congdon
Subject: RE: FW: Draft SRK SOW - Myers Groundwater Report Review
Date: 02/07/2010 07:57 PM

Salek,
 
Thanks for the approval. We'll get a SOW and cost estimate to Rosemont soon. 
 
Tom

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us]
Sent: Fri 2/5/2010 4:07 PM
To: Tom Furgason
Cc: Beverley A Everson; Melinda D Roth; Dale Ortman PE; Roger D Congdon
Subject: Re: FW: Draft SRK SOW - Myers Groundwater Report Review

Hello Tom, 
Please move forward with getting this work completed.   
Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Tom Furgason" <tfurgason@swca.com>

02/02/2010 02:36 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Salek Shafiqullah" <sshafiqullah@fs.fed.us>

cc
Subject FW: Draft SRK SOW - Myers Groundwater Report  Review

Bev and Salek, 
  
Please review the attached SOW and let me know if you would like SWCA to approach Rosemont to have this

work completed. 
  
Tom 
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Sunday, January 24, 2010 1:08 PM
To: Tom Furgason
Subject: Draft SRK SOW - Myers Groundwater Report Review 
  

mailto:tfurgason@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:daleortmanpe@live.com
mailto:rcongdon@fs.fed.us


Tom, 
  
Attached is a draft SOW for SRK to review the two Myers groundwater reports and the work proposed by
TetraTech to evaluate groundwater impact in Davidson Canyon. 

  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: William B Gillespie
To: Beverley A Everson
Cc: Deborah K Sebesta; Keith L Graves; Mary M Farrell; Salek Shafiqullah
Subject: Re: Fw: Drilling
Date: 06/11/2008 03:51 PM

No.

William Gillespie, Archaeologist
Coronado National Forest
300 W Congress
Tucson AZ 85701
Phone 520-388-8392 
FAX 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

06/11/2008 02:25 PM

To Deborah K Sebesta/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES

cc

Subject Fw: Drilling

Does anyone have any concerns over the change in equipment
described below?  Please let me know either way.  Thanks.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/11/2008 02:23 PM -----

Kathy Arnold
<karnold@augustaresource.com> 

06/11/2008 01:44 PM
Please respond to

karnold@augustaresource.com

To 'Beverley A Everson'
<beverson@fs.fed.us>

cc "Joggerst, Jamie"
<Jamie.Joggerst@tetratech.com>, 'Dennis
Fischer' <dfischer@augustaresource.com>

Subject FW: Drilling

mailto:CN=William B Gillespie/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Deborah K Sebesta/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Keith L Graves/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


Bev – 
I just received this from Jamie (Monte) Joggerst – the Drilling Plan of Operations
contemplated using a track mounted rig but did not include the air compressor.  Please
let me know you need further information.

 
Thank you – 
Kathy

 
Kathy Arnold | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@augustaresource.com

 

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

 
PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information.
Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
your system.  

 
From: Joggerst, Jamie [mailto:Jamie.Joggerst@tetratech.com] 
Sent: Wednesday, June 11, 2008 12:42 PM
To: karnold@augustaresource.com
Subject: Drilling

 
Kathy,

 
Due to geologic conditions encountered during our drilling program, we will be using
an air compressor (18’x8’) and a track mounted drill rig (15’x8’) to complete some of
the geotech drillholes. The air compressor is needed to drive casing through large
boulders found within the Gila Conglomerate Formation. This will not cause an
increase in our disturbance footprint for the drill pads.

 
Please let me know if you need any further information.

 
Thanks,

 
Jamie Joggerst | Geotechnical Engineer 
Phone: 520-297-7723 |  Fax: 520-297-7724 |  Cell:  520-820-7775

mailto:karnold@augustaresource.com
http://www.rosemontcopper.com/


Please note my new email address: Jamie.Joggerst@tetratech.com 

 
Tetra Tech
3031 West Ina Road  |  Tucson, AZ 85741 |  www.tetratech.com

PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside information.
Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
your system. 

 



From: Salek Shafiqullah
To: Roger D Congdon
Cc: Dale Ortman PE
Subject: Re: Fw: Global Acid Rock Drainage (GARD) Guide
Date: 11/18/2009 10:29 AM
Attachments: GARD Guide Launch_ICARD-9.pdf

FYI....

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 11/18/2009 10:28 AM -----

Melinda D
Roth/R3/USDAFS

11/18/2009 10:24 AM

To Salek Shafiqullah/R3/USDAFS@FSNOTES,
tfurgason@swca.com

cc Beverley A Everson/R3/USDAFS@FSNOTES, Teresa
Ann Ciapusci/R3/USDAFS@FSNOTES

Subject Re: Fw: Global Acid Rock Drainage (GARD) Guide

Dennis Turner, ADEQ, suggests the referenced report could be useful to Rosemont
water analysis...
Thx. Teresa.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

11/16/2009 03:04 PM

To Beverley A Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

cc

Subject Fw: Global Acid Rock Drainage (GARD) Guide

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Roger D Congdon/OU=WO/O=USDAFS@FSNOTES
mailto:daleortmanpe@live.com
notes://entr3b/87256A81003FCE51/0/C595F947B2EC2A96072576700079338D
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The MEND Monitor   
 
8th ICARD 
The Eighth International Conference on Acid Rock 
Drainage was held in conjunction with Securing the 
Future in Skellefteå, Sweden on June 23-26, 2009. 
Over 300 delegates from 42 countries participated 
in the conference. The technical program contained 
over 140 presentations and 70 posters ranging from 
basic understanding of ARD to policies for 
sustainable mining. Short courses were given prior 
to the conference and three field trips to historical 
and active mine sites were held after the 
conference. Conference proceedings will be available 
from the INAP www.inap.com.au and SveMin 
websites www.securing.skelleftea.se. 
 
GARD Guide Launched at ICARD 
The Global Acid Rock Drainage (GARD) Guide was 
officially launched at the 8th ICARD to much 
acclaim. The GARD Guide describes proven 
techniques for characterization, prediction, monitoring, 
treatment, prevention, and management of drainage 
produced by sulphide mineral oxidation, often 
termed “acid rock drainage” (ARD). It also 
addresses metal leaching (ML) caused by sulphide 
mineral oxidation. The Guide will assist industry to 
provide high levels of environmental protection, 
support government efforts in assessing and 
regulating mining activities, and enable the public 
and other stakeholders to gain a higher degree of 
understanding of acid prevention plans and practices.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Members of Global Alliance and Golder team 


at the 8th ICARD, Skellefteå, Sweden 
 
 
 


 


 
The Guide applies to all commodities, from base 
and precious metals to uranium and diamonds, and 
to all phases of mining, from exploration to post-
closure. It also takes into account climate, 
environmental, and other geographic factors. 
 
The GARD Guide is based on a “Wiki” model and 
resides at www.gardguide.com, so that it is 
accessible to practitioners around the globe.  
Information on ARD/ML has been compiled into 
over 700 pages, organized into chapters and sub-
chapters. The GARD Guide will now enter into a 
phase of continual improvement and awareness 
creation, which will result in further upgrades and 
revisions.  Users of the GARD Guide can leave 
comments and suggestions on the Wiki, or provide 
feedback directly to Gilles Tremblay, GARD Guide 
Secretariat.  Development of the GARD Guide was 
sponsored by INAP, with the support of the Global 
Alliance.  Golder Associates was retained to 
develop the Guide, and assembled a global team of 
recognized experts for this tremendous effort.  
 
9th ICARD Comes to Canada  
The MEND Organizing Committee was selected to 
host the 9th ICARD in Ottawa in the spring of 2012. 
ICARD 2012 will continue the strong tradition forged 
by previous ICARDs as being the preeminent venue 
for leading-edge acidic drainage research and 
problem solving. The conference will include three 
days of technical presentations and a suite of short 
courses and field trips.  


  


Upcoming Events 
16th Annual MEND-BC ARD/ML Workshop. The 
theme is “Soil, Geomembrane and Non-traditional 
Dry Covers”. December 2-3, 2009. Vancouver, BC.  
Visit the MEND website  
 
13th International Seminar on Paste and Thickened 
Tailings. The theme is “Paste Technology –
Improving our World”. May 3-6, 2010.  Toronto, ON. 
Visit  www.paste2010.com 



http://www.inap.com.au/�

http://www.securing.skelleftea.se/�

http://www.gardguide.com/�

mailto:gilles.tremblay@nrcan.gc.ca�

http://www.nrcan-rncan.gc.ca/mms-smm/tect-tech/sat-set/med-ndd-eng.htm�

http://www.paste2010.com/�





Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 11/16/2009 03:03 PM -----

"Dennis L. Turner"
<Turner.Dennis@azdeq.gov> 

11/16/2009 02:30 PM

To <beverson@fs.fed.us>, "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

cc

Subject Global Acid Rock Drainage (GARD) Guide

Attached is an announcement (one of several—I chose this newsletter because it’s
short, easy to read) of the Global Acid Rock Drainage Guide. It’s free and accessible
online. I highly recommend it as a reference when reviewing and writing applicable
portions of the Rosemont EIS. The discussions about ICARD are not relevant; just
happened to be part of this particular newsletter.

 
FYI; please forward to Salek and other interested parties.

 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
Dennis L. Turner, R.G.
Arizona Department of Environmental Quality
Surface Water Section
1110 W. Washington St. MC 5415 A-1
Phoenix, AZ 85007

 

 

NOTICE: This e-mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information and
is intended only for the use of the specific individual(s) to whom it is addressed. It may contain
information that is privileged and confidential under state and federal law. This information may be used or
disclosed only in accordance with law, and you may be subject to penalties under law for improper use or
further disclosure of the information in this e-mail and its attachments. If you have received this e-mail in
error, please immediately notify the person named above by reply e-mail, and then delete the original e-

mail. Thank you.
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From: Salek Shafiqullah
To: Melinda D Roth
Cc: Beverley A Everson; Teresa Ann Ciapusci; tfurgason@swca.com
Subject: Re: Fw: Global Acid Rock Drainage (GARD) Guide
Date: 11/18/2009 11:20 AM
Attachments: GARD Guide Launch_ICARD-9.pdf

Hello Mindee,
Thanks for the forward.  If you come across anything else related to water, even if it
is not directly related (geochemistry, geotechnical, etc),  please pass it along to me
for consideration. Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS

11/18/2009 10:24 AM

To Salek Shafiqullah/R3/USDAFS@FSNOTES,
tfurgason@swca.com

cc Beverley A Everson/R3/USDAFS@FSNOTES, Teresa
Ann Ciapusci/R3/USDAFS@FSNOTES

Subject Re: Fw: Global Acid Rock Drainage (GARD) Guide

Dennis Turner, ADEQ, suggests the referenced report could be useful to Rosemont
water analysis...
Thx. Teresa.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

11/16/2009 03:04 PM

To Beverley A Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

cc

Subject Fw: Global Acid Rock Drainage (GARD) Guide

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
notes://entr3b/87256A81003FCE51/0/C595F947B2EC2A96072576700079338D
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to all phases of mining, from exploration to post-
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environmental, and other geographic factors. 
 
The GARD Guide is based on a “Wiki” model and 
resides at www.gardguide.com, so that it is 
accessible to practitioners around the globe.  
Information on ARD/ML has been compiled into 
over 700 pages, organized into chapters and sub-
chapters. The GARD Guide will now enter into a 
phase of continual improvement and awareness 
creation, which will result in further upgrades and 
revisions.  Users of the GARD Guide can leave 
comments and suggestions on the Wiki, or provide 
feedback directly to Gilles Tremblay, GARD Guide 
Secretariat.  Development of the GARD Guide was 
sponsored by INAP, with the support of the Global 
Alliance.  Golder Associates was retained to 
develop the Guide, and assembled a global team of 
recognized experts for this tremendous effort.  
 
9th ICARD Comes to Canada  
The MEND Organizing Committee was selected to 
host the 9th ICARD in Ottawa in the spring of 2012. 
ICARD 2012 will continue the strong tradition forged 
by previous ICARDs as being the preeminent venue 
for leading-edge acidic drainage research and 
problem solving. The conference will include three 
days of technical presentations and a suite of short 
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Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 11/16/2009 03:03 PM -----

"Dennis L. Turner"
<Turner.Dennis@azdeq.gov> 

11/16/2009 02:30 PM

To <beverson@fs.fed.us>, "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

cc

Subject Global Acid Rock Drainage (GARD) Guide

Attached is an announcement (one of several—I chose this newsletter because it’s
short, easy to read) of the Global Acid Rock Drainage Guide. It’s free and accessible
online. I highly recommend it as a reference when reviewing and writing applicable
portions of the Rosemont EIS. The discussions about ICARD are not relevant; just
happened to be part of this particular newsletter.

 
FYI; please forward to Salek and other interested parties.

 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
Dennis L. Turner, R.G.
Arizona Department of Environmental Quality
Surface Water Section
1110 W. Washington St. MC 5415 A-1
Phoenix, AZ 85007

 

 

NOTICE: This e-mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information and
is intended only for the use of the specific individual(s) to whom it is addressed. It may contain
information that is privileged and confidential under state and federal law. This information may be used or
disclosed only in accordance with law, and you may be subject to penalties under law for improper use or
further disclosure of the information in this e-mail and its attachments. If you have received this e-mail in
error, please immediately notify the person named above by reply e-mail, and then delete the original e-



mail. Thank you.
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closure. It also takes into account climate, 
environmental, and other geographic factors. 
 
The GARD Guide is based on a “Wiki” model and 
resides at www.gardguide.com, so that it is 
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From: Melinda D Roth
To: Salek Shafiqullah; tfurgason@swca.com
Cc: Beverley A Everson; Teresa Ann Ciapusci
Subject: Re: Fw: Global Acid Rock Drainage (GARD) Guide
Date: 11/18/2009 10:24 AM
Attachments: GARD Guide Launch_ICARD-9.pdf

Dennis Turner, ADEQ, suggests the referenced report could be useful to Rosemont
water analysis...
Thx. Teresa.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

11/16/2009 03:04 PM

To Beverley A Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

cc

Subject Fw: Global Acid Rock Drainage (GARD) Guide

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax

----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 11/16/2009 03:03 PM -----

"Dennis L. Turner"
<Turner.Dennis@azdeq.gov> 

11/16/2009 02:30 PM

To <beverson@fs.fed.us>, "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

cc

Subject Global Acid Rock Drainage (GARD) Guide
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The Guide applies to all commodities, from base 
and precious metals to uranium and diamonds, and 
to all phases of mining, from exploration to post-
closure. It also takes into account climate, 
environmental, and other geographic factors. 
 
The GARD Guide is based on a “Wiki” model and 
resides at www.gardguide.com, so that it is 
accessible to practitioners around the globe.  
Information on ARD/ML has been compiled into 
over 700 pages, organized into chapters and sub-
chapters. The GARD Guide will now enter into a 
phase of continual improvement and awareness 
creation, which will result in further upgrades and 
revisions.  Users of the GARD Guide can leave 
comments and suggestions on the Wiki, or provide 
feedback directly to Gilles Tremblay, GARD Guide 
Secretariat.  Development of the GARD Guide was 
sponsored by INAP, with the support of the Global 
Alliance.  Golder Associates was retained to 
develop the Guide, and assembled a global team of 
recognized experts for this tremendous effort.  
 
9th ICARD Comes to Canada  
The MEND Organizing Committee was selected to 
host the 9th ICARD in Ottawa in the spring of 2012. 
ICARD 2012 will continue the strong tradition forged 
by previous ICARDs as being the preeminent venue 
for leading-edge acidic drainage research and 
problem solving. The conference will include three 
days of technical presentations and a suite of short 
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short, easy to read) of the Global Acid Rock Drainage Guide. It’s free and accessible
online. I highly recommend it as a reference when reviewing and writing applicable
portions of the Rosemont EIS. The discussions about ICARD are not relevant; just
happened to be part of this particular newsletter.

 
FYI; please forward to Salek and other interested parties.

 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
Dennis L. Turner, R.G.
Arizona Department of Environmental Quality
Surface Water Section
1110 W. Washington St. MC 5415 A-1
Phoenix, AZ 85007
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From: Walter Keyes
To: Mary Farrell
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; Beverley A Everson; ccoyle@swca.com; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us;
kellett@fs.fed.us; klgraves@fs.fed.us; ljones02@fs.fed.us; mfarrell@fs.fed.us; Melissa Reichard;
rlaford@fs.fed.us; rlefevre@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; tciapusci@fs.fed.us;
temmett@fs.fed.us; tfurgason@swca.com; wgillespie@fs.fed.us

Subject: Re: Fw: Issue Statements
Date: 08/14/2009 10:34 AM

I agree with Mary concerning replacement of "siting" with "construction of...", or "disturbance related to
construction of...".  Good call Mary; you get a week's worth of Jr. Engineer status! 

Walt. 
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
C:\
C:\DOS
C:\DOS\RUN
...RUN\DOS\RUN
.......................................................................... 

Mary Farrell <maryfarrellusfs@gmail.com>

08/14/2009 07:53 AM

To Beverley A Everson <beverson@fs.fed.us>
cc abelauskas@fs.fed.us, aelek@fs.fed.us, dkriegel@fs.fed.us,

dsebesta@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
jable@fs.fed.us, kbrown03@fs.fed.us, kellett@fs.fed.us,
klgraves@fs.fed.us, ljones02@fs.fed.us, mfarrell@fs.fed.us, Melissa
Reichard <mreichard@swca.com>, rlaford@fs.fed.us,
rlefevre@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
tciapusci@fs.fed.us, temmett@fs.fed.us, tfurgason@swca.com,
wgillespie@fs.fed.us, Walter Keyes <wkeyes@fs.fed.us>,
ccoyle@swca.com

Subject Re: Fw: Issue Statements

thanks Bev & Mindee -- I like Bev's suggestions for night skies, and our changes
regarding heritage and tribal issues are incorporated.  One little thing:  several of
our issue statements use the phrase "siting of..." facilities.  Would it be better to use
another word, e.g. construction?  I'm not sure how engineers interpret siting, but to
me it's just staking something out, and that wouldn't really capture the ground
disturbance associated with construction.
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From: Mary Farrell
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us;

gmckay@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; kellett@fs.fed.us; klgraves@fs.fed.us;
ljones02@fs.fed.us; mfarrell@fs.fed.us; Melissa Reichard; rlaford@fs.fed.us; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; tciapusci@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com;
wgillespie@fs.fed.us; Walter Keyes; ccoyle@swca.com

Subject: Re: Fw: Issue Statements
Date: 08/14/2009 07:53 AM

thanks Bev & Mindee -- I like Bev's suggestions for night skies, and our changes
regarding heritage and tribal issues are incorporated.  One little thing:  several of
our issue statements use the phrase "siting of..." facilities.  Would it be better to use
another word, e.g. construction?  I'm not sure how engineers interpret siting, but to
me it's just staking something out, and that wouldn't really capture the ground
disturbance associated with construction.

Then one big thing:  as Debby K has pointed out, our politically correct and
administratively appropriate issue statement for Visual Resources don't seem to
adequately capture the public's energy and passion for this issue. Could we keep our
own objectivity but acknowledge the fervor somehow?  It was easier to do this for
tribal issues, partly because they were uanimous and partly because their legal
status gives their statements added weight-- we know we can't dismiss tribes by
ignoring what they've said or dismissing it as being just opinion or superstition.  And
I realize the general public and organizations don't have the same rights, and that
it'd be terribly unwieldy and biased to say sometihng like "The Save the Scenic
Santa Ritas organization says that the destruction of the scenery will have severe
impacts on tourism and the economy."  

Still, I think our issue statements would be more accurate if we could figure out how
to pump up visual resources!

Mary

On Thu, Aug 13, 2009 at 5:01 PM, Beverley A Everson <beverson@fs.fed.us>
wrote:

I have a couple of suggestions in rereading the statements, 1) under Night Skies, bullett 1, I suggest
"reduced visibility of stars, planets and other celestial bodies, and satellites" (the other celestial
bodies would include things like asteroids and meteorites), and 2) under Noise and Vibration,
"decreased opportunities for solitude, quiet, and other enjoyment of the natural environment for area
recreationists, residents, and visitors" 

Team, please weigh in, responding to both Mindee and me. 

Thank you! 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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----- Forwarded by Beverley A Everson/R3/USDAFS on 08/13/2009 04:49 PM ----- 
Melinda D Roth/R3/USDAFS

08/13/2009 04:15 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc

Subject Issue Statements

I think all comments from Wednesday's IDT meeting are incorporated in this attached version.  As I
read through it one last time, I found some additional questions or suggestions, which I coded in red
text.  I also added a brief introduction.  After talking to Reta, I took the liberty of reordering the issues
to put the drivers up front and I dropped Reclamation Plan as an issue.  I hope you're comfortable in
forwarding  this on to the IDT for final comment.  Let me know if you have question, concerns, or
other ideas about how to "finalize" this product. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)



From: Debby Kriegel
To: Dale Ortman PE
Cc: 'Beverley A Everson'; Horst Schor; 'Jonathan Rigg'; 'Marcie Bidwell'; 'Melissa Reichard'; 'Melinda D Roth'; 'Salek

Shafiqullah'; 'Tom Furgason'; Debby Kriegel
Subject: Re: FW: Landform Design Report for the Rosemont Mine Project
Date: 05/12/2010 09:01 AM
Attachments: Rosemont Report -05-10-10- revised final draft std res.pdf

I've reviewed the revised report.  The text now reads much more smooth and professional.  That's
good. 

I have a few comments: 
1.  Captions for figures 9, 10, 13, 14, 15, 16, 17, 18, and 24 do not cite the locations or project
names.  This would be very helpful and make the report stronger. 
2.  Horst evaluates 3 alternatives: Sycamore, Scholefield, and McCleary.  McCleary is not an
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I. INTRODUCTION AND PURPOSE


This Landform Design Study was performed at the request of the Coronado National 
Forest Service (CNF) and SWCA Environmental Consultants (SWCA) to develop an 
alternative to the design of certain mine waste rock and tailings deposits proposed 
by the Rosemont Copper Company as part of their projected mining operation.


This report is in response to the Rosemont EIS Project Scope of Work entitled 
Landform Design Study dated January 20, 2010 containing tasks 1, 2, 3, 4a and 4b 
and in accordance with the “Rosemont EIS Project Scope of Work - Design Study” 
dated January 10, 2010 prepared by H. J. Schor and the project memorandum dated 
January 20, 2010 and prepared by Dale Ortman.


Rosemont’s current proposal (see Figure 1, Location Map) is of the conventional 
design for the placement of tailings and waste rock. 


The alternative sought by the CNF was for a design to accommodate 1.2 billion 
cubic yards of excess excavation from the mining operation in a way that recreates 
forms that are reflective of the natural topography of the area.


The findings and recommendations of the report ROSEMONT MINE LANDFORMING 
- Evaluation of Mine Waste Slope Geometry, February 2010, prepared by Golder and 
Associates, was evaluated and considered in this alternative design. 


An aerial view of the site as well as the existing topography are provided in the 
exhibits that follow and show Highway 83 to the east, the pit, plant, and Santa Rita 
Ridge to the west, McCleary Canyon to the north and the Cienega watershed to the 
south (see Figures 2 and 3). 


This report, its concept and its various exhibits, illustrates how this objective 
can be achieved.


Figure 1 - Location Map


Project
Location
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 Figure 2 - Aerial View of Site
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Figure 3- Existing Topography
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Figure 4 - Existing visual setting - Rosemont Area


II. REVIEW OF CURRENT CONVENTIONAL DESIGN PROPOSAL


Any massive placement of fill creates a new man made landform. It will take the natural 
processes of water and wind erosion, gravity, sedimentation, and thousands if not tens 
of thousands of years to “whittle down” and re-shape this proposed monolithic block 
into a more natural appearing topography. Alternatively shaping it geomorphically as 
the fill is being placed would establish a mature and functioning natural topography 
from the outset.


The design as currently proposed will contrast significantly in terms of form and run-
off patterns with the existing natural environment.


The basic building blocks for this monolithic structure are a single 400 to 500 foot +/- 
elevated more or less level plateau surrounded by a perimeter planar or stair stepped 
terraced slope surface with uniform slope ratio.


On this structure runoff is designed to occur in sheet flow fashion versus the dendritic 
drainage patterns typical of the undisturbed topography, the latter being considerably 
more conducive to a diverse revegetation process.
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III. LANDFORM - DESIGN CONCEPT 


To recreate a topography that reflects the natural analogs of both the underlying 
area to be disturbed as well as that which surrounds it in terms of character and 
gemorphology, relating in particular to existing landforms, slope shapes, rock 
presence, and run–off patterns, while creating opportunities for diverse revegetation 
was the concept upon which the Landform Design alternative is based.


To this end the Landform Design Concept avoids the application of conventional 
design features such as:


•	 Utilization of linear and planar slopes


•	 Application of uniform slope ratios


•	 Sheet flow drainage patterns 


•	 Creation of expansive Plateaus


•	 Abrupt changes from the man-made structures to natural landforms 


A. DESIGN ObjECTIVES


In contrast with conventional approaches and techniques, the following Landform 
Objectives were established to geomorphically shape the Landform Design;


•	 Re-establish some of the characteristics of the original landforms while placing 
excavation from the mining operations


•	 Breakup the monolithic structure through intervening valleys and ridgelines


•	 Create a diverse, dendritic like drainage pattern versus a sheet flow design 


•	 Reduce overall fill height and flatten slope gradients significantly from standard 
proposed 3:1 to minimize long term erosion and sedimentation impacts as 
considered and recommended by the Golder Report 
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b. DESIGN PRINCIPLES


The Landform Design was driven by the following principles:


•	 Place the entire 1.2 billion cubic yards of earth and rock fill in a Geomorphic 
fashion


•	 Replicate the distinctive ridge and valley topography characterizing the landforms 
in the area 


•	 Create dispersing and concentrating run-off patterns to provide for diversity in 
the ultimate revegetation of the project


•	 Utilize variable and flatter slope ratios to replicate existing topography and 
minimize the impacts of long term erosion and siltation


•	 Pay special attention to the design of the perimeter of the overall fill to create as 
seamless a transition as possible between the man-made and natural topography


To meet these objectives and design principles the project footprint had to be 
expanded. 
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IV. LANDFORM DESIGN EXECUTION


During the design stage, after repeated attempts it was found that the landform design 
for the waste rock only could not be transitioned into the conventionally designed 
tailings and heap leach facilities. The more linear, planar and plateau shaped plan 
of the tailings as well as its placement on that particular underlying topography did 
not allow an abrupt change or even a gradual transition from one shape to the other.


To reshape waste rock it became necessary to incorporate all mine excess material in 
one cohesive geomorphic configuration within which the different materials could 
find a place.


The comprehensive approach to placing the mine excess material was decided upon 
even though it doubled the previously anticipated design effort.


This approach was presented to SWCA and CNF in a conference call on March 8, 
2010 and mutually agreed upon to finalize it along those lines with certain other 
revisions.


The 500 foot setback from the pit rim was maintained.


In approaching the overall design for the project an inventory of existing conditions 
was made. This allowed us to determine how best to mitigate and minimize proposed 
impacts so that once the project is completed it will represent topography similar in 
character to the natural present and harmonize with the surrounding undisturbed 
visual setting (see Figure 4).


Examples of natural analogs found in the Rosemont area geomorphology are depicted 
in the figures that are described below.


Figure 5 shows a sharply meandering primary canyon stream bed cutting through 
a series of convex ridge lines and concave secondary valleys, canyons and swales, 
the latter a tributary to the primary canyon.


Figure 6 depicts incised topography, dendritic drainage system, and diverse 
distributions and concentrations of vegetation reflective of run-off patterns and 
slope aspects.


Barrel Canyon is the most significant topographic feature in this area. It consists of a 
broad valley and major run-off collector and concentrator.  As such this major water 
course is also densely vegetated in this seasonal rainfall area.
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It was therefore determined to be desirable to recreate Barrel Canyon in the Landform 
Design, albeit at a much higher elevation and within the body of waste rock. In the 
Landform Design it is designed as a meandering canyon with a flat valley bottom. 
Meanders are designed sharply and at frequent intervals to increase canyon length 
and thereby reduce flow velocities during high flow events. This design reflects 
existing canyon configurations found in the Rosemont area. 


The canyon is designed with a length of 2.5 miles with a gradient of 6%, prior to 
any flow reduction and stilling mitigation measures.


The valley bottom varies in width from an upstream minimum of 50 feet to more 
than 250 feet at the downstream terminus to allow for horizontal spreading of the 
increasing flows. 


Primary and secondary ridgelines are designed with gradients of 4% to 8% with an 
average ratio of 14:1. Canyons, and secondary valleys and swales have gradients of 
8% to 11%, with average ratios of 10:1. 


These much flatter slopes address the issue of erosional stability. Clearly such flatter 
slopes significantly reduce run-off flow velocities and thereby minimize both erosion 
upstream and sedimentation downstream when compared to the 3:1 or 3.5:1 slopes 
projected for the conventional design.


In its final, revised configuration it became necessary to extend the design beyond 
the current Upper Barrel Canyon alternative footprint. In order that run-off from 
southerly descending slopes and flow lines would not enter Cienega Creek a gravity 
flow earthen channel was shaped that would intercept such runoff and redirect it 
north along SR 83 back into the Barrel Canyon watershed.


A similar condition developed at the southwesterly transition from the natural 
topography to the Landform design. The solution here was to create run-off detention 
ponds from where the collected water would be carried north in an underground 
drain to the Barrel Canyon watershed as proposed by the current Rosemont design.


The ball court heritage site is negatively impacted by this design as it would be located 
under some 200 feet of fill.  Several design attempts were made to preserve the 
location, in an as is condition, but the results were not desirable and total avoidance 
would have a significant negative impact in achieving a successful Landform Design. 
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The Arizona Trail under this design is relocated and projected to follow both the 
newly created ridge lines as well as meander along the new Barrel Canyon design.


Based on those design modifications earthwork calculations show a volume capacity 
for the Landform design of 1,055,000,000 cubic yards, however, the capacity of this 
design can readily be increased to the full 1.2 billion cubic yards by elevating the 
existing design contours by 30 feet site without having an impact on any of its other 
features enumerated. As this plan was drawn to the small scale of 1”=500’ and it 
encompasses such a large area, over 3,300 acres the less than 12% deviation is not 
significant. Revisions need not be undertaken now but at such time that any other 
design revisions might be proposed.
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Figure 5 - Typical Rosemont Topographic Analog
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Figure 6 - Existing Rosemont Geomorphology
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V. ROCK AND bOULDER UTILIZATION


During the life of this project large quantities of oversized rocks and boulders will 
be generated through blasting and excavation of the pit. Aside from reducing them 
in size to make them suitable for fill placement, rocks and boulders are a desirable 
and needed commodity for the landforming effort, serving to aid and enhance the 
restoration and protection of the natural aspects of the new landforms. Therefore, 
significant quantities of select material should be reserved for later use as described 
below. Suitable material should be stockpiled for later introduction into the slope 
and landforms once each reaches its final configuration and elevation.


A. ThE FOUR PURPOSES OF ROCK UTILIZATION:


1. Drainage Control


Reduction of flow velocities, erosion, and enhancement of silt entrapment in primary 
or secondary flow concentrations is created by shaping various concave or convex 
land and slope forms. Concentrated flows in canyons will be controlled and velocities 
reduced through the use of rocks and boulder weirs, or vertical drops perpendicular 
to flow lines and/or parallel to them (see Figures 7,8,10-13).


Creation of intermediate stilling ponds upstream and/or downstream with rock allows 
for complete stilling of the flows and the deposition of fines and other sediments 
(see Figure 9).


2. roCk Formation repliCation 


The use of natural rock analogs typical of this area adds a vital component in the 
effort to re-establish a natural landscape and enhance and authenticate the overall 
aesthetics of the reconstructed landforms.


Such rock and boulder applications would include the recreation of rock outcroppings 
on ridgelines and hilltops (Figure 14), the insertion of rock slabs and boulders into 
side slopes as rock ledges (Figure 16 and 17) and the topping of level spots with 
rock caps (see Figures 15).
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3. revegetation establishment enhanCement


Rock weirs and vertical drops across channel flows lend themselves to the development 
of debris cones upstream which provide fertile opportunities for revegetation through 
maximum retention of moisture and fines (see Figure 11).


Parallel rock and boulder placements also encourage the entrapment of seed and 
silt and offer stability to root establishment thereby creating opportunities for plant 
growth (see Figure 18).


4. Improved WIldlIfe re-IntroductIon opportunIty


In other mine reclamation projects some agencies have required the introduction of 
boulders and rocks in the reclaimed landscape to provide “housing” opportunities 
for rodents and other smaller wildlife. 


Big boulders would provide for seclusion and view protection for larger wildlife.
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ROCK CHUTE COMPLETE
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Figure 7 - Plan and profile view of rock weir design for watershed 
restoration project. 


Figure 8 - Photo of sample rock weir installation in re-graded valley on Navajo 
Reservation in Arizona per design above


 


 


ROCK CHUTE DESIGN


 


Picture #234 


 


 


ROCK CHUTE COMPLETE


 


Picture #235 







15


Document for Deliberative Purposes Only. Not For Public Distribution.


Landform design report


rosemont mine


Landform design report


rosemont mine


Figure 9 - Photo sample of rock weir installation with stilling pond upstream


Figure 10 - Photo of sample rock weir installation in flow condition
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Figure 11 - Plan and cross section of debris cone and stilling basins


Stilling Basins
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Figure 12 - Plan of drainage control and flow velocity reduction through 
parallel channel rock and boulder reinforcement


Figure 13 - Photo sample of parallel channel boulder placement six years 
after installation
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Figure 14 - Natural ridgeline rock outcropping as it appears on this site


Figure 15 - Hilltop rock cap with broken off pieces replicated in mining 
reclamation project 


 


 


BOULDERS PLACED INTO LANDFORM SHAPED MINE TAILING FILL 
TO RE-CREATE PRE-EXISITNG NATURAL ROCK LEDGES IN MESA 


ENVIRONMENT OF THE SOUTHWESTERN US
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EFFECTIVE USE OF EXCAVATED MINE ROCK PLACED TO 
REPLICATE A MESA CAP PREVELANT IN S.W. LANDSCAPE –
COMPLETE WITH BROKEN OFF PIECES TOTALLY MICKING 


NATURAL CONDITIONS
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Figure 17 - Rock installation replicating rock ledges as part of a mining 
reclamation project with rock excavated during mining 
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CURVILINEAR SWALE ACROSS THE SLOPE FACE MANAGING 
RUNOFF,  SOUTHERN CALIFORNIA
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ALTERNATIVE USE OF ROCK BY INCOPORATING IT INTO SLOPES 
TO REPLICATE NATURAL CONDITIONS. ROCKS IN FOREGROUND


ARE  EQUIPMENT PLACED, THOSE ON TOP OF HILL ARE PRE-
EXISTING AND UNDISTURBED
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Figure 16 - Example of rock placed into slopes 
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Figure 18 - Close up photo of above parallel channel boulder placement 
with revegetation occuring
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Figure 19 - Landform Concept Plan
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Figure 20 - Graphic Representation of Landform Concept Plan
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Figure 21 - Birdseye View of Existing Topography


Figure 22 - Birdseye View of Landform Shaped Fill Placement
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April 2010


Figure 23 - Cross Sections
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VI. IMPLICATIONS OF GOLDER REPORT AND FINDINGS


The Golder report conducted an exhaustive study to develop criteria for the design 
of shaping the waste rock deposition in possible Landform configurations.


In their analysis of the Rosemont topography three basic slope configurations were 
observed: planar concave, concentrating concave, and expanding convex shapes.


It appears that in arriving at design criteria for such slopes their designs would be 
based on ratios between 2:1 to 3:1.


In addition, it was anticipated that the waste and tailing deposits would have an 
outer shell comprised of material with d50 no less than 3 to 5 inches providing 
further resistance to erosion.


Within the framework of these assumed steeper slopes it was concluded that the 
maximum elevation difference for planar concave slopes would be 300 feet, for 
expanding convex slope shapes 420 feet, and for concentrating concave slopes 100 
feet.


On the other hand, in the Landform Design the typical continuous height run from the 
top of a given slope to its toe is in the range of 160 feet to 250 feet. In two instances 
the run is 300 and 500 feet but at the same time the slope ratios are considerably flatter 
than 3:1.  As mentioned previously they are designed to be between 10:1 and 14:1.


As conventionally built mine dumps have frequently demonstrated, because of their 
uniform, planar and fairly steep slope ratios, they are susceptible to erosion. It was 
therefore one of the primary objectives to use variable, much flatter slope ratios and 
drainage dispersal landforms while designing the Landform shapes to reduce the 
effects of erosion and consequent siltation.


Consequently, the Landform Concept is far more conservative than the criteria set 
forth by Golder Associates.  For example, the graphs in their Appendix “C” allow a 
planar concave slope of 900 feet in length to be at a ratio as steep as 2.5:1 and for a 
slope as much as 1,500 feet in length to be at a 4:1 slope ratio.


In preparing their report Golder focused on slope feature designs exclusively and did 
not address more large scale landforms such as valleys and ridgelines.  For example 
the design of a 2.5 mile long meandering valley and streambed at a gradient of 6% 
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CURVILINEAR SWALE ACROSS THE SLOPE FACE MANAGING 
RUNOFF,  SOUTHERN CALIFORNIA


 


Picture #32 


 


ALTERNATIVE USE OF ROCK BY INCOPORATING IT INTO SLOPES 
TO REPLICATE NATURAL CONDITIONS. ROCKS IN FOREGROUND


ARE  EQUIPMENT PLACED, THOSE ON TOP OF HILL ARE PRE-
EXISTING AND UNDISTURBED


 


Picture #133 


Figure 24 - Natural analog of curvilinear swale


in the form of the new Barrel Canyon was not envisioned by their analysis.


It should also be kept in mind that in a final Landform Design proposed under 
this concept the secondary valleys and swales currently shown running essentially 
perpendicular down the slope face would be detailed so as to create various 
symmetrical and asymmetrical depression forms.  This would include curvilinear, 
diagonal and elbow configuration, all replicating natural analogs, and all designed 
to reduce flow velocities within them as the flow descends down the slope (see 
Figure 24). Furthermore it should be noted that the change from convex to concave 
is frequently designed to occur fairly abruptly thereby minimizing the tributary 
drainage area to each concave collecting zone.
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The multiple tier concept suggested by Golder for higher and steeper slopes – not 
anticipated for the Landform Design – has some merit but only if no “heavy armoring” 
is used, i.e., concrete or pipes; the first being aesthetically detrimental and the 
latter being susceptible to plugging without regular maintenance. Placement of the 
excavated rock should be the first consideration for any required reinforcement.


VII. OThER CANYON ALTERNATIVES


Three other canyons, Sycamore, Scholefield and McCleary, have previously been 
identified as potential alternative disposal sites to Barrel Canyon because of their 
proximity to the mine pit.  As part of this assignment each was conceptually evaluated 
primarily as to their suitability to accommodate fill that in turn could effectively be 
landform shaped.


Each of these three canyons have both positive and negative aspects to achieve this 
objective.


1. Sycamore canyon


Due to its large holding capacity, nearly 500 million  cubic yards, Sycamore Canyon 
has the ability to accommodate the entire tailings generated. It’s also located on 
the west side of the Santa Rita Ridge, out of the Highway 83 viewshed. While this 
fill, placed against the steep west flank of the ridge, would be more exposed from 
a westerly direction key views would be located at distances far greater than those 
along the Hwy 83 corridor. The fill proximity to the Santa Rita Ridge also minimizes 
the amount of tributary drainage area and runoff to contend with.


However, due to its overall topographic shape, Sycamore Canyon presents significant 
challenges to any landform shaping attempts.


This disposal site really encompasses more than just Sycamore Canyon but two 
additional canyons to the north and in such configuration encompasses a broad, 
but fairly flat shaped bowl. To close this bowl with the fill and “daylight” its toe in 
the lower existing topography will result in a long linear and planar terminal slope 
backed up by a large fill plateau.


This very exposed frontal, west facing terminal fill slope, some 10,000 feet long, 
would significantly contrast with the surround visual environment and likely result 
in adverse visual affects. To configure this slope with landforming to reduce these 
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adverse visual affects from distant views would require deep incisions into the fill 
slope to create naturally appearing valleys and ridges. This would significantly reduce 
the areas holding capacity.


To place this lost material on the plateau would likely increase its height beyond that 
of the Santa Rita Ridge and cause in an undesirable visual affect.


Shallower concave and convex “undulations” on the other hand would have little 
positive visual effect on such a large and high fill slope.


Within its projected footprint limitations there also appears to be little room to 
expand it to reduce the slope gradients to figures less prone to erosion as detailed 
in the Golder Report.


A further detrimental aspect of this fill location is its distance and accessibility from 
the pit. The required 150-foot wide haul road would result in considerable scarring 
of the Santa Rita Ridge by having to cut such a wide notch into the rocky, scenic 
ridgeline.


2. ScholefIeld canyon,


While more than 3 miles long it is mostly narrow at its upstream end and to gain fill 
capacity three tributary canyon watersheds to the north have to be added to gain the 
400 plus million cubic yard holding capacity. By filling these in having to control 
outside drainage is minimized.


The distance to the mine pit and the plant site facilities appear to be reasonable.


The fill placement in Scholefield Canyon would lend itself well to landforming.  The 
broad concept approach would be to configure the placement in such manner that it 
would replicate the original four underlying valley/canyon and ridgeline forms - at 
a much higher elevation of course.


Depressing the fills to recreate valleys would result in reduction of the overall holding 
capacity but there appears to be some room for expansion of the footprint to the 
north to compensate for such a loss. This would also help to reduce the currently 
planned slope gradients to flatter angles which would reduce long term erosion.


On the negative side, based on onsite and aerial photo examinations of the area, the 
canyon appears to have substantial shrub and tree growth, the loss of which would 
result in long term adverse impacts.







29


Document for Deliberative Purposes Only. Not For Public Distribution.


Landform design report


rosemont mine


3. mccleary canyon 


McCleary Canyon is less than three miles long and yet has a large holding capacity 
of approximately 900 million cubic yards. McCleary Canyon is also located in close 
proximity to the mine pit and plant facilities and from a logistic standpoint lends 
itself well to fill placement.  Its proximity to the mine site could also provide holding 
capacity for any quantity of material that could not be accommodated in the Barrel 
Canyon area should some of the constraints for the Barrel Canyon design become 
too restrictive. 


Landforming the fill appears feasible although this may require expansion of the 
footprint into a portion of the broader downstream portion of Scholefield Canyon 
or into a downstream portion of Barrel Canyon in order to compensate for any loss 
caused from fill shaping and slope gradient reductions to minimize erosion consistent 
with the findings of the Golder Report.


Neither Sycamore, Scholefield or McCleary Canyons are as suitable as Barrel 
Canyon to accommodate fill in a manner that can be effectively landform shaped. 
Barrel Canyon, with its broad, heavily eroded tributary drainage areas, lends itself 
to landforming particularily well and provides for opportunities for expansion of 
the footprint to allow for the creation of a more natural appearing and less erosive 
topography and a more diverse revegetation process. 


VIII. SUMMARY


Landforming or Geomorphic Reclamation and the establishment of mature landforms 
is possible from the outset for the Rosemont waste rock and dry stack tailings as the 
Landform Concept Plan demonstrates. Above all it should be noted that the elements 
incorporated into the Landform Design - use of existing natural analogs on site, 
recreation of Barrel Canyon, shaping of diverse topographic features, flatter slope 
gradients and the re-introduction of the rock and boulder element all will distinctly 
enhance the visual appearance and aesthetics of the site should the excavated materials 
be placed in such fashion. 


However a larger project footprint is required to accommodate material yardage 
when lower, more natural appearing, and less erosive slope gradients are used. As 
with any design there are certain tradeoffs that need to be weighed but following the 
work results so far it appears that fill placement using the combination of Barrel and 
McCleary Canyons might achieve most if not all objectives that have been recently 
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enumerated.


Prior to the completion of this report Rosemont was afforded the opportunity to 
review and submit initial comments to the final draft report to provide a view from 
the perspective and background knowledge of the proposed projects proponent’s.


These were essentially a series of Constraints outlined in a memo and enumerated 
below followed by the response from the author of this report.


It was decided that both the constraints and the responses thereto should be made 
a part of this report.


A. CONSTRAINTS


Landform Layout Constraints and Comments were provided by Rosemont Copper 
Company dated March 31, 2010.


This memorandum presents the version of the constraints and comments provided by 
Rosemont Copper Company regarding the landform alternative to which Mr. Schor 
will respond in the draft report.  The response will consist of Mr. Schor’s professional 
opinion as to the ramifications(s) of imposing the constraints and comments, 
individually and in the aggregate, on the landform concept presented in his report.


1. Place no mine waste material within the area designated for the Plant Site (Area 
1 on attached sketch map,).


2. Place no mine waste material on the Ball Court heritage site (Area 2 on attached 
sketch map).


3. Leave a half-mile wide buffer strip between all mine waste material and SR 83 
(Area 3 on attached sketch map).


4. Keep all stormwater runoff within the Barrel Canyon drainage (Area 4 on attached 
sketch map).


5. Maintain set-back for Singing Valley Ranch (area 5 on attached sketch map).


6. Place no mine waste material within the area designated for the SDCP Biological 
Core Value habitat and Riparian Management Area (Area 6 on attached sketch map).


7. Incorporate the original Rosemont design configuration for the heap leach and 
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dry stack tailings facilities within the landform design concept.


8. Include functional haul roads, construction access, and perpetual stormwater 
drainage to the pit into the landform design concept (Note: SWCA and CNF consider 
this outside the scope of Mr. Schor’s contract).


9. Increase the ultimate height of the conceptual landform design by 100-feet to 
afford contingent capacity and construction flexibility.


b. CONSTRAINT RESPONSE:


The response to the Landform Layout Constraints and Comments provided by 
Rosemont Copper Company” as contained in the Project Memorandums dated March 
25, 2010 and March 31, 2010 is addressed in the following findings:


Each of the nine constraints provided along with a sketch map have been carefully 
reviewed and are addressed in detail below.  Due to the small scale of the map the 
implications of certain constrains can only be estimated.


Constraint 1. Stay clear of Plant Site (Mill Facility/Industrial Areas)


During the preparation of the Conceptual Landform Plan no actual grading plans for 
those facilities were available to allow for proper transitioning between the landform 
shapes and the cuts and fills proposed for those facilities.  Consequently a temporary 
and arbitrary terminus for the landform fill was arrived at.


Once the appropriate information becomes available the limits and grading transitions 
could readily be accommodated; however, constraining the toe of the landform design 
to the boundary of the Plant Site would require relocating the materials currently 
located within the Plant Site area elsewhere within the landform mass.


Constraint 2.  Avoid Culturaly Significant sites at Ball Court Heritage location and others….


In order to maximize the opportunity for a recreated landform/Geomorphic 
Topography and Hydrology and to address the recommendation in the Golder 
Report with regards to slope designs the footprint of the waste rock and tailings 
were expanded considerably thus placing subject site under the new fill.  Under 
the current design carving out the site from the fill zone, while possible, would not 
create the most desirable solution.  Entirely avoiding the Ball Court location, as 
proposed by Rosemont, requires relocation of a significant amount of material and 
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would negatively impact the potential for a successful landform design.


Also, there appears to be a discrepancy as to the Ball Court Heritage site location.  The 
sketch map shows a location in the most north easterly corner of the Landform Fill.  
A location provided by Tetra Tech places it to the south of that location. Knowing 
the accurate location is a prerequesite to any effective preservation effort.


Constraint 3.  Leave half-mile wide buffer strip between all mine waste material and SR 83


Such a constraint was never a part of the initial conceptual Landform design study.  
Creating natural, geomorphic features and run-off patterns that would mimic existing 
ground conditions and keeping slope ratios to a minimum to minimize erosion were 
the objective.  To this extent the foot print was expanded to the topography on 
the west side of Highway 83 where it drops rapidly into a fairly deep valley, which 
represented an area of substantial fill holding capacity.


 Retaining a half-mile buffer strip between all mine waste and SR 83 has significant 
negative impact on the potential for a successful landform design and may negate 
its viability.


Constraint 4.  Keep all Stormwater Runoff within Barrel Drainage


The Landform Concept Plan is designed to carry the runoff along most of the southerly 
boundary in a graded surface drain channel to the north along Highway 83 and back 
into the Barrel Canyon watershed.  The southwesterly area runoff is collected in a 
detention pond and then carried in an underground drain to the north where it’s 
discharged into Barrel Canyon.


Constraint 5.  Maintain Setback for Singing Valley Ranch


This setback at the southerly boundary would mean a loss of fill placement capacity 
but may or may not also negatively impact the planned gravity drainage channel 
discussed under Constraint 4. above - only a more detailed analysis could determine 
that.


Constraint 6. Place no Mine Waste material within the Area designated for SDCP Biological 
Core Value Habitat and Riparian Management Area


The sketch map indicates an apparently substantial area that is encumbered in some 
fashion.
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The extent of this impact on fill placement capacity depends on whether total or 
selective avoidance is required.   At first glance this appears to be a significant issue.  
Avoiding placement of mine waste as proposed by Rosemont has significant negative 
impact on the potential for a successful landform design and may negate its viability.


Constraint 7.  Incorporate the original Rosemont Configuration for the Heap Leach and 
Dry Stack Facility


The Landform design concept is not able to accommodate the original configuration 
of the dry stack tailings.


Constraint 8.  Include functional haul road, construction access and perpetual storm water 
drainage into pit into the design concept


This matter is considered to be a design detail to be incorporated once the overall 
concept has been accepted and the specifications for service locations, width, 
horizontal and vertical curves and other design criteria are provided.


Constraint 9.  Increase the ultimate height of the conceptual Landform Design by 100’ to 
afford contingency capacity and construction flexibility


Increasing the height of the landform design layout by 100 feet while maintaining 
the current design toe would oversteepen the slopes and have significant negative 
impact on the potential for a successful landform design.
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Figure 25 - Rosemont Copper Company Sketch Map
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C. SUMMARY OF FINDINGS CONCERNING ThE CONSTRAINTS ISSUES  
 PROVIDED bY ROSEMONT


In summary it must be stated that some of the constraints can readily be met while 
others pose a significant negative impact to a successful landform design; particularly 
in combinations that will result in large scale reductions to the footprint available 
for mine waste disposal.  Imposing all or most of the footprint constraints proposed 
by Rosemont would likely negate the viability of a landform design.


To Landform shape the excavated materials under these constraints would most likely 
entail much higher fills with steeper slopes – unless some of McCleary Canyon can 
be used to accommodate the overflow.


D. POSTSCRIPT


It might be of interest to the reader to be made aware of landforming projects that 
have a relationship to this project that this author has designed.


While none of the projects are of the same magnitude as Rosemont in terms of 
volume the same elements of landforming apply whether large, medium or small 
quantities are moved.


Here are the examples:


1. Oil Sands Mining – The assignment was to design a retrofit for an existing several 
hundred acre large tailings dump plateau to transform it from a level wasteland into 
a three dimensional topography (including water features) that would be conducive 
to specific wildlife introduction.


2. Surface Coal Mining – Redesigned plans for terminal canyon fill slopes to provide a 
gradual transition from manmade valley fills to natural terrain. This State responded 
by significantly accelerating the permit issuance.


3. Surface Coal Mining – Received joint assignment from both the mining company 
and the State to redesign ongoing overburden dump placement on several hundred 
acres by using natural analogs to alter the placed level plateaus into replicating the 
nearby natural ridgeline topography.
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4. Major Underground Water Facilities – To dispose of over 1 million cubic yard of 
excess material from the excavation of two large underground water reservoirs and 
a tunneling operation into a  topography surrounded by highly urbanized and 
politically potent population. Developed landform designs at the request of both 
City Government and Homeowners Groups. These plans, initially controversial, 
were executed to the satisfaction of all.


5. Restoration of a heavily eroded valley on Tribal Lands using natural analogs to reshape 
it versus the already agency engineered expensive concrete dam construction solution.


6. Molybdenum Mine – Provided retrofit landform design for 1,000 foot high tailings 
and waste rock dump slope. Received acceptance by State and Federal Agencies.


IX. REFERENCES:


“LANDFORMING”, by Horst J. Schor and Donald H. Gray, published by John Wiley 
& Sons, 2007


RECLAIMING THE AMERICAN WEST, by Alan Berger, Published by Princeton 
Architectural Press, 2002


GEOMORPHIC RECLAMATION AND NATURAL STREAM DESIGN AT COAL 
MINES, proceedings published by U.S. Department of Interior, Office of Surface 
Mining, 2009


FLUVIAL PROCESSES IN GEOMORHOLOGY, by Leopold, Wolman and Miller, 
WH Freeman & Company, 1964
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From: Horst [mailto:hjschor@jps.net] 
Sent: Monday, May 10, 2010 9:43 PM
To: 'Dale Ortman PE'
Subject: Landform Design Report for the Rosemont Mine Project 
  
Dale, 
  
All right – attached is the revised, corrected and supplemented Final Draft Report for your review. 
  
Per your Memorandum of 4 May 2010 I have made the removals in accordance with the General Comments 1 and
2 including both text and figures. 
  
General Comments 3: With regards to the Task 3 I have expanded the discussions, options and opportunities in
detail with regard to landform design for the three alternative disposal plans for Sycamore, Scholefield and
McCleary Canyons to meet the requirements of the SOW. 
  
General Comments 4: I have “threaded in” both the Constraints by Rosemont as well as my response to them at
the end of the Summary Section so as to make it more part of the report rather than just an Appendix. The
corrections and revisions on the attachment have also been made. 
  
REQUESTED ADDITIONAL INFORMATION:: 
1.      At the end of the text as a POSTSCRIPT I have added the description of five examples of applicable landform
designs this author has previously performed 
2.      Not sure what this meant.  Size of my previous projects (some information is incorporated in 1. above) or the
size of the Rosemont landform project? 
3.      The Golder design issue was expanded as requested. 
4.      Drainage boundary for Barrel Canyon as well and the drainage facilities have been identified. 
  
EDITORIAL COMMENTS: 
Spelling errors, page and graphics corrections and additions (contour IDs, 500’setback, sideboards ) and rewordings
were made. 
The gold line is from a Rosemont aerial outlining the limits of the fill placement and mine areas. I tried to remove it
as much as possible. 
  
Please take a look and let me know if you think it is all there. 
  
A high resolution version where the contour labels are legible is available by using the link

mailto:daleortmanpe@live.com


below: 
http://www.mediafire.com/?wzdmg3hhita 
  
Horst 
  
  

http://www.mediafire.com/?wzdmg3hhita


From: Melinda D Roth
To: Larry Jones
Cc: Beverley A Everson; Debby Kriegel; Robert Lefevre; Salek Shafiqullah
Subject: Re: Fw: meeting on the 10th (bio/hydro) - Rosemont will be available at 9:30 to discuss the project for the

landforming group...
Date: 12/07/2009 04:59 PM

PLEASE, start the day with a safety briefing, emphasizing entering Hwy83 from
roadside pullouts and forest roads.  Thank you..

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS

12/07/2009 03:21 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Debby Kriegel/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

Subject Re: Fw: meeting on the 10th (bio/hydro) - Rosemont
will be available at 9:30 to discuss the project for the

landforming group...

Basically, we are locked in to meeting at the MP44 turnout at 0945...that went out
with the agenda and I don't want to be changing meeting places (FWS and MP 44)
because the word may not get out in time.  We will have a number of cars there
already.  Sounds like a few extra people are going to join us there, so we'll make the
best of it, but beyond a show and tell of the proposed project area at MP 44, the
discussions will be limited to hydrology-biology-riparian the rest of the day.  

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS To Debby Kriegel/R3/USDAFS@FSNOTES, Melinda D

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
notes://entr3a/872568540050FE6F/0/5B9F79B675DDD94907257685006F33D2


12/07/2009 01:17 PM

Roth/R3/USDAFS@FSNOTES

cc Larry Jones/R3/USDAFS@FSNOTES

Subject Re: Fw: meeting on the 10th (bio/hydro) - Rosemont
will be available at 9:30 to discuss the project for the

landforming group...

Yes, it's hard to get a vehicle in and out of the pull-out a MP44.  The tank is not that
far off the highway, and has just as good a view.  But, you guys need to make up
your minds whether or not you want the two groups to get together at the first
stop...Larry indicated today that his group may want to be on their own all day to
have plenty of time for their own discussion.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Debby Kriegel/R3/USDAFS

Debby
Kriegel/R3/USDAFS 

12/07/2009 01:13 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Larry Jones/R3/USDAFS@FSNOTES

Subject Fw: meeting on the 10th (bio/hydro) - Rosemont will
be available at 9:30 to discuss the project for the
landforming group...

Larry's group plans to meet at MP 44 at 9:30.  When I spoke with him last week, he
said it'd be fine if the landforming group also met here.  That way Jeff can give the
whole group an overview of the project elements can be seen from here.

Do you think there's a safety issue with everyone meeting here?

----- Forwarded by Debby Kriegel/R3/USDAFS on 12/07/2009 01:10 PM -----

Larry
Jones/R3/USDAFS

12/07/2009 07:06 AM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Debby Kriegel/R3/USDAFS@FSNOTES, Julie A
Speegle/R10/USDAFS@FSNOTES, tfurgason@swca.com

Subject Re: meeting on the 10th (bio/hydro) - Rosemont will
be available at 9:30 to discuss the project for the

landforming group...

notes://entr3b/8825685D00481218/0/49B31EB6FC1976CB07257685006EC7CD
notes://entr3b/8725685400513A7E/0/EE6FCA862A6C7FA607257682007FA184


no thanx...talked about this briefly with debbie.  we have  too big a group and too
busy an agenda, and want to focus on the bio-hydro aspects...

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

12/04/2009 04:27 PM

To Larry Jones/R3/USDAFS@FSNOTES, Julie A
Speegle/R10/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, tfurgason@swca.com

cc

Subject meeting on the 10th (bio/hydro) - Rosemont will be
available at 9:30 to discuss the project for the

landforming group...

do you want to tie in with us for that discussion?  It will include Rosemont's
geologist and Jamie Sturgess.  The plan is to meet at the green water tank on the
4064 Rd. a short distance off of Hwy. 83.   RSVP requested.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

notes://entr3b/8825685D00481218/0/BF77475920EF2FDD07257682005F2A61


From: Larry Jones
To: Melinda D Roth
Cc: Beverley A Everson; Debby Kriegel; Robert Lefevre; Salek Shafiqullah
Subject: Re: Fw: meeting on the 10th (bio/hydro) - Rosemont will be available at 9:30 to discuss the project for the

landforming group...
Date: 12/08/2009 07:32 AM

It's already on the agenda--Bob's doing the safety spiel.  if we have to shuttle
somewhere else to get out of the turnout (given the ever-increasing popularity of
this field trip), we'll do it.  We're mostly meeting at FWS first, so I can give a head's
up to the vast majority.

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS

12/07/2009 04:59 PM

To Larry Jones/R3/USDAFS@FSNOTES

cc Beverley A Everson/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

Subject Re: Fw: meeting on the 10th (bio/hydro) - Rosemont
will be available at 9:30 to discuss the project for the

landforming group...

PLEASE, start the day with a safety briefing, emphasizing entering Hwy83 from
roadside pullouts and forest roads.  Thank you..

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS

12/07/2009 03:21 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Debby Kriegel/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/8825685D00481218/0/81005682790633B2072576850079E6CF


Shafiqullah/R3/USDAFS@FSNOTES

Subject Re: Fw: meeting on the 10th (bio/hydro) - Rosemont
will be available at 9:30 to discuss the project for the

landforming group...

Basically, we are locked in to meeting at the MP44 turnout at 0945...that went out
with the agenda and I don't want to be changing meeting places (FWS and MP 44)
because the word may not get out in time.  We will have a number of cars there
already.  Sounds like a few extra people are going to join us there, so we'll make the
best of it, but beyond a show and tell of the proposed project area at MP 44, the
discussions will be limited to hydrology-biology-riparian the rest of the day.  

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

12/07/2009 01:17 PM

To Debby Kriegel/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

cc Larry Jones/R3/USDAFS@FSNOTES

Subject Re: Fw: meeting on the 10th (bio/hydro) - Rosemont
will be available at 9:30 to discuss the project for the

landforming group...

Yes, it's hard to get a vehicle in and out of the pull-out a MP44.  The tank is not that
far off the highway, and has just as good a view.  But, you guys need to make up
your minds whether or not you want the two groups to get together at the first
stop...Larry indicated today that his group may want to be on their own all day to
have plenty of time for their own discussion.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Debby Kriegel/R3/USDAFS

notes://entr3a/872568540050FE6F/0/5B9F79B675DDD94907257685006F33D2
notes://entr3b/8825685D00481218/0/49B31EB6FC1976CB07257685006EC7CD


Debby
Kriegel/R3/USDAFS 

12/07/2009 01:13 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Larry Jones/R3/USDAFS@FSNOTES

Subject Fw: meeting on the 10th (bio/hydro) - Rosemont will
be available at 9:30 to discuss the project for the
landforming group...

Larry's group plans to meet at MP 44 at 9:30.  When I spoke with him last week, he
said it'd be fine if the landforming group also met here.  That way Jeff can give the
whole group an overview of the project elements can be seen from here.

Do you think there's a safety issue with everyone meeting here?

----- Forwarded by Debby Kriegel/R3/USDAFS on 12/07/2009 01:10 PM -----

Larry
Jones/R3/USDAFS

12/07/2009 07:06 AM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Debby Kriegel/R3/USDAFS@FSNOTES, Julie A
Speegle/R10/USDAFS@FSNOTES, tfurgason@swca.com

Subject Re: meeting on the 10th (bio/hydro) - Rosemont will
be available at 9:30 to discuss the project for the

landforming group...

no thanx...talked about this briefly with debbie.  we have  too big a group and too
busy an agenda, and want to focus on the bio-hydro aspects...

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

12/04/2009 04:27 PM

To Larry Jones/R3/USDAFS@FSNOTES, Julie A
Speegle/R10/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, tfurgason@swca.com

cc

Subject meeting on the 10th (bio/hydro) - Rosemont will be
available at 9:30 to discuss the project for the

landforming group...

notes://entr3b/8725685400513A7E/0/EE6FCA862A6C7FA607257682007FA184
notes://entr3b/8825685D00481218/0/BF77475920EF2FDD07257682005F2A61


do you want to tie in with us for that discussion?  It will include Rosemont's
geologist and Jamie Sturgess.  The plan is to meet at the green water tank on the
4064 Rd. a short distance off of Hwy. 83.   RSVP requested.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Larry Jones
To: Beverley A Everson
Cc: Debby Kriegel; Melinda D Roth; Robert Lefevre; Salek Shafiqullah
Subject: Re: Fw: meeting on the 10th (bio/hydro) - Rosemont will be available at 9:30 to discuss the project for the

landforming group...
Date: 12/07/2009 03:21 PM

Basically, we are locked in to meeting at the MP44 turnout at 0945...that went out
with the agenda and I don't want to be changing meeting places (FWS and MP 44)
because the word may not get out in time.  We will have a number of cars there
already.  Sounds like a few extra people are going to join us there, so we'll make the
best of it, but beyond a show and tell of the proposed project area at MP 44, the
discussions will be limited to hydrology-biology-riparian the rest of the day.  

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

12/07/2009 01:17 PM

To Debby Kriegel/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

cc Larry Jones/R3/USDAFS@FSNOTES

Subject Re: Fw: meeting on the 10th (bio/hydro) - Rosemont
will be available at 9:30 to discuss the project for the

landforming group...

Yes, it's hard to get a vehicle in and out of the pull-out a MP44.  The tank is not that
far off the highway, and has just as good a view.  But, you guys need to make up
your minds whether or not you want the two groups to get together at the first
stop...Larry indicated today that his group may want to be on their own all day to
have plenty of time for their own discussion.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Debby Kriegel/R3/USDAFS

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Robert Lefevre/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/8825685D00481218/0/49B31EB6FC1976CB07257685006EC7CD


Debby
Kriegel/R3/USDAFS 

12/07/2009 01:13 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Larry Jones/R3/USDAFS@FSNOTES

Subject Fw: meeting on the 10th (bio/hydro) - Rosemont will
be available at 9:30 to discuss the project for the
landforming group...

Larry's group plans to meet at MP 44 at 9:30.  When I spoke with him last week, he
said it'd be fine if the landforming group also met here.  That way Jeff can give the
whole group an overview of the project elements can be seen from here.

Do you think there's a safety issue with everyone meeting here?

----- Forwarded by Debby Kriegel/R3/USDAFS on 12/07/2009 01:10 PM -----

Larry
Jones/R3/USDAFS

12/07/2009 07:06 AM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Debby Kriegel/R3/USDAFS@FSNOTES, Julie A
Speegle/R10/USDAFS@FSNOTES, tfurgason@swca.com

Subject Re: meeting on the 10th (bio/hydro) - Rosemont will
be available at 9:30 to discuss the project for the

landforming group...

no thanx...talked about this briefly with debbie.  we have  too big a group and too
busy an agenda, and want to focus on the bio-hydro aspects...

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

12/04/2009 04:27 PM

To Larry Jones/R3/USDAFS@FSNOTES, Julie A
Speegle/R10/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, tfurgason@swca.com

cc

Subject meeting on the 10th (bio/hydro) - Rosemont will be
available at 9:30 to discuss the project for the

landforming group...

notes://entr3b/8725685400513A7E/0/EE6FCA862A6C7FA607257682007FA184
notes://entr3b/8825685D00481218/0/BF77475920EF2FDD07257682005F2A61


do you want to tie in with us for that discussion?  It will include Rosemont's
geologist and Jamie Sturgess.  The plan is to meet at the green water tank on the
4064 Rd. a short distance off of Hwy. 83.   RSVP requested.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Salek Shafiqullah
To: Beverley A Everson
Subject: Re: Fw: Proposal and Cost Estimate for Attending M+A GW Meeting, June 22, 2010
Date: 06/16/2010 04:19 PM
Attachments: GW_Model_Meeting_CostEstProposal_183101_cs_20100615_FNL.pdf

This looks acceptable to me. Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

06/16/2010 09:53 AM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: Proposal and Cost Estimate for Attending M+A
GW Meeting, June 22, 2010

Please give me your recommendation on this SOW (do you approve?)

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/16/2010 09:29 AM -----

"Tom Furgason"
<tfurgason@swca.com> 

06/15/2010 03:29 PM

To "Beverley Everson" <beverson@fs.fed.us>,
<mroth@fs.fed.us>

cc "Reta Laford" <rlaford@fs.fed.us>

Subject FW: Proposal and Cost Estimate for Attending M+A
GW Meeting, June 22, 2010

Bev,

 
Attached is a simple SOW for SRK to attend a one-day meeting on Ground Water scheduled for
June 22.  Can you please let me know if it is acceptable to you?  

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
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Fax:  520.544.9853 


 


 GW_Model_Meeting_Costestproposal_183101_Cs_20100615_FNL.Docx  


Cost Estimate 
 


To: Tom Furgason, SWCA  Date: June 15, 2010 


cc: Dale Ortman, P.E.; C. Hoag, SRK From: Claudia Stone, R.G. 


Subject: Rosemont EIS – Task Cost Estimate Project #: 183101 


 M&A Groundwater Model Review Meeting  


SRK Consulting, Inc. (SRK) was requested by Mr. Dale Ortman, on behalf of SWCA and the Coronado 
National Forest (CNF), to provide a cost estimate for SRK’s model-review team to attend a one-day meeting 
in Tucson to review revisions to the mine-site groundwater model prepared by Montgomery & Associates. 
Additional funds are requested for follow-up discussion(s). There is no contingency for additional evaluation, 
if requested by SWCA or the CNF.  


The meeting is scheduled for June 22; a follow-up discussion has not been scheduled. There will be no 
change in key technical personnel. 


The cost estimate for this Scope of Work is not to exceed $11,000. Included in the cost estimate are hours 
and expenses associated with travel by two team members. The fee structure is shown in Table 1. If there are 
questions or we can provide additional information, please do not hesitate to call. 


Table 1 Cost Estimate—Meeting Preparation, One-Day Tucson Meeting, Follow-up Discussion: 
Montgomery & Associates Groundwater Model Review   


SRK Team Member  Discipline 
Rate/Hour Time Cost 


(US$) (Hours) (US$) 


Cori Hoag  Project coordination and technical discussion $165  1  $165


Claudia Stone  Project management and technical discussion $130 4  $520


Mike Sieber  Meeting preparation, technical meeting 
attendance and technical discussions 


$115 10  $1,150


Larry Cope  Meeting preparation, technical meeting 
attendance and technical discussions 


$140  18  $2,520


Vladimir Ugorets  Meeting preparation, technical meeting 
attendance and technical discussions 


$175 18  $3,150


Office Support Staff  Drafting, editorial, administration $80 2  $160


Total Fees      $7,665


5.0% Office Overhead    $383


Reimbursable Expenses (travel for two staff)    $1,600


10.0%  Reimbursable Add‐on    $160


10.0% Contingency    $981


TOTAL PROJECT COSTS     $10,789


 







 
As a point of reference, I left in the cost breakdown for your review.  You will see that it doesn’t
take SRK long to spend $10,000.

 
Tom

 
From: Stone, Claudia [mailto:cstone@srk.com] 
Sent: Tuesday, June 15, 2010 10:27 AM
To: Tom Furgason
Cc: Dale Ortman PE; Hoag, Cori
Subject: Proposal and Cost Estimate for Attending M+A GW Meeting, June 22, 2010

 
Good morning, Tom:

 
Attached is a brief proposal requesting additional funding for our team members to attend a
presentation by Montgomery & Associates on the current status of the numerical groundwater
model. If you have questions, please do not hesitate to call. If everything is in order, I will look
forward to receiving a Change Order for this additional task.

 
Best regards,

Claudia




 
 


SRK Consulting (U.S.), Inc. 
3275 West Ina Road, Suite 240 
Tucson, Arizona 
USA 85741 
 
cstone@srk.com 
www.srk.com 
 


Tel:   520.544.3688 
Fax:  520.544.9853 
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Cost Estimate 
 


To: Tom Furgason, SWCA  Date: June 15, 2010 


cc: Dale Ortman, P.E.; C. Hoag, SRK From: Claudia Stone, R.G. 


Subject: Rosemont EIS – Task Cost Estimate Project #: 183101 


 M&A Groundwater Model Review Meeting  


SRK Consulting, Inc. (SRK) was requested by Mr. Dale Ortman, on behalf of SWCA and the Coronado 
National Forest (CNF), to provide a cost estimate for SRK’s model-review team to attend a one-day meeting 
in Tucson to review revisions to the mine-site groundwater model prepared by Montgomery & Associates. 
Additional funds are requested for follow-up discussion(s). There is no contingency for additional evaluation, 
if requested by SWCA or the CNF.  


The meeting is scheduled for June 22; a follow-up discussion has not been scheduled. There will be no 
change in key technical personnel. 


The cost estimate for this Scope of Work is not to exceed $11,000. Included in the cost estimate are hours 
and expenses associated with travel by two team members. The fee structure is shown in Table 1. If there are 
questions or we can provide additional information, please do not hesitate to call. 


Table 1 Cost Estimate—Meeting Preparation, One-Day Tucson Meeting, Follow-up Discussion: 
Montgomery & Associates Groundwater Model Review   


SRK Team Member  Discipline 
Rate/Hour Time Cost 


(US$) (Hours) (US$) 


Cori Hoag  Project coordination and technical discussion $165  1  $165


Claudia Stone  Project management and technical discussion $130 4  $520


Mike Sieber  Meeting preparation, technical meeting 
attendance and technical discussions 


$115 10  $1,150


Larry Cope  Meeting preparation, technical meeting 
attendance and technical discussions 


$140  18  $2,520


Vladimir Ugorets  Meeting preparation, technical meeting 
attendance and technical discussions 


$175 18  $3,150


Office Support Staff  Drafting, editorial, administration $80 2  $160


Total Fees      $7,665


5.0% Office Overhead    $383


Reimbursable Expenses (travel for two staff)    $1,600


10.0%  Reimbursable Add‐on    $160


10.0% Contingency    $981


TOTAL PROJECT COSTS     $10,789


 







From: Salek Shafiqullah
To: Tom Furgason
Cc: Beverley A Everson; Dale PE; Melissa Reichard; Melinda D Roth; Roger D Congdon; Rochelle Desser
Subject: Re: FW: Proposal and Cost Estimate for Pit Lake Geochemistry Predictive Model Review
Date: 03/31/2010 11:13 AM
Attachments: PitLakeGeochem_Review_SOWEstCostProposal_183101_cs_20100330_FNL.pdf

Hello Tom,
I have reviewed the three SOW by SRK and find them to be acceptable.  Please
move forward with the proposed work.  Thanks.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

03/30/2010 05:56 PM

To "Beverley A Everson" <beverson@fs.fed.us>

cc "Melinda D Roth" <mroth@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D
Congdon" <rcongdon@fs.fed.us>, "Rochelle Desser"
<rdesser@fs.fed.us>, "Dale PE"
<daleortmanpe@live.com>, "Melissa Reichard"
<mreichard@swca.com>

Subject FW: Proposal and Cost Estimate for Pit Lake
Geochemistry Predictive Model Review

Bev,

 
Attached is the first of three Scopes of Work by SRK for the review of the
following reports/documents:

1) Geochemical Pit Lake Predictive Model
2) AMEC response to SRK comments on the dry stack tailings seepage
3) Infiltration, Seepage, Fate and Transport Modeling for the
Rosemont Copper Project EIS

 
Would you please confirm that the work proposed by SRK meets the
Coronado’s expectations and requirements?  I’ll issue a notice to proceed
upon your approval.  I’d appreciate a prompt response so that SRK can staff
these appropriately.  Thank you.

 
Tom Furgason

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:mreichard@swca.com
mailto:mroth@fs.fed.us
mailto:rcongdon@fs.fed.us
mailto:rdesser@fs.fed.us



 
 


SRK Consulting (U.S.), Inc. 
3275 West Ina Road, Suite 240 
Tucson, Arizona 
USA 85741 
 
cstone@srk.com 
www.srk.com 
 
Tel:   520.544.3688 
Fax:  520.544.9853 
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Memorandum 
 
To: Tom Furgason, SWCA  Date: March 25, 2010 


cc: Dale Ortman, P.E.; Charles Coyle, 
SWCA; C. Hoag, SRK 


From: Claudia Stone, R.G. 


Subject: Rosemont EIS – Proposal and Cost  Project #: 183101 


 Estimate for Review of Tetra Tech (2010) report, Geochemical Pit Lake Predictive Model 


SRK Consulting, Inc. (SRK) was provided a scope of work (SOW) and request for cost estimate by Mr. Dale 
Ortman (Ortman, 2010), on behalf of SWCA and the Coronado National Forest (CNF) for a technical review 
of a report prepared by Tetra Tech (2010), Geochemical Pit Lake Predictive Model. This memorandum pro-
vides a scope of work, key personnel, and cost estimate for this project, as requested by Mr. Ortman. 


Scope of Work and Approach 


This section provides the approach to preparing a technical review of the Tetra Tech report, Geochemical Pit 
Lake Predictive Model, dated February 2010. 


SRK will review the Tetra Teck (2010) report in the context of the Mine Plan of Operations (MPO) (West-
Land Resources, 2007), and will incorporate the geochemical baseline data contained in previous reports re-
viewed by SRK for the Draft Technical Memorandum, Preliminary Geochemistry Review—Rosemont Cop-
per Project (SRK, 2010) 


The specific tasks to be undertaken include the following: 


• Review the subject report, including pertinent documents provided by SWCA or selected by SRK 
and approved by SWCA from the references listed in the subject report and other relevant reports; 


• Prepare a Draft Technical Memorandum; and 


• Prepare a Final Technical Memorandum following one round of SWCA and CNF review only, re-
sulting in editorial comments. 


The work performed by SRK will be a document review only. Any additional technical review requested by 
SWCA and/or CNF will be out of the scope of this work. 


Cost Estimate 


The cost for this Scope of Work is estimated not to exceed $25,000. The fee structure is shown in Table 1. 
The estimated fee includes: review of the relevant Tetra Tech report(s) and portions of the MPO; technical 
collaboration between hydrogeology and geochemical reviewers; preparation of a draft Technical Review 
Memorandum; response to editorial comments provided by SWCA and/or CNF; and preparation of a final 
Technical Review Memorandum. There is no contingency for additional evaluation, if requested by SWCA 
or CNF. 
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Timing 


SRK will begin work upon receipt of a written notice to proceed and a signed Change Order or contract. The 
availability of key personnel may be problematic, given a short notification period, but SRK will make every 
effort to provide SWCA with a Draft Technical Memorandum within 2 weeks from the date of the notice to 
proceed. If a key technical person is unable to participate within the time frame requested, SRK will notify 
SWCA immediately, and request an extension. One week after receipt of complete editorial comments from 
SWCA and the CNF, SRK will provide a Final Technical Review Memorandum to SWCA. SRK under-
stands that the notice to proceed is contingent upon SWCA approving SRK’s proposed approach, cost esti-
mate, and responsible personnel.  


Qualifications of Responsible Personnel 


The pit lake geochemistry review will require input from a team of SRK professionals with the relevant min-
ing, hydrology, and geochemistry experience. The team will be sourced out of the Tucson, Denver, and Van-
couver offices, with input from technical personnel in other SRK offices as necessary. The pit lake geoche-
mistry evaluation and technical memorandum will be prepared by, or under the direct supervision of person-
nel having at least a bachelor’s degree and 10 years of professional experience in the relevant technical field, 
with an emphasis on hard-rock mining. The level of professional experience of key personnel will meet or 
exceed that required in the most current version of the Memorandum of Understanding between the CNF and 
Rosemont Copper Company. The report prepared by SRK will briefly summarize the qualifications of the 
key personnel, include résumés as required, and will include statements to SWCA affirming that the evalua-
tions were prepared by them or under their direct supervision. 


Key personnel who will be responsible for this evaluation are Vladimir Ugorets, Ph.D., SRK Principal Hy-
drogeologist, and Steve Day, M.Sc., SRK Principal Geochemist. Other personnel with relevant technical ex-
pertise, who will provide assistance, include the following SRK professionals: 
 


• Larry Cope, SRK Senior Hydrogeologist 
• Mike Sieber, P.E., SRK Hydrogeologist 
• Cori Hoag, R.G., SRK Principal Geologist 


 
The contributions of these individuals will be focused on their specific areas of expertise. Dr. Ugorets has 
more than 31 years of professional experience in hydrogeology, developing and implementing groundwater 
flow and solute-transport models related to mine dewatering, groundwater contamination, and water resource 
development. One area of his expertise relevant to the present review is in the development of conceptual 
and numerical groundwater flow and solute-transport models. Dr. Ugorets will be directly responsible for 
reviewing, or overseeing the review of the hydrology of the pit lake predictive model.  
 
Mr. Day has more than 30 years of experience in geochemistry; in particular, he has more than 10 years of 
experience  in the development of waste management plans to address acid rock drainage and leaching of 
mine wastes in general, as related to hard rock mining. Mr. Day’s level of professional experience exceeds 
that required in the most current version of the Memorandum of Understanding between the CNF and Rose-
mont Copper Company. One area of Mr. Day’s expertise relevant to the present review is in the development 
of prediction methods for mine planning and modeling of leachate chemistry. Mr. Day will be directly re-
sponsible for reviewing, or overseeing the review of the geochemistry of the pit lake predictive model.  
 
In the event that a particular specialist becomes unavailable, a professional of equal or more relevant expe-
rience will be substituted, with SWCA’s approval, to provide the services in the time frame required. The 
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resumes of key individuals have been provided to SWCA in previous submittals for other tasks, excepting 
Mr. Day. Mr. Day’s resume is provided in Attachment A. 


The Technical Final Memorandum will briefly summarize the qualifications of the key personnel, will in-
clude a copy of each résumé, and will include a statement to SWCA affirming that the evaluation was pre-
pared by the indicated person or under his/her direct supervision. Personnel with overall responsibility for 
project coordination and task management are Corolla K Hoag, R.G. and Claudia Stone, R.G. 
 
As stated previously in other proposals related to the EIS support work SRK is performing, SRK’s indepen-
dence is ensured by the fact that SRK holds no equity in any mining project and that its ownership rests sole-
ly with its staff. Neither SRK nor any of its employees and associates who may be consulted in the prepara-
tion of this evaluation of the ACDs has worked directly for the Augusta Resource Rosemont Copper Project 
or has any beneficial interest in Rosemont. SRK will be paid a fee for this work in accordance with normal 
professional consulting practices. 


References 
Tetra Tech, 2010, Geochemical pit lake predictive model, Rosemont Copper Project: Report prepared for 


Rosemont Copper Company, Tetra Tech Project No. 114-320777, February 2010, 33 p., 6 appendic-
es (Appendices D and E provided to SRK for review). 


Ortman, D., 2010, Technical review: Scope of work and request for cost estimate, Geochemical pit lake pre-
dictive model: Project Memorandum, Rosemont EIS Project, February 17, 2010 (received by SRK, 
March 23, 2010), 3 p. 


SRK Consulting, Inc., 2010, Preliminary Geochemistry Review—Rosemont Copper Project: Technical Me-
morandum prepared for SWCA, February 2010. 


WestLand Resources, Inc., 2007, Mine plan of operations: unpublished report prepared for Augusta Re-
source Corporation, WestLand Project No. 1049.05 B 700, 98 p., 27 figs., and 4 appendices. 
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Table 1 Cost Estimate—Geochemical Pit Lake Predictive Model Review  


SRK Key 
Personnel 


  
Discipline 


Rate/Hour Time Cost 
(US$) (Hours) (US$) 


Cori Hoag Consultation, project coordination, review $165  3 $495.00  
Claudia Stone Project coordination, report review $130  6 $780.00  
Vladimir Ugo-
rets 


Principal in charge of hydrologic review of geochemical pit 
lake predictive model; draft and final technical memoran-
dum; response to SWCA/CNF comments. 


$165 40 $6,600.00 


Steve Day Principal in charge of geochemical review of geochemical 
pit lake predictive model; draft and final technical memo-
randum; response to SWCA/CNF comments. 


$235 40 $10,600.00 


Larry Cope  Assistance with technical review of Tetra Tech geochemi-
stry pit lake predictive model; draft and final technical 
memorandum; response to SWCA/CNF comments. 


$135 20 $2,700 


Mike Sieber Assistance with technical review of Tetra Tech geochemi-
stry pit lake predictive model; draft and final technical 
memorandum; response to SWCA/CNF comments. 


$115  20 $2,300.00  


 Support Staff Administration $75  3 $225.00 
Estimated Fees     $23,700.00 
5.0% Office Overhead 


  
$1,185.00 


ESTIMATED PROJECT COSTS     $24,885.00 
Estimated Not-To-Exceed Project Cost 


  
$25,000.00 
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Profession Professional Geoscientist 


Education M.Sc, Geochemistry, University of British Columbia 1988. 
B.Sc., Geology, University of British Columbia 1985. 


Registrations/
Affiliations 


Professional Geoscientist (BC) No. 18,467. 
Professional Geologist (Northwest Territories and Nunavut) No 
L1283. 
Association of Professional Engineers and Geoscientists of B.C. 
Fellow of the Geological Association of Canada. 
Fellow, The Association of Applied Geochemists. 


 
Specialisation Stephen Day is Principal Geochemist at SRK's Vancouver office. He is an 


experienced specialist in the development of waste management plans to address 
acid rock drainage and leaching of mine wastes in general. He has particular 
expertise in the development of prediction methods for mine planning and modeling 
of leachate chemistry. His project experience includes development of innovative 
approaches to management of potentially acid generating wastes at new mines, 
assessment of existing waste disposal facilities at operating and abandoned mines to 
determine options for reduction or elimination of contaminated drainage, and 
environmental audits of mines. 


 
Certification Occupational Safety and Health Administration (OSHA). 


Hazardous Wastes Operations and Emergency Response (OSHA 29 CFR 1910)  
40-hour course. 


 
Employment Record 
1998 – Present  SRK Consulting (Canada) Inc., Principal Geochemist 


 
1992 – 1998 Dames & Moore, Senior Geochemist/Manager, Geosciences 


 
1989 – 1992 Norecol Environmental Consultants Ltd., Geochemist 


 
1987 – 1989 British Columbia Geological Survey, Geochemist 
 
Publications Fifteen technical papers on metal leaching and acid rock drainage studies, stream 


sediment sampling, formation of placer deposits, mineral exploration in glacial 
terrains. 
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Key Experience: New Mine Approvals and Permitting 
 
PolyMet Mining Corp., Northmet Project, Minnesota (1999-2001, 2004-current) 
• Development and implementation of geochemical test program, and water quality predictions for 


proposed open pit PGM, nickel and copper mine at the facilities of an existing iron mine. 
 
Taseko Mines, Properity Project (2006-current) 
• Geochemical assessment of waste rock and tailings for proposed open pit copper-gold mine. 
 
Niblack Mining, Niblack Project (2006) 
• Review of geochemical aspects for permitting of underground exploration development. 
 
Teck Cominco, Morelos Project (2006-2008) 
• Geochemical assessment of waste rock and tailings for proposed open pit gold mine. 
 
Miramar, Doris North Project (2006-current). 
• Geochemical characterization of quarry rock 
 
AES Wapiti Coal Project, Hillsborough Resources (2006) 
• Geochemical characterization of waste rock and coal for proposed drag line coal mine. 
 
Horizon Project, Hillsborough Resources (2006) 
• Geochemical characterization of waste rock and coal processing products for proposed underground and 


open pit coal project. 
 
Barrick Gold, Donlin Creek Project (2006-current) 
• Geochemical characterization of waste rock and tailings for proposed open pit gold mine. 


 
Westhawk Development Corp., Coal Creek Project (2006). 
• Geochemical characterization of waste rock and proposed small coal mine. 
 
Crowflight Minerals, Bucko Mine (2005) 
• Geochemical characterization of rock and tailings for proposed underground nickel mine. 


 
Doublestar Resources, Catface Project 
• Geochemical characterization of rock and tailings for proposed open pit copper mine. 
 
Novagold Corporation, Galore Creek Project (2004-current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold mine 
 


Pebble Partnership, Pebble Project (2004-Current) 
• Geochemical characterization. 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold-molybdenum mine 
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bcMetals Corporation, Red Chris Project (2003-Current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold mine 
 


Brule Project, Western Canadian Coal (2004-2006) 
• Geochemical characterization, water chemistry predictions and input to waste management planning for 


a coal mine 
 
Dillon Mine, Western Canadian Coal (2004) 
• Geochemical characterization, water chemistry predictions and input to waste management planning for 


small coal mine 
 
Doublestar Resources Limited, Sustut Copper Project (2001-2003) 
• Assessment of geochemical issues for proposed copper mine 
• General permitting assistance under the BC Environmental Assessment Process 
 
 
Barrick Gold Corp, Pascua Project, Chile/Argentina (1999-2001) 
• Assessment of waste rock and tailings geochemistry and prediction of drainage quality 
 
Alaska Department of Natural Resources, True North Project (2000-2002) 
• Review of expansion proposals for the Fort Knox Mine 
 
BHP Billiton Diamonds, Ekati Diamond MineTM, Northwest Territories (2001-Current) 
• Characterization of waste rock and prediction of water quality for the Sable, Pigeon and Beartooth Pipes 
• Compilation of Waste Rock Management Plans 
 
Crystal Graphite Corporation, Black Crystal Graphite Project, British Columbia (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed graphite mine 
 
Teck Corp, Pogo Project, Alaska (1996-2004) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed underground 


gold mine 
 
Indian and Northern Affairs Canada, Northwest Territories (1999-2001) 
• Review of geochemical aspects of Diavik Diamond Mines 
 
Coeur d’Alene Mines, San Bartolome Project, Bolivia (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed silver mine 
 
Manalta Coal, Telkwa Coal Project, B.C. (1991-2000) 
• Development of waste management plan to address acid drainage potential 
 
Sutton Resources, Bulyanhulu Project, Tanzania (1997-1998) 
• Waste management planning and prediction of impacts for proposed underground gold mine 
 
Teck Corp, Marte Lobo Project, Chile (1997) 
• Assessment of potential impacts to groundwater due to waste rock leaching at proposed open pit gold 


mine 
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Pine Valley Coal, Willow Creek Coal Project, B.C. (1996-1997) 
• Baseline evaluation of acid generation potential and water quality for proposed coal mine 
 
Teck Corp, Petaquilla Project, Panama (1996-1997) 
• Prediction of potential impacts due to leaching of waste rock at proposed open pit copper mine 
 
Cominco, Kudz-Ze-Kaya project, YT (1996) 
• Retained to address acid generation issues in waste management plan for proposed zinc-copper-lead 


mine 
 
Termopacifico, Colombia (1994) 
• Assessment of existing waste management for small coal mines as part of proposed thermal power plant 
 
Manhattan Minerals, Moris Mine, Mexico (1993) 
• Developed closure plan for proposed heap leach gold mine.  Also addressed acid generation issues 
 
TVI, Canatuan Project, Philippines (1993) 
• Development of waste management plan for proposed gold mine 
 
El Condor, Kemess South Project, B.C. (1992) 
• Evaluated natural weathering of rock and soil in support of waste management plan for proposed copper 


mine 
 
Brewery Creek (1991) 
• Soil and vegetation geochemistry study 
 
Galore Creek Project (1991) 
• Conducted initial assessment of acid generation at proposed large porphyry copper mine 
 
Snip Mine (1991) 
• Developed cyanide degradation model for tailings pond 
 
Berg Project (1990) 
• Investigated acid generation in waste rock and proposed waste handling approach for porphyry copper 


mine 
 
Taiwan Limestone Project (1990) 
• Conducted environmental assessment of proposed limestone quarry 
 
Geddes Resources, Windy Craggy Project, B.C. (1989-1991) 
• Investigated acid generation in waste rock, tailings, and underground workings and developed waste 


management plan for proposed massive sulphide copper mine 
 
Cinola Project (1989-1990) 
• Development of waste rock and tailings management plan for proposed epithermal gold mine 
 
Cheni Gold Mines (1989) 
• Developed waste rock handling plan for potentially acid generating rock at gold vein mine 
 
Silver Butte Mine (1989) 
• Interpreted acid generation data for waste rock and underground development for proposed massive 


sulphide base metal mine 
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Confidential Client 
• Due diligence audit for a proposed porphyry copper mine  
• Prediction of impacts due to rock and tailings leaching and recommendation of waste management 


strategies 
 
Key Experience:  Operating Mines  
 
Alaska Department of Environmental Conservation and Hecla Greens Creek Mining Company, 
Greens Creek Mine 
• Team leader for environmental audit of an underground silver mine. 


 
Elk Valley Coal Corporation (2007-current) 
• Development of a geochemical model for leaching of selenium to the Elk River  and Cardinal River from 


six large open pit coal mines. 
 
Imperial Metals, Mount Polley Mine (2004-Current) 
• Geochemical characterization and water quality predictions for mine expansion. 
• Water quality predictions for closure of copper heap leach. 
 
Inmet, Troilus Mine (2005) 
• Development of an approach for waste rock segregation at open pit copper gold mine. 
 
BHP Billiton, Mina Tintaya (2005-2006) 
• Evaluation of selenium sources in waste rock and downstream attenuation and transport. 
• Geochemical characterization for closure planning. 
 
TeckCominco, Elkview Coal Mine (2003) 
• Detailed assessment of occurrence and release of selenium from mine facilities, and recommendations 


for management approaches 
 
Teck Cominco Alaska, Red Dog Mine, Alaska (1997-Current) 
• Development of innovative methods for characterization of the geochemical behaviour of waste rock 
• Ongoing geochemical advice and interpretation 
 
Thompson Creek Mining, Endako Mine (1999-2000) 
• Assessment of waste rock geochemistry 
 
Huckleberry Mines Limited (1996-current) 
• Ongoing advice to operating open pit copper and molybdenum on waste management and prediction of 


long term water quality impacts 
 
TeckCominco, Luscar Ltd., Fording Coal, Elk Valley Coal Mines, British Columbia (1999-2002) 
• Technical review of university research on the occurrence and release of selenium from waste rock 
 
Hudson Bay Mining and Smelting (1998) 
• Environmental audit of more than ten massive sulphide copper and zinc mines, mills and associated 


smelter 
 
Confidential, Colombia (1997) 
• Assessment of existing environmental liabilities and scoping of environmental impact assessment for an 


operating coal mine as part of due diligence review 
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Cominco Trail Operations, B.C. (1993) 
• Developed slag pile leachate model for proposed slag disposal site 
 
Gold Mine Yellowknife, NWT (1993) 
• Environmental assessment of operating gold mine as part of due diligence 
 
Macrae Mining, New Zealand (1993) 
• Presented arguments on acid generation thresholds in tailings.  Evaluated reports on arsenic leaching 


from waste rock and tailings 
 
Equity Silver Mines (1991) 
• Developed water quality model for an acid generating open pit to address disposal of water treatment 


sludge in pit 
 
Tanco Mining company (1991) 
• Environmental audit of tantalum mine and mill 
 
Endako Mines (1990) 
• Evaluated acid generation potential of waste rock and tailings at molybdenum mine 
 
Key Experience:  Mine Closure Planning 
 
Barrick Gold, Nickel Plate Mine (2005) 
• Geochemical characterization for closure planning of waste rock, mine workings and tailings from open 


pit gold mine. 
 
Teck Cominco, Pine Point Mine (2006) 
• Evaluation of monitoring requirements for tailings discharge. 
 
Teck Cominco Alaska, Red Dog Mine (2003-Current) 
• Water quality predictions for mine closure planning 
 
Deloitte & Touche, Faro Mine (2002-Current) 
• Design and implementation of geochemical studies for closure planning 
 
BHP Billiton, Island Copper Mine (2001-2005) 
• Geochemical studies for closure planning 
• Chemical load modelling 
 
Hudson Bay Mining and Smelting, Flin Flon Operations (2005) 
• Input to estimation of closure costs. 
 
Teck Cominco, HB Mine (2005) 
• Review of geochemical issues for tailings. 
 
Viceroy Resources, Brewery Creek Mine (2002-2004) 
• Evaluation of water quality aspects related to closure. 
• Assessment of selenium leaching. 
 
Inmet, Samatosum Mine (2003) 
• Environmental audit of former open pit copper-silver mine. 
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BHP Billiton, Confidential Internal Reviews (2002) 
• Reviewed geochemical aspects of closure plans for two mines 
 
BHP Billiton, Robinson Mine, Nevada (2001-2002) 
• Geological and geochemical characterization of waste rock as part of closure planning for a large open 


pit copper mine 
• Operation of a field laboratory for determination of leachable metal concentrations 
 
British Columbia Ministry of Water Land and Air Protection, Britannia Mine, British Columbia 
(2001-Current) 
• Evaluation of the effects of the use of mine workings for storage of contaminated mine water prior to 


treatment 
 
Highland Valley Copper, Highmont Mine, BC (2000-2001) 
• Geochemical assessment of tailings for closure planning 
 
Dupont Canada, Baker Mine, B.C. (1999-Current) 
• Evaluation of long term drainage quality for an inactive underground gold and silver mine 
• Closure Planning 
 
TeckCominco Ltd., Sa Dena Hes Mine, Yukon Territory (1999-Current) 
• Assessment of geochemical characteristics of underground lead-zinc mines, waste rock and tailings, and 


downstream loading and impact assessment 
 
Environment Canada, Mount Washington Mine, B.C. (1999-2000) 
• Assessment of geochemistry as part of closure planning for a inactive open-pit copper mine 
 
Holden Mine, Washington State (1998-Current) 
• Support for Feasibility Study for closure of underground mine, waste rock and tailings 
• Development of a site geochemical model to support selection of closure measures for a disused 


underground copper and zinc mine 
 
Westmin Resources, Premier Gold Mine, B.C. (1998-2002) 
• Prediction of long term geochemical behaviour of waste rock and tailings at an open pit gold mine 
 
Homestake, Snip Mine, B.C. (1998) 
• Prediction of post-closure impacts due to leaching of mine wastes at underground gold mine 
 
Confidential Client (1996) 
• Evaluated leaching of mercury from a former mercury mine as part of decommissioning 
 
COMIBOL, Bolivia (1996-1997) 
• Assessment of environmental issues for operating and closed mines as part of due diligence review 
 
Weldwood Canada, Various Properties, B.C. (1996) 
• Environmental evaluation of large area of former coal mining to assess remediation measures and 


potential costs 
 
Stronsay, B.C. and Sa Dena Hes, Y.T. projects (1993) 
• Initial assessment of potential environment liabilities 
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Kinross Gold, QR Gold Mine, B.C (1993, 1998-2000) 
• Predictions of post-closure impacts due to long term leaching of waste rock and pit walls at open pit gold 


mine 
 
Cominco, Sullivan Mine, B.C. (1992-1998) 
• Evaluation of metal leaching from oxidized waste rock and tailings as part of closure planning. 


Geochemical interpretation of regional groundwater chemistry downgradient of tailings facility.  
Modelling of dry cover materials for acid generating tailings 


 
Cominco, Pinchi Lake Mine (1994-1995) 
• Evaluation of mercury distribution and leaching from mine wastes as part of closure planning 
 
Survey of Abandoned Mines (1991) 
• Compiled data relating to acid generation potential at more than 1000 abandoned mines in British 


Columbia.  Assessed five coal and metal mine sites 
 
Key Experience:  Government Projects 
 
Association of Professional Engineers and Geoscientists of British Columbia (2006-2007) 
• Delivered a short course acid rock drainage assessment (five venues 
 
MEND Program (2005-2006) 
• Lead author for a report on the effect of low temperatures on geochemical processes. 
 
U.S. Trade and Development Agency, Dominican Republic (2002) 
• Delivered part of a short course to federal government personnel on acid rock drainage assessment and 


remediation 
 
State of Alaska (2001) 
• Workshop on mine site geochemical assessment 
 
Canadian International Development Agency, Peru (2000-2001) 
• Preparation of guidelines for inspection of mines 
 
MEND Program (2000-2001) 
• Managed and co-authored preparation of report titled Acidic Rock Drainage and Technology Gap 


Analysis 
 
MEND Program (1996-2000) 
• Co-author of technology manual on acid rock drainage prediction, control and treatment 
 
MEND Program (1998) 
• Reviewed and assisted with selection section of Procedures for Assessing the Subaqueous Stability of 


Oxidized Waste Rock 
 
MEND Program (1997) 
• Co-authored Blending and Layering Waste Rock to Delay, Mitigate or Prevent Acid Generation 
 
MEND Program (1996) 
• Co-authored Guide for predicting water geochemistry from waste rock piles 
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Japan International Cooperation Agency, Brazil (1995-1996) 
• Part of a multi-disciplinary team led by Mitsubishi that evaluated remediation of coal mines in the State 


of Santa Catarina 
 
Indian and Northern Affairs (1994) 
• Prepared a long range research plan for acid rock drainage 
 
Mine Environment Neutral Drainage Program, Cinola Project, B.C. (1994) 
• Assessed long term potential for acid generation in waste rock and evaluated limestone addition to 


prevent acid release from waste rock 
 
QA/QC for Acid Generation Studies (1990) 
• Prepared manual for BC Acid Mine Drainage Task Force 
 
Review of Acid Generation Determination Methods (1990) 
• Assessed methods and recommended new approaches to testing for Energy, Mines and Resources 


Canada 
 
Acid Rock Drainage Technical Guide (1989) 
• Co-authored state-of-the-art manual covering prediction and monitoring of acid mine drainage 
 
Key Experience:  Contaminated Sites and Other Projects  
 
Ministry of Health 
• Directed sampling of 240 wells to assess potential pesticide contamination 
 
Fullerton Lumber 
• Assessed soil contamination and potential approaches to on-site processing and soil remediation 
 
Fisheries and Oceans Canada 
• Assessed soil, sediment and water contamination at a marine repair station.  Developed and costed 


remediation options 
 
Fisheries and Oceans Canada 
• Assessed contaminated woodfill on Crown lands.  Developed and costed remediation options 
 
Western Steel 
• Interpretation of arsenic sludge chemistry. 
 
Grand Metropolitan 
• Assessment and management of several hydrocarbon underground storage tanks 
 
Transport Canada 
• Senior review of project to assess liabilities associated with underground fuel storage tanks at 28 remote 


beacon sites 
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Office Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

 

 
From: Stone, Claudia [mailto:cstone@srk.com] 
Sent: Monday, March 29, 2010 7:20 PM
To: Tom Furgason
Cc: Dale Ortman PE; Charles Coyle; Hoag, Cori; Ugorets, Vladimir;
Day, Stephen; Sieber, Mike; Cope, Larry
Subject: Proposal and Cost Estimate for Pit Lake Geochemistry
Predictive Model Review

 
Good evening, Tom:

 
Attached is our proposal and cost estimate to review the Tetra Tech report,
Geochemical Pit Lake Predictive Model.  We anticipate our team will be able to
complete the draft review within two weeks of receiving your notice to proceed;
however, in the event of imperfect timing, I will notify you immediately and
provide a revised schedule.

 
If you have questions, please call.

 
Our proposal to review the most recent AMEC comments to our previous Dry Stack
TSF review is being submitted as a separate email.

 
Best regards,
Claudia

 

 
Claudia Stone
Sr. Environmental Geologist

3275 West Ina Road, Suite 240
Tucson, AZ 85741
Phone:  520-544-3688



Mobile: 520-444-6734

 
This message and any attached files may contain information that is confidential and/or subject of
legal privilege intended only for use by the intended recipient. If you are not the intended recipient
or the person responsible for delivering the message to the intended recipient, be advised that you
have received this message in error and that any dissemination, copying or use of this message or
attachment is strictly forbidden, as is the disclosure of the information therein. If you have received
this message in error please notify the sender immediately and delete the message.

 

 

 

 




 
 


SRK Consulting (U.S.), Inc. 
3275 West Ina Road, Suite 240 
Tucson, Arizona 
USA 85741 
 
cstone@srk.com 
www.srk.com 
 
Tel:   520.544.3688 
Fax:  520.544.9853 
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Memorandum 
 
To: Tom Furgason, SWCA  Date: March 25, 2010 


cc: Dale Ortman, P.E.; Charles Coyle, 
SWCA; C. Hoag, SRK 


From: Claudia Stone, R.G. 


Subject: Rosemont EIS – Proposal and Cost  Project #: 183101 


 Estimate for Review of Tetra Tech (2010) report, Geochemical Pit Lake Predictive Model 


SRK Consulting, Inc. (SRK) was provided a scope of work (SOW) and request for cost estimate by Mr. Dale 
Ortman (Ortman, 2010), on behalf of SWCA and the Coronado National Forest (CNF) for a technical review 
of a report prepared by Tetra Tech (2010), Geochemical Pit Lake Predictive Model. This memorandum pro-
vides a scope of work, key personnel, and cost estimate for this project, as requested by Mr. Ortman. 


Scope of Work and Approach 


This section provides the approach to preparing a technical review of the Tetra Tech report, Geochemical Pit 
Lake Predictive Model, dated February 2010. 


SRK will review the Tetra Teck (2010) report in the context of the Mine Plan of Operations (MPO) (West-
Land Resources, 2007), and will incorporate the geochemical baseline data contained in previous reports re-
viewed by SRK for the Draft Technical Memorandum, Preliminary Geochemistry Review—Rosemont Cop-
per Project (SRK, 2010) 


The specific tasks to be undertaken include the following: 


• Review the subject report, including pertinent documents provided by SWCA or selected by SRK 
and approved by SWCA from the references listed in the subject report and other relevant reports; 


• Prepare a Draft Technical Memorandum; and 


• Prepare a Final Technical Memorandum following one round of SWCA and CNF review only, re-
sulting in editorial comments. 


The work performed by SRK will be a document review only. Any additional technical review requested by 
SWCA and/or CNF will be out of the scope of this work. 


Cost Estimate 


The cost for this Scope of Work is estimated not to exceed $25,000. The fee structure is shown in Table 1. 
The estimated fee includes: review of the relevant Tetra Tech report(s) and portions of the MPO; technical 
collaboration between hydrogeology and geochemical reviewers; preparation of a draft Technical Review 
Memorandum; response to editorial comments provided by SWCA and/or CNF; and preparation of a final 
Technical Review Memorandum. There is no contingency for additional evaluation, if requested by SWCA 
or CNF. 
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Timing 


SRK will begin work upon receipt of a written notice to proceed and a signed Change Order or contract. The 
availability of key personnel may be problematic, given a short notification period, but SRK will make every 
effort to provide SWCA with a Draft Technical Memorandum within 2 weeks from the date of the notice to 
proceed. If a key technical person is unable to participate within the time frame requested, SRK will notify 
SWCA immediately, and request an extension. One week after receipt of complete editorial comments from 
SWCA and the CNF, SRK will provide a Final Technical Review Memorandum to SWCA. SRK under-
stands that the notice to proceed is contingent upon SWCA approving SRK’s proposed approach, cost esti-
mate, and responsible personnel.  


Qualifications of Responsible Personnel 


The pit lake geochemistry review will require input from a team of SRK professionals with the relevant min-
ing, hydrology, and geochemistry experience. The team will be sourced out of the Tucson, Denver, and Van-
couver offices, with input from technical personnel in other SRK offices as necessary. The pit lake geoche-
mistry evaluation and technical memorandum will be prepared by, or under the direct supervision of person-
nel having at least a bachelor’s degree and 10 years of professional experience in the relevant technical field, 
with an emphasis on hard-rock mining. The level of professional experience of key personnel will meet or 
exceed that required in the most current version of the Memorandum of Understanding between the CNF and 
Rosemont Copper Company. The report prepared by SRK will briefly summarize the qualifications of the 
key personnel, include résumés as required, and will include statements to SWCA affirming that the evalua-
tions were prepared by them or under their direct supervision. 


Key personnel who will be responsible for this evaluation are Vladimir Ugorets, Ph.D., SRK Principal Hy-
drogeologist, and Steve Day, M.Sc., SRK Principal Geochemist. Other personnel with relevant technical ex-
pertise, who will provide assistance, include the following SRK professionals: 
 


• Larry Cope, SRK Senior Hydrogeologist 
• Mike Sieber, P.E., SRK Hydrogeologist 
• Cori Hoag, R.G., SRK Principal Geologist 


 
The contributions of these individuals will be focused on their specific areas of expertise. Dr. Ugorets has 
more than 31 years of professional experience in hydrogeology, developing and implementing groundwater 
flow and solute-transport models related to mine dewatering, groundwater contamination, and water resource 
development. One area of his expertise relevant to the present review is in the development of conceptual 
and numerical groundwater flow and solute-transport models. Dr. Ugorets will be directly responsible for 
reviewing, or overseeing the review of the hydrology of the pit lake predictive model.  
 
Mr. Day has more than 30 years of experience in geochemistry; in particular, he has more than 10 years of 
experience  in the development of waste management plans to address acid rock drainage and leaching of 
mine wastes in general, as related to hard rock mining. Mr. Day’s level of professional experience exceeds 
that required in the most current version of the Memorandum of Understanding between the CNF and Rose-
mont Copper Company. One area of Mr. Day’s expertise relevant to the present review is in the development 
of prediction methods for mine planning and modeling of leachate chemistry. Mr. Day will be directly re-
sponsible for reviewing, or overseeing the review of the geochemistry of the pit lake predictive model.  
 
In the event that a particular specialist becomes unavailable, a professional of equal or more relevant expe-
rience will be substituted, with SWCA’s approval, to provide the services in the time frame required. The 
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resumes of key individuals have been provided to SWCA in previous submittals for other tasks, excepting 
Mr. Day. Mr. Day’s resume is provided in Attachment A. 


The Technical Final Memorandum will briefly summarize the qualifications of the key personnel, will in-
clude a copy of each résumé, and will include a statement to SWCA affirming that the evaluation was pre-
pared by the indicated person or under his/her direct supervision. Personnel with overall responsibility for 
project coordination and task management are Corolla K Hoag, R.G. and Claudia Stone, R.G. 
 
As stated previously in other proposals related to the EIS support work SRK is performing, SRK’s indepen-
dence is ensured by the fact that SRK holds no equity in any mining project and that its ownership rests sole-
ly with its staff. Neither SRK nor any of its employees and associates who may be consulted in the prepara-
tion of this evaluation of the ACDs has worked directly for the Augusta Resource Rosemont Copper Project 
or has any beneficial interest in Rosemont. SRK will be paid a fee for this work in accordance with normal 
professional consulting practices. 


References 
Tetra Tech, 2010, Geochemical pit lake predictive model, Rosemont Copper Project: Report prepared for 


Rosemont Copper Company, Tetra Tech Project No. 114-320777, February 2010, 33 p., 6 appendic-
es (Appendices D and E provided to SRK for review). 


Ortman, D., 2010, Technical review: Scope of work and request for cost estimate, Geochemical pit lake pre-
dictive model: Project Memorandum, Rosemont EIS Project, February 17, 2010 (received by SRK, 
March 23, 2010), 3 p. 


SRK Consulting, Inc., 2010, Preliminary Geochemistry Review—Rosemont Copper Project: Technical Me-
morandum prepared for SWCA, February 2010. 


WestLand Resources, Inc., 2007, Mine plan of operations: unpublished report prepared for Augusta Re-
source Corporation, WestLand Project No. 1049.05 B 700, 98 p., 27 figs., and 4 appendices. 
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Table 1 Cost Estimate—Geochemical Pit Lake Predictive Model Review  


SRK Key 
Personnel 


  
Discipline 


Rate/Hour Time Cost 
(US$) (Hours) (US$) 


Cori Hoag Consultation, project coordination, review $165  3 $495.00  
Claudia Stone Project coordination, report review $130  6 $780.00  
Vladimir Ugo-
rets 


Principal in charge of hydrologic review of geochemical pit 
lake predictive model; draft and final technical memoran-
dum; response to SWCA/CNF comments. 


$165 40 $6,600.00 


Steve Day Principal in charge of geochemical review of geochemical 
pit lake predictive model; draft and final technical memo-
randum; response to SWCA/CNF comments. 


$235 40 $10,600.00 


Larry Cope  Assistance with technical review of Tetra Tech geochemi-
stry pit lake predictive model; draft and final technical 
memorandum; response to SWCA/CNF comments. 


$135 20 $2,700 


Mike Sieber Assistance with technical review of Tetra Tech geochemi-
stry pit lake predictive model; draft and final technical 
memorandum; response to SWCA/CNF comments. 


$115  20 $2,300.00  


 Support Staff Administration $75  3 $225.00 
Estimated Fees     $23,700.00 
5.0% Office Overhead 


  
$1,185.00 


ESTIMATED PROJECT COSTS     $24,885.00 
Estimated Not-To-Exceed Project Cost 


  
$25,000.00 
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Profession Professional Geoscientist 


Education M.Sc, Geochemistry, University of British Columbia 1988. 
B.Sc., Geology, University of British Columbia 1985. 


Registrations/
Affiliations 


Professional Geoscientist (BC) No. 18,467. 
Professional Geologist (Northwest Territories and Nunavut) No 
L1283. 
Association of Professional Engineers and Geoscientists of B.C. 
Fellow of the Geological Association of Canada. 
Fellow, The Association of Applied Geochemists. 


 
Specialisation Stephen Day is Principal Geochemist at SRK's Vancouver office. He is an 


experienced specialist in the development of waste management plans to address 
acid rock drainage and leaching of mine wastes in general. He has particular 
expertise in the development of prediction methods for mine planning and modeling 
of leachate chemistry. His project experience includes development of innovative 
approaches to management of potentially acid generating wastes at new mines, 
assessment of existing waste disposal facilities at operating and abandoned mines to 
determine options for reduction or elimination of contaminated drainage, and 
environmental audits of mines. 


 
Certification Occupational Safety and Health Administration (OSHA). 


Hazardous Wastes Operations and Emergency Response (OSHA 29 CFR 1910)  
40-hour course. 


 
Employment Record 
1998 – Present  SRK Consulting (Canada) Inc., Principal Geochemist 


 
1992 – 1998 Dames & Moore, Senior Geochemist/Manager, Geosciences 


 
1989 – 1992 Norecol Environmental Consultants Ltd., Geochemist 


 
1987 – 1989 British Columbia Geological Survey, Geochemist 
 
Publications Fifteen technical papers on metal leaching and acid rock drainage studies, stream 


sediment sampling, formation of placer deposits, mineral exploration in glacial 
terrains. 
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Key Experience: New Mine Approvals and Permitting 
 
PolyMet Mining Corp., Northmet Project, Minnesota (1999-2001, 2004-current) 
• Development and implementation of geochemical test program, and water quality predictions for 


proposed open pit PGM, nickel and copper mine at the facilities of an existing iron mine. 
 
Taseko Mines, Properity Project (2006-current) 
• Geochemical assessment of waste rock and tailings for proposed open pit copper-gold mine. 
 
Niblack Mining, Niblack Project (2006) 
• Review of geochemical aspects for permitting of underground exploration development. 
 
Teck Cominco, Morelos Project (2006-2008) 
• Geochemical assessment of waste rock and tailings for proposed open pit gold mine. 
 
Miramar, Doris North Project (2006-current). 
• Geochemical characterization of quarry rock 
 
AES Wapiti Coal Project, Hillsborough Resources (2006) 
• Geochemical characterization of waste rock and coal for proposed drag line coal mine. 
 
Horizon Project, Hillsborough Resources (2006) 
• Geochemical characterization of waste rock and coal processing products for proposed underground and 


open pit coal project. 
 
Barrick Gold, Donlin Creek Project (2006-current) 
• Geochemical characterization of waste rock and tailings for proposed open pit gold mine. 


 
Westhawk Development Corp., Coal Creek Project (2006). 
• Geochemical characterization of waste rock and proposed small coal mine. 
 
Crowflight Minerals, Bucko Mine (2005) 
• Geochemical characterization of rock and tailings for proposed underground nickel mine. 


 
Doublestar Resources, Catface Project 
• Geochemical characterization of rock and tailings for proposed open pit copper mine. 
 
Novagold Corporation, Galore Creek Project (2004-current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold mine 
 


Pebble Partnership, Pebble Project (2004-Current) 
• Geochemical characterization. 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold-molybdenum mine 
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bcMetals Corporation, Red Chris Project (2003-Current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed open pit 


copper-gold mine 
 


Brule Project, Western Canadian Coal (2004-2006) 
• Geochemical characterization, water chemistry predictions and input to waste management planning for 


a coal mine 
 
Dillon Mine, Western Canadian Coal (2004) 
• Geochemical characterization, water chemistry predictions and input to waste management planning for 


small coal mine 
 
Doublestar Resources Limited, Sustut Copper Project (2001-2003) 
• Assessment of geochemical issues for proposed copper mine 
• General permitting assistance under the BC Environmental Assessment Process 
 
 
Barrick Gold Corp, Pascua Project, Chile/Argentina (1999-2001) 
• Assessment of waste rock and tailings geochemistry and prediction of drainage quality 
 
Alaska Department of Natural Resources, True North Project (2000-2002) 
• Review of expansion proposals for the Fort Knox Mine 
 
BHP Billiton Diamonds, Ekati Diamond MineTM, Northwest Territories (2001-Current) 
• Characterization of waste rock and prediction of water quality for the Sable, Pigeon and Beartooth Pipes 
• Compilation of Waste Rock Management Plans 
 
Crystal Graphite Corporation, Black Crystal Graphite Project, British Columbia (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed graphite mine 
 
Teck Corp, Pogo Project, Alaska (1996-2004) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed underground 


gold mine 
 
Indian and Northern Affairs Canada, Northwest Territories (1999-2001) 
• Review of geochemical aspects of Diavik Diamond Mines 
 
Coeur d’Alene Mines, San Bartolome Project, Bolivia (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed silver mine 
 
Manalta Coal, Telkwa Coal Project, B.C. (1991-2000) 
• Development of waste management plan to address acid drainage potential 
 
Sutton Resources, Bulyanhulu Project, Tanzania (1997-1998) 
• Waste management planning and prediction of impacts for proposed underground gold mine 
 
Teck Corp, Marte Lobo Project, Chile (1997) 
• Assessment of potential impacts to groundwater due to waste rock leaching at proposed open pit gold 


mine 
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Pine Valley Coal, Willow Creek Coal Project, B.C. (1996-1997) 
• Baseline evaluation of acid generation potential and water quality for proposed coal mine 
 
Teck Corp, Petaquilla Project, Panama (1996-1997) 
• Prediction of potential impacts due to leaching of waste rock at proposed open pit copper mine 
 
Cominco, Kudz-Ze-Kaya project, YT (1996) 
• Retained to address acid generation issues in waste management plan for proposed zinc-copper-lead 


mine 
 
Termopacifico, Colombia (1994) 
• Assessment of existing waste management for small coal mines as part of proposed thermal power plant 
 
Manhattan Minerals, Moris Mine, Mexico (1993) 
• Developed closure plan for proposed heap leach gold mine.  Also addressed acid generation issues 
 
TVI, Canatuan Project, Philippines (1993) 
• Development of waste management plan for proposed gold mine 
 
El Condor, Kemess South Project, B.C. (1992) 
• Evaluated natural weathering of rock and soil in support of waste management plan for proposed copper 


mine 
 
Brewery Creek (1991) 
• Soil and vegetation geochemistry study 
 
Galore Creek Project (1991) 
• Conducted initial assessment of acid generation at proposed large porphyry copper mine 
 
Snip Mine (1991) 
• Developed cyanide degradation model for tailings pond 
 
Berg Project (1990) 
• Investigated acid generation in waste rock and proposed waste handling approach for porphyry copper 


mine 
 
Taiwan Limestone Project (1990) 
• Conducted environmental assessment of proposed limestone quarry 
 
Geddes Resources, Windy Craggy Project, B.C. (1989-1991) 
• Investigated acid generation in waste rock, tailings, and underground workings and developed waste 


management plan for proposed massive sulphide copper mine 
 
Cinola Project (1989-1990) 
• Development of waste rock and tailings management plan for proposed epithermal gold mine 
 
Cheni Gold Mines (1989) 
• Developed waste rock handling plan for potentially acid generating rock at gold vein mine 
 
Silver Butte Mine (1989) 
• Interpreted acid generation data for waste rock and underground development for proposed massive 


sulphide base metal mine 
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Confidential Client 
• Due diligence audit for a proposed porphyry copper mine  
• Prediction of impacts due to rock and tailings leaching and recommendation of waste management 


strategies 
 
Key Experience:  Operating Mines  
 
Alaska Department of Environmental Conservation and Hecla Greens Creek Mining Company, 
Greens Creek Mine 
• Team leader for environmental audit of an underground silver mine. 


 
Elk Valley Coal Corporation (2007-current) 
• Development of a geochemical model for leaching of selenium to the Elk River  and Cardinal River from 


six large open pit coal mines. 
 
Imperial Metals, Mount Polley Mine (2004-Current) 
• Geochemical characterization and water quality predictions for mine expansion. 
• Water quality predictions for closure of copper heap leach. 
 
Inmet, Troilus Mine (2005) 
• Development of an approach for waste rock segregation at open pit copper gold mine. 
 
BHP Billiton, Mina Tintaya (2005-2006) 
• Evaluation of selenium sources in waste rock and downstream attenuation and transport. 
• Geochemical characterization for closure planning. 
 
TeckCominco, Elkview Coal Mine (2003) 
• Detailed assessment of occurrence and release of selenium from mine facilities, and recommendations 


for management approaches 
 
Teck Cominco Alaska, Red Dog Mine, Alaska (1997-Current) 
• Development of innovative methods for characterization of the geochemical behaviour of waste rock 
• Ongoing geochemical advice and interpretation 
 
Thompson Creek Mining, Endako Mine (1999-2000) 
• Assessment of waste rock geochemistry 
 
Huckleberry Mines Limited (1996-current) 
• Ongoing advice to operating open pit copper and molybdenum on waste management and prediction of 


long term water quality impacts 
 
TeckCominco, Luscar Ltd., Fording Coal, Elk Valley Coal Mines, British Columbia (1999-2002) 
• Technical review of university research on the occurrence and release of selenium from waste rock 
 
Hudson Bay Mining and Smelting (1998) 
• Environmental audit of more than ten massive sulphide copper and zinc mines, mills and associated 


smelter 
 
Confidential, Colombia (1997) 
• Assessment of existing environmental liabilities and scoping of environmental impact assessment for an 


operating coal mine as part of due diligence review 
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Cominco Trail Operations, B.C. (1993) 
• Developed slag pile leachate model for proposed slag disposal site 
 
Gold Mine Yellowknife, NWT (1993) 
• Environmental assessment of operating gold mine as part of due diligence 
 
Macrae Mining, New Zealand (1993) 
• Presented arguments on acid generation thresholds in tailings.  Evaluated reports on arsenic leaching 


from waste rock and tailings 
 
Equity Silver Mines (1991) 
• Developed water quality model for an acid generating open pit to address disposal of water treatment 


sludge in pit 
 
Tanco Mining company (1991) 
• Environmental audit of tantalum mine and mill 
 
Endako Mines (1990) 
• Evaluated acid generation potential of waste rock and tailings at molybdenum mine 
 
Key Experience:  Mine Closure Planning 
 
Barrick Gold, Nickel Plate Mine (2005) 
• Geochemical characterization for closure planning of waste rock, mine workings and tailings from open 


pit gold mine. 
 
Teck Cominco, Pine Point Mine (2006) 
• Evaluation of monitoring requirements for tailings discharge. 
 
Teck Cominco Alaska, Red Dog Mine (2003-Current) 
• Water quality predictions for mine closure planning 
 
Deloitte & Touche, Faro Mine (2002-Current) 
• Design and implementation of geochemical studies for closure planning 
 
BHP Billiton, Island Copper Mine (2001-2005) 
• Geochemical studies for closure planning 
• Chemical load modelling 
 
Hudson Bay Mining and Smelting, Flin Flon Operations (2005) 
• Input to estimation of closure costs. 
 
Teck Cominco, HB Mine (2005) 
• Review of geochemical issues for tailings. 
 
Viceroy Resources, Brewery Creek Mine (2002-2004) 
• Evaluation of water quality aspects related to closure. 
• Assessment of selenium leaching. 
 
Inmet, Samatosum Mine (2003) 
• Environmental audit of former open pit copper-silver mine. 
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BHP Billiton, Confidential Internal Reviews (2002) 
• Reviewed geochemical aspects of closure plans for two mines 
 
BHP Billiton, Robinson Mine, Nevada (2001-2002) 
• Geological and geochemical characterization of waste rock as part of closure planning for a large open 


pit copper mine 
• Operation of a field laboratory for determination of leachable metal concentrations 
 
British Columbia Ministry of Water Land and Air Protection, Britannia Mine, British Columbia 
(2001-Current) 
• Evaluation of the effects of the use of mine workings for storage of contaminated mine water prior to 


treatment 
 
Highland Valley Copper, Highmont Mine, BC (2000-2001) 
• Geochemical assessment of tailings for closure planning 
 
Dupont Canada, Baker Mine, B.C. (1999-Current) 
• Evaluation of long term drainage quality for an inactive underground gold and silver mine 
• Closure Planning 
 
TeckCominco Ltd., Sa Dena Hes Mine, Yukon Territory (1999-Current) 
• Assessment of geochemical characteristics of underground lead-zinc mines, waste rock and tailings, and 


downstream loading and impact assessment 
 
Environment Canada, Mount Washington Mine, B.C. (1999-2000) 
• Assessment of geochemistry as part of closure planning for a inactive open-pit copper mine 
 
Holden Mine, Washington State (1998-Current) 
• Support for Feasibility Study for closure of underground mine, waste rock and tailings 
• Development of a site geochemical model to support selection of closure measures for a disused 


underground copper and zinc mine 
 
Westmin Resources, Premier Gold Mine, B.C. (1998-2002) 
• Prediction of long term geochemical behaviour of waste rock and tailings at an open pit gold mine 
 
Homestake, Snip Mine, B.C. (1998) 
• Prediction of post-closure impacts due to leaching of mine wastes at underground gold mine 
 
Confidential Client (1996) 
• Evaluated leaching of mercury from a former mercury mine as part of decommissioning 
 
COMIBOL, Bolivia (1996-1997) 
• Assessment of environmental issues for operating and closed mines as part of due diligence review 
 
Weldwood Canada, Various Properties, B.C. (1996) 
• Environmental evaluation of large area of former coal mining to assess remediation measures and 


potential costs 
 
Stronsay, B.C. and Sa Dena Hes, Y.T. projects (1993) 
• Initial assessment of potential environment liabilities 
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Kinross Gold, QR Gold Mine, B.C (1993, 1998-2000) 
• Predictions of post-closure impacts due to long term leaching of waste rock and pit walls at open pit gold 


mine 
 
Cominco, Sullivan Mine, B.C. (1992-1998) 
• Evaluation of metal leaching from oxidized waste rock and tailings as part of closure planning. 


Geochemical interpretation of regional groundwater chemistry downgradient of tailings facility.  
Modelling of dry cover materials for acid generating tailings 


 
Cominco, Pinchi Lake Mine (1994-1995) 
• Evaluation of mercury distribution and leaching from mine wastes as part of closure planning 
 
Survey of Abandoned Mines (1991) 
• Compiled data relating to acid generation potential at more than 1000 abandoned mines in British 


Columbia.  Assessed five coal and metal mine sites 
 
Key Experience:  Government Projects 
 
Association of Professional Engineers and Geoscientists of British Columbia (2006-2007) 
• Delivered a short course acid rock drainage assessment (five venues 
 
MEND Program (2005-2006) 
• Lead author for a report on the effect of low temperatures on geochemical processes. 
 
U.S. Trade and Development Agency, Dominican Republic (2002) 
• Delivered part of a short course to federal government personnel on acid rock drainage assessment and 


remediation 
 
State of Alaska (2001) 
• Workshop on mine site geochemical assessment 
 
Canadian International Development Agency, Peru (2000-2001) 
• Preparation of guidelines for inspection of mines 
 
MEND Program (2000-2001) 
• Managed and co-authored preparation of report titled Acidic Rock Drainage and Technology Gap 


Analysis 
 
MEND Program (1996-2000) 
• Co-author of technology manual on acid rock drainage prediction, control and treatment 
 
MEND Program (1998) 
• Reviewed and assisted with selection section of Procedures for Assessing the Subaqueous Stability of 


Oxidized Waste Rock 
 
MEND Program (1997) 
• Co-authored Blending and Layering Waste Rock to Delay, Mitigate or Prevent Acid Generation 
 
MEND Program (1996) 
• Co-authored Guide for predicting water geochemistry from waste rock piles 
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Japan International Cooperation Agency, Brazil (1995-1996) 
• Part of a multi-disciplinary team led by Mitsubishi that evaluated remediation of coal mines in the State 


of Santa Catarina 
 
Indian and Northern Affairs (1994) 
• Prepared a long range research plan for acid rock drainage 
 
Mine Environment Neutral Drainage Program, Cinola Project, B.C. (1994) 
• Assessed long term potential for acid generation in waste rock and evaluated limestone addition to 


prevent acid release from waste rock 
 
QA/QC for Acid Generation Studies (1990) 
• Prepared manual for BC Acid Mine Drainage Task Force 
 
Review of Acid Generation Determination Methods (1990) 
• Assessed methods and recommended new approaches to testing for Energy, Mines and Resources 


Canada 
 
Acid Rock Drainage Technical Guide (1989) 
• Co-authored state-of-the-art manual covering prediction and monitoring of acid mine drainage 
 
Key Experience:  Contaminated Sites and Other Projects  
 
Ministry of Health 
• Directed sampling of 240 wells to assess potential pesticide contamination 
 
Fullerton Lumber 
• Assessed soil contamination and potential approaches to on-site processing and soil remediation 
 
Fisheries and Oceans Canada 
• Assessed soil, sediment and water contamination at a marine repair station.  Developed and costed 


remediation options 
 
Fisheries and Oceans Canada 
• Assessed contaminated woodfill on Crown lands.  Developed and costed remediation options 
 
Western Steel 
• Interpretation of arsenic sludge chemistry. 
 
Grand Metropolitan 
• Assessment and management of several hydrocarbon underground storage tanks 
 
Transport Canada 
• Senior review of project to assess liabilities associated with underground fuel storage tanks at 28 remote 


beacon sites 
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From: Tom Furgason
To: Salek Shafiqullah
Cc: Beverley A Everson; Melinda D Roth; Dale Ortman PE
Subject: RE: FW: Proposal and Cost Estimate for Pit Lake Geochemistry Predictive Model Review
Date: 03/31/2010 11:56 AM

Thanks for the prompt review Salek!  We should have them under contract and underway in the
next day or two.
 
Tom
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Wednesday, March 31, 2010 11:14 AM
To: Tom Furgason
Cc: Beverley A Everson; Dale PE; Melissa Reichard; Melinda D Roth; Roger D Congdon; Rochelle Desser
Subject: Re: FW: Proposal and Cost Estimate for Pit Lake Geochemistry Predictive Model Review
 

Hello Tom, 
I have reviewed the three SOW by SRK and find them to be acceptable.  Please move forward with the
proposed work.  Thanks.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Tom Furgason" <tfurgason@swca.com>

03/30/2010 05:56 PM

To "Beverley A Everson" <beverson@fs.fed.us>
cc "Melinda D Roth" <mroth@fs.fed.us>, "Salek Shafiqullah"

<sshafiqullah@fs.fed.us>, "Roger D Congdon"
<rcongdon@fs.fed.us>, "Rochelle Desser" <rdesser@fs.fed.us>,
"Dale PE" <daleortmanpe@live.com>, "Melissa Reichard"
<mreichard@swca.com>

Subject FW: Proposal and Cost Estimate for Pit Lake Geochemistry
Predictive Model Review

 

Bev, 
  
Attached is the first of three Scopes of Work by SRK for the review of the following
reports/documents: 

1) Geochemical Pit Lake Predictive Model 
2) AMEC response to SRK comments on the dry stack tailings seepage 
3) Infiltration, Seepage, Fate and Transport Modeling for the Rosemont Copper Project EIS 
  
Would you please confirm that the work proposed by SRK meets the Coronado’s
expectations and requirements?  I’ll issue a notice to proceed upon your approval.  I’d

mailto:tfurgason@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:daleortmanpe@live.com


appreciate a prompt response so that SRK can staff these appropriately.  Thank you. 
  
Tom Furgason 
Office Director 

SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, AZ 85701

(520) 325-9194 ext. 110 
(520) 820-5178 mobile 
(520) 325-2033 fax 
  
  
From: Stone, Claudia [mailto:cstone@srk.com] 
Sent: Monday, March 29, 2010 7:20 PM
To: Tom Furgason
Cc: Dale Ortman PE; Charles Coyle; Hoag, Cori; Ugorets, Vladimir; Day, Stephen; Sieber, Mike; Cope,
Larry
Subject: Proposal and Cost Estimate for Pit Lake Geochemistry Predictive Model Review 
  
Good evening, Tom: 
  
Attached is our proposal and cost estimate to review the Tetra Tech report, Geochemical Pit Lake Predictive
Model.  We anticipate our team will be able to complete the draft review within two weeks of receiving your
notice to proceed; however, in the event of imperfect timing, I will notify you immediately and provide a revised

schedule. 
  
If you have questions, please call. 
  
Our proposal to review the most recent AMEC comments to our previous Dry Stack TSF review is being

submitted as a separate email. 
  
Best regards, 
Claudia 
  
  
Claudia Stone 
Sr. Environmental Geologist 

3275 West Ina Road, Suite 240 
Tucson, AZ 85741 
Phone:  520-544-3688 
Mobile: 520-444-6734 
  
This message and any attached files may contain information that is confidential and/or subject of legal  privilege intended only for
use by the intended recipient. If you are not the intended recipient or the person responsible for delivering the message to the
intended recipient, be advised that you have received this message in error and that any dissemination, copying or use of this
message or attachment is strictly forbidden, as is the disclosure of the information therein. If you have received this message in

error please notify the sender immediately and delete the message. 
  



From: Walter Keyes
To: Tom Furgason
Cc: beverson@fs.fed.us; daleortmanpe@live.com; dkriegel@fs.fed.us; mroth@fs.fed.us; Salek Shafiqullah
Subject: Re: FW: Revised Scope of Work
Date: 12/22/2009 11:28 AM
Attachments: 09381962 Ltr RosemontMinePropVer1RevB 18DEC09.pdf

Tom,

I assume the "client" indicated in Section 2.1 in the attached document is
Rosemont.  

It is important that the expected gradation of the various types of waste rock be
reasonably analyzed by someone other than Rosemont or their previous consultant. 
Blasted (waste or otherwise) rock from significant depth may well yield a different
gradation than that material investigated so far by Rosemont or their previous
consultant.  I view the gradation and mineral composition of the waste rock as the
two most important determinants of vegetative success (hence erosion control and
visual quality) for any selected slope gradient/aspect used.  Should someone (Golder
or someone else) be charged with rendering a professional opinion regarding
gradation of blasted rock in relation to depth?  This (potential gradation change with
depth) has to be a wheel that has been invented by others many times.

Ortman's name is misspelled at the end of Section 2.3.

Walt.
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
     This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
..........................................................................
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

12/21/2009 08:23 PM

To <beverson@fs.fed.us>

cc <sshafiqullah@fs.fed.us>, <dkriegel@fs.fed.us>,
<wkeyes@fs.fed.us>, <daleortmanpe@live.com>,
<mroth@fs.fed.us>

Subject FW: Revised Scope of Work

Bev,

 
Attached is the revised SOW from Golder Associates.  Note that they
only changed the schedule.  Would you please provide any changes to
me in writing?  Thanks.

mailto:CN=Walter Keyes/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:dkriegel@fs.fed.us
mailto:mroth@fs.fed.us
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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Golder Associates Inc. 
44 Union Blvd., Suite 300 


Lakewood, CO 80228 USA 
Tel:  (303) 980-0540  Fax:  (303) 985-2080  www.golder.com 


Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 


December 18, 2009 Project No. 093-81962 


Tom Ferguson  
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 85701 


RE: PROPOSAL – LANDFORMING FEASIBILITY ASSESSMENT – REVISED  


Dear Tom: 


In response to your request on November 24, 2009 we herewith submit a proposal to assess the 
feasibility to implement landforming activities at the planned Rosemont Mine. The intent with landforming 
is to shape the closure surfaces of the waste rock and tailings storage facilities to resemble natural 
landforms.   


The project intent is to determine whether it might be feasible to implement such designs, and not to 
perform the actual design.  The information will be used in the Environmental Impact Statement to set 
reasonable closure goals.  


The principal criteria that will be used to identify feasibility is whether slopes will retain geotechnical 
stability and whether a landform design will be able to reasonably resist the erosive capacity of flowing 
water introduced by precipitation.  The term stability, as used in this context, implies that minor damage is 
acceptable while significant failure is not. 


1.0 OBJECTIVE 


The project objective is to assess the feasibility of implementing landforming activities at closure of the 
waste rock and tailings storage facilities at the planned Rosemont Mine.  Implementation of the concept 
will be deemed feasible if it is found to have the potential, within project limitations like available space, to 
remain stable.  


The assessment will be performed for the east side of the Barrel Canyon Alternative only.  


2.0 SCOPE OF WORK  


2.1 Data Collection and Evaluation  


The required data, to be provided by the client, include the following:  


 Waste rock material gradation  


 Placed tailings properties, including moisture content and gradation  


 Waste material weathering properties 


 Volume of waste and tailings to be placed  


 AutoCAD drawings of the Barrel Canyon alternative and surrounding topography  


 Hydrologic information, including precipitation, and wind direction and velocity.  


 Identification of dominant indigenous vegetation, including trees, shrubs and grasses  


 
Once received, we will review and collate the data.   







Tom Ferguson  December 18, 2009 
SWCA Environmental Consultants 2 Project No. 093-81962 
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Deliverable: No report will be provided at the end of this task.  The task is deemed complete once the 
available data have been received.  


2.2 Feasibility Assessment  


Golder will identify a potentially suitable landform shape that is likely to be stable when subject to 
precipitation and the erosive forces of flowing water.  We will use known technology to assess material 
erodibility and erosion extent and determine whether reasonable engineering effort could be used to 
stabilize the landforms.  Reasonable attempts will be made to use natural stabilization methods, such as 
vegetation and appropriate landforms, to ensure resistance against failure by erosion and geotechnical 
instability.  During this task the east side of the Barrel Canyon Alternative only will be assessed.  


Deliverable: Formulation of an opinion, supported by analysis results, indicating whether it would be 
feasible to apply landforming techniques to the waste rock and tailings storage facilities for closure 
purposes.  


2.3 Report 


Reporting deliverables include the following:  


 Prepare a report containing the analysis approach, results and opinion as to the feasibility 
to implement landforming activities to the waste rock and tailings storage facilities at 
closure 


 Prepare a PowerPoint presentation containing the findings and recommendations of the 
study  


 Participate in an interim meeting to report and discuss progress.  This meeting will 
consist of a conference call / LiveMeeting  


 Consult with Dale Orton and forest service staff during the course of the investigation  


3.0 BUDGET 


An itemized budget is attached.  The estimated project cost is rounded to $45,000.  


4.0 SCHEDULE 


The project is scheduled to be completed by February 15, 2009.  It is noted that this represents a very 
tight schedule and that early receipt of requested data is of critical importance.  


Golder is pleased to submit this proposal and we are looking forward to serving you.  


 
GOLDER ASSOCIATES INC.  


       


 


George W. Annandale  Sergio Rivera  
Senior Program Leader Civil Engineering Group Leader 
 
GWA/SR/cjm 







December 2009  093-81962 
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Rosemont Mine 
Landforming Feasibility Assessment 


Budget


Principal Snr Eng Proj Eng Staff Eng Eng AutoCAD Admin Task Hours
223.50$       145.00$      105.00$        95.00$               84.00$            84.00$      65.00$      


1 Data Collection and Review 2 8 10


2 Feasibility Assessment 24 160 184


3 Reporting 


3.1 Report 8 40 16 8 72


3.2 PowerPoint Presentation 4 16 20


3.3 Interim Meetings 8 16 24


3.4 Consultation 8 16 4 28


TOTAL HOURS 54 0 256 0 0 16 12 338


COST ($) 12,069.00$  -$           26,880.00$    -$                   -$                1,344.00$ 780.00$    
TOTAL PROFESSIONAL FEES 41,073.00$        
6% Administrative Charge 2,464.38$         


EXPENSES (SEE TABLE BELOW) -$                 


TOTAL COST ($) 43,537.38$        


Human Resources Study 
Element


Task 







 
Tom

From: Annandale, George [mailto:George_Annandale@golder.com]
Sent: Mon 12/21/2009 1:26 PM
To: Tom Furgason
Cc: Dale Ortman ; George, Michael
Subject: Revised Scope of Work 

Tom, 

 
Please find attached the revised scope of work. The only item that changed is the
schedule. 

 
Have a nice Xmas season. 

 

 
George W. Annandale, D.Ing., P.E. | Practice / Program Leader |
Golder Associates Inc.               
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 |
C: +1 (720) 244-3865| E: george_annandale@golder.com |
www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of
the intended recipient. Any use, distribution or copying of this transmission, other than by the intended
recipient, is strictly prohibited. If you are not the intended recipient, please notify the sender and delete
all  copies. Electronic media is susceptible to unauthorized modification, deterioration, and
incompatibility. Accordingly, the electronic media version of any work product may not be relied upon.    

Please consider the environment before printing this
email.     

 

 

 

mailto:Mark_Swallow@golder.com
http://www.golder.com/
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Golder Associates Inc. 
44 Union Blvd., Suite 300 


Lakewood, CO 80228 USA 
Tel:  (303) 980-0540  Fax:  (303) 985-2080  www.golder.com 


Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 


December 18, 2009 Project No. 093-81962 


Tom Ferguson  
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 85701 


RE: PROPOSAL – LANDFORMING FEASIBILITY ASSESSMENT – REVISED  


Dear Tom: 


In response to your request on November 24, 2009 we herewith submit a proposal to assess the 
feasibility to implement landforming activities at the planned Rosemont Mine. The intent with landforming 
is to shape the closure surfaces of the waste rock and tailings storage facilities to resemble natural 
landforms.   


The project intent is to determine whether it might be feasible to implement such designs, and not to 
perform the actual design.  The information will be used in the Environmental Impact Statement to set 
reasonable closure goals.  


The principal criteria that will be used to identify feasibility is whether slopes will retain geotechnical 
stability and whether a landform design will be able to reasonably resist the erosive capacity of flowing 
water introduced by precipitation.  The term stability, as used in this context, implies that minor damage is 
acceptable while significant failure is not. 


1.0 OBJECTIVE 


The project objective is to assess the feasibility of implementing landforming activities at closure of the 
waste rock and tailings storage facilities at the planned Rosemont Mine.  Implementation of the concept 
will be deemed feasible if it is found to have the potential, within project limitations like available space, to 
remain stable.  


The assessment will be performed for the east side of the Barrel Canyon Alternative only.  


2.0 SCOPE OF WORK  


2.1 Data Collection and Evaluation  


The required data, to be provided by the client, include the following:  


 Waste rock material gradation  


 Placed tailings properties, including moisture content and gradation  


 Waste material weathering properties 


 Volume of waste and tailings to be placed  


 AutoCAD drawings of the Barrel Canyon alternative and surrounding topography  


 Hydrologic information, including precipitation, and wind direction and velocity.  


 Identification of dominant indigenous vegetation, including trees, shrubs and grasses  


 
Once received, we will review and collate the data.   







Tom Ferguson  December 18, 2009 
SWCA Environmental Consultants 2 Project No. 093-81962 
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Deliverable: No report will be provided at the end of this task.  The task is deemed complete once the 
available data have been received.  


2.2 Feasibility Assessment  


Golder will identify a potentially suitable landform shape that is likely to be stable when subject to 
precipitation and the erosive forces of flowing water.  We will use known technology to assess material 
erodibility and erosion extent and determine whether reasonable engineering effort could be used to 
stabilize the landforms.  Reasonable attempts will be made to use natural stabilization methods, such as 
vegetation and appropriate landforms, to ensure resistance against failure by erosion and geotechnical 
instability.  During this task the east side of the Barrel Canyon Alternative only will be assessed.  


Deliverable: Formulation of an opinion, supported by analysis results, indicating whether it would be 
feasible to apply landforming techniques to the waste rock and tailings storage facilities for closure 
purposes.  


2.3 Report 


Reporting deliverables include the following:  


 Prepare a report containing the analysis approach, results and opinion as to the feasibility 
to implement landforming activities to the waste rock and tailings storage facilities at 
closure 


 Prepare a PowerPoint presentation containing the findings and recommendations of the 
study  


 Participate in an interim meeting to report and discuss progress.  This meeting will 
consist of a conference call / LiveMeeting  


 Consult with Dale Orton and forest service staff during the course of the investigation  


3.0 BUDGET 


An itemized budget is attached.  The estimated project cost is rounded to $45,000.  


4.0 SCHEDULE 


The project is scheduled to be completed by February 15, 2009.  It is noted that this represents a very 
tight schedule and that early receipt of requested data is of critical importance.  


Golder is pleased to submit this proposal and we are looking forward to serving you.  


 
GOLDER ASSOCIATES INC.  


       


 


George W. Annandale  Sergio Rivera  
Senior Program Leader Civil Engineering Group Leader 
 
GWA/SR/cjm 







December 2009  093-81962 
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Rosemont Mine 
Landforming Feasibility Assessment 


Budget


Principal Snr Eng Proj Eng Staff Eng Eng AutoCAD Admin Task Hours
223.50$       145.00$      105.00$        95.00$               84.00$            84.00$      65.00$      


1 Data Collection and Review 2 8 10


2 Feasibility Assessment 24 160 184


3 Reporting 


3.1 Report 8 40 16 8 72


3.2 PowerPoint Presentation 4 16 20


3.3 Interim Meetings 8 16 24


3.4 Consultation 8 16 4 28


TOTAL HOURS 54 0 256 0 0 16 12 338


COST ($) 12,069.00$  -$           26,880.00$    -$                   -$                1,344.00$ 780.00$    
TOTAL PROFESSIONAL FEES 41,073.00$        
6% Administrative Charge 2,464.38$         


EXPENSES (SEE TABLE BELOW) -$                 


TOTAL COST ($) 43,537.38$        


Human Resources Study 
Element


Task 







From: Salek Shafiqullah
To: Beverley A Everson
Subject: Re: Fw: Rosemont 138kV Transmission Line Project - Alternative Route Materials For Stakeholder Group

Meeting #4
Date: 03/04/2010 02:03 PM
Attachments: Alternative Routes.pdf

Alternative Routes_stakeholder Comments.doc

Hello Bev, 
I would like to attend.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

03/04/2010 10:55 AM

To EBelts@epgaz.com, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: Rosemont 138kV Transmission Line Project -
Alternative Route Materials For Stakeholder Group
Meeting #4

Hi Emily,

A couple of us from the Supervisor's may be at the meeting tomorrow. 
Do you need an RSVP?  Also, can you confirm that the meeting's at 1
N. Church at 11:00?

Thank you!

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 03/04/2010 10:52 AM -----

Teresa Ann
Ciapusci/R3/USDAFS 

03/04/2010 06:50 AM

To Melinda D Roth/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES

cc

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
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DRAFT Alternative Route Families – Stakeholder Group Comments



Rosemont 138kV Transmission Line Project 
Stakeholder Group Member Name (First & Last):


Stakeholder Group Meeting #4 (3/5/2010)




3/3/2010





		Alternative Routes

		Links Included

		Approximate Length (miles)

		Stakeholder Group Comments



		

		

		Permanent

		Temporary

		



		

		

		

		North Route Family



		3

		20, 25, 55, 85, 90, 95, 140, 170, 160, 190, 210

		20.95 

		n/a

		



		8

		20, 25, 55, 85, 90, 95, 140, 120*, 130*, 135*

		15.62 

		4.11

		



		10

		20, 25, 55, 85, 90, 95, 140, 120*, 105*, 155*

		15.62

		4.38

		



		

		

		

		Santa Rita Road Route Family



		1

		20, 25, 60, 100, 105, 155, 140, 170, 160, 190, 210

		18.24

		n/a

		



		3

		20, 25, 60, 100, 130, 135, 95, 140, 170, 160, 190, 210

		18.12

		n/a

		



		7

		20, 25, 60, 100, 105, 155, 140, 120*

		12.91

		2.18

		



		9

		20, 25, 60, 100, 130, 135, 95, 140, 120*

		12.79

		2.18

		



		

		

		

		Adjacent 46kV Route Family



		1

		30, 110, 120, 105,, 155, 140

		15.06

		n/a

		



		2

		30, 110, 120, 130, 135, 95, 140

		14.94

		n/a

		



		4

		30, 110, 150, 170, 160, 190, 210

		19.49

		n/a

		



		6

		30, 110, 120, 105, 155, 140, 

		21.78

		n/a

		



		*Temporary interconnection for construction power and will be removed once the 138kV transmission line for operation power is constructed
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Subject Fw: Rosemont 138kV Transmission Line Project -
Alternative Route Materials For Stakeholder Group
Meeting #4

FYI

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 03/04/2010 06:50 AM -----

"Emily Belts"
<EBelts@epgaz.com> 

03/03/2010 05:59 PM

To <husman@ag.arizona.edu>,
<chris.kaselemis@tucsonaz.gov>,
<daniel_j_moore@blm.gov>, <emerald5@cox.net>,
<kabrahams@diamondven.com>, <kellett@fs.fed.us>,
<nswalden@greenvalleypecan.com>,
<ohenderson@ci.sahuarita.az.us>,
<tbolton@land.az.gov>,
<markkonharting@gmail.com>,
<mark.harting@aztucs.ang.af.mil>,
<marshall@magruder.org>, <deadlass14@msn.com>,
<biannarino@diamondven.com>,
<beverson@fs.fed.us>, <tciapusci@fs.fed.us>,
<cindy_alvarez@blm.gov>, <vailaz@hotmail.com>

cc <tubaclawyer@aol.com>, <linda_hughes@blm.gov>,
<mweinberg@diamondven.com>,
<tfurgason@swca.com>, <gcheniae@cox.net>,
"Lauren Weinstein" <Lweinst@epgaz.com>, "Cory
Pintor" <cpintor@tep.com>, <EBakken@Tep.com>,
<EBeck@Tep.com>, "Jason D. Gellman"
<jgellman@rdp-law.com>, <jsalkowski@uns.com>,
"Kathy Arnold" <karnold@rosemontcopper.com>,
<law@krsaline.com>, "Lee Aitken"
<LAitken@tep.com>, <LLucero@tep.com>, "Matt
Derstine" <mderstine@rdp-law.com>,
<MFarahani@TEP.Com>, <MJerden@tep.com>,
"Patrick Black" <pblack@fclaw.com>,
<sbreslin@tep.com>, <RBelval@tep.com>,
<PNRConsulting@cox.net>, "Paul Trenter"
<ptrente@epgaz.com>, "Chelsa Johnson"
<Cjohnson@epgaz.com>, "Marc Schwartz"
<mschwartz@epgaz.com>

Subject Rosemont 138kV Transmission Line Project -
Alternative Route Materials For Stakeholder Group
Meeting #4

Hello All,



Attached is a table and set of draft maps showing the alternative route families we are
recommending to be carried forward and will be reviewing with you on Friday, March 5 at our
Stakeholder Group Meeting.

 
We have narrowed down the number of alternative route families and will be discussing these on
Friday.  The table contains a list of the recommended alternative routes by route family and space
next to each route for your comments.  We will allow time (a later date) after the meeting for you
to provide your comments on each of the routes – we’ll provide you with a requested due date
when we meet on Friday. Along with the table are maps showing the different alternatives for your
use in filling in the table.  

 
Any comments that you can provide on Friday will be helpful though you will have time after the
meeting, as previously mentioned.

 
We look forward to seeing you on Friday and hearing your ideas and suggestions.

 
Thanks,

 
Emily Belts
Environmental Planner

 
EPG 
Environmental Planning Group
Phoenix, Arizona
602-956-4370 phone
602-956-4374 fax
http://www.epgaz.com

 

 
This e-mail, including any attachments, is intended only for the use of the individual or entity to which it is addressed. It
may contain information that is attorney work product, privileged, confidential, exempt or otherwise protected from
disclosure or use under applicable law. If you have received this e-mail in error, please notify the sender immediately by
return e-mail, and delete this e-mail from all affected databases. Thank you.

 

http://www.epgaz.com/
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DRAFT Alternative Route Families – Stakeholder Group Comments



Rosemont 138kV Transmission Line Project 
Stakeholder Group Member Name (First & Last):


Stakeholder Group Meeting #4 (3/5/2010)




3/3/2010





		Alternative Routes

		Links Included

		Approximate Length (miles)

		Stakeholder Group Comments



		

		

		Permanent

		Temporary

		



		

		

		

		North Route Family



		3

		20, 25, 55, 85, 90, 95, 140, 170, 160, 190, 210

		20.95 

		n/a

		



		8

		20, 25, 55, 85, 90, 95, 140, 120*, 130*, 135*

		15.62 

		4.11

		



		10

		20, 25, 55, 85, 90, 95, 140, 120*, 105*, 155*

		15.62

		4.38

		



		

		

		

		Santa Rita Road Route Family



		1

		20, 25, 60, 100, 105, 155, 140, 170, 160, 190, 210

		18.24

		n/a

		



		3

		20, 25, 60, 100, 130, 135, 95, 140, 170, 160, 190, 210

		18.12

		n/a

		



		7

		20, 25, 60, 100, 105, 155, 140, 120*

		12.91

		2.18

		



		9

		20, 25, 60, 100, 130, 135, 95, 140, 120*

		12.79

		2.18

		



		

		

		

		Adjacent 46kV Route Family



		1

		30, 110, 120, 105,, 155, 140

		15.06

		n/a

		



		2

		30, 110, 120, 130, 135, 95, 140

		14.94

		n/a

		



		4

		30, 110, 150, 170, 160, 190, 210

		19.49

		n/a

		



		6

		30, 110, 120, 105, 155, 140, 

		21.78

		n/a

		



		*Temporary interconnection for construction power and will be removed once the 138kV transmission line for operation power is constructed
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Stakeholder Group Meeting #4





From: Melinda D Roth
To: Teresa Ann Ciapusci; Larry Jones
Cc: Beverley A Everson; Salek Shafiqullah
Subject: Re: Fw: Rosemont Area Biology-Hydrology-Riparian Field Trip Agenda
Date: 11/24/2009 08:15 AM
Attachments: Agenda hydro-bio-ripo field trip dec 10.doc

Great coordination!  Thanks all!

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

11/24/2009 07:51 AM

To brocious@base.sao.arizona.edu, cbeck@azdot.gov,
Cindy_Alvarez@blm.gov, daniel_moore@blm.gov,
dt1@azdeq.gov, David_Jacobs@azag.gov,
falco@cfa.harvard.edu, gfleming@asmi.az.gov,
jmarques@ci.sahuarita.az.us, jmtannler@azwater.gov,
julia.fonseca@pima.gov, jwindes@azgfd.gov,
karen.howe@tonation-nsn.gov,
lagrignano@azwater.gov, lee.allison@azgs.az.gov,
Leslie.Ethen@tucsonaz.gov,
LSwartzbaugh@asmi.az.gov,
madan.singh@mines.az.gov,
mark.harting@aztucs.ang.af.mil,
Marjorie.E.Blaine@usace.army.mil, nicole.ewing-
gavin@tucsonaz.gov, nicole.fyffe@pima.gov,
ohenderson@ci.sahuarita.az.us,
rcasavant@azstateparks.gov, stahle@ci.sahuarita.az.us

cc

Subject Fw: Rosemont Area Biology-Hydrology-Riparian Field
Trip Agenda

Good morning all - 

Attached to this message is information about an upcoming field
review of Rosemont Copper Project biology, hydrology, and riparian
issues organized by Forest Service Biologist, Larry Jones.  This note is
intended to ensure that all cooperating agencies are aware of the
opportunity to participate in this field review opportunity.  If your
agency wishes to participate, and is not already represented in Larry's
list of attendees, please contact Larry directly with the names of your
agency participants.  He will coordinate all arrangements for this field
review.

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Larry Jones/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES

AGENDA


Biology-Hydrology-Riparian Field Trip, 10 December 2009

Bring lunch and drinkables! We will strictly enforce meeting and leaving times. Presentations and main discussion points bulleted below.

0845 Gather at Fish and Wildlife Service Tucson Office (201 N Bonita Ave) parking lot and figure out carpools (please bring multi-person off-highway carpooling cars; people going “separately” are strongly discouraged…too many people on this trip)


0900 (Sharp) Leave FWS office


Stop 1.  0945 Mile Post 44 Hwy 83.  Overview of Rosemont from the highway and this is WHERE WE WILL MEET PEOPLE that aren’t meeting us in Tucson. 


· Ground rules and tailgate safety (Larry Jones)

· Overview of what we want to accomplish today (Larry) 

· Overview of the Rosemont project area from the highway and alternatives (Salek Shafiqullah)

1045  Leave Stop 1

Stop 2.  Rosemont Ranch Overlook.  Another vantage point looking down on mine area and downstream reaches


· Briefing on water resources and issues (Salek) 10 min or less


· Briefing on riparian resources and issues (Bob Levefre) 10 min or less


· Briefing on plant and animal resources and issues (Larry) 10 min or less


· Framing the hydro-bio bounds of analysis (open discussion)

· Downstream issues and concerns (open discussion)


1200  Leave Stop 2

Stop 3.  McCleary Spring and Canyon.


· Lunch at the spring (open discussion)


· Spring flora and fauna and water levels (open discussion)


· Standing water issues (open discussion)


· Relative eco-values of drainages among alternatives (open discussion)


· Discuss follow-up (Bob)


1430  Leave Stop 3


Leave by way of overlooks and head back to MP 44 (if needed), then back to Tucson. 



Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax

----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 11/24/2009 07:46 AM -----

Larry
Jones/R3/USDAFS 

11/23/2009 04:09 PM

To jim_rorabaugh@fws.gov, msredl@azgfd.gov,
jason_douglas@fws.gov, Julia.Fonseca@rfcd.pima.gov,
Mike_Martinez@fws.gov, tfurgason@swca.com,
Marcia_Radke@blm.gov, turner.dennis@azdeq.gov,
lagrignano@azwater.gov, rcasavant@azstateparks.gov,
jsorensen@azgfd.gov, Cat_Crawford@fws.gov,
doug_duncan@fws.gov, Marit_Alanen@fws.gov,
Jeff_Simms@blm.gov, sidner@u.arizona.edu,
JWindes@azgfd.gov, karen.howe@tonation-nsn.gov,
tsnow@azgfd.gov, gsoroka@swca.com,
abest@westlandresources.com, SEhret@azgfd.gov,
dtilton@azgfd.gov, mwalton@azgfd.gov, Richard A
Gerhart/R3/USDAFS@FSNOTES, Bobbi L
Barrera/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, kkertell@swca.com,
blindenlaub@westlandresources.com,
scott_richardson@fws.gov, Keith_Hughes@blm.gov,
Marjorie.E.Blaine@usace.army.mil,
dbuecher@comcast.net, Linda
Peery/NONFS/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc karnold@rosemontcopper.com, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES

Subject Rosemont Area Biology-Hydrology-Riparian Field Trip
Agenda

Rosemont Biologist Group (US Forest Service, Cooperating agencies, SWCA,
WestLand, Fish & Wildlife Service):

Please find attached the agenda for our field trip to discuss the interface of water
and biota for the proposed Rosemont Copper Mine.  The trip is scheduled for
Thursday, December 10, 2009.  Because the trip has grown quite large, it has
become somewhat formal, and we will be having quite a few cars, so it is critical we
stick to the time and carpool as much as possible.  Below are the names of the folks
that RSVP'ed and are coming (or possibly coming). Note that I am sending this out
to my Biologists group emailing list, and a number of the attendees are not
biologists, so if you work with them, please make sure they get the word.  Note that
we are meeting either at Fish and Wildlife Service in Tucson, as originally planned,
or if we are meeting you out there, IT WILL BE AT Milepost 44 on HWY 83, NOT the
ATV staging area, as originally indicated.  Here's the list I have of people going:



Larry Jones, USFS
Bob Lefevre, USFS
Salek Shafiqullah, USFS
Debbie Sebesta, USFS
Jason Douglas, FWS
Doug Duncan, FWS
Julia Fonseca, Pima Co
Brian Powell, Pima Co
Marisa Rice, Pima Co
Greg Saxe, Pima Co
Marcia Radke, BLM
Jeff Simms, BLM
Geoff Soroka, SWCA
Patti Spindler, ADEQ (and maybe Dennis Turner and/or someone else)
Karen Howe, Tohono O'odam
Shawn Carroll, Tohono O'odam
Amanda Best, WestLand
Mike Demlong and/or John Windes, AGFD

Let me know if there are any changes...it's going to be a big crowd!  If there is
going to be inclement weather and we feel the need to postpone, stay tuned to your
emails, and don't hesitate to call or email me.  Thanks!  I look forward to interacting
with all of you!

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us


AGENDA


Biology-Hydrology-Riparian Field Trip, 10 December 2009

Bring lunch and drinkables! We will strictly enforce meeting and leaving times. Presentations and main discussion points bulleted below.

0845 Gather at Fish and Wildlife Service Tucson Office (201 N Bonita Ave) parking lot and figure out carpools (please bring multi-person off-highway carpooling cars; people going “separately” are strongly discouraged…too many people on this trip)


0900 (Sharp) Leave FWS office


Stop 1.  0945 Mile Post 44 Hwy 83.  Overview of Rosemont from the highway and this is WHERE WE WILL MEET PEOPLE that aren’t meeting us in Tucson. 


· Ground rules and tailgate safety (Larry Jones)

· Overview of what we want to accomplish today (Larry) 

· Overview of the Rosemont project area from the highway and alternatives (Salek Shafiqullah)

1045  Leave Stop 1

Stop 2.  Rosemont Ranch Overlook.  Another vantage point looking down on mine area and downstream reaches


· Briefing on water resources and issues (Salek) 10 min or less


· Briefing on riparian resources and issues (Bob Levefre) 10 min or less


· Briefing on plant and animal resources and issues (Larry) 10 min or less


· Framing the hydro-bio bounds of analysis (open discussion)

· Downstream issues and concerns (open discussion)


1200  Leave Stop 2

Stop 3.  McCleary Spring and Canyon.


· Lunch at the spring (open discussion)


· Spring flora and fauna and water levels (open discussion)


· Standing water issues (open discussion)


· Relative eco-values of drainages among alternatives (open discussion)


· Discuss follow-up (Bob)


1430  Leave Stop 3


Leave by way of overlooks and head back to MP 44 (if needed), then back to Tucson. 



From: Roger D Congdon
To: Debby Kriegel
Cc: beverson@fs.fed.us; Dale Ortman PE; Debby Kriegel; Marcie Bidwell; Melissa Reichard; Melinda D Roth; Salek

Shafiqullah; Tom Furgason
Subject: Re: FW: Rosemont Copper
Date: 11/18/2009 01:28 PM

No, I have not contacted him, nor heard from him. 

For now, I will plan on being there on 12/11. What is the day's schedule? I need to know if I must
come the night before. 

Roger 

Debby Kriegel/R3/USDAFS

11/18/2009 12:40 PM

To Roger D Congdon/WO/USDAFS@FSNOTES
cc

Subject Re: FW: Rosemont CopperLink

I hate to drag you out here for just one morning, but I think it'd be good to have you here.  We'll likely
be discussing a strategy for landforming work, as well as how George Annandale fits into the process,
so there should be some interesting conversation.  Please come if you can! 

Any chance you've touched base with Francisco?  I sent an invitation, but haven't heard back. 

Thanks Roger.

Roger D Congdon/WO/USDAFS

11/18/2009 09:09 AM

To "Tom Furgason" <tfurgason@swca.com>
cc beverson@fs.fed.us, "Dale Ortman PE" <daleortmanpe@live.com>,

"Debby Kriegel" <dkriegel@fs.fed.us>, "Marcie Bidwell"
<mbidwell@swca.com>, "Melissa Reichard" <mreichard@swca.com>,
"Melinda D Roth" <mroth@fs.fed.us>, "Salek Shafiqullah"
<sshafiqullah@fs.fed.us>

Subject Re: FW: Rosemont CopperLink

I am tied up 12/7-9 (and possibly 12/10) on the Eagle Creek EIS. I could make it for 12/11. 

Roger D. Congdon, PhD
Hydrogeologist
USDA Forest Service
333 Broadway Blvd SE
Albuquerque, NM 87102

mailto:CN=Roger D Congdon/OU=WO/O=USDAFS
mailto:CN=Debby Kriegel/OU=R3/O=USDAFS@FSNOTES
mailto:beverson@fs.fed.us
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mailto:dkriegel@fs.fed.us
mailto:mbidwell@swca.com
mailto:mreichard@swca.com
mailto:mroth@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
notes://entr3b/872572A6003F53D5/38D46BF5E8F08834852564B500129B2C/A0DA98A626DE8F848725767200589D12
notes://entr3b/8725685400513A7E/38D46BF5E8F08834852564B500129B2C/9CE2D1A1E9B373388525767100737D89


(505)842-3835
FAX: (505)842-3152 

"Tom Furgason"
<tfurgason@swca.com>

11/17/2009 02:01 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D Congdon" <rcongdon@fs.fed.us>
cc "Melinda D Roth" <mroth@fs.fed.us>, <beverson@fs.fed.us>, "Debby Kriegel"

<dkriegel@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com>, "Marcie Bidwell"
<mbidwell@swca.com>, "Melissa Reichard" <mreichard@swca.com>

Subject FW: Rosemont Copper

Salek and Roger, 
 
Debby Kriegal would like to schedule a meeting with Horst Schor, the Forest Service Hydrologists, and
SWCA specialist to discuss how to approach modifying the waste rock and tailings facilities to have
more of a natural land form.  Horst, Debby, and SWCA specialists are all available on December 9-11.
 I expect Debby and Horst to run the meetings.  However, it is my understanding that we’ll need to
provide Horst with as much information about the proposed action and alternatives as possible.  We
will also be conducting a site visit for Horst. 
 
Please reply to all if these dates are available.  If not, please contact Debby and see if some alternate
dates are available.  Thanks. 
 
Tom Furgason 
Program Director 

SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, AZ 85701

(520) 325-9194 ext.  110 
(520) 820-5178 mobile 
(520) 325-2033 fax 
 
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us]
Sent: Mon 11/16/2009 7:58 AM
To: Tom Furgason
Subject: RE: Rosemont Copper

Tom: 

Looks like Horst is not available Dec 2-4.   

Nov 30-Dec 2 does not work for me, and it's probably not good for Roger.   



Would you please check whether Dec 9-11 works for everyone?  Perhaps this is the best option?! 

Thanks. 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

"Tom Furgason" <tfurgason@swca.com>

11/13/2009 03:57 PM

 

To "Horst" <hjschor@jps.net>
cc "Debby Kriegel" <dkriegel@fs.fed.us>

Subject RE: Rosemont Copper

 

  

Thank you Horst.  I’ll look for the package and send you a fully executed contract. 

Tom 
 

 

From: Horst [mailto:hjschor@jps.net] 
Sent: Friday, November 13, 2009 3:14 PM
To: Tom Furgason
Cc: 'Debby Kriegel'
Subject: RE: Rosemont Copper 



Tom, 

On Monday I will send you a package with the signed documents and the insurance certificate confirmation. 

I will be available after Thanksgiving and recommending either Monday Nov. 30th through Wednesday December
2nd  or Wednesday December 9th through Friday December 11th for meetings, etc. 

Currently Southwest Airlines has the following flight schedule to Tucson available: 

Departing Wednesday Orange County 8:35 am and arriving in Tucson 12:45 pm 
Departing Friday Tucson 1:10 pm arriving Orange County 5: 00 pm 

Horst 

From: Tom Furgason [mailto:tfurgason@swca.com] 
Sent: Thursday, November 12, 2009 8:00 AM
To: Horst
Cc: Debby Kriegel; beverson@fs.fed.us; Melinda D Roth; Melissa Reichard
Subject: RE: Rosemont Copper 

Horst: 

The policy appears to be sufficient.  Please have your agent issue a certificate of insurance (see
attached).  I appreciate you taking the time and energy obtain coverage. 

With respect to the schedule, I will get back to you later today.  I’m meeting with the Coronado and the
Proponent (Rosemont Copper Company) this afternoon and we’ll be coordinating with them to
determine when their engineers are available.  I hope to have a meeting date determined by the close
of business tomorrow.  What is your availability in the next two or three weeks? 

Tom 
 

 

From: Horst [mailto:hjschor@jps.net] 
Sent: Wednesday, November 11, 2009 7:33 PM
To: Tom Furgason
Subject: Rosemont Copper 

Tom: 

Yesterday, Tuesday, November 10th I faxed you the coverage proposed by State Farm.  In the final policy SWCA
will be listed as an additional insured.  Please let me know if this meets your needs.   

Where do we go from here? 



Debby from the Forrest Service asked me what schedule you have proposed for me. 

Horst 
  



From: Salek Shafiqullah
To: Tom Furgason
Cc: beverson@fs.fed.us; Dale Ortman PE; Debby Kriegel; Marcie Bidwell; Melissa Reichard; Melinda D Roth; Roger

D Congdon; Larry Jones; Robert Lefevre
Subject: Re: FW: Rosemont Copper
Date: 11/17/2009 02:41 PM

Hello Tom,
Thanks for the update.  Saleks tentative schedule:
Wed 12-9  Available, unless Bev schedules an IDT meeting
Thur 12-10 Potentially unavailable, due to a field trip to the Rosemont site with
Cooperating Agencies and Biologists (Larry Jones, et al).  
Fri 12-11  Available

Note:  Landform meeting and biologist/hydro meeting could coincide or maybe I
could do a half day with each?  Many of the post mining issues will be similar for
both groups  however, the bio/hydro meeting will probably also discuss many of the
pre-mining (existing condition) and "during mining" issues. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

11/17/2009 02:01 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger
D Congdon" <rcongdon@fs.fed.us>

cc "Melinda D Roth" <mroth@fs.fed.us>,
<beverson@fs.fed.us>, "Debby Kriegel"
<dkriegel@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>, "Marcie Bidwell"
<mbidwell@swca.com>, "Melissa Reichard"
<mreichard@swca.com>

Subject FW: Rosemont Copper

Salek and Roger,

 
Debby Kriegal would like to schedule a meeting with Horst Schor, the
Forest Service Hydrologists, and SWCA specialist to discuss how to
approach modifying the waste rock and tailings facilities to have more of
a natural land form.  Horst, Debby, and SWCA specialists are all
available on December 9-11.  I expect Debby and Horst to run the
meetings.  However, it is my understanding that we’ll need to provide
Horst with as much information about the proposed action and
alternatives as possible.  We will also be conducting a site visit for Horst.

 
Please reply to all if these dates are available.  If not, please contact
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Debby and see if some alternate dates are available.  Thanks.

 
Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

 

 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us]
Sent: Mon 11/16/2009 7:58 AM
To: Tom Furgason
Subject: RE: Rosemont Copper

Tom: 

Looks like Horst is not available Dec 2-4.   

Nov 30-Dec 2 does not work for me, and it's probably not good for
Roger.   

Would you please check whether Dec 9-11 works for everyone? 
Perhaps this is the best option?! 

Thanks. 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

"Tom Furgason" <tfurgason@swca.com> 

 



11/13/2009 03:57 PM 

To "Horst" <hjschor@jps.net> 
cc "Debby Kriegel" <dkriegel@fs.fed.us> 

Subject RE: Rosemont Copper

 

  

Thank you Horst.  I’ll look for the package and send you a fully executed contract. 
 
Tom 
  

 

From: Horst [mailto:hjschor@jps.net] 
Sent: Friday, November 13, 2009 3:14 PM
To: Tom Furgason
Cc: 'Debby Kriegel'
Subject: RE: Rosemont Copper 
 
Tom, 
 
On Monday I will send you a package with the signed documents and the insurance
certificate confirmation. 
 
I will be available after Thanksgiving and recommending either Monday Nov. 30th through
Wednesday December 2nd  or Wednesday December 9th through Friday December 11th for
meetings, etc. 
 
Currently Southwest Airlines has the following flight schedule to Tucson available: 
 
Departing Wednesday Orange County 8:35 am and arriving in Tucson 12:45 pm 
Departing Friday Tucson 1:10 pm arriving Orange County 5: 00 pm 



 
Horst 
 
 
 
From: Tom Furgason [mailto:tfurgason@swca.com] 
Sent: Thursday, November 12, 2009 8:00 AM
To: Horst
Cc: Debby Kriegel; beverson@fs.fed.us; Melinda D Roth; Melissa Reichard
Subject: RE: Rosemont Copper 
 
Horst: 
 
The policy appears to be sufficient.  Please have your agent issue a certificate of
insurance (see attached).  I appreciate you taking the time and energy obtain
coverage. 
 
With respect to the schedule, I will get back to you later today.  I’m meeting with the
Coronado and the Proponent (Rosemont Copper Company) this afternoon and we’ll
be coordinating with them to determine when their engineers are available.  I hope to
have a meeting date determined by the close of business tomorrow.  What is your
availability in the next two or three weeks? 
 
Tom 
  

 

From: Horst [mailto:hjschor@jps.net] 
Sent: Wednesday, November 11, 2009 7:33 PM
To: Tom Furgason
Subject: Rosemont Copper 
 
Tom: 
 
Yesterday, Tuesday, November 10th I faxed you the coverage proposed by State Farm.  In the
final policy SWCA will be listed as an additional insured.  Please let me know if this meets
your needs.   
 
Where do we go from here? 
 
Debby from the Forrest Service asked me what schedule you have proposed for me. 
 
Horst 
  



From: Roger D Congdon
To: Tom Furgason
Cc: beverson@fs.fed.us; Dale Ortman PE; Debby Kriegel; Marcie Bidwell; Melissa Reichard; Melinda D Roth; Salek

Shafiqullah
Subject: Re: FW: Rosemont Copper
Date: 11/18/2009 09:09 AM

I am tied up 12/7-9 (and possibly 12/10) on the Eagle Creek EIS. I could make it for 12/11. 

Roger D. Congdon, PhD
Hydrogeologist
USDA Forest Service
333 Broadway Blvd SE
Albuquerque, NM 87102
(505)842-3835
FAX: (505)842-3152 

"Tom Furgason" <tfurgason@swca.com>

11/17/2009 02:01 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Roger D Congdon"
<rcongdon@fs.fed.us>

cc "Melinda D Roth" <mroth@fs.fed.us>, <beverson@fs.fed.us>, "Debby
Kriegel" <dkriegel@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>, "Marcie Bidwell" <mbidwell@swca.com>,
"Melissa Reichard" <mreichard@swca.com>

Subject FW: Rosemont Copper

Salek and Roger, 
  
Debby Kriegal would like to schedule a meeting with Horst Schor, the Forest Service Hydrologists, and
SWCA specialist to discuss how to approach modifying the waste rock and tailings facilities to have
more of a natural land form.  Horst, Debby, and SWCA specialists are all available on December 9-11.
 I expect Debby and Horst to run the meetings.  However, it is my understanding that we’ll need to
provide Horst with as much information about the proposed action and alternatives as possible.  We
will also be conducting a site visit for Horst. 
  
Please reply to all if these dates are available.  If not, please contact Debby and see if some alternate
dates are available.  Thanks. 
  
Tom Furgason 
Program Director 

SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, AZ 85701

(520) 325-9194 ext.  110 
(520) 820-5178 mobile 
(520) 325-2033 fax 
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From: Debby Kriegel [mailto:dkriegel@fs.fed.us]
Sent: Mon 11/16/2009 7:58 AM
To: Tom Furgason
Subject: RE: Rosemont Copper

Tom: 

Looks like Horst is not available Dec 2-4.   

Nov 30-Dec 2 does not work for me, and it's probably not good for Roger.   

Would you please check whether Dec 9-11 works for everyone?  Perhaps this is the best option?! 

Thanks. 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

"Tom Furgason" <tfurgason@swca.com>

11/13/2009 03:57 PM

 

To "Horst" <hjschor@jps.net>
cc "Debby Kriegel" <dkriegel@fs.fed.us>

Subject RE: Rosemont Copper

 

  

Thank you Horst.  I’ll look for the package and send you a fully executed contract. 

Tom 
 

  



From: Horst [mailto:hjschor@jps.net] 
Sent: Friday, November 13, 2009 3:14 PM
To: Tom Furgason
Cc: 'Debby Kriegel'
Subject: RE: Rosemont Copper 

Tom, 

On Monday I will send you a package with the signed documents and the insurance certificate confirmation. 

I will be available after Thanksgiving and recommending either Monday Nov. 30th through Wednesday December
2nd  or Wednesday December 9th through Friday December 11th for meetings, etc. 

Currently Southwest Airlines has the following flight schedule to Tucson available: 

Departing Wednesday Orange County 8:35 am and arriving in Tucson 12:45 pm 
Departing Friday Tucson 1:10 pm arriving Orange County 5: 00 pm 

Horst 

From: Tom Furgason [mailto:tfurgason@swca.com] 
Sent: Thursday, November 12, 2009 8:00 AM
To: Horst
Cc: Debby Kriegel; beverson@fs.fed.us; Melinda D Roth; Melissa Reichard
Subject: RE: Rosemont Copper 

Horst: 

The policy appears to be sufficient.  Please have your agent issue a certificate of insurance (see
attached).  I appreciate you taking the time and energy obtain coverage. 

With respect to the schedule, I will get back to you later today.  I’m meeting with the Coronado and the
Proponent (Rosemont Copper Company) this afternoon and we’ll be coordinating with them to
determine when their engineers are available.  I hope to have a meeting date determined by the close
of business tomorrow.  What is your availability in the next two or three weeks? 

Tom 
 

  

From: Horst [mailto:hjschor@jps.net] 
Sent: Wednesday, November 11, 2009 7:33 PM
To: Tom Furgason
Subject: Rosemont Copper 



Tom: 

Yesterday, Tuesday, November 10th I faxed you the coverage proposed by State Farm.  In the final policy SWCA
will be listed as an additional insured.  Please let me know if this meets your needs.   

Where do we go from here? 

Debby from the Forrest Service asked me what schedule you have proposed for me. 

Horst 
  



From: Salek Shafiqullah
To: Jennifer Ruyle
Subject: Re: Fw: Rosemont data
Date: 11/20/2009 08:38 AM
Attachments: Data.xlsx

No worries.   Thanks for clarifying.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Jennifer Ruyle/R3/USDAFS

Jennifer
Ruyle/R3/USDAFS 

11/19/2009 07:41 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Fw: Rosemont data

Hi Salek, I gather from Terry's message that you were putting the data
in the right place, she just wants to know about it since she has
responsibility for the data that is there.  Before you talk to her, I need
to let you know that she has a family care situation that she is dealing
with, so if you can wait a few weeks that might be better.  You have
my permission to leave the data where it is for now, call if you have
questions.
~~~~~~~~~~~~~~~~~~~~~~~
Jennifer M. Ruyle
Forest Planner
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520)388-8351  jruyle@fs.fed.us
~~~~~~~~~~~~~~~~~~~~~~~

----- Forwarded by Jennifer Ruyle/R3/USDAFS on 11/19/2009 06:34 PM -----

Terry L
Austin/R3/USDAFS

11/19/2009 05:29 AM

To Jennifer Ruyle/R3/USDAFS@FSNOTES

cc

Subject Re: Rosemont data

That folder is the correct place.  I just wanted people to let me know before putting
data there so we know exactly what data is there.
^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^
Terry L. Austin
GIS/Data Specialist
Ecosystem Management Planning

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Jennifer Ruyle/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/872568540050999F/0/FD834C696ABA9B198725767300120D7E
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Coronado National Forest
300 W. Congress
Tucson, AZ  85701
(520) 388-8356
fax:  (520) 388-8332

email:  tlaustin@fs.fed.us
^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*
▼ Jennifer Ruyle/R3/USDAFS

Jennifer
Ruyle/R3/USDAFS

11/18/2009 08:19 PM

To Terry L Austin/R3/USDAFS@FSNOTES

cc

Subject Re: Rosemont data

Hi Terry, we do need to have a place that specialists can access all the Rosemont
data. Do you have a suggestion, if not here?
~~~~~~~~~~~~~~~~~~~~~~~
Jennifer M. Ruyle
Forest Planner
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520)388-8351  jruyle@fs.fed.us
~~~~~~~~~~~~~~~~~~~~~~~
▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

11/18/2009 09:18 AM

To Terry L Austin/R3/USDAFS@FSNOTES

cc Beverley A Everson/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES

Subject Re: Rosemont data

Hello Terry,
Sorry about cluttering up your area. I am the guilty party who placed the
Alternatives9_28_9.gdb into the Rosemont gis area.  This is data which Rosemont
consultant Tetra Tec generated for the IDT on the project.  I received it from SWCA
for some work I was conducting last month.  I placed it in the Rosemont folder
because I thought other specialist would want to use it as well.  I was under the
assumption that the Rosemont folder was a "working area" for all of the IDT
members and not closed for data exchange.  However, per your email request, in
the future, I wont place anything else in there and I guess just keep all Rosemont

notes://entr3b/87256854005052CB/0/7C335A7082834B4207257672005D72DF
notes://entr3b/872568540050999F/0/A76DBE453A045E9E8725767200572B5F


data in my own C drive or in a different area on the network.   Other ideas? 
Thanks.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Terry L Austin/R3/USDAFS

Terry L
Austin/R3/USDAFS 

11/18/2009 09:00 AM

To Teresa Ann Ciapusci/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Rosemont data

I received all the data that El Aran - RO had.  There was also a geodatabase called
Alternatives_9_28_9 filed in rosemont folder (not sure of source).  Attached is a
spreadsheet of data we have.  There is so much data - I summarized as best I
could.  
Please do not file anything else regarding Rosemont GIS data in
J:\fsfiles\office\gisprojects\sup_off\rosemont.  We need to incorporate all data we
have & get metadata about all this data.

^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^
Terry L. Austin
GIS/Data Specialist
Ecosystem Management Planning
Coronado National Forest
300 W. Congress
Tucson, AZ  85701
(520) 388-8356
fax:  (520) 388-8332

email:  tlaustin@fs.fed.us
^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*^*
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From: Beverley A Everson
To: Dale Ortman PE; Salek Shafiqullah
Subject: Re: FW: Rosemont Groundwater Meeting
Date: 01/05/2009 04:17 PM
Attachments: Technical Agenda - USFS - East Side - 15Jan2008.doc

Technical Agenda - USFS - West Side - 16Jan2008.doc

Hi Dale,

I'm just now catching up with my email after having been on leave since Dec. 24th. 
I am available on both the 15th and the 16th, and would like to attend the
meetings.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

01/05/2009 02:53 PM

To "Bev Everson - USFS " <beverson@fs.fed.us>,
"Salek Shafiqullah - USFS "
<sshafiqullah@fs.fed.us>

cc "'Tom Furgason'" <tfurgason@swca.com>

Subject FW: Rosemont Groundwater Meeting

Salek & Bev,

 
Did you receive this message I sent last Wednesday?  I need to be sure
that you are in this loop.

 
Regards,

 
Dale

 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Wednesday, December 31, 2008 9:10 AM
To: Salek Shafiqullah - USFS (sshafiqullah@fs.fed.us); Bev Everson -

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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DRAFT AGENDA


HYDROGEOLOGY, WATER SUPPLY, AND


GROUNDWATER FLOW MODELING

ROSEMONT AREA

TECHNICAL MEETING


Thursday, January 15, 2009

9:00 AM – 1:00 PM


1. INTRODUCTION – EAST SIDE (Rosemont Area)

2. GEOLOGY


a. Geologic History


b. Hydrogeologic Units


c. Maps and Cross-Sections


3. DRILLING AND TESTING PROGRAM


a. Description of Phases 1 and 2


b. Well Locations


c. Well Construction


d. Multi-Level Piezometers


e. Geophysical Logging


f. Lithologic Logging


g. Description of Short-Term Pumping Tests


h. Description of Long-Term, Multi-Well Pumping Test


i. Summary of Pumping Test Results


4. GROUNDWATER MONITORING

a. Description of Monitoring


b. Water Level Trends – Seasonal & Historical

c. Water Quality Characterization

i. Inorganic Constituents


ii. Organic Constituents


iii. Radiochemistry


iv. Stable Isotopes


5. SPRING AND SEEP MONITORING

a. Description of Monitoring


b. Spring Flow Rates


c. Water Quality


i. Inorganic Constituents


ii. Organic Constituents


iii. Radiochemistry


iv. Stable Isotopes

6. GROUNDWATER FLOW MODELING


a. Data Compilation & Evaluation

i. Regional geologic framework – 


ii. Hydrogeologic data from drilling/testing programs


iii. Geologic data from Rosemont resource database (rock type, orientation, thickness, fracture network, RQD…)


iv. Water level and water quality data from monitoring program


v. Meteorological data from Rosemont and other weather stations


vi. Data from existing wells


vii. Historic water levels


b. Conceptual Groundwater Model

i. Modeling objectives


ii. EPM assumptions


iii. Boundaries


iv. Recharge

c. Numerical Flow Model Development

i. Code


ii. Grid structure
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DRAFT AGENDA


HYDROGEOLOGY, WATER SUPPLY, AND


GROUNDWATER FLOW MODELING

SAHUARITA AREA

TECHNICAL MEETING


Friday, January 16, 2009

9:00 AM – 1:00 PM


1. INTRODUCTION – WEST SIDE (Sahuarita Area)


2. WATER SUPPLY PLAN


a. Groundwater Withdrawal Permit


b. Groundwater Recharge


c. Water Delivery System Description

3. TEST WELL DRILLING AND TESTING PROGRAM


a. Well Locations


b. Well Construction


c. Lithologic Logging


d. Description of Pumping Test


e. Summary of Pumping Test Results


4. LOCAL RESIDENTIAL WELL PROGRAMS


a. Groundwater Monitoring Program

b. Well Owner Protection Program

5. HYDROGEOLOGY AND GROUNDWATER CONDITIONS

a. Groundwater Level Trends


i. Historic


ii. Rosemont Wells


b. Groundwater Quality

6. GROUNDWATER FLOW MODELING


a. ADWR Tucson AMA Regional Groundwater Model


b. MODFLOW Software


c. Updates Provided by ADWR


d. Update of Model Recharge in Study Area

i. Santa Cruz River Recharge


ii. Other recharge in area

e. Update of Groundwater Pumpage

f. Aquifer Parameters from Drilling & Testing

g. Other Model Challenges


h. Model Calibration


i. Preliminary Model Results


j. Description of Additional Modeling Tasks

i. Grid Refinement in Study Area



USFS (beverson@fs.fed.us)
Cc: 'tfurgason@swca.com'
Subject: Rosemont Groundwater Meeting

 
Salek & Bev,

 
Jim Davis and I have discussed Montgomery’s request to meet to discuss
groundwater issues for Rosemont.  It is apparent that the scope of the
work cannot be well covered in a single meeting so Jim has proposed that
we have meetings on both the 15th and 16 of January, Thursday and
Friday, and only focus on one groundwater basin per day.  I have agreed
and have arranged with SRK and MWH to attend on Thursday and Friday,
respectively.  On Thursday the 15th we will focus on the east side of the
Santa Ritas and the groundwater issues surrounding the pit, mine area,
and Davidson and Cienega creeks.  On Friday the 16th we will focus on the
west side production wells and their impact on groundwater in the Santa
Cruz Valley, including the FICO drawdown interaction and the sulfate plume
question.  SWCA has assigned the SRK responsibility for the groundwater
associated with the mine area on the east side and MWH the work for the
water supply and the west side groundwater.

 
Attached are the meeting agendas prepared by Jim Davis.

 
Both meetings will be held at Montgomery’s office located at 1550 East
Prince Road in Tucson.

 
Regards,

 
Dale

 
_______________________

 
Dale Ortman PE
Consulting Engineer

 
(520) 896-2404 - Office
(520) 449-7307 - Mobile

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

mailto:daleortmanpe@live.com
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From: Roger D Congdon
To: Salek Shafiqullah
Cc: Beverley A Everson; Dale Ortman PE; Tom Furgason
Subject: Re: FW: Rosemont Hydrology Meeting
Date: 12/19/2008 10:21 AM

I will not be available until January 6th at the earliest. So far, my January calendar is
relatively unfilled (but not for long). Remember, I would greatly prefer not to have
a meeting on the day following a Sunday or a holiday, as I would have to travel on
that day to get there on time.

Thanks all.

Roger D. Congdon, PhD
Hydrogeologist
USDA Forest Service
333 Broadway Blvd SE
Albuquerque, NM 87102
(505)842-3835
FAX: (505)842-3152
▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

12/15/2008 03:04 PM

To "Tom Furgason" <tfurgason@swca.com>

cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale
Ortman PE" <daleortmanpe@live.com>, Roger D
Congdon/R3/USDAFS@FSNOTES

Subject Re: FW: Rosemont Hydrology Meeting

Hello Tom,
Week of Dec 15.  Available all week but I am coordinating with others for at least
two days of field work for this week. 
Week of Dec 22 (Xmas)  Not available.  Annual Leave  
Week of Dec 29 (New Years) Not available.  Annual Leave  
Week of Jan 5   Not available.  Working at the Regional office (Albuquerque).
Week of Jan 12.  Available 14, 15, 16  (Tom is not available on 12,13).   
Week of Jan 19.  Available 20, 21, 22, 23 (Jan 19 is Federal holiday).
I called Roger and left him a message as to his availability.  I think he is in Tucson
the Week of Dec 15 but may be booked up with other tasks. 
Hope this helps.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>

mailto:CN=Roger D Congdon/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:tfurgason@swca.com
notes://localhost/07257842007725D8/0/A0BBFA5D1540D2CD07257842007742B2


12/15/2008 01:49 PM

cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale
Ortman PE" <daleortmanpe@live.com>

Subject FW: Rosemont Hydrology Meeting

Salek,

 
Jim Davis from Errol Montgomery would like to meet with the SWCA/Dale
Ortman/SRK/MWH hydro team to continue providing information regarding our
hydrological investigation and groundwater flow model development for both the mine
area and for the groundwater supply pumping in the Sahuarita Heights area.

 
Are you available during the first week of January, or even possibly next week?  The
only dates other than the legal holidays that I will be unavailable will be January 12-
13.

 
Tom



From: Salek Shafiqullah
To: Tom Furgason
Cc: Beverley A Everson; Dale Ortman PE; Roger D Congdon
Subject: Re: FW: Rosemont Hydrology Meeting
Date: 12/15/2008 03:04 PM

Hello Tom,
Week of Dec 15.  Available all week but I am coordinating with others for at least
two days of field work for this week. 
Week of Dec 22 (Xmas)  Not available.  Annual Leave  
Week of Dec 29 (New Years) Not available.  Annual Leave  
Week of Jan 5   Not available.  Working at the Regional office (Albuquerque).
Week of Jan 12.  Available 14, 15, 16  (Tom is not available on 12,13).   
Week of Jan 19.  Available 20, 21, 22, 23 (Jan 19 is Federal holiday).
I called Roger and left him a message as to his availability.  I think he is in Tucson
the Week of Dec 15 but may be booked up with other tasks. 
Hope this helps.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

12/15/2008 01:49 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>

cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale
Ortman PE" <daleortmanpe@live.com>

Subject FW: Rosemont Hydrology Meeting

Salek,

 
Jim Davis from Errol Montgomery would like to meet with the
SWCA/Dale Ortman/SRK/MWH hydro team to continue providing
information regarding our hydrological investigation and groundwater
flow model development for both the mine area and for the groundwater
supply pumping in the Sahuarita Heights area.

 
Are you available during the first week of January, or even possibly next
week?  The only dates other than the legal holidays that I will be
unavailable will be January 12-13.

 
Tom

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:CN=Roger D Congdon/OU=R3/O=USDAFS@FSNOTES


From: Tom Furgason
To: Roger D Congdon; Salek Shafiqullah
Cc: Beverley A Everson; Dale Ortman PE
Subject: RE: FW: Rosemont Hydrology Meeting
Date: 12/19/2008 10:54 AM

Roger,
 
We are fairly certain that the meeting will be held Thursday, January 15.  I’ll leave it to Dale to firm up
the details. 
 
Tom
 

From: Roger D Congdon [mailto:rcongdon@fs.fed.us] 
Sent: Friday, December 19, 2008 10:22 AM
To: Salek Shafiqullah
Cc: Beverley A Everson; Dale Ortman PE; Tom Furgason
Subject: Re: FW: Rosemont Hydrology Meeting
 

I will not be available until January 6th at the earliest. So far, my January calendar is
relatively unfilled (but not for long). Remember, I would greatly prefer not to have a
meeting on the day following a Sunday or a holiday, as I would have to travel on that
day to get there on time. 

Thanks all. 

Roger D. Congdon, PhD
Hydrogeologist
USDA Forest Service
333 Broadway Blvd SE
Albuquerque, NM 87102
(505)842-3835
FAX: (505)842-3152 

Salek Shafiqullah/R3/USDAFS

12/15/2008 03:04 PM

To "Tom Furgason" <tfurgason@swca.com>
cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale Ortman PE"

<daleortmanpe@live.com>, Roger D
Congdon/R3/USDAFS@FSNOTES

Subject Re: FW: Rosemont Hydrology MeetingLink
 
  

Hello Tom, 
Week of Dec 15.  Available all week but I am coordinating with others for at least two days of field
work for this week. 
Week of Dec 22 (Xmas)  Not available.  Annual Leave   
Week of Dec 29 (New Years) Not available.  Annual Leave   
Week of Jan 5   Not available.  Working at the Regional office (Albuquerque). 

mailto:tfurgason@swca.com
mailto:rcongdon@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
notes:/872572A6003F53D5/38D46BF5E8F08834852564B500129B2C/ADC52A64683D28A48725752000726F52


Week of Jan 12.  Available 14, 15, 16  (Tom is not available on 12,13).   
Week of Jan 19.  Available 20, 21, 22, 23 (Jan 19 is Federal holiday). 
I called Roger and left him a message as to his availability.  I think he is in Tucson the Week of Dec 15
but may be booked up with other tasks. 
Hope this helps.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Tom Furgason" <tfurgason@swca.com>

12/15/2008 01:49 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>
cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale Ortman PE"

<daleortmanpe@live.com>
Subject FW: Rosemont Hydrology Meeting

 
  

Salek, 
  
Jim Davis from Errol Montgomery would like to meet with the SWCA/Dale Ortman/SRK/MWH hydro
team to continue providing information regarding our hydrological investigation and groundwater flow
model development for both the mine area and for the groundwater supply pumping in the Sahuarita
Heights area. 
  
Are you available during the first week of January, or even possibly next week?  The only dates other
than the legal holidays that I will be unavailable will be January 12-13. 
  
Tom



From: Debby Kriegel
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Melinda D Roth'; 'Salek Shafiqullah'; 'Tom Furgason'
Subject: Re: FW: Rosemont Landform Project
Date: 02/10/2010 03:01 PM

Dale:   

This is good news!  When will he have a contract and the items he needs? 

Debby 

"Dale Ortman PE"
<daleortmanpe@live.com>

02/10/2010 02:25 PM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>
cc "'Melinda D Roth'" <mroth@fs.fed.us>, "'Beverley A Everson'"

<beverson@fs.fed.us>, "'Salek Shafiqullah'"
<sshafiqullah@fs.fed.us>, "'Tom Furgason'" <tfurgason@swca.com>

Subject FW: Rosemont Landform Project

Debby, 
  
Horst has agreed to a schedule that completes his work in time……………… 
  
Dale 
  
From: Horst [mailto:hjschor@jps.net] 
Sent: Wednesday, February 10, 2010 11:26 AM
To: 'Dale Ortman PE'
Subject: RE: Rosemont Landform Project 
  
Dale: 
  
To clarify my situation with regards to the deadline now prescribed please understand that before I can start any
Landform design work it is imperative to keep in mind that: 
  
  
1.      I need written authorization to proceed. 
  
  
2.      I do not need the Golder report to initiate Landform design work.  There is much preliminary topographic
analysis, volume computations and design evolution that has to be done before     Golder’s work comes into play. 
  
  
3.      No later than one week after start of my design work I will need the three (3) items listed under Section 2
“Available Information” in my last proposal (facilities location, heritage areas and the topography for three
alternative waste layouts) in the formats stated. 

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
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With the delays encountered thus far, at this point every day counts and it is imperative in order to come close to
the suggested March 3 deadline that I receive written authorization before February 15. 
  
Three (3) weeks are needed for a design undertaking of this magnitude and based on this and the above I foresee at
this point a completion of the work by March 8, 2010. 
  
Per your revised task schedule: 
  
Task 1     $  4,000 
Task 2     $27,000 
Task 3     $  5,000 
Task 4b   $  3,500 
Total       $39,500 
  
This is a design of considerable complexity that cannot be rushed through and done right.   
  
I hope the team can understand and appreciate my position as I have been anxious to move forward with this
assignment for quite some time. 
  
Horst 
  
  
  
  
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Tuesday, February 09, 2010 2:43 PM
To: 'Horst'
Cc: 'Debby Kriegel'; 'Melinda D Roth'; 'Tom Furgason'; 'Marcie Bidwell'; 'Melissa Reichard'
Subject: Rosemont Landform Project
Importance: High 
  
Horst, 
  
The CNF has committed to finalize the list of alternatives for consideration in the Rosemont DEIS by March 15th

and must determine if landforming is a viable alternative prior to that date.  Therefore, the essential elements in
your proposal of January 10, 2010 must be completed in time for the CNF to include them in their decision
making process.  Golder has confirmed that they will submit their report on Monday February 15 and you can
receive a copy no later than the following day.  In order to meet the deadline it is necessary for you to complete

the following work elements no later than March 3rd: 
  
·         Task 1, Second bullet item - “review…. Golder’s report and its implications for the Landform design.”  Note:

 Golder will be available for limited consultation. 
·         Task  2 – Landform Design 
·         Task 3 – Study three alternative locations for mine waste disposal 
·         Task 4b – Presentation of Landform design plans and findings to team members in Tucson.  Note:  In order
to expedite the work schedule the design report (Task 4a) is not included in this work.  Completion of the design

report will be held until after the presentation. 
  
Please let us know if you are able to complete the reduced scope-of-work within the necessary schedule, and any



cost modification associated with the revision. 
  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Walter Keyes
To: Beverley A Everson
Cc: Debby Kriegel; Melinda D Roth; Salek Shafiqullah
Subject: Re: Fw: Rosemont Landforming Assesssment Proposal
Date: 12/03/2009 01:48 PM

Bev,

Golder can do anything you want, given sufficient time/money.  However, once
Golder determines or selects a slope ratio (or suite of slope ratios) which they
believe meet your criteria (long term stable with the suite of "soils" anticipated, and
non-uniform slope ratios to mimic the natural landscape in the area) they could fairly
easily let you know what the change in footprint would be with the following
constraints:

*    Toe of slopes that currently rest against drainage divides ("ridges") stay in the
same place (for the Barrel alternative this means the West, South and Southeast
toes-of-slope remain as they are).

*    The top-of-pile elevation remains the same unless the slope ratio flattens
enough that the slopes touch eachother at the top of the pile.

*    They're free to move the Northeast face of the pile downstream as needed to
accommodate the volume they removed from the presumed flattened slopes.

To determine what the footprint would be to accommodate the varying underlying
topography to the Northeast would take considerable time.  They could SWAG-it
based on an assumed geometric simplification of the existing topography, particularly
if they threw in a "swell" factor to make sure the footprint doesn't end up too small
(I recommend swelling 20% in this regard).

I don't know if Golder has 3D Civil Engineering volume calculation software available
or subcontractable, but if they do AND someone can provide or find a digital terrain
model (DTM)--or digitize contour lines from a 7.5 minute topo to use in lieu of a
DTM--they can more easily and quickly (read: cheaply) give you a final footprint
which accounts for the new slopes, the constraints bulletted above, and accounts for
the existing topography to the Northeast over which the pile presumably might
grow.  I believe this is do-able and that they should be able to provide an estimate
of hours/effort to do that work--especially once they have identified the
recommended slope ratios.

I recommend that Golder develop a varying but repeated slope pattern that can be
"applied" to any area of the piles--much like the pattern printed on carpet.  The
pattern could be of large scale.  As the pile has many sides the repetition won't be
apparent to the uninitiated due to the varying shadowing of the different sides of
the pile.  The repeating  pattern makes for an engineering solution that is
constructible and enforceable, and also means that Golder would be charged with
providing the final solution for all the slope faces based on the varying slopes in that
pattern--which means the slopes will be inherently conservative regarding erosion
and stability.

If Golder says a suite of slopes/patterning which results in an average slope ratio of
3.5:1 meets your criteria then the current footprint obviously is good.
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Hope this helps.

I'm here tomorrow if you want me on a call.

Walt.
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
     This email contains information known to the State of
California to cause lack of reproductive success in the recipient.
..........................................................................
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

12/03/2009 12:07 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES

cc Melinda D Roth/R3/USDAFS@FSNOTES

Subject Fw: Rosemont Landforming Assesssment Proposal

Please see correspondence below.  I'm not an engineer, but to me, if
Golder says that desirable landforming is not possible within the
existing footprint, they should also be able to fairly easily say what
land area would accomodate the landform.  Do you engineers see
something that I am missing? 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 12/03/2009 12:04 PM -----

"Tom Furgason"
<tfurgason@swca.com> 

12/03/2009 10:46 AM

To "Beverley A Everson" <beverson@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>

cc "Dale Ortman " <daleortmanpe@live.com>, "Debby
Kriegel" <dkriegel@fs.fed.us>,
<jsturgess@augustaresource.com>, "Melinda D
Roth" <mroth@fs.fed.us>, <rlaford@fs.fed.us>

Subject RE: FW: Rosemont Landforming Assesssment
Proposal



Bev,

 
Dale and I had a long conversation about this.  The determination of the increase to
the footprint should not be part of the current scope of work because we are too early
in the process to adequately predict the amount of time it will take to figure this out.  I
would like to propose that we authourize the current SOW and then issue a Change
Order when Golder has completed enough work to give us an informed opinion
regarding the level of effort required to complete this task.

 
While created some contracting headaches for SWCA, this is the most efficient in
terms getting this process going.  Keep in mind that this will be an iterative process.

 
Tom

 

From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Wednesday, December 02, 2009 4:41 PM
To: Tom Furgason; Salek Shafiqullah
Cc: Dale Ortman ; Debby Kriegel; jsturgess@augustaresource.com; Melinda D Roth;
rlaford@fs.fed.us
Subject: Re: FW: Rosemont Landforming Assesssment Proposal

 

Tom, 

The one thing that I would like to have added is an estimate of the space needed to
accomodate a desirable landform if the model that they come up with does not fit
within the Barrel footprint.  For example, they might determine that an additional
10% of the existing footprint would be needed in order for the landform to be
stable.  This information would at least give us an idea of what it would take to
make a desirable landform possible, rather than just knowing that the existing
footprint won't work for what we want to do with landforming. 

Bev 
  
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428



Fax: 520-388-8305

"Tom Furgason"
<tfurgason@swca.com> 

12/01/2009 05:01 PM 
To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby

Kriegel" <dkriegel@fs.fed.us> 
cc <rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale Ortman "

<daleortmanpe@live.com> 
Subject FW: Rosemont Landforming Assesssment Proposal

 

  

Bev, 
  
Attached is Golder’s SOW for your consideration.  Please let me know ASAP if you
feel that George missed anything.  I have forwarded a copy with the costs to
Rosemont for their consideration. 
  
Tom 
  

 

From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
For you - 
  
Kelley Cox 
Senior Administrator 
SWCA Environmental Consultants 
343 W.  Franklin Street 



Tucson, Arizona 85701 
Phone: 520-325-9194  Fax: 520-325-2033 
www.swca.com 
Sound Science, Creative Solutions.® 
  
  
  
  
  
  

 

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
Kelley, 
  
Can you please delete the last sheet and black out the cost estimate on Page 2?
Thanks. 
  
Tom 
  

 

From: Annandale, George [mailto:George_Annandale@golder.com] 
Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 
  
Tom 
  
Please find attached the proposal for the landforming assessment. 
  
I will appreciate it if you can let me know whether the client approved so that we can
commence with the work. 
  
Sincerely, 
  

http://www.swca.com/


  
George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder
Associates Inc.               
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720)
244-3865| E: george_annandale@golder.com | www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended
recipient. Any use, distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If
you are not the intended recipient, please notify the sender and delete all  copies. Electronic media is susceptible to
unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media version of any work product
may not be relied upon.    

Please consider the environment before printing this email.     
  
  

mailto:Mark_Swallow@golder.com
http://www.golder.com/


From: Debby Kriegel
To: Beverley A Everson; tfurgason@swca.com
Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Debby Kriegel
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
Date: 12/03/2009 09:29 AM
Attachments: 09381962 Ltr RosemontMinePropVer1RevB 30NOV09.pdf

Salek and I just discussed this proposal.  There is no indication that George will
coordinate his work with Horst, and we don't want the two of them to do work that
isn't on the same trajectory.  One option is to wait a week until Horst has had a
chance to meet with us and discuss a strategy, and then proceed with proposals
from both of them simultaneously.  If waiting is problematic, then at least move
"Consult with Dale Ortman and forest service staff during the course of the
investigation" up into the objective section and add "Coordinate all work with Horst
Schor".

Additionally, the FS will want copies of the report, powerpoint, and analysis (input-
output files associated with the model).  We probably need about 5 copies of
everything (me, Salek, Bev/Mindee, project record, etc.).  Please add this to the
proposal, or confirm that SWCA will make copies for us.

Thanks.

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

12/02/2009 04:40 PM

To "Tom Furgason" <tfurgason@swca.com>, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc "Dale Ortman " <daleortmanpe@live.com>, "Debby
Kriegel" <dkriegel@fs.fed.us>,
jsturgess@augustaresource.com, "Melinda D Roth"
<mroth@fs.fed.us>, rlaford@fs.fed.us

Subject Re: FW: Rosemont Landforming Assesssment Proposal

Tom, 

The one thing that I would like to have added is an estimate of the
space needed to accomodate a desirable landform if the model that
they come up with does not fit within the Barrel footprint.  For
example, they might determine that an additional 10% of the existing
footprint would be needed in order for the landform to be stable.  This
information would at least give us an idea of what it would take to
make a desirable landform possible, rather than just knowing that the
existing footprint won't work for what we want to do with landforming. 

Bev 
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Golder Associates Inc. 
44 Union Blvd., Suite 300 


Lakewood, CO 80228 USA 
Tel:  (303) 980-0540  Fax:  (303) 985-2080  www.golder.com 


Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 


November 30, 2009 Project No. 093-81962 


Tom Ferguson  
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona  85701 


RE: PROPOSAL – LANDFORMING FEASIBILITY ASSESSMENT  


Dear Tom: 


In response to your request on November 24, 2009 we herewith submit a proposal to assess the 
feasibility to implement landforming activities at the planned Rosemont Mine.  The intent with landforming 
is to shape the closure surfaces of the waste rock and tailings storage facilities to resemble natural 
landforms.   


The project intent is to determine whether it might be feasible to implement such designs, and not to 
perform the actual design.  The information will be used in the Environmental Impact Statement to set 
reasonable closure goals.  


The principal criteria that will be used to identify feasibility is whether slopes will retain geotechnical 
stability and whether a landform design will be able to reasonably resist the erosive capacity of flowing 
water introduced by precipitation.  The term stability, as used in this context, implies that minor damage is 
acceptable while significant failure is not. 


1.0 OBJECTIVE 
The project objective is to assess the feasibility of implementing landforming activities at closure of the 
waste rock and tailings storage facilities at the planned Rosemont Mine.  Implementation of the concept 
will be deemed feasible if it is found to have the potential, within project limitations like available space, to 
remain stable.  


The assessment will be performed for the east side of the Barrel Canyon Alternative only.  


2.0 SCOPE OF WORK 


2.1 Data Collection and Evaluation 
The required data, to be provided by the client, include the following:  


 Waste rock material gradation  


 Placed tailings properties, including moisture content and gradation  


 Waste material weathering properties 


 Volume of waste and tailings to be placed  


 AutoCAD drawings of the Barrel Canyon alternative and surrounding topography  


 Hydrologic information, including precipitation, and wind direction and velocity.  


 Identification of dominant indigenous vegetation, including trees, shrubs and grasses  


Once received, we will review and collate the data.   







Tom Ferguson  November 30, 2009 
SWCA Environmental Consultants 2 093-81962 
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Deliverable:  No report will be provided at the end of this task.  The task is deemed complete once the 
available data have been received.  


2.2 Feasibility Assessment 
Golder will identify a potentially suitable landform shape that is likely to be stable when subject to 
precipitation and the erosive forces of flowing water.  We will use known technology to assess material 
erodibility and erosion extent and determine whether reasonable engineering effort could be used to 
stabilize the landforms.  Reasonable attempts will be made to use natural stabilization methods, such as 
vegetation and appropriate landforms, to ensure resistance against failure by erosion and geotechnical 
instability.  During this task the east side of the Barrel Canyon Alternative only will be assessed.  


Deliverable:  Formulation of an opinion, supported by analysis results, indicating whether it would be 
feasible to apply landforming techniques to the waste rock and tailings storage facilities for closure 
purposes.  


2.3 Report 
Reporting deliverables include the following:  


 Prepare a report containing the analysis approach, results and opinion as to the feasibility 
to implement landforming activities to the waste rock and tailings storage facilities at 
closure 


 Prepare a PowerPoint presentation containing the findings and recommendations of the 
study  


 Participate in an interim meeting to report and discuss progress.  This meeting will 
consist of a conference call / LiveMeeting  


 Consult with Dale Orton and forest service staff during the course of the investigation  


3.0 SCHEDULE 
The project is scheduled to be completed by January 15, 2009.  It is noted that this represents a very tight 
schedule and that early receipt of requested data is of critical importance.  


Golder is pleased to submit this proposal and we are looking forward to serving you.  


 
GOLDER ASSOCIATES INC.  


       


 


George W. Annandale Sergio Rivera  
Senior Program Leader Civil Engineering Group Leader 
 
Attachments or Enclosures:  


GWA/SR/cjm 











  
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason"
<tfurgason@swca.com> 

12/01/2009 05:01 PM 
To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby

Kriegel" <dkriegel@fs.fed.us> 
cc <rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale Ortman "

<daleortmanpe@live.com> 
Subject FW: Rosemont Landforming Assesssment Proposal

Bev, 
  
Attached is Golder’s SOW for your consideration.  Please let me know ASAP if you
feel that George missed anything.  I have forwarded a copy with the costs to
Rosemont for their consideration. 
  
Tom 
  

From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
For you - 
  
Kelley Cox 
Senior Administrator 
SWCA Environmental Consultants 
343 W.  Franklin Street 



Tucson, Arizona 85701 
Phone: 520-325-9194  Fax: 520-325-2033 
www.swca.com 
Sound Science, Creative Solutions.® 
  
  
  
  
  
  

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
Kelley, 
  
Can you please delete the last sheet and black out the cost estimate on Page 2?
Thanks. 
  
Tom 
  

From: Annandale, George [mailto:George_Annandale@golder.com] 
Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 
  
Tom 
  
Please find attached the proposal for the landforming assessment. 
  
I will appreciate it if you can let me know whether the client approved so that we can
commence with the work. 
  
Sincerely, 
  
  

http://www.swca.com/


George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder
Associates Inc.               
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720)
244-3865| E: george_annandale@golder.com | www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended
recipient. Any use, distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If
you are not the intended recipient, please notify the sender and delete all  copies. Electronic media is susceptible to
unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media version of any work product
may not be relied upon.    

Please consider the environment before printing this email.     
  

  

mailto:Mark_Swallow@golder.com
http://www.golder.com/
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Golder Associates Inc. 
44 Union Blvd., Suite 300 


Lakewood, CO 80228 USA 
Tel:  (303) 980-0540  Fax:  (303) 985-2080  www.golder.com 


Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 


November 30, 2009 Project No. 093-81962 


Tom Ferguson  
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona  85701 


RE: PROPOSAL – LANDFORMING FEASIBILITY ASSESSMENT  


Dear Tom: 


In response to your request on November 24, 2009 we herewith submit a proposal to assess the 
feasibility to implement landforming activities at the planned Rosemont Mine.  The intent with landforming 
is to shape the closure surfaces of the waste rock and tailings storage facilities to resemble natural 
landforms.   


The project intent is to determine whether it might be feasible to implement such designs, and not to 
perform the actual design.  The information will be used in the Environmental Impact Statement to set 
reasonable closure goals.  


The principal criteria that will be used to identify feasibility is whether slopes will retain geotechnical 
stability and whether a landform design will be able to reasonably resist the erosive capacity of flowing 
water introduced by precipitation.  The term stability, as used in this context, implies that minor damage is 
acceptable while significant failure is not. 


1.0 OBJECTIVE 
The project objective is to assess the feasibility of implementing landforming activities at closure of the 
waste rock and tailings storage facilities at the planned Rosemont Mine.  Implementation of the concept 
will be deemed feasible if it is found to have the potential, within project limitations like available space, to 
remain stable.  


The assessment will be performed for the east side of the Barrel Canyon Alternative only.  


2.0 SCOPE OF WORK 


2.1 Data Collection and Evaluation 
The required data, to be provided by the client, include the following:  


 Waste rock material gradation  


 Placed tailings properties, including moisture content and gradation  


 Waste material weathering properties 


 Volume of waste and tailings to be placed  


 AutoCAD drawings of the Barrel Canyon alternative and surrounding topography  


 Hydrologic information, including precipitation, and wind direction and velocity.  


 Identification of dominant indigenous vegetation, including trees, shrubs and grasses  


Once received, we will review and collate the data.   







Tom Ferguson  November 30, 2009 
SWCA Environmental Consultants 2 093-81962 
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Deliverable:  No report will be provided at the end of this task.  The task is deemed complete once the 
available data have been received.  


2.2 Feasibility Assessment 
Golder will identify a potentially suitable landform shape that is likely to be stable when subject to 
precipitation and the erosive forces of flowing water.  We will use known technology to assess material 
erodibility and erosion extent and determine whether reasonable engineering effort could be used to 
stabilize the landforms.  Reasonable attempts will be made to use natural stabilization methods, such as 
vegetation and appropriate landforms, to ensure resistance against failure by erosion and geotechnical 
instability.  During this task the east side of the Barrel Canyon Alternative only will be assessed.  


Deliverable:  Formulation of an opinion, supported by analysis results, indicating whether it would be 
feasible to apply landforming techniques to the waste rock and tailings storage facilities for closure 
purposes.  


2.3 Report 
Reporting deliverables include the following:  


 Prepare a report containing the analysis approach, results and opinion as to the feasibility 
to implement landforming activities to the waste rock and tailings storage facilities at 
closure 


 Prepare a PowerPoint presentation containing the findings and recommendations of the 
study  


 Participate in an interim meeting to report and discuss progress.  This meeting will 
consist of a conference call / LiveMeeting  


 Consult with Dale Orton and forest service staff during the course of the investigation  


3.0 SCHEDULE 
The project is scheduled to be completed by January 15, 2009.  It is noted that this represents a very tight 
schedule and that early receipt of requested data is of critical importance.  


Golder is pleased to submit this proposal and we are looking forward to serving you.  


 
GOLDER ASSOCIATES INC.  


       


 


George W. Annandale Sergio Rivera  
Senior Program Leader Civil Engineering Group Leader 
 
Attachments or Enclosures:  


GWA/SR/cjm 











From: Tom Furgason
To: Beverley A Everson; Salek Shafiqullah
Cc: Dale Ortman; Debby Kriegel; jsturgess@augustaresource.com; Melinda D Roth; rlaford@fs.fed.us
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
Date: 12/03/2009 10:46 AM

Bev,
 
Dale and I had a long conversation about this.  The determination of the increase to the footprint
should not be part of the current scope of work because we are too early in the process to adequately
predict the amount of time it will take to figure this out.  I would like to propose that we authourize the
current SOW and then issue a Change Order when Golder has completed enough work to give us an
informed opinion regarding the level of effort required to complete this task.
 
While created some contracting headaches for SWCA, this is the most efficient in terms getting this
process going.  Keep in mind that this will be an iterative process.
 
Tom
 

From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Wednesday, December 02, 2009 4:41 PM
To: Tom Furgason; Salek Shafiqullah
Cc: Dale Ortman ; Debby Kriegel; jsturgess@augustaresource.com; Melinda D Roth; rlaford@fs.fed.us
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
 

Tom, 

The one thing that I would like to have added is an estimate of the space needed to accomodate a
desirable landform if the model that they come up with does not fit within the Barrel footprint.  For
example, they might determine that an additional 10% of the existing footprint would be needed in
order for the landform to be stable.  This information would at least give us an idea of what it would
take to make a desirable landform possible, rather than just knowing that the existing footprint won't
work for what we want to do with landforming. 

Bev 
  
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason" <tfurgason@swca.com>

12/01/2009 05:01 PM

To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby
Kriegel" <dkriegel@fs.fed.us>

cc <rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale
Ortman " <daleortmanpe@live.com>

Subject FW: Rosemont Landforming Assesssment Proposal

 
  

mailto:tfurgason@swca.com
mailto:beverson@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:daleortmanpe@live.com
mailto:dkriegel@fs.fed.us
mailto:jsturgess@augustaresource.com
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us


Bev, 
  
Attached is Golder’s SOW for your consideration.  Please let me know ASAP if you feel that George
missed anything.  I have forwarded a copy with the costs to Rosemont for their consideration. 
  
Tom 
 

 

From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
For you - 
  
Kelley Cox 
Senior Administrator 
SWCA Environmental Consultants 
343 W.  Franklin Street 
Tucson, Arizona 85701 
Phone: 520-325-9194  Fax: 520-325-2033 
www.swca.com 
Sound Science, Creative Solutions.® 
  
  
  
  
  
 

 

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
Kelley, 
  
Can you please delete the last sheet and black out the cost estimate on Page 2? Thanks. 
  
Tom 
 

 

http://www.swca.com/


From: Annandale, George [mailto:George_Annandale@golder.com] 
Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 
  
Tom 

  
Please find attached the proposal for the landforming assessment. 

  
I will appreciate it if you can let me know whether the client approved so that we can commence with the work. 

  
Sincerely, 

  
  
George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder Associates Inc.        
      
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720) 244-3865| E:
george_annandale@golder.com | www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use,
distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended
recipient, please notify the sender and delete all  copies. Electronic media is susceptible to unauthorized modification, deterioration,
and incompatibility. Accordingly, the electronic media version of any work product may not be relied upon.     

Please consider the environment before printing this email.     

  
 

mailto:Mark_Swallow@golder.com
http://www.golder.com/


From: Salek Shafiqullah
To: Tom Furgason
Cc: Dale Ortman; Beverley A Everson; Debby Kriegel; Melinda D Roth; rlaford@fs.fed.us
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
Date: 12/03/2009 09:41 AM

Hello Tom,
I am interested in being cc'ed on emails concerning water, soil, reclamation etc.  It
appears I am left off some correspondence (for example the Rosemont landforming
assessment proposal, report review tech memos to Rosemont, etc) and I have to
learn about it through the grape vine

 Thanks for helping on this. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:daleortmanpe@live.com
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:dkriegel@fs.fed.us
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us


From: Tom Furgason
To: Debby Kriegel; Beverley A Everson
Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Walter Keyes
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
Date: 12/03/2009 02:09 PM

Debby,
 
I would like to task Dale with the coordination of the efforts between Horst and George. Feel free to
talk to Dale directly and inform him of your concerns and expectations.
 
Tom
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Thursday, December 03, 2009 9:29 AM
To: Beverley A Everson; Tom Furgason
Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Debby Kriegel
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
 

Salek and I just discussed this proposal.  There is no indication that George will coordinate his work
with Horst, and we don't want the two of them to do work that isn't on the same trajectory.  One option
is to wait a week until Horst has had a chance to meet with us and discuss a strategy, and then
proceed with proposals from both of them simultaneously.  If waiting is problematic, then at least move
"Consult with Dale Ortman and forest service staff during the course of the investigation" up into the
objective section and add "Coordinate all work with Horst Schor".

Additionally, the FS will want copies of the report, powerpoint, and analysis (input-output files
associated with the model).  We probably need about 5 copies of everything (me, Salek, Bev/Mindee,
project record, etc.).  Please add this to the proposal, or confirm that SWCA will make copies for us. 

Thanks. 

Beverley A Everson/R3/USDAFS

12/02/2009 04:40 PM

To "Tom Furgason" <tfurgason@swca.com>, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc "Dale Ortman " <daleortmanpe@live.com>, "Debby Kriegel"
<dkriegel@fs.fed.us>, jsturgess@augustaresource.com, "Melinda D
Roth" <mroth@fs.fed.us>, rlaford@fs.fed.us

Subject Re: FW: Rosemont Landforming Assesssment ProposalLink
 
  

Tom, 

The one thing that I would like to have added is an estimate of the space needed to accomodate a
desirable landform if the model that they come up with does not fit within the Barrel footprint.  For
example, they might determine that an additional 10% of the existing footprint would be needed in
order for the landform to be stable.  This information would at least give us an idea of what it would

mailto:tfurgason@swca.com
mailto:dkriegel@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:daleortmanpe@live.com
mailto:sshafiqullah@fs.fed.us
mailto:wkeyes@fs.fed.us
notes://entr3b/8725685400513A7E/38D46BF5E8F08834852564B500129B2C/3D4CF4F1F896B1AF8525768000002A8B


take to make a desirable landform possible, rather than just knowing that the existing footprint won't
work for what we want to do with landforming. 

Bev 
 
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason"
<tfurgason@swca.com>

12/01/2009 05:01 PM

 
To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby Kriegel"

<dkriegel@fs.fed.us>
cc <rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale Ortman "

<daleortmanpe@live.com>
Subject FW: Rosemont Landforming Assesssment Proposal

 

  

Bev, 
 
Attached is Golder’s SOW for your consideration.  Please let me know ASAP if you feel that George
missed anything.  I have forwarded a copy with the costs to Rosemont for their consideration. 
 
Tom 
 

 

From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 
 
For you - 
 
Kelley Cox 
Senior Administrator 
SWCA Environmental Consultants 
343 W.  Franklin Street 
Tucson, Arizona 85701 
Phone: 520-325-9194  Fax: 520-325-2033 

 



www.swca.com
Sound Science, Creative Solutions.® 
 
 
 
 
 
 

 

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 
 
Kelley, 
 
Can you please delete the last sheet and black out the cost estimate on Page 2? Thanks. 
 
Tom 
 

 

From: Annandale, George [mailto:George_Annandale@golder.com] 
Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 
 
Tom 

 
Please find attached the proposal for the landforming assessment. 

 
I will appreciate it if you can let me know whether the client approved so that we can commence with the work. 

 
Sincerely, 

 
 
George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder Associates Inc.        
      
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720) 244-3865| E:
george_annandale@golder.com | www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use,
distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended
recipient, please notify the sender and delete all  copies. Electronic media is susceptible to unauthorized modification, deterioration,
and incompatibility. Accordingly, the electronic media version of any work product may not be relied upon.     

http://www.swca.com/
mailto:Mark_Swallow@golder.com
http://www.golder.com/


Please consider the environment before printing this email.     

 
 



From: Dale Ortman
To: George Annandale; Tom Furgason - SWCA; dkriegel@fs.fed.us; Bev Everson - USFS
Cc: Melinda D Roth - CNF; Salek Shafiqullah - USFS; Walt Keyes - CNF
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
Date: 12/04/2009 01:18 PM

George,

Do not wait; we have a time critical project and an approved SOW, so we start now.
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: Annandale  George <George_Annandale@golder.com>
Date: Fri, 4 Dec 2009 19:00:46 
To: <daleortmanpe@live.com>; <tfurgason@swca.com>; <dkriegel@fs.fed.us>; <beverson@fs.fed.us>
Cc: <mroth@fs.fed.us>; <sshafiqullah@fs.fed.us>; <wkeyes@fs.fed.us>
Subject: RE: FW: Rosemont Landforming Assesssment Proposal

I do not think we can wait on this.  I suggest that wel start and keep everyone informed as we 
go. 
  
 
George Annandale 
  
 
 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
 Sent: Friday, December 04, 2009 10:01 AM
 To: 'Tom Furgason'; 'Debby Kriegel'; 'Beverley A Everson'
 Cc: 'Melinda D Roth'; 'Salek Shafiqullah'; 'Walter Keyes'; Annandale, George
 Subject: RE: FW: Rosemont Landforming Assesssment Proposal 
  
Debby, 
  
I'm in on this and will provide the coordination between Horst and George as we see their roles 
develop.  FYI, I'm currently in Reno but will be back in Arizona Saturday evening and available 
starting on Tuesday (Monday is taken by the Arizona state SME conference. a mining convention). 
  
Cheers, 
  
Dale 
  
 
 
From: Tom Furgason [mailto:tfurgason@swca.com] 
 Sent: Thursday, December 03, 2009 2:09 PM
 To: Debby Kriegel; Beverley A Everson
 Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Walter Keyes
 Subject: RE: FW: Rosemont Landforming Assesssment Proposal 
  
Debby, 
  
I would like to task Dale with the coordination of the efforts between Horst and George. Feel free 
to talk to Dale directly and inform him of your concerns and expectations. 
  
Tom 
  
 
 
----------------
 
From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
 Sent: Thursday, December 03, 2009 9:29 AM
 To: Beverley A Everson; Tom Furgason
 Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Debby Kriegel
 Subject: Re: FW: Rosemont Landforming Assesssment Proposal 
  

 Salek and I just discussed this proposal.  There is no indication that George will coordinate his 
work with Horst, and we don't want the two of them to do work that isn't on the same trajectory. 
 One option is to wait a week until Horst has had a chance to meet with us and discuss a 
strategy, and then proceed with proposals from both of them simultaneously.  If waiting is 
problematic, then at least move "Consult with Dale Ortman and forest service staff during the 
course of the investigation" up into the objective section and add "Coordinate all work with Horst 
Schor".
 
 Additionally, the FS will want copies of the report, powerpoint, and analysis (input-output files 
associated with the model).  We probably need about 5 copies of everything (me, Salek, Bev/Mindee, 
project record, etc.).  Please add this to the proposal, or confirm that SWCA will make copies for 
us. 
 
 Thanks. 
 
 
 
Beverley A Everson/R3/USDAFS 
12/02/2009 04:40 PM 
 
To 
"Tom Furgason" <tfurgason@swca.com>, Salek Shafiqullah/R3/USDAFS@FSNOTES 

mailto:daleortmanpe@live.com
mailto:george_annandale@golder.com
mailto:tfurgason@swca.com
mailto:dkriegel@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:wkeyes@fs.fed.us


 
cc 
"Dale Ortman " <daleortmanpe@live.com>, "Debby Kriegel" <dkriegel@fs.fed.us>, 
jsturgess@augustaresource.com, "Melinda D Roth" <mroth@fs.fed.us>, rlaford@fs.fed.us 
 
Subject 
Re: FW: Rosemont Landforming Assesssment ProposalLink 
<Notes://ENTR3B/8725685400513A7E/38D46BF5E8F08834852564B500129B2C/3D4CF4F1F896B1AF8525768000002A8B> 
  
 
  
  
 

 
 
 
 Tom, 
 
 The one thing that I would like to have added is an estimate of the space needed to accomodate a 
desirable landform if the model that they come up with does not fit within the Barrel footprint. 
 For example, they might determine that an additional 10% of the existing footprint would be 
needed in order for the landform to be stable.  This information would at least give us an idea of 
what it would take to make a desirable landform possible, rather than just knowing that the 
existing footprint won't work for what we want to do with landforming. 
 
 Bev 
  
 Beverley A. Everson
 Forest Geologist
 Coronado National Forest
 300 W. Congress Street, 6th Floor
 Tucson, AZ.  85701
 
 Voice: 520-388-8428
 Fax: 520-388-8305 
 
"Tom Furgason" <tfurgason@swca.com> 
12/01/2009 05:01 PM 
  
 
To 
<beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby Kriegel" <dkriegel@fs.fed.us> 
 
cc 
<rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale Ortman " <daleortmanpe@live.com> 
 
Subject 
FW: Rosemont Landforming Assesssment Proposal 
  
 
  
  
 

 
 
 
 Bev, 
  
 Attached is Golder's SOW for your consideration.  Please let me know ASAP if you feel that George 
missed anything.  I have forwarded a copy with the costs to Rosemont for their consideration. 
  
 Tom 
   
  
 
----------------
 

 
 From: Kelley Cox 
 Sent: Tuesday, December 01, 2009 4:51 PM
 To: Tom Furgason
 Subject: FW: Rosemont Landforming Assesssment Proposal 
  
 For you - 
  
 Kelley Cox 
 Senior Administrator 
 SWCA Environmental Consultants 
 343 W.  Franklin Street 
 Tucson, Arizona 85701 
 Phone: 520-325-9194  Fax: 520-325-2033 
 www.swca.com <http://www.swca.com/>  
 Sound Science, Creative Solutions.® 
  
  
  
  
  
   
  
 
----------------
 

 
 From: Tom Furgason 
 Sent: Tuesday, December 01, 2009 4:28 PM
 To: Kelley Cox



 Subject: FW: Rosemont Landforming Assesssment Proposal 
  
 Kelley, 
  
 Can you please delete the last sheet and black out the cost estimate on Page 2? Thanks. 
  
 Tom 
   
  
 
----------------
 

 
 From: Annandale, George [mailto:George_Annandale@golder.com] 
 Sent: Monday, November 30, 2009 4:26 PM
 To: Tom Furgason
 Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
 Subject: Rosemont Landforming Assesssment Proposal 
  
 Tom 
  
 Please find attached the proposal for the landforming assessment. 
  
 I will appreciate it if you can let me know whether the client approved so that we can commence 
with the work. 
  
 Sincerely, 
  
  
 George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder Associates Inc.             
  
 44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
 T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720) 244-3865| E: 
george_annandale@golder.com <mailto:Mark_Swallow@golder.com>  | www.golder.com 
<http://www.golder.com/>               
 
 This email transmission is confidential and may contain proprietary information for the exclusive 
use of the intended recipient. Any use, distribution or copying of this transmission, other than 
by the intended recipient, is strictly prohibited. If you are not the intended recipient, please 
notify the sender and delete all copies. Electronic media is susceptible to unauthorized 
modification, deterioration, and incompatibility. Accordingly, the electronic media version of any 
work product may not be relied upon.    
 
 Please consider the environment before printing this email.     
  
  



From: Dale Ortman PE
To: 'Tom Furgason'; 'Debby Kriegel'; 'Beverley A Everson'
Cc: 'Melinda D Roth'; 'Salek Shafiqullah'; 'Walter Keyes'; 'Annandale, George'
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
Date: 12/04/2009 10:01 AM

Debby,
 
I’m in on this and will provide the coordination between Horst and George as we see their roles
develop.  FYI, I’m currently in Reno but will be back in Arizona Saturday evening and available
starting on Tuesday (Monday is taken by the Arizona state SME conference… a mining convention).
 
Cheers,
 
Dale
 

From: Tom Furgason [mailto:tfurgason@swca.com] 
Sent: Thursday, December 03, 2009 2:09 PM
To: Debby Kriegel; Beverley A Everson
Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Walter Keyes
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
 
Debby,
 
I would like to task Dale with the coordination of the efforts between Horst and George. Feel free to
talk to Dale directly and inform him of your concerns and expectations.
 
Tom
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Thursday, December 03, 2009 9:29 AM
To: Beverley A Everson; Tom Furgason
Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Debby Kriegel
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
 

Salek and I just discussed this proposal.  There is no indication that George will coordinate his work
with Horst, and we don't want the two of them to do work that isn't on the same trajectory.  One option
is to wait a week until Horst has had a chance to meet with us and discuss a strategy, and then
proceed with proposals from both of them simultaneously.  If waiting is problematic, then at least move
"Consult with Dale Ortman and forest service staff during the course of the investigation" up into the
objective section and add "Coordinate all work with Horst Schor".

Additionally, the FS will want copies of the report, powerpoint, and analysis (input-output files
associated with the model).  We probably need about 5 copies of everything (me, Salek, Bev/Mindee,
project record, etc.).  Please add this to the proposal, or confirm that SWCA will make copies for us. 

Thanks. 

Beverley A Everson/R3/USDAFS To "Tom Furgason" <tfurgason@swca.com>, Salek
Shafiqullah/R3/USDAFS@FSNOTES

mailto:daleortmanpe@live.com
mailto:tfurgason@swca.com
mailto:dkriegel@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:wkeyes@fs.fed.us
mailto:George_Annandale@golder.com


12/02/2009 04:40 PM cc "Dale Ortman " <daleortmanpe@live.com>, "Debby Kriegel"
<dkriegel@fs.fed.us>, jsturgess@augustaresource.com, "Melinda D
Roth" <mroth@fs.fed.us>, rlaford@fs.fed.us

Subject Re: FW: Rosemont Landforming Assesssment ProposalLink
 
  

Tom, 

The one thing that I would like to have added is an estimate of the space needed to accomodate a
desirable landform if the model that they come up with does not fit within the Barrel footprint.  For
example, they might determine that an additional 10% of the existing footprint would be needed in
order for the landform to be stable.  This information would at least give us an idea of what it would
take to make a desirable landform possible, rather than just knowing that the existing footprint won't
work for what we want to do with landforming. 

Bev 
 
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason"
<tfurgason@swca.com>

12/01/2009 05:01 PM

 
To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby Kriegel"

<dkriegel@fs.fed.us>
cc <rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale Ortman "

<daleortmanpe@live.com>
Subject FW: Rosemont Landforming Assesssment Proposal

 

  

Bev, 
 
Attached is Golder’s SOW for your consideration.  Please let me know ASAP if you feel that George
missed anything.  I have forwarded a copy with the costs to Rosemont for their consideration. 
 
Tom 
 

 

notes://entr3b/8725685400513A7E/38D46BF5E8F08834852564B500129B2C/3D4CF4F1F896B1AF8525768000002A8B


From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 
 
For you - 
 
Kelley Cox 
Senior Administrator 
SWCA Environmental Consultants 
343 W.  Franklin Street 
Tucson, Arizona 85701 
Phone: 520-325-9194  Fax: 520-325-2033 
www.swca.com 
Sound Science, Creative Solutions.® 
 
 
 
 
 
 

 

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 
 
Kelley, 
 
Can you please delete the last sheet and black out the cost estimate on Page 2? Thanks. 
 
Tom 
 

 

From: Annandale, George [mailto:George_Annandale@golder.com] 
Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 
 
Tom 

 
Please find attached the proposal for the landforming assessment. 

 
I will appreciate it if you can let me know whether the client approved so that we can commence with the work. 

http://www.swca.com/


 
Sincerely, 

 
 
George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder Associates Inc.        
      
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720) 244-3865| E:
george_annandale@golder.com | www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use,
distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended
recipient, please notify the sender and delete all  copies. Electronic media is susceptible to unauthorized modification, deterioration,
and incompatibility. Accordingly, the electronic media version of any work product may not be relied upon.     

Please consider the environment before printing this email.     

 
 

mailto:Mark_Swallow@golder.com
http://www.golder.com/


From: Annandale, George
To: Dale Ortman PE; Tom Furgason; Debby Kriegel; Beverley A Everson
Cc: Melinda D Roth; Salek Shafiqullah; Walter Keyes
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
Date: 12/04/2009 12:00 PM

I do not think we can wait on this.  I suggest that wel start and keep everyone informed as we go.
 
George Annandale
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Friday, December 04, 2009 10:01 AM
To: 'Tom Furgason'; 'Debby Kriegel'; 'Beverley A Everson'
Cc: 'Melinda D Roth'; 'Salek Shafiqullah'; 'Walter Keyes'; Annandale, George
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
 
Debby,
 
I’m in on this and will provide the coordination between Horst and George as we see their roles
develop.  FYI, I’m currently in Reno but will be back in Arizona Saturday evening and available
starting on Tuesday (Monday is taken by the Arizona state SME conference… a mining convention).
 
Cheers,
 
Dale
 

From: Tom Furgason [mailto:tfurgason@swca.com] 
Sent: Thursday, December 03, 2009 2:09 PM
To: Debby Kriegel; Beverley A Everson
Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Walter Keyes
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
 
Debby,
 
I would like to task Dale with the coordination of the efforts between Horst and George. Feel free to
talk to Dale directly and inform him of your concerns and expectations.
 
Tom
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Thursday, December 03, 2009 9:29 AM
To: Beverley A Everson; Tom Furgason
Cc: Melinda D Roth; daleortmanpe@live.com; Salek Shafiqullah; Debby Kriegel
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
 

Salek and I just discussed this proposal.  There is no indication that George will coordinate his work
with Horst, and we don't want the two of them to do work that isn't on the same trajectory.  One option
is to wait a week until Horst has had a chance to meet with us and discuss a strategy, and then
proceed with proposals from both of them simultaneously.  If waiting is problematic, then at least move
"Consult with Dale Ortman and forest service staff during the course of the investigation" up into the
objective section and add "Coordinate all work with Horst Schor".

mailto:George_Annandale@golder.com
mailto:daleortmanpe@live.com
mailto:tfurgason@swca.com
mailto:dkriegel@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:wkeyes@fs.fed.us


Additionally, the FS will want copies of the report, powerpoint, and analysis (input-output files
associated with the model).  We probably need about 5 copies of everything (me, Salek, Bev/Mindee,
project record, etc.).  Please add this to the proposal, or confirm that SWCA will make copies for us. 

Thanks. 

Beverley A Everson/R3/USDAFS

12/02/2009 04:40 PM

To "Tom Furgason" <tfurgason@swca.com>, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc "Dale Ortman " <daleortmanpe@live.com>, "Debby Kriegel"
<dkriegel@fs.fed.us>, jsturgess@augustaresource.com, "Melinda D
Roth" <mroth@fs.fed.us>, rlaford@fs.fed.us

Subject Re: FW: Rosemont Landforming Assesssment ProposalLink
 
  

Tom, 

The one thing that I would like to have added is an estimate of the space needed to accomodate a
desirable landform if the model that they come up with does not fit within the Barrel footprint.  For
example, they might determine that an additional 10% of the existing footprint would be needed in
order for the landform to be stable.  This information would at least give us an idea of what it would
take to make a desirable landform possible, rather than just knowing that the existing footprint won't
work for what we want to do with landforming. 

Bev 
 
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason"
<tfurgason@swca.com>

12/01/2009 05:01 PM

 
To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby Kriegel"

<dkriegel@fs.fed.us>
cc <rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale Ortman "

<daleortmanpe@live.com>
Subject FW: Rosemont Landforming Assesssment Proposal

 

  

Bev, 

notes://entr3b/8725685400513A7E/38D46BF5E8F08834852564B500129B2C/3D4CF4F1F896B1AF8525768000002A8B


 
Attached is Golder’s SOW for your consideration.  Please let me know ASAP if you feel that George
missed anything.  I have forwarded a copy with the costs to Rosemont for their consideration. 
 
Tom 
 

 

From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 
 
For you - 
 
Kelley Cox 
Senior Administrator 
SWCA Environmental Consultants 
343 W.  Franklin Street 
Tucson, Arizona 85701 
Phone: 520-325-9194  Fax: 520-325-2033 
www.swca.com 
Sound Science, Creative Solutions.® 
 
 
 
 
 
 

 

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 
 
Kelley, 
 
Can you please delete the last sheet and black out the cost estimate on Page 2? Thanks. 
 
Tom 
 

 

From: Annandale, George [mailto:George_Annandale@golder.com] 

http://www.swca.com/


Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 
 
Tom 

 
Please find attached the proposal for the landforming assessment. 

 
I will appreciate it if you can let me know whether the client approved so that we can commence with the work. 

 
Sincerely, 

 
 
George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder Associates Inc.        
      
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720) 244-3865| E:
george_annandale@golder.com | www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use,
distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended
recipient, please notify the sender and delete all  copies. Electronic media is susceptible to unauthorized modification, deterioration,
and incompatibility. Accordingly, the electronic media version of any work product may not be relied upon.     

Please consider the environment before printing this email.     

 
 

mailto:Mark_Swallow@golder.com
http://www.golder.com/


From: Debby Kriegel
To: Beverley A Everson
Cc: Melinda D Roth; Salek Shafiqullah; Walter Keyes
Subject: Re: Fw: Rosemont Landforming Assesssment Proposal
Date: 12/03/2009 12:25 PM

I don't quite understand why this would be a big task.  George is going to explore
landforming on one slope.  If he determines that the footprint will change, won't
there be some sort of map or graphic that goes with his report?  If so, it should be
really easy to calculate the additional acreage.  Calculating the % might be a little
trickier, since he's not looking at the entire perimeter of the pile.

Or am I missing something?

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

12/03/2009 12:07 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES

cc Melinda D Roth/R3/USDAFS@FSNOTES

Subject Fw: Rosemont Landforming Assesssment Proposal

Please see correspondence below.  I'm not an engineer, but to me, if
Golder says that desirable landforming is not possible within the
existing footprint, they should also be able to fairly easily say what
land area would accomodate the landform.  Do you engineers see
something that I am missing? 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 12/03/2009 12:04 PM -----

"Tom Furgason"
<tfurgason@swca.com> 

12/03/2009 10:46 AM

To "Beverley A Everson" <beverson@fs.fed.us>, "Salek
Shafiqullah" <sshafiqullah@fs.fed.us>

cc "Dale Ortman " <daleortmanpe@live.com>, "Debby
Kriegel" <dkriegel@fs.fed.us>,
<jsturgess@augustaresource.com>, "Melinda D
Roth" <mroth@fs.fed.us>, <rlaford@fs.fed.us>

Subject RE: FW: Rosemont Landforming Assesssment
Proposal

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Walter Keyes/OU=R3/O=USDAFS@FSNOTES


Bev,

 
Dale and I had a long conversation about this.  The determination of the increase to
the footprint should not be part of the current scope of work because we are too early
in the process to adequately predict the amount of time it will take to figure this out.  I
would like to propose that we authourize the current SOW and then issue a Change
Order when Golder has completed enough work to give us an informed opinion
regarding the level of effort required to complete this task.

 
While created some contracting headaches for SWCA, this is the most efficient in
terms getting this process going.  Keep in mind that this will be an iterative process.

 
Tom

 

From: Beverley A Everson [mailto:beverson@fs.fed.us] 
Sent: Wednesday, December 02, 2009 4:41 PM
To: Tom Furgason; Salek Shafiqullah
Cc: Dale Ortman ; Debby Kriegel; jsturgess@augustaresource.com; Melinda D Roth;
rlaford@fs.fed.us
Subject: Re: FW: Rosemont Landforming Assesssment Proposal

 

Tom, 

The one thing that I would like to have added is an estimate of the space needed to
accomodate a desirable landform if the model that they come up with does not fit
within the Barrel footprint.  For example, they might determine that an additional
10% of the existing footprint would be needed in order for the landform to be
stable.  This information would at least give us an idea of what it would take to
make a desirable landform possible, rather than just knowing that the existing
footprint won't work for what we want to do with landforming. 

Bev 
  
Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428



Fax: 520-388-8305

"Tom Furgason"
<tfurgason@swca.com> 

12/01/2009 05:01 PM 
To <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Debby

Kriegel" <dkriegel@fs.fed.us> 
cc <rlaford@fs.fed.us>, <jsturgess@augustaresource.com>, "Dale Ortman "

<daleortmanpe@live.com> 
Subject FW: Rosemont Landforming Assesssment Proposal

 

  

Bev, 
  
Attached is Golder’s SOW for your consideration.  Please let me know ASAP if you
feel that George missed anything.  I have forwarded a copy with the costs to
Rosemont for their consideration. 
  
Tom 
  

 

From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
For you - 
  
Kelley Cox 
Senior Administrator 
SWCA Environmental Consultants 
343 W.  Franklin Street 



Tucson, Arizona 85701 
Phone: 520-325-9194  Fax: 520-325-2033 
www.swca.com 
Sound Science, Creative Solutions.® 
  
  
  
  
  
  

 

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 
  
Kelley, 
  
Can you please delete the last sheet and black out the cost estimate on Page 2?
Thanks. 
  
Tom 
  

 

From: Annandale, George [mailto:George_Annandale@golder.com] 
Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 
  
Tom 
  
Please find attached the proposal for the landforming assessment. 
  
I will appreciate it if you can let me know whether the client approved so that we can
commence with the work. 
  
Sincerely, 
  

http://www.swca.com/


  
George W. Annandale, D.Ing., P.E. | Practice / Program Leader | Golder
Associates Inc.               
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 | C: +1 (720)
244-3865| E: george_annandale@golder.com | www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended
recipient. Any use, distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If
you are not the intended recipient, please notify the sender and delete all  copies. Electronic media is susceptible to
unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media version of any work product
may not be relied upon.    

Please consider the environment before printing this email.     
  
  

mailto:Mark_Swallow@golder.com
http://www.golder.com/


From: Beverley A Everson
To: Tom Furgason; Salek Shafiqullah
Cc: Dale Ortman; Debby Kriegel; jsturgess@augustaresource.com; Melinda D Roth; rlaford@fs.fed.us
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
Date: 12/02/2009 04:40 PM
Attachments: 09381962 Ltr RosemontMinePropVer1RevB 30NOV09.pdf

Tom,

The one thing that I would like to have added is an estimate of the space needed to
accomodate a desirable landform if the model that they come up with does not fit
within the Barrel footprint.  For example, they might determine that an additional
10% of the existing footprint would be needed in order for the landform to be
stable.  This information would at least give us an idea of what it would take to
make a desirable landform possible, rather than just knowing that the existing
footprint won't work for what we want to do with landforming.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

12/01/2009 05:01 PM

To <beverson@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Debby Kriegel"
<dkriegel@fs.fed.us>

cc <rlaford@fs.fed.us>,
<jsturgess@augustaresource.com>, "Dale Ortman "
<daleortmanpe@live.com>

Subject FW: Rosemont Landforming Assesssment Proposal

Bev,

 
Attached is Golder’s SOW for your consideration.  Please let me know
ASAP if you feel that George missed anything.  I have forwarded a copy
with the costs to Rosemont for their consideration.

 
Tom

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:daleortmanpe@live.com
mailto:dkriegel@fs.fed.us
mailto:jsturgess@augustaresource.com
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us
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Golder Associates Inc. 
44 Union Blvd., Suite 300 


Lakewood, CO 80228 USA 
Tel:  (303) 980-0540  Fax:  (303) 985-2080  www.golder.com 


Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 


November 30, 2009 Project No. 093-81962 


Tom Ferguson  
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona  85701 


RE: PROPOSAL – LANDFORMING FEASIBILITY ASSESSMENT  


Dear Tom: 


In response to your request on November 24, 2009 we herewith submit a proposal to assess the 
feasibility to implement landforming activities at the planned Rosemont Mine.  The intent with landforming 
is to shape the closure surfaces of the waste rock and tailings storage facilities to resemble natural 
landforms.   


The project intent is to determine whether it might be feasible to implement such designs, and not to 
perform the actual design.  The information will be used in the Environmental Impact Statement to set 
reasonable closure goals.  


The principal criteria that will be used to identify feasibility is whether slopes will retain geotechnical 
stability and whether a landform design will be able to reasonably resist the erosive capacity of flowing 
water introduced by precipitation.  The term stability, as used in this context, implies that minor damage is 
acceptable while significant failure is not. 


1.0 OBJECTIVE 
The project objective is to assess the feasibility of implementing landforming activities at closure of the 
waste rock and tailings storage facilities at the planned Rosemont Mine.  Implementation of the concept 
will be deemed feasible if it is found to have the potential, within project limitations like available space, to 
remain stable.  


The assessment will be performed for the east side of the Barrel Canyon Alternative only.  


2.0 SCOPE OF WORK 


2.1 Data Collection and Evaluation 
The required data, to be provided by the client, include the following:  


 Waste rock material gradation  


 Placed tailings properties, including moisture content and gradation  


 Waste material weathering properties 


 Volume of waste and tailings to be placed  


 AutoCAD drawings of the Barrel Canyon alternative and surrounding topography  


 Hydrologic information, including precipitation, and wind direction and velocity.  


 Identification of dominant indigenous vegetation, including trees, shrubs and grasses  


Once received, we will review and collate the data.   







Tom Ferguson  November 30, 2009 
SWCA Environmental Consultants 2 093-81962 


 


 


i:\09\81962\0100\0110\09381962 ltr rosemontminepropver1revb 30nov09.docx  


Deliverable:  No report will be provided at the end of this task.  The task is deemed complete once the 
available data have been received.  


2.2 Feasibility Assessment 
Golder will identify a potentially suitable landform shape that is likely to be stable when subject to 
precipitation and the erosive forces of flowing water.  We will use known technology to assess material 
erodibility and erosion extent and determine whether reasonable engineering effort could be used to 
stabilize the landforms.  Reasonable attempts will be made to use natural stabilization methods, such as 
vegetation and appropriate landforms, to ensure resistance against failure by erosion and geotechnical 
instability.  During this task the east side of the Barrel Canyon Alternative only will be assessed.  


Deliverable:  Formulation of an opinion, supported by analysis results, indicating whether it would be 
feasible to apply landforming techniques to the waste rock and tailings storage facilities for closure 
purposes.  


2.3 Report 
Reporting deliverables include the following:  


 Prepare a report containing the analysis approach, results and opinion as to the feasibility 
to implement landforming activities to the waste rock and tailings storage facilities at 
closure 


 Prepare a PowerPoint presentation containing the findings and recommendations of the 
study  


 Participate in an interim meeting to report and discuss progress.  This meeting will 
consist of a conference call / LiveMeeting  


 Consult with Dale Orton and forest service staff during the course of the investigation  


3.0 SCHEDULE 
The project is scheduled to be completed by January 15, 2009.  It is noted that this represents a very tight 
schedule and that early receipt of requested data is of critical importance.  


Golder is pleased to submit this proposal and we are looking forward to serving you.  


 
GOLDER ASSOCIATES INC.  


       


 


George W. Annandale Sergio Rivera  
Senior Program Leader Civil Engineering Group Leader 
 
Attachments or Enclosures:  


GWA/SR/cjm 











 

From: Kelley Cox 
Sent: Tuesday, December 01, 2009 4:51 PM
To: Tom Furgason
Subject: FW: Rosemont Landforming Assesssment Proposal 

 
For you -

 
Kelley Cox
Senior Administrator
SWCA Environmental Consultants
343 W.  Franklin Street
Tucson, Arizona 85701
Phone: 520-325-9194  Fax: 520-325-2033
www.swca.com
Sound Science, Creative Solutions.®

 

 

 

 

 

 

From: Tom Furgason 
Sent: Tuesday, December 01, 2009 4:28 PM
To: Kelley Cox
Subject: FW: Rosemont Landforming Assesssment Proposal 

 
Kelley,

 
Can you please delete the last sheet and black out the cost estimate on
Page 2? Thanks.

 
Tom

 

http://www.swca.com/


From: Annandale, George [mailto:George_Annandale@golder.com] 
Sent: Monday, November 30, 2009 4:26 PM
To: Tom Furgason
Cc: Dale Ortman PE; Kidd, Dave; Melissa Reichard
Subject: Rosemont Landforming Assesssment Proposal 

 
Tom 

 
Please find attached the proposal for the landforming assessment. 

 
I will appreciate it if you can let me know whether the client approved so that we
can commence with the work. 

 
Sincerely, 

 

 
George W. Annandale, D.Ing., P.E. | Practice / Program Leader |
Golder Associates Inc.               
44 Union Blvd, Suite 300, Lakewood, Colorado, USA 80228      
T: +1 (303) 980-0540 | D: +1-720-920-4612 | F: +1 (303) 985-2080 |
C: +1 (720) 244-3865| E: george_annandale@golder.com |
www.golder.com              

This email transmission is confidential and may contain proprietary information for the exclusive use of
the intended recipient. Any use, distribution or copying of this transmission, other than by the intended
recipient, is strictly prohibited. If you are not the intended recipient, please notify the sender and delete
all  copies. Electronic media is susceptible to unauthorized modification, deterioration, and
incompatibility. Accordingly, the electronic media version of any work product may not be relied upon.    

Please consider the environment before printing this
email.     

 

 

mailto:Mark_Swallow@golder.com
http://www.golder.com/
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Golder Associates Inc. 
44 Union Blvd., Suite 300 


Lakewood, CO 80228 USA 
Tel:  (303) 980-0540  Fax:  (303) 985-2080  www.golder.com 


Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 


November 30, 2009 Project No. 093-81962 


Tom Ferguson  
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona  85701 


RE: PROPOSAL – LANDFORMING FEASIBILITY ASSESSMENT  


Dear Tom: 


In response to your request on November 24, 2009 we herewith submit a proposal to assess the 
feasibility to implement landforming activities at the planned Rosemont Mine.  The intent with landforming 
is to shape the closure surfaces of the waste rock and tailings storage facilities to resemble natural 
landforms.   


The project intent is to determine whether it might be feasible to implement such designs, and not to 
perform the actual design.  The information will be used in the Environmental Impact Statement to set 
reasonable closure goals.  


The principal criteria that will be used to identify feasibility is whether slopes will retain geotechnical 
stability and whether a landform design will be able to reasonably resist the erosive capacity of flowing 
water introduced by precipitation.  The term stability, as used in this context, implies that minor damage is 
acceptable while significant failure is not. 


1.0 OBJECTIVE 
The project objective is to assess the feasibility of implementing landforming activities at closure of the 
waste rock and tailings storage facilities at the planned Rosemont Mine.  Implementation of the concept 
will be deemed feasible if it is found to have the potential, within project limitations like available space, to 
remain stable.  


The assessment will be performed for the east side of the Barrel Canyon Alternative only.  


2.0 SCOPE OF WORK 


2.1 Data Collection and Evaluation 
The required data, to be provided by the client, include the following:  


 Waste rock material gradation  


 Placed tailings properties, including moisture content and gradation  


 Waste material weathering properties 


 Volume of waste and tailings to be placed  


 AutoCAD drawings of the Barrel Canyon alternative and surrounding topography  


 Hydrologic information, including precipitation, and wind direction and velocity.  


 Identification of dominant indigenous vegetation, including trees, shrubs and grasses  


Once received, we will review and collate the data.   







Tom Ferguson  November 30, 2009 
SWCA Environmental Consultants 2 093-81962 
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Deliverable:  No report will be provided at the end of this task.  The task is deemed complete once the 
available data have been received.  


2.2 Feasibility Assessment 
Golder will identify a potentially suitable landform shape that is likely to be stable when subject to 
precipitation and the erosive forces of flowing water.  We will use known technology to assess material 
erodibility and erosion extent and determine whether reasonable engineering effort could be used to 
stabilize the landforms.  Reasonable attempts will be made to use natural stabilization methods, such as 
vegetation and appropriate landforms, to ensure resistance against failure by erosion and geotechnical 
instability.  During this task the east side of the Barrel Canyon Alternative only will be assessed.  


Deliverable:  Formulation of an opinion, supported by analysis results, indicating whether it would be 
feasible to apply landforming techniques to the waste rock and tailings storage facilities for closure 
purposes.  


2.3 Report 
Reporting deliverables include the following:  


 Prepare a report containing the analysis approach, results and opinion as to the feasibility 
to implement landforming activities to the waste rock and tailings storage facilities at 
closure 


 Prepare a PowerPoint presentation containing the findings and recommendations of the 
study  


 Participate in an interim meeting to report and discuss progress.  This meeting will 
consist of a conference call / LiveMeeting  


 Consult with Dale Orton and forest service staff during the course of the investigation  


3.0 SCHEDULE 
The project is scheduled to be completed by January 15, 2009.  It is noted that this represents a very tight 
schedule and that early receipt of requested data is of critical importance.  


Golder is pleased to submit this proposal and we are looking forward to serving you.  


 
GOLDER ASSOCIATES INC.  


       


 


George W. Annandale Sergio Rivera  
Senior Program Leader Civil Engineering Group Leader 
 
Attachments or Enclosures:  


GWA/SR/cjm 











From: Tom Furgason
To: Salek Shafiqullah
Cc: Dale Ortman; Beverley A Everson; Debby Kriegel; Melinda D Roth; rlaford@fs.fed.us
Subject: RE: FW: Rosemont Landforming Assesssment Proposal
Date: 12/03/2009 09:45 AM

Thanks for letting me know Salek.  We’ll make sure to cc on future emails that concern the resources
that interface with hydrology.  I suspect that is the majority of resources.
 
Tom
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Thursday, December 03, 2009 9:42 AM
To: Tom Furgason
Cc: Dale Ortman ; Beverley A Everson; Debby Kriegel; Melinda D Roth; rlaford@fs.fed.us
Subject: Re: FW: Rosemont Landforming Assesssment Proposal
 

Hello Tom, 
I am interested in being cc'ed on emails concerning water, soil, reclamation etc.  It appears I am left off
some correspondence (for example the Rosemont landforming assessment proposal, report review tech
memos to Rosemont, etc) and I have to learn about it through the grape vine 

 Thanks for helping on this. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:tfurgason@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:daleortmanpe@live.com
mailto:beverson@fs.fed.us
mailto:dkriegel@fs.fed.us
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us


From: Salek Shafiqullah
To: Beverley A Everson; Reta Laford
Subject: Re: Fw: ROSEMONT PLANNING MEETING, AGENDA
Date: 04/07/2008 02:55 PM

I am planning on attending the Tuesday April 8th meeting.
Bad days in
April    9, 10, 12, 14, 23, 26 28-30
May    1-11, 22-26,
June    3, 12-17 

Additional discussion topic for consideration:  
I am interested in a general timeline of tasks and milestones for the rest of this fiscal
or calendar year.  

1. Fiscal Year planning:  The end of scoping is in July, therefore in August and
September we are planning on accomplishing..........? 

2. Calendar Year planning:   In Oct, Nov, and Dec these things should be
happing and they include..........?

Obviously things change....for example 30 day comment to 120 day comment,
however, I am interested in what we should be anticipating.   Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

04/07/2008 01:51 PM

To Reta Laford/R3/USDAFS@FSNOTES, Jeanine
Derby/R3/USDAFS@FSNOTES, tfurgason@swca.com,
mreichard@swca.com, Andrea W
Campbell/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES

cc

Subject Fw: ROSEMONT PLANNING MEETING, AGENDA

Please see Reta's message below.  Tomorrow's meeting is optional
except for the core group (Jeanine, Reta, Bev and SWCA).

Note that there is some prework and homework (hi-lited in
Reta's message) for everyone, regardless or whether or not
you will be attending tomorrow's meeting.

Also, we are asking that by 10:00 tomorrow morning
(Tuesday, April 8th), each of you email to me and cc Reta all
dates in April, May and June that you are NOT available for a

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES


public meeting and dates     that you may have other potential
conflicts

Please see below for other prework and homework needed from each
of you.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 04/07/2008 01:24 PM -----

Reta
Laford/R3/USDAFS 

04/07/2008 12:27 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc

Subject ROSEMONT PLANNING MEETING, AGENDA

I apologize for the short notice .  . .   Note that there is prework and homework
related to this meeting.

ROSEMONT PLANNING MEETING, Tuesday, April 8th, 1-3 p.m., 6V6

Attendance
Optional for all except Jeanine, Reta, Bev, SWCA (Tom).  Those unable to attend in
person, may participate by phone.  
However,  if you will not be attending or calling in, please email Bev and cc Reta
your input before 10:00 a.m. Tuesday April 8th.

Agenda
Public Meeting Scheduling Options Identification (15 minutes)

Prework - By 10:00 am Tuesday April 8th, email Bev and CC  Reta
dates in April, May, and June dates that you are not available for a
public meeting AND dates that may have other potential 
conflicts.
Meeting Action - Compile dates and discuss preferred public
meeting dates.
Decision to be Made - Jeanine will make a consulting decision at or
after the meeting.

Vail After Action Review (15 minutes)
Prework - None for attendees.  Those not attending should email
Bev and cc Reta their input.



Meeting Action - Conduct after action review of Vail Open House.
Decision to be Made - None, informational.

Future Public Meeting Brainstorming (15 minutes)
Prework - None for attendees.  Those not attending should email
Bev and cc Reta their input.
Meeting Action - Brainstorm potential format and content elements
of future open houses and hearings.
Decision to be Made - None, informational.  Format will be
discussed further at a future planning meeting.

Future Planning Subgroup Standing Meetings Calendaring (15 minutes)
Prework - None for attendees.
Meeting Action - Set dates for subgroup standing meetings to be
attended by Bev, SWCA, CATT, DFS or FS
Decision to be Made - Set dates for subgroup standing meeting.

Other business (NTE 1 hour)

Homework
Task - Individually draft potential talking points and Q&As based on
your area of expertise as well as what you have been gleaning from
the scoping efforts.
Due Date - April 11th COB, email to Bev and cc Reta.



From: Andrea W Campbell
To: Beverley A Everson
Cc: Beverley A Everson; Heidi Schewel; Jeanine Derby; John Able; Keith L Graves; Mary M Farrell;

mreichard@swca.com; Reta Laford; Roger D Congdon; Salek Shafiqullah; Teresa Ann Ciapusci;
tfurgason@swca.com

Subject: Re: Fw: ROSEMONT PLANNING MEETING, AGENDA
Date: 04/07/2008 04:53 PM

had oral surgery today; second phase of dental implant process.
it's likely i won't be speaking with you tomorrow.
i will be available on and off via email.

bad dates for me in May are 2, 8, 9, week of 26.
in April i am committed to another dentist visit on the 17 and giving a NEPA
class in Douglas on the 29.

a

-----Beverley A Everson/R3/USDAFS wrote: -----

To: Beverley A Everson/R3/USDAFS@FSNOTES
From: Beverley A Everson/R3/USDAFS
Date: 04/07/2008 02:00PM
cc: Andrea W Campbell/R3/USDAFS@FSNOTES, Heidi Schewel/R3/USDAFS@FSNOTES,
Jeanine Derby/R3/USDAFS@FSNOTES, John Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Mary M Farrell/R3/USDAFS@FSNOTES,
mreichard@swca.com, Reta Laford/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES, Salek Shafiqullah/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com
Subject: Re: Fw: ROSEMONT PLANNING MEETING, AGENDA

FYI, the meeting is at 1:00 in 6V6.  Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

Beverley A Everson/R3/USDAFS
04/07/2008 01:51 PM

To
Reta Laford/R3/USDAFS, Jeanine Derby/R3/USDAFS, tfurgason@swca.com,
mreichard@swca.com, Andrea W Campbell/R3/USDAFS, Salek Shafiqullah/R3/USDAFS,
Keith L Graves/R3/USDAFS, Teresa Ann Ciapusci/R3/USDAFS, John Able/R3/USDAFS,
Heidi Schewel/R3/USDAFS, Mary M Farrell/R3/USDAFS, Roger D Congdon/R3/USDAFS

cc

Subject
Fw: ROSEMONT PLANNING MEETING, AGENDA

mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Jeanine Derby/OU=R3/O=USDAFS@FSNOTES
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Keith L Graves/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@swca.com
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Roger D Congdon/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com


Please see Reta's message below.  Tomorrow's meeting is optional except for
the core group (Jeanine, Reta, Bev and SWCA).

Note that there is some prework and homework (hi-lited in Reta's message)
for everyone, regardless or whether or not you will be attending tomorrow's
meeting.

Also, we are asking that by 10:00 tomorrow morning (Tuesday, April 8th),
each of you email to me and cc Reta all dates in April, May and June that
you are NOT available for a public meeting and dates      that you may have
other potential conflicts

Please see below for other prework and homework needed from each of you.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 04/07/2008 01:24 PM -----

Reta Laford/R3/USDAFS
04/07/2008 12:27 PM

To
Beverley A Everson/R3/USDAFS@FSNOTES

cc

Subject
ROSEMONT PLANNING MEETING, AGENDA

I apologize for the short notice .  . .   Note that there is prework and
homework related to this meeting.

ROSEMONT PLANNING MEETING, Tuesday, April 8th, 1-3 p.m., 6V6

Attendance
Optional for all except Jeanine, Reta, Bev, SWCA (Tom).  Those unable to
attend in person, may participate by phone.
However,  if you will not be attending or calling in, please email Bev and
cc Reta your input before 10:00 a.m. Tuesday April 8th.

Agenda
Public Meeting Scheduling Options Identification (15 minutes)
Prework - By 10:00 am Tuesday April 8th, email Bev and CC  Reta dates in
April, May, and June dates that you are not available for a public meeting
AND dates that may have other potential
conflicts.
Meeting Action  - Compile dates and discuss preferred public meeting dates.
Decision to be Made  - Jeanine will make a consulting decision at or after
the meeting.



Vail After Action Review (15 minutes)
Prework - None for attendees.  Those not attending should email Bev and cc
Reta their input.
Meeting Action  - Conduct after action review of Vail Open House.
Decision to be Made  - None, informational.

Future Public Meeting Brainstorming (15 minutes)
Prework - None for attendees.  Those not attending should email Bev and cc
Reta their input.
Meeting Action  - Brainstorm potential format and content elements of future
open houses and hearings.
Decision to be Made  - None, informational.  Format will be discussed
further at a future planning meeting.

Future Planning Subgroup Standing Meetings Calendaring (15 minutes)
Prework - None for attendees.
Meeting Action  - Set dates for subgroup standing meetings to be attended by
Bev, SWCA, CATT, DFS or FS
Decision to be Made  - Set dates for subgroup standing meeting.

Other business (NTE 1 hour)

Homework
Task  - Individually draft potential talking points and Q&As based on your
area of expertise as well as what you have been gleaning from the scoping
efforts.
Due Date  - April 11th COB, email to Bev and cc Reta.



From: Beverley A Everson
To: Beverley A Everson
Cc: Andrea W Campbell; Heidi Schewel; Jeanine Derby; John Able; Keith L Graves; Mary M Farrell;

mreichard@swca.com; Reta Laford; Roger D Congdon; Salek Shafiqullah; Teresa Ann Ciapusci;
tfurgason@swca.com

Subject: Re: Fw: ROSEMONT PLANNING MEETING, AGENDA
Date: 04/07/2008 02:00 PM

FYI, the meeting is at 1:00 in 6V6.  Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

04/07/2008 01:51 PM

To Reta Laford/R3/USDAFS, Jeanine Derby/R3/USDAFS,
tfurgason@swca.com, mreichard@swca.com, Andrea
W Campbell/R3/USDAFS, Salek
Shafiqullah/R3/USDAFS, Keith L Graves/R3/USDAFS,
Teresa Ann Ciapusci/R3/USDAFS, John
Able/R3/USDAFS, Heidi Schewel/R3/USDAFS, Mary M
Farrell/R3/USDAFS, Roger D Congdon/R3/USDAFS

cc

Subject Fw: ROSEMONT PLANNING MEETING, AGENDA

Please see Reta's message below.  Tomorrow's meeting is optional
except for the core group (Jeanine, Reta, Bev and SWCA).

Note that there is some prework and homework (hi-lited in
Reta's message) for everyone, regardless or whether or not
you will be attending tomorrow's meeting.

Also, we are asking that by 10:00 tomorrow morning
(Tuesday, April 8th), each of you email to me and cc Reta all
dates in April, May and June that you are NOT available for a
public meeting and dates     that you may have other potential
conflicts

Please see below for other prework and homework needed from each
of you.

Bev

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Andrea W Campbell/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Heidi Schewel/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Jeanine Derby/OU=R3/O=USDAFS@FSNOTES
mailto:CN=John Able/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Keith L Graves/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mary M Farrell/OU=R3/O=USDAFS@FSNOTES
mailto:mreichard@swca.com
mailto:CN=Reta Laford/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Roger D Congdon/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com


Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 04/07/2008 01:24 PM -----

Reta
Laford/R3/USDAFS 

04/07/2008 12:27 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc

Subject ROSEMONT PLANNING MEETING, AGENDA

I apologize for the short notice .  . .   Note that there is prework and homework
related to this meeting.

ROSEMONT PLANNING MEETING, Tuesday, April 8th, 1-3 p.m., 6V6

Attendance
Optional for all except Jeanine, Reta, Bev, SWCA (Tom).  Those unable to attend in
person, may participate by phone.  
However,  if you will not be attending or calling in, please email Bev and cc Reta
your input before 10:00 a.m. Tuesday April 8th.

Agenda
Public Meeting Scheduling Options Identification (15 minutes)

Prework - By 10:00 am Tuesday April 8th, email Bev and CC  Reta
dates in April, May, and June dates that you are not available for a
public meeting AND dates that may have other potential 
conflicts.
Meeting Action - Compile dates and discuss preferred public
meeting dates.
Decision to be Made - Jeanine will make a consulting decision at or
after the meeting.

Vail After Action Review (15 minutes)
Prework - None for attendees.  Those not attending should email
Bev and cc Reta their input.
Meeting Action - Conduct after action review of Vail Open House.
Decision to be Made - None, informational.

Future Public Meeting Brainstorming (15 minutes)
Prework - None for attendees.  Those not attending should email
Bev and cc Reta their input.
Meeting Action - Brainstorm potential format and content elements
of future open houses and hearings.
Decision to be Made - None, informational.  Format will be



discussed further at a future planning meeting.

Future Planning Subgroup Standing Meetings Calendaring (15 minutes)
Prework - None for attendees.
Meeting Action - Set dates for subgroup standing meetings to be
attended by Bev, SWCA, CATT, DFS or FS
Decision to be Made - Set dates for subgroup standing meeting.

Other business (NTE 1 hour)

Homework
Task - Individually draft potential talking points and Q&As based on
your area of expertise as well as what you have been gleaning from
the scoping efforts.
Due Date - April 11th COB, email to Bev and cc Reta.



From: Walter Keyes
To: Salek Shafiqullah
Subject: Re: FW: Rosemont Precipitation Information
Date: 02/05/2010 06:17 PM
Attachments: 040709_Design Storm and Precipitation.pdf

fcd_tech010_upper90_noaa14.pdf

Good job Salek!
...................................................................
Walt Keyes -- Roads Engineer
Coronado National Forest
300 W. Congress, Tucson, AZ  85701
520-388-8416 voice / 260-9567 cell / 388-8334 fax / wkeyes@fs.fed.us
..........................................................................
▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

02/05/2010 01:37 PM

To "Tom Furgason" <tfurgason@swca.com>

cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale
Ortman PE" <daleortmanpe@live.com>,
dkriegel@fs.fed.us, "Walter Keyes"
<wkeyes@fs.fed.us>, Melinda D
Roth/R3/USDAFS@FSNOTES

Subject Re: FW: Rosemont Precipitation Information

Hello Tom, 
Thank you for forwarding the draft powerpoint from Golder regarding
the landforming design criteria.  Comments regarding the
precipitation/design storm. 

1.    I would like to see the landform design subjected to the
design storm after the slope material has been wetted and
therefore has antecedent moisture. I could not tell if that was
the case.   
2.    100 year 1 hour event:  A minor modification to the design
storm:  The mean value of 3.17 inches was used in the
analysis.  However, in Pima County (Pima County Technical
Policy TECH-010 attached), it is customary to use the upper
90% confidence interval which equates to 3.56 inches for the
same recurrence interval and duration (page 15 of the Tetra
Tech report).  Therefore, if 100 year 1 hour event is to be used,
then please modify the analysis to include a more conservative
value. 
3.    Larger than 100 year:  Engineered designs, for long term
stability, is one of the fundamental question to be answered by
these studies. The designed landform will very likely last in-place
for far longer than 100 years, thus putting the statistical
probability of the landform facing an event of larger magnitude
in the likely category.  Besides, there is less than 200 years of

mailto:CN=Walter Keyes/OU=R3/O=USDAFS
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/0725784200769118/0/7DF657F76584A38C0725784200782032



 


Tetra Tech 
3031 West Ina Road, Tucson, AZ 85741  


Tel 520.297.7723 Fax 520.297.7724 www.tetratech.com 
 


Technical Memorandum 
 


To: Daniel Roth – M3 


Cc: Jamie Joggerst – Tt 


From: Joel Carrasco 


Doc #: 057/09-320807-5.3 


Subject:   Rosemont Copper Project Design Storm and Precipitation 
Data/Design Criteria 


Date: April 7, 2009 
 
 


1.0 Introduction 
This memo was developed in order to solidify various design criteria for use at the 
Rosemont Copper Project (Project) site by various consulting groups. The goal of this 
analysis was to review information generated from various weather stations and select 
appropriate precipitation and pan evaporation data applicable to the Project site. 
Baseline information provided in Tetra Tech’s Stormwater Management Plan (2007) was 
supplemented with updated weather station information. Hydraulic design parameters 
needed to update the site-wide stormwater management plan is required as a 
supplement to this memorandum. 
 


2.0 Precipitation and Pan Evaporation 
Meteorological records for the immediate vicinity of the Rosemont Project site are of 
limited use for selecting appropriate precipitation and pan evaporation data. A 
meteorological station was installed at the Rosemont site in early-2006 to record 
precipitation. Pan evaporation was added to this station in mid-2008. The station is 
located at the center of the proposed open pit at an elevation of 5,350 feet above mean 
sea level (amsl). 
 
Weather stations located within an approximate 30 mile radius of the Project site are 
shown on Figure 1 and listed in Table 2.1. 
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Figure 1: Meteorology Station Locations 
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Table 2.1: Station Summary 


Name ID No. Latitude Longitude 
Elevation 


(feet amsl) 
Period of 
Record 


Canelo 1 NW 021231 310 33’ 1100 32’ 5,010 1910 – 2007 


Helvetia 023981 310 52’ 1100 47’ 4,300 1916 – 1950 


Santa Rita  027593 310 46’ 1100 51’ 4,300 1950 – 2005 


Tucson U of A 028815 320 15’ 1100 57’ 2,440 1894 – 2007 


Nogales 6 N 025924 310 25’ 1100 57’ 3,560 1952 – 2007 
Note:   The on-site Rosemont weather station is at 5,350’ amsl. 


The Santa Rita station has inconsistent readings from 2006-2007; therefore 
these years were not used in any analysis. 


Canelo is located about 23 miles to the southeast of the Project site at an elevation of 
5,010 feet amsl. Helvetia is located 5 miles to the west at an elevation of 4,300 feet 
amsl. The Santa Rita Experimental Range, located about 11 miles to the southwest of 
the site, is at 4,300 feet amsl. The Tucson U of A station is located about 31 miles to the 
north at an elevation of 2,440 feet amsl, and Nogales 6 N, located about 34 miles 
southeast, is at an elevation of 3,560 feet amsl. 


The annual average precipitation for the Rosemont area, estimated by Sellers 
(University of Arizona, 1977) for the period 1931 through 1970, was approximately 16 
inches. Based on records available from the Western Regional Climate Center (WRCC, 
2006), the average annual precipitation for Helvetia for the period 1916 through 1950 
was 19.72 inches. 


For comparison with more recent information, the average annual precipitation recorded 
at the Santa Rita Experimental Range station for the period from 1971 through 2005 was 
22.19 inches. Average annual precipitation for Canelo for the period 1971 through 2007 
was 18.10 inches. Average annual precipitation for the Tucson U of A station for the 
period from 1894 through 2007 was 11.13 inches, and the average annual precipitation 
for Nogales 6 N for the period from 1952 through 2007 was 17.37 inches (WRCC, 2006). 


Precipitation and evaporation summary data for the five (5) off-site stations shown in 
Figure 1 are summarized in Tables 2.2 and 2.3, respectively. 
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Table 2.2: Average Monthly Total Precipitation Summary (in) 


Month 


Tucson 
U of A 


(1894-2007) 
Nogales 


(1952-2007) 
Canelo 1 NW 


(1910-2007) 
Helvetia 


(1916-1950) 


Santa Rita 
Experimental 


Range 
(1950-2005) 


JAN 0.88 1.10 1.22 1.58 1.63 


FEB 0.83 0.85 1.17 1.72 1.46 


MAR 0.76 0.90 0.93 1.14 1.48 


APR 0.39 0.39 0.45 0.52 0.69 


MAY 0.18 0.22 0.20 0.28 0.24 


JUNE 0.26 0.47 0.72 0.67 0.62 


JULY 2.06 4.34 4.41 4.05 4.87 


AUG 2.15 4.13 4.04 4.15 4.32 


SEPT 1.15 1.55 1.70 2.19 2.15 


OCT 0.74 1.33 1.03 0.68 1.62 


NOV 0.77 0.66 0.84 1.22 1.15 


DEC 0.96 1.43 1.39 1.52 1.96 


TOTAL 11.13 17.37 18.10 19.72 22.19 
  Note: Average over recorded history. 


Only two of the stations, U of A and Nogales, recorded pan evaporation data over an 
extended period of time. This data is shown in Table 2.2. 
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Table 2.3: Average Monthly Pan Evaporation Summary (in) 


Month 


Tucson 
U of A 


(1894-2007) 
Nogales 


(1952-2007) 


JAN 3.25 3.59 


FEB 4.57 4.46 


MAR 6.95 7.01 


APR 9.88 9.35 


MAY 12.87 11.91 


JUNE 14.91 13.31 


JULY 13.17 10.00 


AUG 11.65 8.28 


SEPT 10.35 8.06 


OCT 7.81 7.17 


NOV 4.73 4.49 


DEC 3.37 3.57 


TOTAL 103.51 91.20 
   Note:  U of A Station is at 2,440’ amsl. 
              Nogales Station is at 3,560’ amsl. 
                                              Rosemont Station is at 5,350’ amsl. 
 
As indicated, Rosemont Copper installed an on-site monitoring station that began 
recording meteorological data in April 2006. This station is monitored by Applied 
Environmental Consultants (AEC), and the monitoring program includes data processing 
and instrument audits, calibrations, and maintenance. Measurements of pan evaporation 
were added at the Rosemont Weather Station in June 2008.  However, they were not 
included in any analysis due to the short period of recorded data.   
 
The Rosemont meteorological monitoring site is located at the center of the proposed 
open pit at an elevation of 5,350 feet amsl. Table 2.4 summarizes the average monthly 
precipitation for the data recorded over the last two (2) years (April 2006 through 
September 2008). Detailed precipitation information, as needed, can be found on the 
quarterly reports provided by AEC. Data is recorded daily and provided to Rosemont on 
a quarterly basis. 
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 Table 2.4: Average Monthly Precipitation Summary (in) 


Month 


Rosemont 
Station 


(2006-2008) 


JAN 0.59 
FEB 0.79 
MAR 0.45 
APR 0.45 
MAY 0.51 
JUNE 0.98 
JULY 5.51 
AUG 3.74 
SEPT 1.62 
OCT 0.24 
NOV 1.11 
DEC 1.16 


TOTAL 17.12 
   Note:  Rosemont Station is at 5,350’ amsl. 
 


3.0 Climatology 
Rainfall totals for various rainfall events were taken from the online National Oceanic 
and Atmospheric Administration (NOAA) site. The methods used to determine the 
temporal distribution of the various rainfall events are discussed in Appendix A1 of Atlas 
14 (NOAA, 2004). Arizona lies in the convective precipitation area (Figure A.1.1 from 
Atlas 14), and 52% of the convective storms have the majority of rainfall occurring in the 
first quartile (first one and a half hours) of the rainfall event. Figure A.1.9.A from Atlas 14 
was used for the temporal distribution. Pertinent climatology data derived from the 
NOAA Atlas is presented in the Attachment A of this memo. 
 
Table 3.1 presents the flood frequency analysis rainfall depths from the NOAA Atlas, i.e. 
rainfall depths recommended for the use of the Rosemont Copper Project. The temporal 
distributions for runoff modeling are derived from the 6-hr temporal distributions 
compressed into a 1-hr distribution and are summarized in Table 3.2. Attachment A 
provides backup information from the NOAA Atlas. 
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Table 3.1: Flood Frequency Storm Precipitation Summary (in) 


Event 1-Hour 3-Hour 6-Hour 24-Hour 


2-Year 1.42 1.60 1.83 2.21 


5-Year 1.85 2.03 2.30 2.75 


10-Year 2.16 2.38 2.68 3.18 


25-Year 2.57 2.86 3.22 3.77 


50-Year 2.87 3.24 3.66 4.23 


100-Year 3.17 3.63 4.12 4.75 


500-Year 3.84 4.59 5.24 6.00 


1000-Year 4.14 5.03 5.76 6.57 


 


Table 3.2: 1-hr Flood Frequency Design Precipitation Hyetographs 


% of % of Time Storm Depth (in) 
Duration Rainfall (min) 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 


0.0% 0.0% 0 0.00 0.00 0.00 0.00 0.00 


8.3% 23.1% 5 0.33 0.43 0.50 0.59 0.73 


16.7% 44.8% 10 0.64 0.83 0.97 1.15 1.42 


25.0% 65.0% 15 0.92 1.20 1.40 1.67 2.06 


33.3% 81.6% 20 1.16 1.51 1.76 2.10 2.59 


41.7% 90.1% 25 1.28 1.67 1.95 2.32 2.86 


50.0% 93.6% 30 1.33 1.73 2.02 2.41 2.97 


58.3% 96.5% 35 1.37 1.79 2.08 2.48 3.06 


66.7% 98.6% 40 1.40 1.82 2.13 2.53 3.13 


75.0% 99.7% 45 1.42 1.84 2.15 2.56 3.16 


83.3% 99.9% 50 1.42 1.85 2.16 2.57 3.17 


91.7% 100.0% 55 1.42 1.85 2.16 2.57 3.17 


100.0% 100.0% 60 1.42 1.85 2.16 2.57 3.17 


Storm depths and temporal distributions illustrated above were based on the latitude and 
longitude of the Rosemont Project site. These values are applicable to sizing stormwater 
conveyance channels, etc. 
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4.0 Results 
Data derived from the Nogales weather station was selected to represent the long-term 
weather conditions at the Rosemont site. In comparison to Rosemont, the total average 
annual rainfall for the Nogales station is 17.37 inches which is less than a 2% difference 
(0.25 inches) of the Rosemont station. Although the Nogales station is located at an 
elevation of 3,560 feet amsl versus 5,350 feet amsl for the Rosemont station, the 
Nogales station is the closest station to the Rosemont that includes more than 50 years 
of continuous data for both precipitation and evaporation measurements. Pan 
evaporation data from the Nogales was adjusted to the Rosemont project site based on 
a linear trend with the each station’s elevation.  Table 4.1 summaries the Nogales station 
meteorological measurements and the projected Rosemont pan evaporation values. 
This data is recommended where precipitation and pan evaporation data is required, 
such as infiltration modeling.  


Table 4.1: Average Monthly Nogales Station Summary (in) 


Month Precipitation Pan 
Evaporation


Rosemont Projected 
Pan Evaporation 


JAN 1.10 3.59 4.13 


FEB 0.85 4.46 4.28 


MAR 0.90 7.01 7.11 


APR 0.39 9.35 8.50 


MAY 0.22 11.91 10.38 


JUNE 0.47 13.31 10.75 


JULY 4.34 10.00 4.93 


AUG 4.13 8.28 2.89 


SEPT 1.55 8.06 4.40 


OCT 1.33 7.17 6.15 


NOV 0.66 4.49 4.11 


DEC 1.43 3.57 3.89 


TOTAL 17.37 91.20 71.52 
Note:  Nogales Station is at 3,560’ amsl. 


              Rosemont Station is at 5,350’ amsl. 
 


5.0 Hydrology Methodology 
Rosemont Copper site can be divided into two (2) types of areas for hydrologic 
purposes. The two (2) types of areas include small watersheds and large watersheds.   
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One hour storms will be utilized for the peak design flow for sizing of channels. 24-hour 
storms will be utilized where volume design is required such as pond sizing.   


Small Watersheds (5 acres or less): 


The Rational Method will be used for estimating peak run-off rates from small 
watersheds such as building roofs, walkways, parking lots, and other small structures. 
For volume design requirements, the 24-hour storm should be used.   


The Peak Flow Rate can be estimated using: 
Q =CIA 


 
Q  = Flow rate, ft3/s 
C = Run-off Coefficient 
I     = Rainfall Intensity, in/hr 
A = Area, acres 


 


Large Watersheds (more than 5 acres): 


The SCS procedure will be utilized for watershed basins greater than 5 acres. The SCS 
procedure consists of selecting a design storm and computing direct run-off with the use 
of curve numbers and numerous soil cover combinations.  


Lag Time equation: 


5.0


7.08.0


1900
)1(


y
SLLg +


=  


 
 


Lg = Lag Time, hrs. 
L = Distance of the Longest Watercourse, ft. 
Y = Average watercourse slope, %. 
 


101000
−=


CN
S  


Curve Number 


The Natural Resource Conservation Service (NRCS) has developed a widely 
used curve number procedure for estimating run-off. This procedure will be used 
to estimate the direct runoff for each watershed basin.  


 
Rainfall infiltration losses depend primarily on soil characteristics and land use 
(surface cover). The NRCS method uses a combination of soil conditions and 
land use to assign run-off factors known as run-off curve numbers. These 
represent the run-off potential of an area when the soil is not frozen (i.e. the 
higher the CN, the higher the run-off potential). 
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Hydrologic soil data is compiled by the NRCS as part of soil surveys developed 
for the through the United States. The data used is from the detailed Soil Survey 
Geographic Database (SSURGO) data set. The hydrologic soil group is an 
indication of the run-off potential of the soil. Soils are classified A, B, C, D 
according to run-off potential. 'A' type soils, such as sandy soil, have very low 
run-off potential. Heavy clay and mucky soils are of type 'D' and have very high 
run-off potential.  Land use areas are tabulated in the SCS TR-55 manual and 
correspond to specific curve numbers based on soil types. These curve numbers 
are applicable to average antecedent moisture conditions. 
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Monthly Total Precipitation Date: 12/19/2008


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
Nogales 6 N 1.1 0.85 0.9 0.39 0.22 0.47 4.34 4.13 1.55 1.33 0.66 1.43 17.37


Tucson U of A 0.88 0.83 0.76 0.39 0.18 0.26 2.06 2.15 1.15 0.74 0.77 0.96 11.13
Rosemont Copper 0.59 0.79 0.45 0.45 0.51 0.98 5.51 3.74 1.62 0.24 1.11 1.16 17.15


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper  
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Annual Total Precipitation Date: 12/19/2008


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
Nogales 6 N 1.1 0.85 0.9 0.39 0.22 0.47 4.34 4.13 1.55 1.33 0.66 1.43 17.37


Tucson U of A 0.88 0.83 0.76 0.39 0.18 0.26 2.06 2.15 1.15 0.74 0.77 0.96 11.13
Rosemont Copper 0.59 0.79 0.45 0.45 0.51 0.98 5.51 3.74 1.62 0.24 1.11 1.16 17.15


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Monthly Pan Evaporation Date: 1/16/2009


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total Elevation
Tucson U of A 3.25 4.57 6.95 9.88 12.87 14.91 13.17 11.65 10.35 7.81 4.73 3.37 103.51 2440


Nogales 6 N 3.59 4.46 7.01 9.35 11.91 13.31 9.89 8.28 8.06 7.17 4.49 3.57 91.09 3560
Rosemont Copper (Measured) 4.77 2.92 4.11 2.32 2.20 2.22 18.53 5350


Rosemont (Projected) 4.13 4.28 7.11 8.5 10.38 10.75 4.93 2.89 4.4 6.15 4.11 3.89 71.52 5350


                                                                                                                                     


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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POINT PRECIPITATION
FREQUENCY ESTIMATES


FROM NOAA ATLAS 14
Arizona 31.862 N 110.692 W 4429 feet


from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley


NOAA, National Weather Service, Silver Spring, Maryland, 2006
Extracted: Fri Dec 19 2008


Precipitation Frequency Estimates (inches)
ARI*


(years)
5


min
10
min


15
min


30
min


60
min


120
min 3 hr 6 hr 12 hr 24 hr 48 hr 4


day 7 day 10
day


20
day


30
day


45
day


60
day


1 0.35 0.54 0.66 0.89 1.10 1.22 1.27 1.47 1.72 1.77 1.98 2.37 2.84 3.30 4.54 5.76 7.17 8.48
2 0.45 0.69 0.85 1.15 1.42 1.55 1.60 1.83 2.15 2.21 2.47 2.95 3.55 4.13 5.67 7.19 8.95 10.57
5 0.59 0.90 1.11 1.49 1.85 1.99 2.03 2.30 2.68 2.75 3.07 3.69 4.46 5.15 7.01 8.80 10.84 12.78
10 0.69 1.04 1.30 1.75 2.16 2.33 2.38 2.68 3.11 3.18 3.57 4.31 5.20 5.97 8.03 10.02 12.23 14.38
25 0.82 1.24 1.54 2.08 2.57 2.80 2.86 3.22 3.72 3.77 4.26 5.19 6.24 7.09 9.39 11.58 13.97 16.36
50 0.91 1.39 1.72 2.32 2.87 3.16 3.24 3.66 4.20 4.23 4.81 5.90 7.07 7.96 10.42 12.73 15.22 17.77


100 1.01 1.53 1.90 2.56 3.17 3.53 3.63 4.12 4.71 4.75 5.39 6.65 7.94 8.87 11.46 13.86 16.44 19.13
200 1.10 1.68 2.08 2.80 3.46 3.90 4.04 4.59 5.23 5.28 5.99 7.44 8.85 9.81 12.49 14.97 17.61 20.43
500 1.22 1.86 2.31 3.10 3.84 4.40 4.59 5.24 5.94 6.00 6.82 8.55 10.12 11.09 13.86 16.39 19.09 22.06
1000 1.32 2.00 2.48 3.35 4.14 4.79 5.03 5.76 6.50 6.57 7.47 9.45 11.14 12.09 14.90 17.45 20.18 23.25


* These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting forces estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)


ARI**
(years)


5
min


10
min


15
min


30
min


60
min


120
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20
day


30
day


45
day


60
day


1 0.40 0.60 0.75 1.00 1.24 1.37 1.42 1.65 1.92 1.93 2.17 2.60 3.13 3.64 4.97 6.28 7.80 9.22
2 0.51 0.77 0.96 1.29 1.60 1.74 1.79 2.06 2.40 2.42 2.71 3.25 3.92 4.56 6.22 7.85 9.74 11.50
5 0.66 1.00 1.24 1.67 2.07 2.23 2.27 2.58 2.99 3.00 3.37 4.07 4.92 5.68 7.69 9.61 11.81 13.92
10 0.77 1.17 1.45 1.95 2.41 2.60 2.66 3.01 3.47 3.48 3.92 4.74 5.74 6.58 8.82 10.95 13.33 15.67
25 0.91 1.39 1.72 2.31 2.86 3.12 3.19 3.62 4.15 4.19 4.67 5.70 6.90 7.83 10.32 12.68 15.25 17.87
50 1.02 1.55 1.93 2.59 3.21 3.53 3.62 4.12 4.70 4.75 5.29 6.49 7.83 8.80 11.47 13.95 16.66 19.45


100 1.13 1.72 2.14 2.88 3.56 3.96 4.08 4.66 5.30 5.35 5.93 7.33 8.82 9.84 12.64 15.22 18.04 21.00
200 1.24 1.89 2.35 3.16 3.91 4.40 4.57 5.22 5.93 5.99 6.63 8.24 9.87 10.93 13.84 16.48 19.38 22.49
500 1.40 2.12 2.63 3.55 4.39 5.01 5.25 6.03 6.82 6.88 7.60 9.55 11.36 12.43 15.46 18.16 21.12 24.43
1000 1.52 2.32 2.87 3.87 4.79 5.52 5.83 6.70 7.54 7.61 8.38 10.60 12.60 13.64 16.72 19.42 22.44 25.88


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)


ARI**
(years)


5
min


10
min


15
min


30
min


60
min


120
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20
day


30
day


45
day


60
day


1 0.32 0.48 0.60 0.80 0.99 1.10 1.15 1.31 1.55 1.62 1.82 2.17 2.60 3.02 4.16 5.29 6.61 7.79
2 0.41 0.62 0.77 1.03 1.28 1.40 1.45 1.64 1.93 2.03 2.27 2.71 3.24 3.77 5.20 6.61 8.24 9.71
5 0.52 0.80 0.99 1.33 1.65 1.78 1.83 2.05 2.39 2.52 2.82 3.38 4.06 4.69 6.41 8.07 9.98 11.73
10 0.61 0.93 1.15 1.55 1.92 2.07 2.13 2.38 2.77 2.91 3.27 3.93 4.72 5.42 7.33 9.17 11.24 13.18
25 0.72 1.09 1.36 1.83 2.26 2.47 2.54 2.83 3.28 3.43 3.88 4.69 5.63 6.41 8.54 10.57 12.80 14.95
50 0.80 1.21 1.50 2.02 2.50 2.76 2.83 3.18 3.67 3.82 4.34 5.29 6.34 7.15 9.43 11.58 13.89 16.20


100 0.87 1.32 1.64 2.21 2.74 3.05 3.14 3.52 4.05 4.22 4.83 5.92 7.07 7.91 10.30 12.56 14.93 17.38
200 0.94 1.43 1.77 2.39 2.96 3.32 3.43 3.86 4.43 4.62 5.32 6.56 7.81 8.66 11.15 13.48 15.91 18.47
500 1.02 1.56 1.93 2.60 3.22 3.67 3.81 4.30 4.93 5.14 5.98 7.41 8.79 9.65 12.24 14.63 17.12 19.80
1000 1.08 1.65 2.05 2.76 3.41 3.93 4.09 4.63 5.29 5.54 6.48 8.08 9.56 10.41 13.05 15.46 17.98 20.75


* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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These maps were produced using a direct map request from the
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.


Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief and camera tilts has been removed. It combines the image
characteristics of a photograph with the geometric qualities of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study,
please refer to NOAA Atlas 14 Document.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:
 ...OR...  of this location (31.862/-110.692). Digital ASCII data can be obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway
Silver Spring, MD 20910
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer


Precipitation Frequency Data Server http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&se...
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Appendix A.1.  Temporal distributions of heavy precipitation associated with NOAA Atlas 14 
Volume 1 
 
1. Introduction  
Temporal distributions of heavy precipitation are provided for use with precipitation frequency 
estimates from NOAA Atlas 14 Volume 1 for 6-, 12-, 24- and 96-hour durations covering the 
semiarid southwestern United States.  The temporal distributions are expressed in probabilistic terms 
as cumulative percentages of precipitation and duration at various percentiles.  The starting time of 
precipitation accumulation was defined in the same fashion as it was for precipitation frequency 
estimates for consistency. 


The project area was divided into two sub-regions based on the seasonality of observed heavy 
precipitation events.  Figure A.1.1 shows the areal divisions for the temporal distribution regions. 


Temporal distributions for each duration are presented in Figures A.1.2 and A.1.3.  The data were 
also subdivided into quartiles based on where in the distribution the most precipitation occurred in 
order to provide more specific information on the varying distributions that were observed.  Figures 
A.1.4 through A.1.11 depict temporal distributions for each quartile for the four durations.  Digital 
data to generate all temporal distribution curves are available at 
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_temporal.html.  Table A.1.1 lists the number and proportion 
of cases in each quartile for each duration and region.  
 
2. Methodology.  This project largely followed the methodology used by the Illinois State Water 
Survey (Huff, 1990) except in the definition of the precipitation accumulation.  This project computed 
precipitation accumulations for specific (6-, 12-, 24- and 96-hour) time periods as opposed to single 
events or storms in order to be consistent with the way duration was defined in the associated 
precipitation frequency project.  As a result, the accumulation cases may contain parts of one, or more 
than one precipitation event.  Accumulation computations were made moving from earlier to later in 
time resulting in an expected bias towards front loaded distributions when compared with 
distributions for single storm events. 


The General and Convective Precipitation Areas (Figure A.1.1) were established using factors set 
forth in previous work (Gifford et al., 1967; NOAA, 1989), including the seasonality of maximum 
precipitation and event types.  Maximum events in the General Precipitation Area were dominated by 
cool season precipitation while maximum events in the Convective Precipitation Area occurred in the 
warm season. 


For every precipitation observing station in the project area that recorded precipitation at least 
once an hour, the three largest precipitation accumulations were selected for each month in the entire 
period of record and for each of the four durations.  A minimum threshold was applied to make sure 
only heavier precipitation cases were being captured.  The precipitation with an average recurrence 
interval (ARI) of 2 years at each observing station for each duration was used as the minimum 
threshold at that station.   


A minimum threshold of 25-year ARI was tested.  It was found to produce results similar to using 
a 2-year ARI minimum threshold.  The 25-year ARI threshold was rejected because it reduced the 
number of samples sufficiently to cause concern for the stability of the estimates. 


Each of the accumulations was converted into a ratio of the cumulative hourly precipitation to the 
total precipitation for that duration, and a ratio of the cumulative time to the total time.  Thus, the last 
value of the summation ratios always had a value of 100%.  Within the General Area, and separately 
within the Convective Precipitation Area, the data were combined, cumulative deciles of precipitation 
were computed at each time step, and then results were plotted to provide the graphs presented in 
Figures A.1.2 and A.1.3.  The data were also separated into categories by the quartile in which the 
greatest percentage of the total precipitation occurred and the procedure was repeated for each 
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quartile category to produce the graphs shown in Figures A.1.4 through A.1.11.   A moving window 
weighted average smoothing technique was performed on each curve.   


 
3. Interpreting the Results 
Figures A.1.2 and A.1.3 present cumulative probability plots of temporal distributions for the 6-, 12-, 
24- and 96-hour durations for the General and the Convective Precipitation Areas.  Figures A.1.4 
through A.1.11 present the same information but for categories based on the quartile of most 
precipitation.  The x-axis is the cumulative percentage of the time period.  The y-axis is the 
cumulative percentage of total precipitation. 


The data on the graph represent the average of many events illustrating the cumulative probability 
of occurrence at 10% increments.  For example, the 10% of cases in which precipitation is 
concentrated closest to the beginning of the time period will have distributions that fall above and to 
the left of the 10% curve.  At the other end of the spectrum, only 10% of cases are likely to have a 
temporal distribution falling to the right and below the 90% curve.  In these latter cases the bulk of 
the precipitation falls toward the end of the time period.   The 50% curve represents the median 
temporal distribution on each graph. 


First-quartile graphs consist of cases where the greatest percentage of the total precipitation fell 
during the first quarter of the time period, i.e., the first 1.5 hours of a 6-hour period, the first 3 hours 
of a 12-hour period, etc.  The second, third and fourth quartile plots, similarly are for cases where the 
most precipitation fell in the second, third or fourth quarter of the time period. 


The time distributions consistently show a greater spread, and therefore greater variation, 
between the 10% and 90% probabilities as the duration increases.  Longer durations are more likely to 
have captured more than one event separated by drier periods; however, this has not been objectively 
tested as the cause of the greater variation at longer durations.  The median of the distributions 
gradually becomes steeper at longer durations.  The cases of the Convective Precipitation Area had 
steeper gradients than the cases of the General Precipitation Area for all durations and quartiles. 


The following is an example of how to interpret the results using Figure A.1.8a and Table A.1.1.  
Of the 1,728 cases in the General Precipitation Area, 630 of them were first-quartile events: 


• In 10% of these cases, 50% of the total rainfall (y-axis) fell in the first 1.8 hours of 
event time (7.5% on the x-axis).  By the 12th hour (50% on the x-axis), all of the 
precipitation (100% on the y-axis) had fallen. 


• A median case of this type will drop half of its total rain (50% on the y-axis) in 5.4 
hours (22.5% on the x-axis). 


• In 90 percent of these events, 50% of the total precipitation fell by 10.2 hours (42.5% 
on the x-axis). 


 
4. Application of Results 
Care should be taken in the use of these data.  The data are presented in order to show the range of 
possibilities and to show that the range can be broad.  The data should be used in a way that reflects 
the goals of the user.  For example while all cases represented in the data will preserve volume, there 
will be a broad range of peak flow that could be computed.  In those instances where peak flow is a 
critical design criterion, users should consider temporal distributions likely to produce higher peaks 
rather than the 50th percentile or median cases, for example.  In addition, users should consider 
whether using results from one of the quartiles rather than from the "all cases" sample might achieve 
more appropriate results for their situation. 
 
5. Summary and General Findings 
The results presented here can be used for determining temporal distributions of heavy precipitation 
at particular durations and amounts and at particular levels of probability.  The results are designed 
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for use with precipitation frequency estimates and may not be the same as the temporal distributions 
of single storms or single precipitation events.  A majority of the cases analyzed were first-quartile 
cases regardless of precipitation area or duration (Table A.1.1).  Fewer and fewer cases fell into each 
of the subsequent quartile categories with the fourth quartile containing the fewest number of cases.  
The time distributions show a greater spread between the percentiles with increasing duration.  The 
median of the distributions becomes steeper with increasing duration.   Overall, the Convective 
Precipitation Area distributions showed a steeper gradient and therefore depicted more initially 
intense precipitation than the General Precipitation Area distributions regardless of duration. 
 
 
 
Table A.1.1.  Numbers and proportion of cases in each quartile for each duration and temporal 
distribution region associated with NOAA Atlas 14 Volume 1. 


Convective Precipitation Area 
 


1st Quartile 2nd Quartile 3rd Quartile 4th Quartile 
Total number 


of cases 
6-hour 1679 (52%) 744 (23%) 509 (16%) 284 (9%) 3216 


12-hour 1753 (51%) 769 (22%) 567 (17%) 354 (10%) 3443 
24-hour 1751 (50%) 645 (19%) 571 (17%) 492 (14%) 3459 
96-hour 1952 (63%) 707 (19%) 530 (14%) 527 (14%) 3716 


 
General Precipitation Area 
 


1st Quartile 2nd Quartile 3rd Quartile 4th Quartile 
Total number 


of cases 
6-hour 669 (36%) 471 (26%) 468 (25%) 243 (13%) 1851 


12-hour 596 (33%) 465 (26%) 469 (26%) 277 (15%) 1807 
24-hour 630 (36%) 442 (26%) 380 (22%) 276 (16%) 1728 
96-hour 841 (46%) 376 (21%) 292 (16%) 320 (17%) 1829 
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FIGURE A.1.5 
TEMPORAL DISTRIBUTION: 6-HOUR DURATION  


CONVECTIVE PRECIPITATION AREA 
 
 


  
 


 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


A.  1ST-QUARTILE CASES B.  2ND-QUARTILE CASES


C.  3RD-QUARTILE CASES D.  4TH-QUARTILE CASES
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data supporting current event sizing calculations.  Additionally,
climate change may result in changes in storm probability and
we need to ensure that the design resides on the safe-side of
reasonable event magnitude expectations.   Questions:  Is
industry standard only using the 100 year event?  Was 500 or
1000 year events considered for this work.  Would 500 or 1000
year events be considered as engineering safety factor for long
term stability?

Thanks for the opportunity to comment. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Tom Furgason"
<tfurgason@swca.com> 

02/02/2010 02:40 PM 
To "Salek Shafiqullah" <sshafiqullah@fs.fed.us> 
cc "Walter Keyes" <wkeyes@fs.fed.us>, <dkriegel@fs.fed.us>, "Beverley A Everson"

<beverson@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com> 
Subject FW: Rosemont Precipitation Information

Salek, 
  
I’m just forwarding this in case you have not seen this document.  Mindee informed me
that you and Walt have raised concerns about using the 100-year storm event for analysis
(again).  Responding to this memo may be a good approach from the Coronado, but I’ll
leave that up to you.   
  
Tom 
  

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, December 03, 2009 11:19 AM



To: 'Annandale, George'
Cc: Tom Furgason; Melissa Reichard
Subject: Rosemont Precipitation Information 
  
George, 
  
Attached is a TetraTech memo summarizing the precipitation data for the project. 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 

  

mailto:daleortmanpe@live.com



 


Tetra Tech 
3031 West Ina Road, Tucson, AZ 85741  


Tel 520.297.7723 Fax 520.297.7724 www.tetratech.com 
 


Technical Memorandum 
 


To: Daniel Roth – M3 


Cc: Jamie Joggerst – Tt 


From: Joel Carrasco 


Doc #: 057/09-320807-5.3 


Subject:   Rosemont Copper Project Design Storm and Precipitation 
Data/Design Criteria 


Date: April 7, 2009 
 
 


1.0 Introduction 
This memo was developed in order to solidify various design criteria for use at the 
Rosemont Copper Project (Project) site by various consulting groups. The goal of this 
analysis was to review information generated from various weather stations and select 
appropriate precipitation and pan evaporation data applicable to the Project site. 
Baseline information provided in Tetra Tech’s Stormwater Management Plan (2007) was 
supplemented with updated weather station information. Hydraulic design parameters 
needed to update the site-wide stormwater management plan is required as a 
supplement to this memorandum. 
 


2.0 Precipitation and Pan Evaporation 
Meteorological records for the immediate vicinity of the Rosemont Project site are of 
limited use for selecting appropriate precipitation and pan evaporation data. A 
meteorological station was installed at the Rosemont site in early-2006 to record 
precipitation. Pan evaporation was added to this station in mid-2008. The station is 
located at the center of the proposed open pit at an elevation of 5,350 feet above mean 
sea level (amsl). 
 
Weather stations located within an approximate 30 mile radius of the Project site are 
shown on Figure 1 and listed in Table 2.1. 
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Figure 1: Meteorology Station Locations 
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Table 2.1: Station Summary 


Name ID No. Latitude Longitude 
Elevation 


(feet amsl) 
Period of 
Record 


Canelo 1 NW 021231 310 33’ 1100 32’ 5,010 1910 – 2007 


Helvetia 023981 310 52’ 1100 47’ 4,300 1916 – 1950 


Santa Rita  027593 310 46’ 1100 51’ 4,300 1950 – 2005 


Tucson U of A 028815 320 15’ 1100 57’ 2,440 1894 – 2007 


Nogales 6 N 025924 310 25’ 1100 57’ 3,560 1952 – 2007 
Note:   The on-site Rosemont weather station is at 5,350’ amsl. 


The Santa Rita station has inconsistent readings from 2006-2007; therefore 
these years were not used in any analysis. 


Canelo is located about 23 miles to the southeast of the Project site at an elevation of 
5,010 feet amsl. Helvetia is located 5 miles to the west at an elevation of 4,300 feet 
amsl. The Santa Rita Experimental Range, located about 11 miles to the southwest of 
the site, is at 4,300 feet amsl. The Tucson U of A station is located about 31 miles to the 
north at an elevation of 2,440 feet amsl, and Nogales 6 N, located about 34 miles 
southeast, is at an elevation of 3,560 feet amsl. 


The annual average precipitation for the Rosemont area, estimated by Sellers 
(University of Arizona, 1977) for the period 1931 through 1970, was approximately 16 
inches. Based on records available from the Western Regional Climate Center (WRCC, 
2006), the average annual precipitation for Helvetia for the period 1916 through 1950 
was 19.72 inches. 


For comparison with more recent information, the average annual precipitation recorded 
at the Santa Rita Experimental Range station for the period from 1971 through 2005 was 
22.19 inches. Average annual precipitation for Canelo for the period 1971 through 2007 
was 18.10 inches. Average annual precipitation for the Tucson U of A station for the 
period from 1894 through 2007 was 11.13 inches, and the average annual precipitation 
for Nogales 6 N for the period from 1952 through 2007 was 17.37 inches (WRCC, 2006). 


Precipitation and evaporation summary data for the five (5) off-site stations shown in 
Figure 1 are summarized in Tables 2.2 and 2.3, respectively. 
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Table 2.2: Average Monthly Total Precipitation Summary (in) 


Month 


Tucson 
U of A 


(1894-2007) 
Nogales 


(1952-2007) 
Canelo 1 NW 


(1910-2007) 
Helvetia 


(1916-1950) 


Santa Rita 
Experimental 


Range 
(1950-2005) 


JAN 0.88 1.10 1.22 1.58 1.63 


FEB 0.83 0.85 1.17 1.72 1.46 


MAR 0.76 0.90 0.93 1.14 1.48 


APR 0.39 0.39 0.45 0.52 0.69 


MAY 0.18 0.22 0.20 0.28 0.24 


JUNE 0.26 0.47 0.72 0.67 0.62 


JULY 2.06 4.34 4.41 4.05 4.87 


AUG 2.15 4.13 4.04 4.15 4.32 


SEPT 1.15 1.55 1.70 2.19 2.15 


OCT 0.74 1.33 1.03 0.68 1.62 


NOV 0.77 0.66 0.84 1.22 1.15 


DEC 0.96 1.43 1.39 1.52 1.96 


TOTAL 11.13 17.37 18.10 19.72 22.19 
  Note: Average over recorded history. 


Only two of the stations, U of A and Nogales, recorded pan evaporation data over an 
extended period of time. This data is shown in Table 2.2. 
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Table 2.3: Average Monthly Pan Evaporation Summary (in) 


Month 


Tucson 
U of A 


(1894-2007) 
Nogales 


(1952-2007) 


JAN 3.25 3.59 


FEB 4.57 4.46 


MAR 6.95 7.01 


APR 9.88 9.35 


MAY 12.87 11.91 


JUNE 14.91 13.31 


JULY 13.17 10.00 


AUG 11.65 8.28 


SEPT 10.35 8.06 


OCT 7.81 7.17 


NOV 4.73 4.49 


DEC 3.37 3.57 


TOTAL 103.51 91.20 
   Note:  U of A Station is at 2,440’ amsl. 
              Nogales Station is at 3,560’ amsl. 
                                              Rosemont Station is at 5,350’ amsl. 
 
As indicated, Rosemont Copper installed an on-site monitoring station that began 
recording meteorological data in April 2006. This station is monitored by Applied 
Environmental Consultants (AEC), and the monitoring program includes data processing 
and instrument audits, calibrations, and maintenance. Measurements of pan evaporation 
were added at the Rosemont Weather Station in June 2008.  However, they were not 
included in any analysis due to the short period of recorded data.   
 
The Rosemont meteorological monitoring site is located at the center of the proposed 
open pit at an elevation of 5,350 feet amsl. Table 2.4 summarizes the average monthly 
precipitation for the data recorded over the last two (2) years (April 2006 through 
September 2008). Detailed precipitation information, as needed, can be found on the 
quarterly reports provided by AEC. Data is recorded daily and provided to Rosemont on 
a quarterly basis. 
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 Table 2.4: Average Monthly Precipitation Summary (in) 


Month 


Rosemont 
Station 


(2006-2008) 


JAN 0.59 
FEB 0.79 
MAR 0.45 
APR 0.45 
MAY 0.51 
JUNE 0.98 
JULY 5.51 
AUG 3.74 
SEPT 1.62 
OCT 0.24 
NOV 1.11 
DEC 1.16 


TOTAL 17.12 
   Note:  Rosemont Station is at 5,350’ amsl. 
 


3.0 Climatology 
Rainfall totals for various rainfall events were taken from the online National Oceanic 
and Atmospheric Administration (NOAA) site. The methods used to determine the 
temporal distribution of the various rainfall events are discussed in Appendix A1 of Atlas 
14 (NOAA, 2004). Arizona lies in the convective precipitation area (Figure A.1.1 from 
Atlas 14), and 52% of the convective storms have the majority of rainfall occurring in the 
first quartile (first one and a half hours) of the rainfall event. Figure A.1.9.A from Atlas 14 
was used for the temporal distribution. Pertinent climatology data derived from the 
NOAA Atlas is presented in the Attachment A of this memo. 
 
Table 3.1 presents the flood frequency analysis rainfall depths from the NOAA Atlas, i.e. 
rainfall depths recommended for the use of the Rosemont Copper Project. The temporal 
distributions for runoff modeling are derived from the 6-hr temporal distributions 
compressed into a 1-hr distribution and are summarized in Table 3.2. Attachment A 
provides backup information from the NOAA Atlas. 
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Table 3.1: Flood Frequency Storm Precipitation Summary (in) 


Event 1-Hour 3-Hour 6-Hour 24-Hour 


2-Year 1.42 1.60 1.83 2.21 


5-Year 1.85 2.03 2.30 2.75 


10-Year 2.16 2.38 2.68 3.18 


25-Year 2.57 2.86 3.22 3.77 


50-Year 2.87 3.24 3.66 4.23 


100-Year 3.17 3.63 4.12 4.75 


500-Year 3.84 4.59 5.24 6.00 


1000-Year 4.14 5.03 5.76 6.57 


 


Table 3.2: 1-hr Flood Frequency Design Precipitation Hyetographs 


% of % of Time Storm Depth (in) 
Duration Rainfall (min) 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 


0.0% 0.0% 0 0.00 0.00 0.00 0.00 0.00 


8.3% 23.1% 5 0.33 0.43 0.50 0.59 0.73 


16.7% 44.8% 10 0.64 0.83 0.97 1.15 1.42 


25.0% 65.0% 15 0.92 1.20 1.40 1.67 2.06 


33.3% 81.6% 20 1.16 1.51 1.76 2.10 2.59 


41.7% 90.1% 25 1.28 1.67 1.95 2.32 2.86 


50.0% 93.6% 30 1.33 1.73 2.02 2.41 2.97 


58.3% 96.5% 35 1.37 1.79 2.08 2.48 3.06 


66.7% 98.6% 40 1.40 1.82 2.13 2.53 3.13 


75.0% 99.7% 45 1.42 1.84 2.15 2.56 3.16 


83.3% 99.9% 50 1.42 1.85 2.16 2.57 3.17 


91.7% 100.0% 55 1.42 1.85 2.16 2.57 3.17 


100.0% 100.0% 60 1.42 1.85 2.16 2.57 3.17 


Storm depths and temporal distributions illustrated above were based on the latitude and 
longitude of the Rosemont Project site. These values are applicable to sizing stormwater 
conveyance channels, etc. 
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4.0 Results 
Data derived from the Nogales weather station was selected to represent the long-term 
weather conditions at the Rosemont site. In comparison to Rosemont, the total average 
annual rainfall for the Nogales station is 17.37 inches which is less than a 2% difference 
(0.25 inches) of the Rosemont station. Although the Nogales station is located at an 
elevation of 3,560 feet amsl versus 5,350 feet amsl for the Rosemont station, the 
Nogales station is the closest station to the Rosemont that includes more than 50 years 
of continuous data for both precipitation and evaporation measurements. Pan 
evaporation data from the Nogales was adjusted to the Rosemont project site based on 
a linear trend with the each station’s elevation.  Table 4.1 summaries the Nogales station 
meteorological measurements and the projected Rosemont pan evaporation values. 
This data is recommended where precipitation and pan evaporation data is required, 
such as infiltration modeling.  


Table 4.1: Average Monthly Nogales Station Summary (in) 


Month Precipitation Pan 
Evaporation


Rosemont Projected 
Pan Evaporation 


JAN 1.10 3.59 4.13 


FEB 0.85 4.46 4.28 


MAR 0.90 7.01 7.11 


APR 0.39 9.35 8.50 


MAY 0.22 11.91 10.38 


JUNE 0.47 13.31 10.75 


JULY 4.34 10.00 4.93 


AUG 4.13 8.28 2.89 


SEPT 1.55 8.06 4.40 


OCT 1.33 7.17 6.15 


NOV 0.66 4.49 4.11 


DEC 1.43 3.57 3.89 


TOTAL 17.37 91.20 71.52 
Note:  Nogales Station is at 3,560’ amsl. 


              Rosemont Station is at 5,350’ amsl. 
 


5.0 Hydrology Methodology 
Rosemont Copper site can be divided into two (2) types of areas for hydrologic 
purposes. The two (2) types of areas include small watersheds and large watersheds.   
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One hour storms will be utilized for the peak design flow for sizing of channels. 24-hour 
storms will be utilized where volume design is required such as pond sizing.   


Small Watersheds (5 acres or less): 


The Rational Method will be used for estimating peak run-off rates from small 
watersheds such as building roofs, walkways, parking lots, and other small structures. 
For volume design requirements, the 24-hour storm should be used.   


The Peak Flow Rate can be estimated using: 
Q =CIA 


 
Q  = Flow rate, ft3/s 
C = Run-off Coefficient 
I     = Rainfall Intensity, in/hr 
A = Area, acres 


 


Large Watersheds (more than 5 acres): 


The SCS procedure will be utilized for watershed basins greater than 5 acres. The SCS 
procedure consists of selecting a design storm and computing direct run-off with the use 
of curve numbers and numerous soil cover combinations.  


Lag Time equation: 


5.0


7.08.0


1900
)1(


y
SLLg +


=  


 
 


Lg = Lag Time, hrs. 
L = Distance of the Longest Watercourse, ft. 
Y = Average watercourse slope, %. 
 


101000
−=


CN
S  


Curve Number 


The Natural Resource Conservation Service (NRCS) has developed a widely 
used curve number procedure for estimating run-off. This procedure will be used 
to estimate the direct runoff for each watershed basin.  


 
Rainfall infiltration losses depend primarily on soil characteristics and land use 
(surface cover). The NRCS method uses a combination of soil conditions and 
land use to assign run-off factors known as run-off curve numbers. These 
represent the run-off potential of an area when the soil is not frozen (i.e. the 
higher the CN, the higher the run-off potential). 
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Hydrologic soil data is compiled by the NRCS as part of soil surveys developed 
for the through the United States. The data used is from the detailed Soil Survey 
Geographic Database (SSURGO) data set. The hydrologic soil group is an 
indication of the run-off potential of the soil. Soils are classified A, B, C, D 
according to run-off potential. 'A' type soils, such as sandy soil, have very low 
run-off potential. Heavy clay and mucky soils are of type 'D' and have very high 
run-off potential.  Land use areas are tabulated in the SCS TR-55 manual and 
correspond to specific curve numbers based on soil types. These curve numbers 
are applicable to average antecedent moisture conditions. 
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Monthly Total Precipitation Date: 12/19/2008


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
Nogales 6 N 1.1 0.85 0.9 0.39 0.22 0.47 4.34 4.13 1.55 1.33 0.66 1.43 17.37


Tucson U of A 0.88 0.83 0.76 0.39 0.18 0.26 2.06 2.15 1.15 0.74 0.77 0.96 11.13
Rosemont Copper 0.59 0.79 0.45 0.45 0.51 0.98 5.51 3.74 1.62 0.24 1.11 1.16 17.15


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper  
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Annual Total Precipitation Date: 12/19/2008


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
Nogales 6 N 1.1 0.85 0.9 0.39 0.22 0.47 4.34 4.13 1.55 1.33 0.66 1.43 17.37


Tucson U of A 0.88 0.83 0.76 0.39 0.18 0.26 2.06 2.15 1.15 0.74 0.77 0.96 11.13
Rosemont Copper 0.59 0.79 0.45 0.45 0.51 0.98 5.51 3.74 1.62 0.24 1.11 1.16 17.15


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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Site Water Management Rosemont Copper


CLIENT: Rosemont Copper
PROJECT: Rosemont Copper Project JOB NO: 114-320807
SUBJECT: Climatology BY: J. Carrasco
DETAILS Average Monthly Pan Evaporation Date: 1/16/2009


Station Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total Elevation
Tucson U of A 3.25 4.57 6.95 9.88 12.87 14.91 13.17 11.65 10.35 7.81 4.73 3.37 103.51 2440


Nogales 6 N 3.59 4.46 7.01 9.35 11.91 13.31 9.89 8.28 8.06 7.17 4.49 3.57 91.09 3560
Rosemont Copper (Measured) 4.77 2.92 4.11 2.32 2.20 2.22 18.53 5350


Rosemont (Projected) 4.13 4.28 7.11 8.5 10.38 10.75 4.93 2.89 4.4 6.15 4.11 3.89 71.52 5350


                                                                                                                                     


Source: http://www.wrcc.dri.edu/summary/Climsmaz.html
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POINT PRECIPITATION
FREQUENCY ESTIMATES


FROM NOAA ATLAS 14
Arizona 31.862 N 110.692 W 4429 feet


from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley


NOAA, National Weather Service, Silver Spring, Maryland, 2006
Extracted: Fri Dec 19 2008


Precipitation Frequency Estimates (inches)
ARI*


(years)
5


min
10
min


15
min


30
min


60
min


120
min 3 hr 6 hr 12 hr 24 hr 48 hr 4


day 7 day 10
day


20
day


30
day


45
day


60
day


1 0.35 0.54 0.66 0.89 1.10 1.22 1.27 1.47 1.72 1.77 1.98 2.37 2.84 3.30 4.54 5.76 7.17 8.48
2 0.45 0.69 0.85 1.15 1.42 1.55 1.60 1.83 2.15 2.21 2.47 2.95 3.55 4.13 5.67 7.19 8.95 10.57
5 0.59 0.90 1.11 1.49 1.85 1.99 2.03 2.30 2.68 2.75 3.07 3.69 4.46 5.15 7.01 8.80 10.84 12.78
10 0.69 1.04 1.30 1.75 2.16 2.33 2.38 2.68 3.11 3.18 3.57 4.31 5.20 5.97 8.03 10.02 12.23 14.38
25 0.82 1.24 1.54 2.08 2.57 2.80 2.86 3.22 3.72 3.77 4.26 5.19 6.24 7.09 9.39 11.58 13.97 16.36
50 0.91 1.39 1.72 2.32 2.87 3.16 3.24 3.66 4.20 4.23 4.81 5.90 7.07 7.96 10.42 12.73 15.22 17.77


100 1.01 1.53 1.90 2.56 3.17 3.53 3.63 4.12 4.71 4.75 5.39 6.65 7.94 8.87 11.46 13.86 16.44 19.13
200 1.10 1.68 2.08 2.80 3.46 3.90 4.04 4.59 5.23 5.28 5.99 7.44 8.85 9.81 12.49 14.97 17.61 20.43
500 1.22 1.86 2.31 3.10 3.84 4.40 4.59 5.24 5.94 6.00 6.82 8.55 10.12 11.09 13.86 16.39 19.09 22.06
1000 1.32 2.00 2.48 3.35 4.14 4.79 5.03 5.76 6.50 6.57 7.47 9.45 11.14 12.09 14.90 17.45 20.18 23.25


* These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting forces estimates near zero to appear as zero.


* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)


ARI**
(years)


5
min


10
min


15
min


30
min


60
min


120
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20
day


30
day


45
day


60
day


1 0.40 0.60 0.75 1.00 1.24 1.37 1.42 1.65 1.92 1.93 2.17 2.60 3.13 3.64 4.97 6.28 7.80 9.22
2 0.51 0.77 0.96 1.29 1.60 1.74 1.79 2.06 2.40 2.42 2.71 3.25 3.92 4.56 6.22 7.85 9.74 11.50
5 0.66 1.00 1.24 1.67 2.07 2.23 2.27 2.58 2.99 3.00 3.37 4.07 4.92 5.68 7.69 9.61 11.81 13.92
10 0.77 1.17 1.45 1.95 2.41 2.60 2.66 3.01 3.47 3.48 3.92 4.74 5.74 6.58 8.82 10.95 13.33 15.67
25 0.91 1.39 1.72 2.31 2.86 3.12 3.19 3.62 4.15 4.19 4.67 5.70 6.90 7.83 10.32 12.68 15.25 17.87
50 1.02 1.55 1.93 2.59 3.21 3.53 3.62 4.12 4.70 4.75 5.29 6.49 7.83 8.80 11.47 13.95 16.66 19.45


100 1.13 1.72 2.14 2.88 3.56 3.96 4.08 4.66 5.30 5.35 5.93 7.33 8.82 9.84 12.64 15.22 18.04 21.00
200 1.24 1.89 2.35 3.16 3.91 4.40 4.57 5.22 5.93 5.99 6.63 8.24 9.87 10.93 13.84 16.48 19.38 22.49
500 1.40 2.12 2.63 3.55 4.39 5.01 5.25 6.03 6.82 6.88 7.60 9.55 11.36 12.43 15.46 18.16 21.12 24.43
1000 1.52 2.32 2.87 3.87 4.79 5.52 5.83 6.70 7.54 7.61 8.38 10.60 12.60 13.64 16.72 19.42 22.44 25.88


* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.


* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)


ARI**
(years)


5
min


10
min


15
min


30
min


60
min


120
min


3
hr


6
hr


12
hr


24
hr


48
hr


4
day


7
day


10
day


20
day


30
day


45
day


60
day


1 0.32 0.48 0.60 0.80 0.99 1.10 1.15 1.31 1.55 1.62 1.82 2.17 2.60 3.02 4.16 5.29 6.61 7.79
2 0.41 0.62 0.77 1.03 1.28 1.40 1.45 1.64 1.93 2.03 2.27 2.71 3.24 3.77 5.20 6.61 8.24 9.71
5 0.52 0.80 0.99 1.33 1.65 1.78 1.83 2.05 2.39 2.52 2.82 3.38 4.06 4.69 6.41 8.07 9.98 11.73
10 0.61 0.93 1.15 1.55 1.92 2.07 2.13 2.38 2.77 2.91 3.27 3.93 4.72 5.42 7.33 9.17 11.24 13.18
25 0.72 1.09 1.36 1.83 2.26 2.47 2.54 2.83 3.28 3.43 3.88 4.69 5.63 6.41 8.54 10.57 12.80 14.95
50 0.80 1.21 1.50 2.02 2.50 2.76 2.83 3.18 3.67 3.82 4.34 5.29 6.34 7.15 9.43 11.58 13.89 16.20


100 0.87 1.32 1.64 2.21 2.74 3.05 3.14 3.52 4.05 4.22 4.83 5.92 7.07 7.91 10.30 12.56 14.93 17.38
200 0.94 1.43 1.77 2.39 2.96 3.32 3.43 3.86 4.43 4.62 5.32 6.56 7.81 8.66 11.15 13.48 15.91 18.47
500 1.02 1.56 1.93 2.60 3.22 3.67 3.81 4.30 4.93 5.14 5.98 7.41 8.79 9.65 12.24 14.63 17.12 19.80
1000 1.08 1.65 2.05 2.76 3.41 3.93 4.09 4.63 5.29 5.54 6.48 8.08 9.56 10.41 13.05 15.46 17.98 20.75


* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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These maps were produced using a direct map request from the
U.S. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.


Please read disclaimer for more information.


Other Maps/Photographs -


View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief and camera tilts has been removed. It combines the image
characteristics of a photograph with the geometric qualities of a map. Visit the USGS for more information.


Watershed/Stream Flow Information -


Find the Watershed for this location using the U.S. Environmental Protection Agency's site.


Climate Data Sources -


Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study,
please refer to NOAA Atlas 14 Document.


Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:
 ...OR...  of this location (31.862/-110.692). Digital ASCII data can be obtained directly from NCDC.


Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.


Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway
Silver Spring, MD 20910
(301) 713-1669
Questions?: HDSC.Questions@noaa.gov


Disclaimer
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Appendix A.1.  Temporal distributions of heavy precipitation associated with NOAA Atlas 14 
Volume 1 
 
1. Introduction  
Temporal distributions of heavy precipitation are provided for use with precipitation frequency 
estimates from NOAA Atlas 14 Volume 1 for 6-, 12-, 24- and 96-hour durations covering the 
semiarid southwestern United States.  The temporal distributions are expressed in probabilistic terms 
as cumulative percentages of precipitation and duration at various percentiles.  The starting time of 
precipitation accumulation was defined in the same fashion as it was for precipitation frequency 
estimates for consistency. 


The project area was divided into two sub-regions based on the seasonality of observed heavy 
precipitation events.  Figure A.1.1 shows the areal divisions for the temporal distribution regions. 


Temporal distributions for each duration are presented in Figures A.1.2 and A.1.3.  The data were 
also subdivided into quartiles based on where in the distribution the most precipitation occurred in 
order to provide more specific information on the varying distributions that were observed.  Figures 
A.1.4 through A.1.11 depict temporal distributions for each quartile for the four durations.  Digital 
data to generate all temporal distribution curves are available at 
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_temporal.html.  Table A.1.1 lists the number and proportion 
of cases in each quartile for each duration and region.  
 
2. Methodology.  This project largely followed the methodology used by the Illinois State Water 
Survey (Huff, 1990) except in the definition of the precipitation accumulation.  This project computed 
precipitation accumulations for specific (6-, 12-, 24- and 96-hour) time periods as opposed to single 
events or storms in order to be consistent with the way duration was defined in the associated 
precipitation frequency project.  As a result, the accumulation cases may contain parts of one, or more 
than one precipitation event.  Accumulation computations were made moving from earlier to later in 
time resulting in an expected bias towards front loaded distributions when compared with 
distributions for single storm events. 


The General and Convective Precipitation Areas (Figure A.1.1) were established using factors set 
forth in previous work (Gifford et al., 1967; NOAA, 1989), including the seasonality of maximum 
precipitation and event types.  Maximum events in the General Precipitation Area were dominated by 
cool season precipitation while maximum events in the Convective Precipitation Area occurred in the 
warm season. 


For every precipitation observing station in the project area that recorded precipitation at least 
once an hour, the three largest precipitation accumulations were selected for each month in the entire 
period of record and for each of the four durations.  A minimum threshold was applied to make sure 
only heavier precipitation cases were being captured.  The precipitation with an average recurrence 
interval (ARI) of 2 years at each observing station for each duration was used as the minimum 
threshold at that station.   


A minimum threshold of 25-year ARI was tested.  It was found to produce results similar to using 
a 2-year ARI minimum threshold.  The 25-year ARI threshold was rejected because it reduced the 
number of samples sufficiently to cause concern for the stability of the estimates. 


Each of the accumulations was converted into a ratio of the cumulative hourly precipitation to the 
total precipitation for that duration, and a ratio of the cumulative time to the total time.  Thus, the last 
value of the summation ratios always had a value of 100%.  Within the General Area, and separately 
within the Convective Precipitation Area, the data were combined, cumulative deciles of precipitation 
were computed at each time step, and then results were plotted to provide the graphs presented in 
Figures A.1.2 and A.1.3.  The data were also separated into categories by the quartile in which the 
greatest percentage of the total precipitation occurred and the procedure was repeated for each 
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quartile category to produce the graphs shown in Figures A.1.4 through A.1.11.   A moving window 
weighted average smoothing technique was performed on each curve.   


 
3. Interpreting the Results 
Figures A.1.2 and A.1.3 present cumulative probability plots of temporal distributions for the 6-, 12-, 
24- and 96-hour durations for the General and the Convective Precipitation Areas.  Figures A.1.4 
through A.1.11 present the same information but for categories based on the quartile of most 
precipitation.  The x-axis is the cumulative percentage of the time period.  The y-axis is the 
cumulative percentage of total precipitation. 


The data on the graph represent the average of many events illustrating the cumulative probability 
of occurrence at 10% increments.  For example, the 10% of cases in which precipitation is 
concentrated closest to the beginning of the time period will have distributions that fall above and to 
the left of the 10% curve.  At the other end of the spectrum, only 10% of cases are likely to have a 
temporal distribution falling to the right and below the 90% curve.  In these latter cases the bulk of 
the precipitation falls toward the end of the time period.   The 50% curve represents the median 
temporal distribution on each graph. 


First-quartile graphs consist of cases where the greatest percentage of the total precipitation fell 
during the first quarter of the time period, i.e., the first 1.5 hours of a 6-hour period, the first 3 hours 
of a 12-hour period, etc.  The second, third and fourth quartile plots, similarly are for cases where the 
most precipitation fell in the second, third or fourth quarter of the time period. 


The time distributions consistently show a greater spread, and therefore greater variation, 
between the 10% and 90% probabilities as the duration increases.  Longer durations are more likely to 
have captured more than one event separated by drier periods; however, this has not been objectively 
tested as the cause of the greater variation at longer durations.  The median of the distributions 
gradually becomes steeper at longer durations.  The cases of the Convective Precipitation Area had 
steeper gradients than the cases of the General Precipitation Area for all durations and quartiles. 


The following is an example of how to interpret the results using Figure A.1.8a and Table A.1.1.  
Of the 1,728 cases in the General Precipitation Area, 630 of them were first-quartile events: 


• In 10% of these cases, 50% of the total rainfall (y-axis) fell in the first 1.8 hours of 
event time (7.5% on the x-axis).  By the 12th hour (50% on the x-axis), all of the 
precipitation (100% on the y-axis) had fallen. 


• A median case of this type will drop half of its total rain (50% on the y-axis) in 5.4 
hours (22.5% on the x-axis). 


• In 90 percent of these events, 50% of the total precipitation fell by 10.2 hours (42.5% 
on the x-axis). 


 
4. Application of Results 
Care should be taken in the use of these data.  The data are presented in order to show the range of 
possibilities and to show that the range can be broad.  The data should be used in a way that reflects 
the goals of the user.  For example while all cases represented in the data will preserve volume, there 
will be a broad range of peak flow that could be computed.  In those instances where peak flow is a 
critical design criterion, users should consider temporal distributions likely to produce higher peaks 
rather than the 50th percentile or median cases, for example.  In addition, users should consider 
whether using results from one of the quartiles rather than from the "all cases" sample might achieve 
more appropriate results for their situation. 
 
5. Summary and General Findings 
The results presented here can be used for determining temporal distributions of heavy precipitation 
at particular durations and amounts and at particular levels of probability.  The results are designed 
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for use with precipitation frequency estimates and may not be the same as the temporal distributions 
of single storms or single precipitation events.  A majority of the cases analyzed were first-quartile 
cases regardless of precipitation area or duration (Table A.1.1).  Fewer and fewer cases fell into each 
of the subsequent quartile categories with the fourth quartile containing the fewest number of cases.  
The time distributions show a greater spread between the percentiles with increasing duration.  The 
median of the distributions becomes steeper with increasing duration.   Overall, the Convective 
Precipitation Area distributions showed a steeper gradient and therefore depicted more initially 
intense precipitation than the General Precipitation Area distributions regardless of duration. 
 
 
 
Table A.1.1.  Numbers and proportion of cases in each quartile for each duration and temporal 
distribution region associated with NOAA Atlas 14 Volume 1. 


Convective Precipitation Area 
 


1st Quartile 2nd Quartile 3rd Quartile 4th Quartile 
Total number 


of cases 
6-hour 1679 (52%) 744 (23%) 509 (16%) 284 (9%) 3216 


12-hour 1753 (51%) 769 (22%) 567 (17%) 354 (10%) 3443 
24-hour 1751 (50%) 645 (19%) 571 (17%) 492 (14%) 3459 
96-hour 1952 (63%) 707 (19%) 530 (14%) 527 (14%) 3716 


 
General Precipitation Area 
 


1st Quartile 2nd Quartile 3rd Quartile 4th Quartile 
Total number 


of cases 
6-hour 669 (36%) 471 (26%) 468 (25%) 243 (13%) 1851 


12-hour 596 (33%) 465 (26%) 469 (26%) 277 (15%) 1807 
24-hour 630 (36%) 442 (26%) 380 (22%) 276 (16%) 1728 
96-hour 841 (46%) 376 (21%) 292 (16%) 320 (17%) 1829 
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FIGURE A.1.5 
TEMPORAL DISTRIBUTION: 6-HOUR DURATION  


CONVECTIVE PRECIPITATION AREA 
 
 


  
 


 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


A.  1ST-QUARTILE CASES B.  2ND-QUARTILE CASES


C.  3RD-QUARTILE CASES D.  4TH-QUARTILE CASES
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From: Tom Furgason
To: Salek Shafiqullah
Cc: Beverley A Everson; Dale Ortman PE; dkriegel@fs.fed.us; Walter Keyes; Melinda D Roth
Subject: RE: FW: Rosemont Precipitation Information
Date: 02/12/2010 02:40 PM

Salek,
 
Thank you for your comments.  Would you like me to send these to Rosemont or do you think that
it would be better from Bev?
 
Tom
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Friday, February 05, 2010 1:37 PM
To: Tom Furgason
Cc: Beverley A Everson; Dale Ortman PE; dkriegel@fs.fed.us; Walter Keyes; Melinda D Roth
Subject: Re: FW: Rosemont Precipitation Information
 

Hello Tom, 
Thank you for forwarding the draft powerpoint from Golder regarding the landforming design criteria.
 Comments regarding the precipitation/design storm.

1. I would like to see the landform design subjected to the design storm after the slope material
has been wetted and therefore has antecedent moisture. I could not tell if that was the case.  

2. 100 year 1 hour event:  A minor modification to the design storm:  The mean value of 3.17
inches was used in the analysis.  However, in Pima County (Pima County Technical Policy
TECH-010 attached), it is customary to use the upper 90% confidence interval which equates to
3.56 inches for the same recurrence interval and duration (page 15 of the Tetra Tech report).
 Therefore, if 100 year 1 hour event is to be used, then please modify the analysis to include a
more conservative value.

3. Larger than 100 year:  Engineered designs, for long term stability, is one of the fundamental
question to be answered by these studies. The designed landform will very likely last in-place
for far longer than 100 years, thus putting the statistical probability of the landform facing an
event of larger magnitude in the likely category.  Besides, there is less than 200 years of data
supporting current event sizing calculations.  Additionally, climate change may result in changes
in storm probability and we need to ensure that the design resides on the safe-side of
reasonable event magnitude expectations.   Questions:  Is industry standard only using the 100
year event?  Was 500 or 1000 year events considered for this work.  Would 500 or 1000 year
events be considered as engineering safety factor for long term stability?

Thanks for the opportunity to comment. 

Salek Shafiqullah, Hydrologist
Coronado National Forest

mailto:tfurgason@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:daleortmanpe@live.com
mailto:dkriegel@fs.fed.us
mailto:wkeyes@fs.fed.us
mailto:mroth@fs.fed.us


520-388-8377 

"Tom Furgason" <tfurgason@swca.com>

02/02/2010 02:40 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>
cc "Walter Keyes" <wkeyes@fs.fed.us>, <dkriegel@fs.fed.us>, "Beverley

A Everson" <beverson@fs.fed.us>, "Dale Ortman PE"
<daleortmanpe@live.com>

Subject FW: Rosemont Precipitation Information

 
  

Salek, 
  
I’m just forwarding this in case you have not seen this document.  Mindee informed me that you and Walt have
raised concerns about using the 100-year storm event for analysis (again).  Responding to this memo may be a

good approach from the Coronado, but I’ll leave that up to you.   
  
Tom 
 

 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, December 03, 2009 11:19 AM
To: 'Annandale, George'
Cc: Tom Furgason; Melissa Reichard
Subject: Rosemont Precipitation Information 
  
George, 
  
Attached is a TetraTech memo summarizing the precipitation data for the project. 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
 

mailto:daleortmanpe@live.com


From: Dale Ortman
To: Salek Shafiqullah - USFS; Tom Furgason - SWCA
Cc: Bev Everson - USFS; Debby Kriegel; Melinda D Roth - CNF; Walt Keyes - CNF
Subject: Re: FW: Rosemont Precipitation Information
Date: 02/16/2010 01:35 PM

This is done...  Spoke with Mike George and he said he could easily accomodate  
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: Salek Shafiqullah <sshafiqullah@fs.fed.us>
Date: Sat, 13 Feb 2010 05:13:01 
To: <tfurgason@swca.com>
Cc: <beverson@fs.fed.us>; <daleortmanpe@live.com>; <dkriegel@fs.fed.us>; <mroth@fs.fed.us>; 
<wkeyes@fs.fed.us>
Subject: RE: FW: Rosemont Precipitation Information

Hello Tom, 
The intended audience for the precipitation comments was Golder in relation to their landforming 
work.  I was hoping that it would have been forwarded to them prior to them finishing their work 
so we could discuss.  In hind sight, I should have asked for authorization to contact your sub-
consultant directly to discuss design details.....similar to what Debby has done with Horst.   
 
Salek Shafiqullah, Hydrologist
 Coronado National Forest
 520-388-8377 
 
 
 
 "Tom Furgason" <tfurgason@swca.com> 
02/12/2010 02:40 PM 
 
To "Salek Shafiqullah" <sshafiqullah@fs.fed.us> 
 
cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com>, 
<dkriegel@fs.fed.us>, "Walter Keyes" <wkeyes@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us> 
 
Subject RE: FW: Rosemont Precipitation Information 
 
 
 
 
 
Salek, 
  
Thank you for your comments.  Would you like me to send these to Rosemont or do you think that it 
would be better from Bev? 
  
Tom 
  
 
 
----------------
 
From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
 Sent: Friday, February 05, 2010 1:37 PM
 To: Tom Furgason
 Cc: Beverley A Everson; Dale Ortman PE; dkriegel@fs.fed.us; Walter Keyes; Melinda D Roth
 Subject: Re: FW: Rosemont Precipitation Information 
  

 Hello Tom, 
 Thank you for forwarding the draft powerpoint from Golder regarding the landforming design 
criteria.  Comments regarding the precipitation/design storm. 
1.        I would like to see the landform design subjected to the design storm after the slope 
material has been wetted and therefore has antecedent moisture. I could not tell if that was the 
case.   
2.        100 year 1 hour event:  A minor modification to the design storm:  The mean value of 
3.17 inches was used in the analysis.  However, in Pima County (Pima County Technical Policy TECH-
010 attached), it is customary to use the upper 90% confidence interval which equates to 3.56 
inches for the same recurrence interval and duration (page 15 of the Tetra Tech report). 
 Therefore, if 100 year 1 hour event is to be used, then please modify the analysis to include a 
more conservative value. 
3.        Larger than 100 year:  Engineered designs, for long term stability, is one of the 
fundamental question to be answered by these studies. The designed landform will very likely last 
in-place for far longer than 100 years, thus putting the statistical probability of the landform 
facing an event of larger magnitude in the likely category.  Besides, there is less than 200 years 
of data supporting current event sizing calculations.  Additionally, climate change may result in 
changes in storm probability and we need to ensure that the design resides on the safe-side of 
reasonable event magnitude expectations.   Questions:  Is industry standard only using the 100 year 
event?  Was 500 or 1000 year events considered for this work.  Would 500 or 1000 year events be 
considered as engineering safety factor for long term stability? 

 Thanks for the opportunity to comment. 
 
 
 
 
 
 Salek Shafiqullah, Hydrologist
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 Coronado National Forest
 520-388-8377 
 
 
 "Tom Furgason" <tfurgason@swca.com> 
02/02/2010 02:40 PM 
 
 
To "Salek Shafiqullah" <sshafiqullah@fs.fed.us> 
 
cc "Walter Keyes" <wkeyes@fs.fed.us>, <dkriegel@fs.fed.us>, "Beverley A Everson" 
<beverson@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com> 
 
Subject FW: Rosemont Precipitation Information 
  
 
 
     
 

 
 
 Salek, 
  
 I'm just forwarding this in case you have not seen this document.  Mindee informed me that you 
and Walt have raised concerns about using the 100-year storm event for analysis (again). 
 Responding to this memo may be a good approach from the Coronado, but I'll leave that up to you. 
  
  
 Tom 
   
 
  
 
----------------
 

 From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
 Sent: Thursday, December 03, 2009 11:19 AM
 To: 'Annandale, George'
 Cc: Tom Furgason; Melissa Reichard
 Subject: Rosemont Precipitation Information 
  
 George, 
  
 Attached is a TetraTech memo summarizing the precipitation data for the project. 
  
 Dale 
  
 _______________________ 
  
 Dale Ortman PE PLLC 
 Consulting Engineer 
  
 (520) 896-2404 - Arizona Office 
 (520) 449-7307 - Mobile 
 (435) 682-2777 - Utah Office 
  
 daleortmanpe@live.com 
  
 PO Box 1233 
 Oracle, AZ  85623 
  



From: Salek Shafiqullah
To: Tom Furgason
Cc: Beverley A Everson; Dale Ortman PE; dkriegel@fs.fed.us; Melinda D Roth; Walter Keyes
Subject: RE: FW: Rosemont Precipitation Information
Date: 02/12/2010 10:12 PM

Hello Tom,
The intended audience for the precipitation comments was Golder in relation to their
landforming work.  I was hoping that it would have been forwarded to them prior to
them finishing their work so we could discuss.  In hind sight, I should have asked for
authorization to contact your sub-consultant directly to discuss design
details.....similar to what Debby has done with Horst.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Tom Furgason" <tfurgason@swca.com>

"Tom Furgason"
<tfurgason@swca.com> 

02/12/2010 02:40 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>

cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale
Ortman PE" <daleortmanpe@live.com>,
<dkriegel@fs.fed.us>, "Walter Keyes"
<wkeyes@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>

Subject RE: FW: Rosemont Precipitation Information

Salek,

 
Thank you for your comments.  Would you like me to send these to Rosemont or
do you think that it would be better from Bev?

 
Tom

 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Friday, February 05, 2010 1:37 PM
To: Tom Furgason
Cc: Beverley A Everson; Dale Ortman PE; dkriegel@fs.fed.us; Walter
Keyes; Melinda D Roth
Subject: Re: FW: Rosemont Precipitation Information
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Hello Tom, 
Thank you for forwarding the draft powerpoint from Golder regarding
the landforming design criteria.  Comments regarding the
precipitation/design storm. 

1.    I would like to see the landform design subjected to the
design storm after the slope material has been wetted and
therefore has antecedent moisture. I could not tell if that was
the case.   
2.    100 year 1 hour event:  A minor modification to the design
storm:  The mean value of 3.17 inches was used in the
analysis.  However, in Pima County (Pima County Technical
Policy TECH-010 attached), it is customary to use the upper
90% confidence interval which equates to 3.56 inches for the
same recurrence interval and duration (page 15 of the Tetra
Tech report).  Therefore, if 100 year 1 hour event is to be used,
then please modify the analysis to include a more conservative
value. 
3.    Larger than 100 year:  Engineered designs, for long term
stability, is one of the fundamental question to be answered by
these studies. The designed landform will very likely last in-place
for far longer than 100 years, thus putting the statistical
probability of the landform facing an event of larger magnitude
in the likely category.  Besides, there is less than 200 years of
data supporting current event sizing calculations.  Additionally,
climate change may result in changes in storm probability and
we need to ensure that the design resides on the safe-side of
reasonable event magnitude expectations.   Questions:  Is
industry standard only using the 100 year event?  Was 500 or
1000 year events considered for this work.  Would 500 or 1000
year events be considered as engineering safety factor for long
term stability?

Thanks for the opportunity to comment. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Tom Furgason"
<tfurgason@swca.com> 

02/02/2010 02:40 PM 
To "Salek Shafiqullah" <sshafiqullah@fs.fed.us> 
cc "Walter Keyes" <wkeyes@fs.fed.us>, <dkriegel@fs.fed.us>, "Beverley A Everson"

<beverson@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com> 
Subject FW: Rosemont Precipitation Information



 

  

Salek, 
  
I’m just forwarding this in case you have not seen this document.  Mindee informed me
that you and Walt have raised concerns about using the 100-year storm event for analysis
(again).  Responding to this memo may be a good approach from the Coronado, but I’ll
leave that up to you.   
  
Tom 
  

 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, December 03, 2009 11:19 AM
To: 'Annandale, George'
Cc: Tom Furgason; Melissa Reichard
Subject: Rosemont Precipitation Information 
  
George, 
  
Attached is a TetraTech memo summarizing the precipitation data for the project. 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 



  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Beverley A Everson
To: Tom Furgason
Cc: Dale Ortman PE; dkriegel@fs.fed.us; Melinda D Roth; Salek Shafiqullah; Walter Keyes
Subject: RE: FW: Rosemont Precipitation Information
Date: 02/12/2010 04:04 PM

Tom, please forward Salek's comments.  Thank you - Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason" <tfurgason@swca.com>

02/12/2010 02:40 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>
cc "Beverley A Everson" <beverson@fs.fed.us>, "Dale Ortman PE"

<daleortmanpe@live.com>, <dkriegel@fs.fed.us>, "Walter Keyes"
<wkeyes@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>

Subject RE: FW: Rosemont Precipitation Information

Salek, 
  
Thank you for your comments.  Would you like me to send these to Rosemont or do you think that it would be

better from Bev? 
  
Tom 
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Friday, February 05, 2010 1:37 PM
To: Tom Furgason
Cc: Beverley A Everson; Dale Ortman PE; dkriegel@fs.fed.us; Walter Keyes; Melinda D Roth
Subject: Re: FW: Rosemont Precipitation Information 
  

Hello Tom, 
Thank you for forwarding the draft powerpoint from Golder regarding the landforming design criteria.
 Comments regarding the precipitation/design storm. 
1.        I would like to see the landform design subjected to the design storm after the slope material
has been wetted and therefore has antecedent moisture. I could not tell if that was the case.   
2.        100 year 1 hour event:  A minor modification to the design storm:  The mean value of 3.17
inches was used in the analysis.  However, in Pima County (Pima County Technical Policy TECH-010
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attached), it is customary to use the upper 90% confidence interval which equates to 3.56 inches for
the same recurrence interval and duration (page 15 of the Tetra Tech report).  Therefore, if 100 year 1
hour event is to be used, then please modify the analysis to include a more conservative value. 
3.        Larger than 100 year:  Engineered designs, for long term stability, is one of the fundamental
question to be answered by these studies. The designed landform will very likely last in-place for far
longer than 100 years, thus putting the statistical probability of the landform facing an event of larger
magnitude in the likely category.  Besides, there is less than 200 years of data supporting current event
sizing calculations.  Additionally, climate change may result in changes in storm probability and we
need to ensure that the design resides on the safe-side of reasonable event magnitude expectations.  
Questions:  Is industry standard only using the 100 year event?  Was 500 or 1000 year events
considered for this work.  Would 500 or 1000 year events be considered as engineering safety factor
for long term stability? 

Thanks for the opportunity to comment. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Tom Furgason"
<tfurgason@swca.com>

02/02/2010 02:40 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>
cc "Walter Keyes" <wkeyes@fs.fed.us>, <dkriegel@fs.fed.us>, "Beverley A Everson"

<beverson@fs.fed.us>, "Dale Ortman PE" <daleortmanpe@live.com>
Subject FW: Rosemont Precipitation Information

 

  

Salek, 
 
I’m just forwarding this in case you have not seen this document.  Mindee informed me that you and Walt have
raised concerns about using the 100-year storm event for analysis (again).  Responding to this memo may be a

good approach from the Coronado, but I’ll leave that up to you.   
 
Tom 
 

  



From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Thursday, December 03, 2009 11:19 AM
To: 'Annandale, George'
Cc: Tom Furgason; Melissa Reichard
Subject: Rosemont Precipitation Information 
 
George, 
 
Attached is a TetraTech memo summarizing the precipitation data for the project. 
 
Dale 
 
_______________________ 
 
Dale Ortman PE PLLC 
Consulting Engineer 
 
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
 
daleortmanpe@live.com 
 
PO Box 1233 
Oracle, AZ  85623 
  

mailto:daleortmanpe@live.com


From: Debby Kriegel
To: Dale Ortman; mbidwell@swca.com
Cc: Jonathan Rigg; Salek Shafiqullah - USFS; Tom Furgason - SWCA
Subject: Re: Fw: Rosemont Progress Update Teleconference - Horst Schor
Date: 03/03/2010 07:26 AM

Dale:  Monday works for me.   

Marcie:  I just realized that you aren't in this loop.  Are you available on Monday for a virtual
presentation by Horst?   

Thanks. 

"Dale Ortman " <daleortmanpe@live.com>

03/03/2010 07:21 AM

To "Debby Kriegel " <dkriegel@fs.fed.us>, "Salek Shafiqullah - USFS "
<sshafiqullah@fs.fed.us>

cc "Tom Furgason - SWCA " <tfurgason@swca.com>, "Jonathan Rigg "
<jrigg@swca.com>

Subject Fw: Rosemont Progress Update Teleconference

Debby & Salek,

Horst wants to move teleconference to Monday.  Does this work for you?
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: "Dale Ortman PE" <daleortmanpe@live.com>
Date: Wed, 3 Mar 2010 14:18:28 
To: Horst Schor<hjschor@jps.net>
Subject: Re: Rosemont Progress Update Teleconference

Horst,
Monday should be OK, but I'm checking with the CNF about a time... will get back to you.

As for the graphics, if all files are PDF's the easiest thing would be to email them to us ahead
of the teleconference.  Let me know if this works for you.
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: Horst <hjschor@jps.net>
Date: Wed, 3 Mar 2010 01:20:32 
To: <daleortmanpe@live.com>
Subject: RE: Rosemont Progress Update Teleconference

Dale, 
  
I am sorry I did not get back to you sooner but I was "huddled" with my designer to work on the
Landform design and earth/rock work calcs. for Rosemont. 
  
Please let me know how we can put the plan on for you on your respective computers while we
discuss the overall concept, the design details and some of the complication created by the
current tailings layout.   The plan will be in PDF format. 
  
I will have my design engineer Dave Davis participate in the presentation as we need to both hear
CFN's and your reactions so we "fine tune" for the final round. 
  
Also, if everybody could give until Monday I could have a more complete update presentation. 

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
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Thanks, 
  
Horst 
  
  
  
  
  
  
  

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Monday, March 01, 2010 6:11 AM
To: Horst Schor
Cc: 'Debby Kriegel'
Subject: Rosemont Progress Update Teleconference 
  
Horst, 
  
Task 2 of the SOW includes a teleconference to update the CNF on the progress in developing a
landform design for the Upper Barrel Alternative.  Please let us know when you are available for
the update and we will schedule a teleconference. 
  
  
  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com <mailto:daleortmanpe@live.com> 
  
PO Box 1233 
Oracle, AZ  85623 
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From: Tom Furgason
To: Debby Kriegel; Dale Ortman; Marcie Bidwell
Cc: Jonathan Rigg; Salek Shafiqullah - USFS
Subject: RE: Fw: Rosemont Progress Update Teleconference - Horst Schor
Date: 03/03/2010 08:24 AM

Monday works for me.
 
TF
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Wednesday, March 03, 2010 7:26 AM
To: Dale Ortman ; Marcie Bidwell
Cc: Jonathan Rigg; Salek Shafiqullah - USFS ; Tom Furgason
Subject: Re: Fw: Rosemont Progress Update Teleconference - Horst Schor
 

Dale:  Monday works for me.   

Marcie:  I just realized that you aren't in this loop.  Are you available on Monday for a virtual
presentation by Horst?   

Thanks. 

"Dale Ortman " <daleortmanpe@live.com>

03/03/2010 07:21 AM

To "Debby Kriegel " <dkriegel@fs.fed.us>, "Salek Shafiqullah - USFS "
<sshafiqullah@fs.fed.us>

cc "Tom Furgason - SWCA " <tfurgason@swca.com>, "Jonathan Rigg "
<jrigg@swca.com>

Subject Fw: Rosemont Progress Update Teleconference

 

Debby & Salek,

Horst wants to move teleconference to Monday.  Does this work for you?
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: "Dale Ortman PE" <daleortmanpe@live.com>
Date: Wed, 3 Mar 2010 14:18:28 
To: Horst Schor<hjschor@jps.net>
Subject: Re: Rosemont Progress Update Teleconference

Horst,
Monday should be OK, but I'm checking with the CNF about a time... will get
back to you.

As for the graphics, if all files are PDF's the easiest thing would be to
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email them to us ahead of the teleconference.  Let me know if this works for
you.
______________

Dale Ortman PE
Cell: (520) 449-7307
Office/Home: (520) 896-2404

Sent Via Blackberry

-----Original Message-----
From: Horst <hjschor@jps.net>
Date: Wed, 3 Mar 2010 01:20:32 
To: <daleortmanpe@live.com>
Subject: RE: Rosemont Progress Update Teleconference

Dale, 
  
I am sorry I did not get back to you sooner but I was "huddled" with my
designer to work on the Landform design and earth/rock work calcs. for
Rosemont. 
  
Please let me know how we can put the plan on for you on your respective
computers while we discuss the overall concept, the design details and some
of the complication created by the current tailings layout.   The plan will
be in PDF format. 
  
I will have my design engineer Dave Davis participate in the presentation as
we need to both hear CFN's and your reactions so we "fine tune" for the
final round. 
  
Also, if everybody could give until Monday I could have a more complete
update presentation. 
  
Thanks, 
  
Horst 
  
  
  
  
  
  
  

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Monday, March 01, 2010 6:11 AM
To: Horst Schor
Cc: 'Debby Kriegel'
Subject: Rosemont Progress Update Teleconference 
  
Horst, 
  
Task 2 of the SOW includes a teleconference to update the CNF on the
progress in developing a landform design for the Upper Barrel Alternative. 
Please let us know when you are available for the update and we will
schedule a teleconference. 
  
  
  
Regards, 
  
Dale 
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com <mailto:daleortmanpe@live.com> 
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PO Box 1233 
Oracle, AZ  85623 
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From: Melinda D Roth
To: Salek Shafiqullah
Subject: Re: Fw: Seeking meeting date
Date: 02/10/2010 04:45 PM

I'll keep you posted.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

02/10/2010 04:33 PM

To Melinda D Roth/R3/USDAFS@FSNOTES

cc Beverley A Everson/R3/USDAFS@FSNOTES

Subject Re: Fw: Seeking meeting date

March 16 is good for me.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS

02/10/2010 04:06 PM

To tfurgason@swca.com, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc Beverley A Everson/R3/USDAFS@FSNOTES, Teresa
Ann Ciapusci/R3/USDAFS@FSNOTES

Subject Re: Fw: Seeking meeting date

check you calendars for a meeting with the Army Corp...see below.  Bev, pls share
with others as you see fit.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
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(520) 388-8305 (FAX)

▼ Jeanine Derby/R3/USDAFS

Jeanine
Derby/R3/USDAFS

02/10/2010 01:43 PM

To Teresa Ann Ciapusci/R3/USDAFS@FSNOTES

cc Melinda D Roth/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES

Subject Re: Fw: Seeking meeting date

Let's try to pin down a meeting on March 16.  I'm supposed to be in Albuquerque at
RLT, but I'll adjust if she will agree to a time.  
Bev and Mindy, if Teresa Ann can get a committment from Marjorie Blaine then get
SWCA and any other team members appropriate for this meeting lined up to attend.

   
 
Jeanine Derby, Forest Supervisor
Coronado National Forest
phone: 520 388-8306
FAX:  520 388-8305
▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

02/09/2010 08:39 AM

To Jeanine Derby/R3/USDAFS@FSNOTES

cc

Subject Fw: Seeking meeting date

See below.  Marjorie is available on March 9, 10, and 16.  Are any of these dates
that work with your schedule?  

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 02/09/2010 08:38 AM -----

"Blaine, Marjorie E SPL"
<Marjorie.E.Blaine@usace.army.mil> To "Teresa Ann Ciapusci"

<tciapusci@fs.fed.us>

notes://entr3b/872568540050FE6F/0/D32F05C523650282072576C50055F5DE


02/08/2010 03:37 PM
cc

Subject RE: Seeking meeting date

9th, 10th, 16th 

Marjorie 
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 3:22 PM
To: Blaine, Marjorie E SPL
Subject: RE: Seeking meeting date

What dates do you have available before March 19?   

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax 

"Blaine, Marjorie E SPL" <Marjorie.E.Blaine@usace.army.mil> 

02/08/2010 02:14 PM To
"Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Alvarez, Cindy"
<cindy_alvarez@blm.gov> cc Subject
RE: Seeking meeting date

         

Teresa

I'm not available any of those dates.  I don't work on Fridays :( 

Marjorie
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 12:41 PM
To: Blaine, Marjorie E SPL; Alvarez, Cindy
Subject: Seeking meeting date

Marjorie and Cindy - 

I'm working on establishing a date for the responsible officials to meet for
a final look at the range of alternatives for the Rosemont Copper Project
DEIS.  Jeanine has the following dates available:  March 1, 2 or 5 in the



afternoon or any time on March 12.  Please let me know which of these dates
works best for your schedules. 

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax



From: Salek Shafiqullah
To: Melinda D Roth
Cc: Beverley A Everson
Subject: Re: Fw: Seeking meeting date
Date: 02/10/2010 04:33 PM

March 16 is good for me.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS

02/10/2010 04:06 PM

To tfurgason@swca.com, Salek
Shafiqullah/R3/USDAFS@FSNOTES

cc Beverley A Everson/R3/USDAFS@FSNOTES, Teresa
Ann Ciapusci/R3/USDAFS@FSNOTES

Subject Re: Fw: Seeking meeting date

check you calendars for a meeting with the Army Corp...see below.  Bev, pls share
with others as you see fit.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Jeanine Derby/R3/USDAFS

Jeanine
Derby/R3/USDAFS

02/10/2010 01:43 PM

To Teresa Ann Ciapusci/R3/USDAFS@FSNOTES

cc Melinda D Roth/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES

Subject Re: Fw: Seeking meeting date

Let's try to pin down a meeting on March 16.  I'm supposed to be in Albuquerque at
RLT, but I'll adjust if she will agree to a time.  
Bev and Mindy, if Teresa Ann can get a committment from Marjorie Blaine then get
SWCA and any other team members appropriate for this meeting lined up to attend.

   

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
notes://entr3a/87256A81003FCE51/0/DE10F5AE7466B759072576C6007187BF
notes://entr3b/872568540050FE6F/0/D32F05C523650282072576C50055F5DE


 
Jeanine Derby, Forest Supervisor
Coronado National Forest
phone: 520 388-8306
FAX:  520 388-8305
▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

02/09/2010 08:39 AM

To Jeanine Derby/R3/USDAFS@FSNOTES

cc

Subject Fw: Seeking meeting date

See below.  Marjorie is available on March 9, 10, and 16.  Are any of these dates
that work with your schedule?  

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 02/09/2010 08:38 AM -----

"Blaine, Marjorie E SPL"
<Marjorie.E.Blaine@usace.army.mil> 

02/08/2010 03:37 PM

To "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

cc

Subject RE: Seeking meeting date

9th, 10th, 16th 

Marjorie 
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 3:22 PM
To: Blaine, Marjorie E SPL
Subject: RE: Seeking meeting date

What dates do you have available before March 19?   

Teresa Ann Ciapusci



Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax 

"Blaine, Marjorie E SPL" <Marjorie.E.Blaine@usace.army.mil> 

02/08/2010 02:14 PM To
"Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Alvarez, Cindy"
<cindy_alvarez@blm.gov> cc Subject
RE: Seeking meeting date

         

Teresa

I'm not available any of those dates.  I don't work on Fridays :( 

Marjorie
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 12:41 PM
To: Blaine, Marjorie E SPL; Alvarez, Cindy
Subject: Seeking meeting date

Marjorie and Cindy - 

I'm working on establishing a date for the responsible officials to meet for
a final look at the range of alternatives for the Rosemont Copper Project
DEIS.  Jeanine has the following dates available:  March 1, 2 or 5 in the
afternoon or any time on March 12.  Please let me know which of these dates
works best for your schedules. 

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax



From: Melinda D Roth
To: tfurgason@swca.com; Salek Shafiqullah
Cc: Beverley A Everson; Teresa Ann Ciapusci
Subject: Re: Fw: Seeking meeting date
Date: 02/10/2010 04:06 PM

check you calendars for a meeting with the Army Corp...see below.  Bev, pls share
with others as you see fit.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Jeanine Derby/R3/USDAFS

Jeanine
Derby/R3/USDAFS

02/10/2010 01:43 PM

To Teresa Ann Ciapusci/R3/USDAFS@FSNOTES

cc Melinda D Roth/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES

Subject Re: Fw: Seeking meeting date

Let's try to pin down a meeting on March 16.  I'm supposed to be in Albuquerque at
RLT, but I'll adjust if she will agree to a time.  
Bev and Mindy, if Teresa Ann can get a committment from Marjorie Blaine then get
SWCA and any other team members appropriate for this meeting lined up to attend.

   
 
Jeanine Derby, Forest Supervisor
Coronado National Forest
phone: 520 388-8306
FAX:  520 388-8305
▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

02/09/2010 08:39 AM

To Jeanine Derby/R3/USDAFS@FSNOTES

cc

Subject Fw: Seeking meeting date

See below.  Marjorie is available on March 9, 10, and 16.  Are any of these dates
that work with your schedule?  

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Teresa Ann Ciapusci/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/872568540050FE6F/0/D32F05C523650282072576C50055F5DE


Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 02/09/2010 08:38 AM -----

"Blaine, Marjorie E SPL"
<Marjorie.E.Blaine@usace.army.mil> 

02/08/2010 03:37 PM

To "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

cc

Subject RE: Seeking meeting date

9th, 10th, 16th 

Marjorie 
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 3:22 PM
To: Blaine, Marjorie E SPL
Subject: RE: Seeking meeting date

What dates do you have available before March 19?   

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax 

"Blaine, Marjorie E SPL" <Marjorie.E.Blaine@usace.army.mil> 

02/08/2010 02:14 PM To
"Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Alvarez, Cindy"
<cindy_alvarez@blm.gov> cc Subject
RE: Seeking meeting date

         

Teresa

I'm not available any of those dates.  I don't work on Fridays :( 



Marjorie
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 12:41 PM
To: Blaine, Marjorie E SPL; Alvarez, Cindy
Subject: Seeking meeting date

Marjorie and Cindy - 

I'm working on establishing a date for the responsible officials to meet for
a final look at the range of alternatives for the Rosemont Copper Project
DEIS.  Jeanine has the following dates available:  March 1, 2 or 5 in the
afternoon or any time on March 12.  Please let me know which of these dates
works best for your schedules. 

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax



From: Tom Furgason
To: Melinda D Roth; Salek Shafiqullah
Cc: Beverley A Everson; Teresa Ann Ciapusci
Subject: RE: Fw: Seeking meeting date
Date: 02/15/2010 11:36 AM

Mindee,
 
I will be available on March 16.
 
Tom
 

From: Melinda D Roth [mailto:mroth@fs.fed.us] 
Sent: Wednesday, February 10, 2010 4:07 PM
To: Tom Furgason; Salek Shafiqullah
Cc: Beverley A Everson; Teresa Ann Ciapusci
Subject: Re: Fw: Seeking meeting date
 

check you calendars for a meeting with the Army Corp...see below.  Bev, pls share with others as you
see fit. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

Jeanine Derby/R3/USDAFS

02/10/2010 01:43 PM

To Teresa Ann Ciapusci/R3/USDAFS@FSNOTES
cc Melinda D Roth/R3/USDAFS@FSNOTES, Beverley A

Everson/R3/USDAFS@FSNOTES
Subject Re: Fw: Seeking meeting dateLink
 
  

Let's try to pin down a meeting on March 16.  I'm supposed to be in Albuquerque at RLT, but I'll adjust
if she will agree to a time.   
Bev and Mindy, if Teresa Ann can get a committment from Marjorie Blaine then get SWCA and any
other team members appropriate for this meeting lined up to attend. 

  

Jeanine Derby, Forest Supervisor
Coronado National Forest
phone: 520 388-8306
FAX:  520 388-8305 

mailto:tfurgason@swca.com
mailto:mroth@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:tciapusci@fs.fed.us
notes://entr3b/872568540050FE6F/38D46BF5E8F08834852564B500129B2C/D32F05C523650282072576C50055F5DE


Teresa Ann Ciapusci/R3/USDAFS

02/09/2010 08:39 AM

To Jeanine Derby/R3/USDAFS@FSNOTES
cc  

Subject Fw: Seeking meeting date

 
  

See below.  Marjorie is available on March 9, 10, and 16.  Are any of these dates that work with your
schedule?   

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax 
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 02/09/2010 08:38 AM -----
"Blaine, Marjorie E SPL"
<Marjorie.E.Blaine@usace.army.mil>

02/08/2010 03:37 PM

To "Teresa Ann Ciapusci" <tciapusci@fs.fed.us>
cc  

Subject RE: Seeking meeting date

 
  

9th, 10th, 16th 

Marjorie 
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 3:22 PM
To: Blaine, Marjorie E SPL
Subject: RE: Seeking meeting date

What dates do you have available before March 19?   

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax 

"Blaine, Marjorie E SPL" <Marjorie.E.Blaine@usace.army.mil> 



02/08/2010 02:14 PM To
"Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Alvarez, Cindy"
<cindy_alvarez@blm.gov> cc Subject
RE: Seeking meeting date

                

Teresa

I'm not available any of those dates.  I don't work on Fridays :( 

Marjorie
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Teresa Ann Ciapusci [mailto:tciapusci@fs.fed.us] 
Sent: Monday, February 08, 2010 12:41 PM
To: Blaine, Marjorie E SPL; Alvarez, Cindy
Subject: Seeking meeting date

Marjorie and Cindy - 

I'm working on establishing a date for the responsible officials to meet for
a final look at the range of alternatives for the Rosemont Copper Project
DEIS.  Jeanine has the following dates available:  March 1, 2 or 5 in the
afternoon or any time on March 12.  Please let me know which of these dates
works best for your schedules. 

Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax



From: Michael A Linden
To: Beverley A Everson
Cc: Karyn B Harbour; Maria A McGaha; Mark E Schwab; Roger D Congdon; Salek Shafiqullah
Subject: Re: Fw: SOQ
Date: 04/11/2008 11:39 AM
Attachments: RosemontEIS_SOQ.pdf

Bev....you say the "last"....have you sent out others for us to review....I don't seem
to have gotten those if you did. ..........??

Michael A. Linden, Regional Geologist
USDA Forest Service, Southwestern Region
333 Broadway, S. E., Albuquerque, NM  87102
(505) 842-3158     Fax (505) 842-3152
e-mail: mlinden@fs.fed.us

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

04/11/2008 09:57 AM

To Michael A Linden/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES, Maria A
McGaha/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Karyn B
Harbour/R3/USDAFS@FSNOTES

cc

Subject Fw: SOQ

The last of the resumes/statements of qualifications for specialists to
supplement the third party NEPA team.  Tom Furgason obtained
permission for me to forward these to you, so Ken Black's stern notice
below can be overlooked.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 04/11/2008 08:54 AM -----

"Tom Furgason"
<tfurgason@swca.com> To <beverson@fs.fed.us>

cc

mailto:CN=Michael A Linden/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Karyn B Harbour/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Maria A McGaha/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Mark E Schwab/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Roger D Congdon/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES
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 Overview 
Overview 


SRK is pleased to submit this Statement of Qualifications 
to SCWA for the Augusta Rosemont EIS project.  SRK 
Consulting is an international company focused on 
providing engineering and environmental consulting 
services to the mining industry.  This SOQ presents a brief 
overview of SRK’s North American operations and 
presents a select number of senior professionals whose 
areas of specialization and career experience give SRK an 
unparalleled source of expertise to support the 
environmental impact assessment process. 


The staff portion of this SOQ is organized by the areas of 
mining specializations sought by SCWA to augment their 
expertise in the preparation of a complete and defensible 
EIS.  The specilizations are: 


• Mining impact analysis and NEPA compliance 


• Geolologial, geotechnical and mine planning 


• Tailings engineering 


• Groundwater 


• Heap leach engineering 


• Soil covers and erosion control 


• Geochemistry 


Each section presents a number of SRK staff who are 
available to contribute to the EIS process as either a 
primary author or peer reviewer.  Brief biographical 
descriptions are provided for each professional and 
resumes are appended at the end of the SOQ. 
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North American Offices 
SRK Consulting is a multi-disciplinary consulting firm with 
over 30 years of experience providing engineering and 
environmental services to the natural resource industry 
worldwide. 


We are recognized internationally for providing expert 
advice and innovative, cost-effective solutions for our 
clients, primarily in the fields of environmental sciences, 
mining and civil engineering. Currently, the SRK 
organization includes more than 750 professionals who 
operate from twenty-eight offices located throughout the 
world and over 150 associate professionals. 


Our ability to efficiently communicate between our national 
and international network of offices allows us to work 
effectively on projects throughout North America and the 
world. The worldwide resources of SRK prove to be of 
great benefit to our clients, particularly on major 
international projects and projects where specialized 
expertise is required. 


This SOQ focuses on the services and experience of 
primarily our North American practice as they apply to the 
needs of the Rosemont EIS. Information on our 
international consulting practice is available at 
www.srk.com. 


SRK Consulting  
in North America 
 
Denver, Colorado 
Elko, Nevada 
Fort Collins, Colorado 
Reno, Nevada 
Saskatoon, Saskatchewan 
Sudbury, Ontario 
Toronto, Ontario 
Tucson, Arizona 
Vancouver, British Columbia 
Yellowknife, Northwest Territory 


 


 



http://www.srk.com/
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North American Offices 


 


 


Denver 
7175 West Jefferson Avenue 
Suite 3000 
Lakewood, CO  80235 
303.985.1333 (tel) 
303.985.9947 (fax) 
denver@srk.com


Elko 
1250 Lamoille Highway 
Suite 520 
Elko, NV  89801 
775.753.4151 (tel) 
775.753.4152 (fax) 
elko@srk.com  


Fort Collins 
19 Old Town Square 
Suite 238 
Fort Collins, CO  80524 
970.407.8302 (tel) 
970.407.8319 (fax) 
fortcollins@srk.com  


Reno 
5250 Neil Road 
Suite 300 
Reno, NV  89502 
775.828.6800 (tel) 
775.828.6820 (fax) 
reno@srk.com  


Toronto Tucson 
25 Adelaide Street East 3275 West Ina Road 
Suite 1000 Suite 240 
Toronto, ON  M5C 3A1 Tucson, AZ  85741 
416.601.1445 (tel) 520.544.3688 (tel) 
416.601.9046 (fax) 520.544.9947(fax) 
toronto@srk.com  tucson@srk.com  


Vancouver 
1066 West Hastings Street 
Suite 800 
Vancouver, BC  V6E 3X2 
604.681.4196 (tel) 
604.687.5532 (fax) 
vancouver@srk.com  


Yellowknife 
5th Floor, Precambrian Bldg 
4920 52nd Street 
Yellowknife, NWT X1A 2P3 
867.669.2430 (tel) 
867.669.2439 (fax) 
yellowknife@srk.com


Saskatoon Sudbury 
2366 Avenue C North 1 A Serpentine Street 
Suite 99A Copper Cliff, ON P0M 1N0 
Saskatoon, SK  S7L 5X5 705.682.3270 (tel) 
306.955.4778 (tel) 705.682.9031 (fax) 
306.244.4084 (fax)  
mliskowich@srk.com  



mailto:Denver@srk.com
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Services 
Services 
Mine Plan of Operations 


In the last ten years, we have prepared over 50 mine plans 
for all segments of the mining industry across the western 
United States for base metals, precious metals, industrial 
minerals, and decorative rock mines and quarries. These 
mine plans are associated with Greenfield facilities, 
expansions of existing facilities, and mine closures. 


SRK offers a wide range of solid experience with respect to 
mine plans. We can assist the client by helping to develop 
the long-term strategy for proposed activities by taking a 
look from “30,000 feet” to see the big picture. From there, 
we continue to focus with the client on the aliquot parts of 
the proposed activities and how they fit into the project. We 
have successfully anticipated potential regulatory issues 
with regulators as well as non-government organizations 
and have been able to resolve the issue with strong 
technical defenses. 


Successful completion of the tasks involved with the 
development and closure of a mining project requires the 
experience and skills of a diverse group of professionals 
familiar with the permitting conditions as well as the 
pertinent political and regulatory climate. This team 
approach allows SRK to anticipate and be responsive to 
key environmental and regulatory concerns. 


Mining Geology Services 
SRK undertakes mining geological studies using 
experience teams supported and advised by specialist 
consultants who continually review progress. These 
consultants provide technical support in the fields of ore 
genesis and petrology, drilling and sampling procedures, 
database construction, computerized geological modeling 
and resource estimation, mining hydrogeology, and 
geotechnics. Detailed advanced planning ensures that the 
work is undertaken in the most efficient manner possible in 
order to present the results, interpretation and 
recommendations in as short a time scale as possible. 


SRK has the in-house expertise obtained whilst 
undertaking and supervising hundreds of studies of mining 
projects and operations to provide a wide range of 
geological services to the mining and quarrying industry. 
SRK places a high level of importance on the 
comprehensive and systematic collection of geological data 
as well as maintaining a high level of quality and 
confidence in this data. These requirements are based on 
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Services 
SRK’s long experience of mining projects all over the world 
and in a wide range of geological environments. 
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Staff Specializations - Environmental 
Staff Specializations 
Mining Impact Analysis and NEPA Compliance 


SRK has more than 30 years of experience working in all 
environmental aspects of mining. Having undertaken 
numerous projects in over 60 countries on all continents, 
SRK is able to offer a truly international perspective, 
drawing on environmental expertise from any of our 
worldwide office network. SRK has gained environmental 
approvals for a wide range of mining projects, often 
through Environmental Impact Assessment studies.  SRK 
highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Dale Ortman, PE – Principal Engineer Project Manager 
Based in our Tucson office, Dale has the capabilities to 
manage the work and be the primary project contact.  He is 
a Geological Engineer with 30 years varied experience, 
including preparation of mining EIS and EA documents and 
both operational and closure design.  For the past 3 years 
he has been SRK’s engineer of record for our design of the 
closure of BHP-Billiton’s copper mining and processing 
operations at San Manuel, Arizona as well as serving as 
the owner’s Project Engineer.  With this work, the largest 
mine closure effort in the world, winding down Dale is 
available to lead the SRK project team. 


Ken Black, P. Eng. – Principal Consultant  
Ken is also based in Tucson. He is a Mining Engineer that 
has worked more than 30 years on advanced exploration 
project, permitting and regulatory affairs, mine operations, 
and mine closure and divestiture activities. Ken has worked 
on various US federal and state EIS and also has worked 
on numerous Canadian Enivironmental Asssessment and 
reviews. This regulatory experience necessitated 
interfacing with public sector groups, local, state and 
federal government agencies and special interest groups 
and often required negotiations with regulatory agencies 
and other stakeholders to achieve client objectives. Ken 
would assist with additional management and oversight 
support. Ken has been recently involved in the review, 
planning, design, permitting and construction for operations 
and closure of mine facilities in Mexico, Brazil, Suriname, 
Arizona, Wisconsin, Tennessee, British Columbia, Alaska, 
Newfoundland and Ontario.  


Terry Braun, PE – Principal Engineer - Peer Reviewer 
Mr. Braun is a Principal in the SRK Denver office with more 
than sixteen years of professional experience in mining and 
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Staff Specializations - Environmental 
environmental projects. He spent four years living in 
Arizona while establishing the SRK Tucson office. His 
practice incorporates various elements of environmental 
compliance activities as well as engineered solutions to 
potential environmental liabilities at mining and other 
industrial operations. He leads multi-disciplinary project 
teams to address the unique technical issues associated 
with mining operations.  


Dirk van Zyl, PE, Ph.D. – Peer Review 
Dr. van Zyl has over 25 years experience in mining waste 
management and closure projects throughout the Western 
U.S., South America and South Africa. His experience 
relates to tailings facilities, heap leach pads and mine 
waste rock dumps, under arid and wet conditions. Dirk also 
has significant tailings related seismic experience including 
projects in Bolivia, Chile, and California. Among his 
numerous other accomplishments, Dr. van Zyl was a 
member of the team responsible for development of the 
Arizona BADCT for mining operations.  Dirk is presently 
Director of the Mining Life-Cycle Center and Professor and 
Chair of Mining Engineering at the Mackay School of Earth 
Sciences and Engineering of the University of Nevada, 
Reno. 
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Geolologial, Geotechnical, and Mine Planning 


SRK provides a wide range of support in design and 
development of civil facilities associated with mining and 
other industrial operations. Our geotechnical engineering 
experience with the mining industry includes: 


• Site selection studies for mining units (e.g., heap 
leach facilities, tailing impoundments, mine waste 
management facilities) 


• Metallurgical and geotechnical testing and data 
review 


• Conceptual design recommendations 


• Detailed engineering design 


• Field testing and construction oversight 


Our engineering staff includes industry professionals with 
extensive operating experience as well as consulting 
experience from around the world. We work with our clients 
throughout the life-cycle of the project, including 
operational reviews during production, engineering risk 
analyses, and closure. 


Geotechnical investigation services include the design, 
preparation of specifications and documentation, 
appointment of a specialist contractor, supervision of the 
site work and laboratory testing, geotechnical care logging 
and mapping, the analyses of the results, and the 
production of a report with recommendations. Beyond the 
site investigation, SRK is also able to proceed with the 
subsequent geotechnical design tender letting and 
construction supervision. 


SRK highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Dale Ortman, PE – Principal Engineer 
Mr. Ortman has been practicing geological engineering for 
more 30 years with special emphasis on the geotechnical, 
hydro geologic, and engineering geologic aspects of 
mineral development.  He also has extensive experience 
dealing with the environmental and regulatory issues 
surrounding mine permitting and operational compliance. 
Mr. Ortman ‘s training includes degrees in both geology 
and geological engineering, which mesh very well with 
mining work from exploration through operations and on to 
reclamation and closure. He has worked primarily as an 
industry consultant; however, other positions include 
developing the Mine Engineering Department during the 
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start-up of a major base metal operation and working for a 
state mining regulatory agency.  


Jim Cremeens, PE – Principal Engineer 
Mr. Cremeens has over 16 years experience, much of 
which has been directly related to pit slope stability 
evaluation, design, and monitoring. Jim has conducted pit 
slope stability evaluations and designs for large open pit 
metal mines, open pit coal mines, and reclamation designs 
for various slopes. He also has considerable experience in 
slope monitoring techniques, and has designed slope 
monitoring programs for various active and reclamation pit 
slopes. In addition, Jim has considerable experience in 
surface and underground mine closure, and has developed 
innovative and cost effective mine closure designs. 


Jarak Jakobec – Principal Consultant 
Mr. Jakubec has more than 18 years of open pit and 
underground operating and consulting experience in 
Geology, Rock Mechanics and Mining. Jarek has worked 
on operating mines in Botswana, Canada and Czech 
Republic. He was the head of the geotechnical department 
of DeBeers diamond operations at Orapa and Letlhakane 
Mines in Botswana. As a principal consulting engineer he 
was involved in technical aspects of most of the world’s 
diamond producing mines and projects in Russia, Australia, 
Canada and South Africa. Jarek also coordinated a rock 
mechanics section at Cassiar underground block cave 
operation in northern British Columbia and he is also 
actively involved in International Caving Study. As an SRK 
consulting engineer, Jarek has completed mining projects 
all over the world. Mr. Jakubec currently specializes in 
technical auditing for operating mines, cave mining, 
practical rock mechanics, rock mass characterization, 
database management and computerized three-
dimensional models. 


Cam Scott, P. Eng. – Principal Engineer 
Engineering experience over the past 25 years has 
focused primarily on the geotechnical aspects of mining, 
including the site selection, design, permitting, and the 
operation and closure of mine waste facilities. International 
experience includes projects situated in the United States, 
Central and South America, and various countries from 
within the former Soviet Union and Europe. Recently 
involved with the detailed design of the Pascua Lama 
tailings dam in Argentina and closure planning for the Faro 
Mine in the Yukon Territory, Canada.  
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Tailings Engineering 


SRK is experienced in all facets of dam and tailings dam 
engineering design. Our design team provides a 
comprehensive range of services including site selection 
and feasibility studies, geotechnical and site investigations, 
detail design, contract administration, and project 
management. Specialized services include safety audits, 
flow slide analyses, and risk assessments.  


Although engineering design is site-specific in its scope, it 
includes an array of technical expertise which SRK has 
specifically developed and maintains in-house. SRK 
professionals represent a blend of geologic, hydrologic, 
civil, and geotechnical engineers with cumulative 
experience on countless dam and tailings engineering 
projects. 


Tailings facility design is typically conducted at the project 
evaluation stage to determine the viability of a mineral 
prospect. At the pre-feasibility level, the objective is 
typically to uncover potential fatal flaws. At the project 
feasibility level, a more detailed evaluation is required to 
provide more accurate cost estimate information for project 
financing purposes. Final engineering design is the 
ultimate level required for project permitting purposes and 
eventual construction. Design engineering is also often 
required during operations or post-closure to adjust to 
changes implemented or to address unforeseen conditions 
which may arise despite the highest level of original design. 


SRK highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Dave Bentel, P. Eng. – Principal Consultant 
Mr. Bentel has over 25 years of hands on engineering and 
environmental permitting experience in design, 
construction, operation, and closure of mine processing, 
waste disposal, and water management facilities. His 
specialties include: tailings disposal facility design, 
construction, operations management, and closure; 
process fluid management for tailings and heap leach 
systems; storm water management for waste rock and 
open pit systems; mine dewatering flow and volume 
management and disposal; cost-benefit evaluation using 
risk based assessments for proposed and operating 
tailings disposal facilities, and facilities requiring temporary 
or permanent closure; re-treatment of tailings including re-
slurring and/or mechanical transport, scheduling and 
management; and development of integrated closure plans 
for tailings disposal, heap leach, and process fluids 
management systems. Dave has been recently involved in 
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planning, design, permitting, and construction for 
operations and closure of mine surface facilities in 
Argentina, Brazil, Chile, Peru, Portugal, New Mexico, 
Nevada, and California. 


Dave Luppnow, PE – Principal Engineer 
Mr. Luppnow has over 14 years of experience in site 
investigations, site selection, design, construction, 
reclamation, and project management of engineered 
structures for mine waste disposal including tailings dams, 
heap leach pads, and mine waste rocks dumps. He has 
managed multi-disciplinary studies for a broad range of 
tailings projects related to more than 20 tailings dams, 
including upstream, centerline, and downstream raised 
impoundments. He has specific experience with the site 
selection, design, commissioning, and operation of various 
tailings dams in the USA, Indonesia, Argentina, Chile, and 
Peru. He has specific failure evaluation experience having 
performed a number of tailings failure evaluation and/or 
deterministic risk assessments. This includes evaluating 
the failures of two tailings impoundments in Chile, being 
part of the team evaluating the failure of the Merriespruit 
impoundment in South Africa, and the design of the Lukwe 
tailings impoundment for Ok Tedi Mining in Papua New 
Guinea. 
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Groundwater 


Assessing the potential to impact groundwater is 
fundamental to a mine impact evaluation.  Where potential 
pollutant transport in groundwater is the issue, SRK offers 
experienced groundwater modeling professionals to predict 
the fate and transport modeling.   SRK highlights the 
following staff for involvement with the Augusta Rosemont 
EIS project: 


Vladimir Ugorets, Ph.D. – Principal Hydrogeologist 
Dr. Ugorets has more than 29 years of professional 
experience in developing and implementing ground-water 
flow and solute-transport models related to mining, 
groundwater contamination, and water resource 
development.  Dr. Ugorets’ areas of expertise are in design 
and optimization of extraction-injection wellfields, 
development of conceptual and numerical ground-water 
flow and solute-transport models, and dewatering 
optimization for open-pit and underground mines. 


Roger Howell, MS, R.G. – Principal Hydrogeologist  
Roger Howell, MS, R.G. is a Principal Hydrogeologist with 
over 22 years of experience in mining hydrology, 
exploration geology/geochemistry, and environmental 
engineering. Mr. Howell's areas of expertise include 
management of mine dewatering and mine-water disposal 
projects, geological synthesis and development of 
conceptual hydrogeologic models, and integration of 
hydrogeology with exploration drilling and mine 
development programs. 


Larry Cope, MS – Senior Hydrogeologist 
Larry has over 18 years experience consulting to the 
mining, solid and hazardous waste, and oil and gas 
industries in the areas of groundwater resource evaluation, 
hydrogeologic characterization, contaminant evaluation, 
environmental site assessments, baseline studies, and 
groundwater and soils restoration. He has served as 
technical lead and project manager for several 
hydrogeologic and geochemical investigations.  
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Staff Specializations – Heap Leach 
Heap Leach Engineering 


SRK is experienced in all facets of engineering design for 
pre-feasibility, feasibility, permitting and construction of 
heap leach facilities. Engineering design is site-specific in 
its scope, but includes an array of technical expertise 
which SRK has specifically developed and maintains in-
house. 


SRK professionals are trained and experienced in the 
multi-faceted tasks associated with detailed engineering 
design. In-house staff represent a blend of geologic, 
hydrologic, civil and, geotechnical engineering with 
cumulative experience on dozens of heap leach 
engineering projects, many of which were advanced by 
SRK from the pre-feasibility stage through construction. 


SRK also provides valuable consulting expertise to 
operating heap leach facilities in the planning and design of 
heap leach expansions or in the eventual planning and 
implementation of facility reclamation and closure. 


In addition to engineering expertise with heap leach 
facilities, SRK also has a considerable background in 
permitting such operations both in the U.S. and 
internationally. By combining backgrounds in engineering 
and environmental sciences, SRK can design heap leach 
systems that are in compliance with applicable 
environmental regulations. 


 
Terry Mandziak, PE – Principal Engineer 


Terry Mandziak has more than 14 years of diversified 
professional experience in project coordination and project 
design mainly associated with geotechnical engineering for 
mining projects throughout the world. His experience 
includes the design and construction of heap leach and 
tailings facilities. His responsibilities typically include site 
selection, risk assessment, site investigation, laboratory 
analysis, slope stability assessment, data interpretation, 
costing analysis, and development of specifications, 
construction drawings, bid documents and construction 
programs. His project experience has included conceptual 
and final design engineering, preparation of construction 
documents, subcontractor selection, and construction 
management and supervision.  
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Soil Covers and Erosion Control 


Due to the nature of mining-related disturbance, 
management of surface water runoff and infiltration at 
inactive or active mine properties is often a practical 
challenge. Large stockpiles and storage facilities require 
consideration of innovative storm water controls and best 
management practices.  SRK highlights the following staff 
for involvement with the Augusta Rosemont EIS project: 


Maritz Rykaart, Ph.D., P.Eng. – Principal Engineer 
Maritz Rykaart, Ph.D., P.Eng. is a Senior Geotechnical 
Engineer with 15 years experience in the design and 
construction of waste management systems for the mining 
industry, both for new proposed developments, operating 
mines, and mine closure.  He has worked on mine waste 
related projects and mining feasibility and scoping studies 
in Canada, South Africa, Australia, United States of 
America, Europe and South America. Most recently Maritz 
was the Project Manager and lead tailings design engineer 
for a new gold mine development proposed in Canada, 
taking the project from the scoping stage through to 
permitting.   


R. Breese Burnley, PE – Civil Design 
Mr. Burnley has more than 11 years of experience in 
engineering consulting and has performed site 
investigations, conceptual and detailed design, 
construction supervision, management and operational 
assessments, mine reclamation permitting, and closure 
design and permitting at numerous industrial, mining, and 
landfill properties throughout the western United States, 
Asia, and South America. His experience includes mine 
and waste disposal site engineering; stormwater, slope 
stability, and air quality analyses; design specifications; 
cost estimation; bid adjudication; construction oversight; 
and permitting. 
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Geochemistry 


Geochemistry includes the assessment of chemical 
elements’ abundance, source, mobility pathways, and fate 
in all terra environments. This assessment often involves 
multidisciplinary tasks utilizing other expertise within SRK 
and the client’s organization. Our approach usually 
involves: 


• Desk study to review available information and 
identify major gaps in knowledge 


• If justified further sample collection and analysis 
(mineralogical and chemical) 


• Test-work using internationally accepted protocols 
at a recognized laboratory, if required by study 


• Quantitative modeling, as needed, using 
specialized geochemical software such as 
MINTEA2, PHREEQC, WATEQ, STABCAL, and 
CEQUAL 


SRK has employed geochemists over the last 20 years and 
utilized their skills for a range of projects which include: 


• All aspects of hydrogeochemisty related to mine 
water management.  This includes environmental 
impact discharges, water treatment and control, 
water supply, toxicology, water source and fluid 
mixing 


• Assessment of Pit lake water chemistry, long-term 
prediction and pollutant control 


• Management and closure of waste rock, tailings 
and heap leach facilities 


• Geochemical quantitative modeling 


• Process chemistry and mineralogy 


• Expert Witness 


SRK highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Rob Bowell, Ph.D. – Principal Geochemist 
Dr. Bowell has 15 years experience, specializing in the 
application of geochemistry and mineralogy to a wide 
range of mining and engineering problems in all parts of 
the world.  He has a background in mineral exploration in 
tropical and deeply weathered terrains in Africa and in 
academic research in process chemistry, environmental 
geochemistry, environmental engineering, and mineralogy.  
His main field of expertise is mineral processing and 
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geochemical treatment of arsenic-rich waste, mine waste 
and water including waste cyanide solutions, acid rock 
drainage, and saline water.  Rob also has extensive 
experience in mine closure and pit lake evaluation and 
management.  He has published over 80 papers in the 
fields of environmental and exploration geochemistry, 
treatment of mine waste and water and is a co-author to a 
book on the Mineralogy of Gold. 


Steve Day, MS, PG – Principal Geochemist  
Mr. Day is a specialist in the development of waste 
management plans to address acid rock drainage and 
leaching of mine wastes in general. He has particular 
expertise in the development of prediction methods for 
mine planning and modeling of leachate chemistry. His 
project experience includes development of innovative 
approaches to management of potentially acid generating 
wastes at new mines, assessment of existing waste 
disposal facilities at operating and abandoned mines to 
determine options for reduction or elimination of 
contaminated drainage, and environmental audits of mines. 


Daryl Hockley, P. Eng. – Principal GeoEnvironmental 
Engineer 


Mr. Hockley is a civil engineer with a Masters degree in 
environmental engineering. He provides project 
management and senior review of multi-disciplinary 
projects, as well as specialist consulting in mine closure 
and mine waste management Daryl’s mine closure 
experience includes leading SRK’s ten-year contribution to 
closure of the WISMUT uranium district in the former East 
Germany. He has also directed mine closure projects in 
Chile, Argentina, Australia and Indonesia. DaryI’s recent 
mine closure projects in Canada include development and 
implementation of closure measures for the Kitsault, Arctic 
Gold, Discovery, and Venus mines, preparation of closure 
plans for the Gibraltar and Deloro mines, and review of 
closure liabilities at over twenty operating and abandoned 
mines. He is currently involved in three of the largest mine 
closure projects in the Canadian north: as senior technical 
advisor for the clean-up of arsenic trioxide dust at the Giant 
Mine near Yellowknife; as technical project manager for 
closure of the Colomac Mine in the Northwest Territories; 
and as technical advisor for closure of the Faro, Van gorda 
and Grum mines in the Yukon.  


DaryI has directed waste characterization studies at over 
fifty mines. Recent examples include kimberlite tailings at 
the Jericho Mine; uranium tailings at the McArthur River, 
Key Lake, and Cigar Lake Mines; and massive sulphide 
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and depyritized tailings at the proposed Crandon Mine. His 
work in mine waste management includes design of the 
tailings facility for the Lisheen Mine, review of the tailings 
failure at the Porco Mine, risk assessment of the tailings at 
the Ketza River Mine, and the design of waste rock 
backfilling programs at the Flambeau and Lichtenberg 
Mines. 
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Profession Engineer 
 


Education B.S. (Civil Engineering), Witwatersrand, 1977 
 


 


Registrations/ 
Affiliations 


Professional Engineer in South Africa (Pr. Eng) 
MSAICE 
Nevada Mining Association 
Mine Safety and Health Administration (MSHA) – USA 
(Surface Mining) 


 
Specialization Operations optimization for mine water and waste management; closure planning 


and operating for closure.  
 


Expertise Mr. Bentel has over 28 years of experience in provision of engineering and 
environmental permitting services, and financial estimating services for mining 
facilities, including: 
• Process fluid and storm water management facilities 
• Tailings disposal facilities 
• Tailings recovery and re-treatment facilities 
• Heap leach facilities 
• Open pit and waste rock disposal facilities 
His expertise includes:  
• Cost-benefit evaluations using risk-based assessments for optimization of new 


and existing operations’ water and waste management facilities, and for 
facilities requiring temporary or permanent closure. 


• Closure and reclamation planning, design and implementation for process and 
non-process components of mining operations including mine infrastructure, 
processing plants, tailings impoundments, heap leach facilities, open pits and 
waste rock facilities. 


• Permitting of mine process components under water pollution control (design, 
operation and closure) and reclamation regulations. 


 
Employment Record 
1991 to Present SRK Consulting, Reno, Nevada 


Principal  
1981 to 1991 Steffen Robertson and Kirsten, Inc., Orange Free State Goldfields South Africa 


Partner and Branch Manager 
1980 to 1991 Steffen Robertson and Kirsten Inc., Johannesburg, South Africa 


Geotechnical Engineer 
1978-1980 Steffen Robertson Kirsten, Inc. Johannesburg, South Africa 


Geotechnical Engineer 
 
Languages English, Afrikaans  
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Publications and Presentations 
 
1. Smith, M. E., Bentel, D. L. and Robbertze, J. (1981): "The Use and Behaviour of Geotextiles in Under-


drainage Systems of Gold Mine Tailings Dams in South Africa". Proc. of the Second Int. Conf. on 
Geotextiles, Las Vegas. Industrial Fabrics Assoc. Int., St Paul, Minnesota, Vol. 1. 


2. Smith, M. E., Bentel, D. L., Robbertze, J. and Smith, A. C. C. (1982): "Use of Geotextiles in Uranium Gold 
Tailings Impoundments in South Africa". Proc. Fifth Symp. Uranium Mill Tailings Management. 


3. Smith, M. E., Bentel, D. L. and Robbertze, J. B. (1987): "Management Guidelines for the Construction of 
Gold Tailings Dams". Int. Conf. on Mining and Industrial Waste Management. Johannesburg. 


4. Smith, M. E., Robbertze, J. B. and Bentel, D. L. (1987): "The Repair and Recommissioning of Gold 
Tailings Dams". Int. Conf. on Mining and Industrial Waste Management. Johannesburg. 


5. Botts, S, Bentel, D, Parshley, J. (1995): "Closure and Reclamation Success at Echo Bay's Borealis Mine", 
Nevada Mining Association Mine Closure Conference. 


6. Bentel, D. (1996) “Systems Design for Site Specific Environmental Protection- Geotechnical 
Considerations”, Mining Environmental Handbook: Effects of Mining on the Environment and American 
Environmental Controls on Mining. Imperial College Press. 


7. Bentel, D, Ortman, D, and Parshley, J. (1999): “Design and Operational Practice to Aid Closure of Mine 
Processing and Waste Disposal Facilities”, University of Nevada, Reno, Conference on Mine Closure. 


8. Presentation to US Forest Service, NDEP and Industry Representatives, Elko, September 11, 2001: “Mine 
Water Management”. 


9. Bentel, D. and Scott, C. (2002): “Water Management for Tailings Impoundment”, Mining Environmental 
Management, The Mining Journal Limited, London, January 2002. 
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Key Experience:  
Dave graduated with a degree in Civil Engineering from the renowned University of the Witwatersrand in 
South Africa in 1977, and joined SRK Consulting in 1978. Since then he has been involved in finding 
solutions to the ever-changing challenges of mining and processing. He formed the O.F.S. Goldfields branch 
of SRK in 1980, and remained there for 10 years before moving to Reno, Nevada, where he currently resides. 
He is currently or has been recently involved in planning, design, permitting and construction for operations 
and closure of mine surface facilities in Arizona, Australia, Argentina, Brazil, Chile, Peru, Portugal, New 
Mexico, Nevada, and California.  Selected experience is summarized below. 
 
Mineração Serra da Fortaleza - Brazil, SA (1994 to 2004)  
• Development of detailed closure plans for the mine and waste disposal facilities 
• Performance of conceptual and preliminary design of tailings disposal and water management/supply 


facilities for nickel mine and coordination of detailed design and construction QA/QC using Brazilian 
engineering firm 


• Coordination of operations start-up deposition and management 
• Technical review of engineering design for embankment raise construction (upstream method) 
• Annual inspections of the impoundment and water management facilities 
• Technical evaluation and closure planning for mine facility closure 
Minera Alumbrera LTDA - Argentina, SA (1997 to 1999)  
Coordination of tailings disposal and water control during startup and initial operations. Specific project 
initiatives include: tailings deposition, beach development, supernatant pool control, maximization of tailings 
densities and volume occupation, plant and tailings impoundment water balance evaluation, rate of rise and 
freeboard determination, tailings management strategies to optimize preventative maintenance, longer 
minimization of operating costs, technology transfer and closure considerations. 
San Manuel Tailings and Plant Site Closure Design – Arizona, USA (2004 through Present) 
Preliminary, feasibility level and detailed engineering design for closure of the San Manuel tailings 
disposal and process water management facilities, including risk based landform, cover and storm water 
facility design to provide long term physical and chemical stability. 
Quadra Mining – Robinson Operation – Nevada, USA (2004 through Present) 
Engineering design and permitting for resumption of operations at Robinson Operation after purchase by 
Quadra from BHP; Water Pollution Control Permit Renewal; re-instatement of fluid management and 
tailings disposal facilities for start-up; tailings disposal and water management during start-up; resolution 
of regulatory compliance issues during operations; detailed planning, engineering design and permitting 
for annual tailings disposal expansion requirements including cyclone and reclaim water facilities, 
embankments and supernatant pond management facilities. 
BHP Nevada Mining Company - Nevada, USA (1996 to 2004) 
Coordination of tailings disposal and water control during the initial three years of deposition at the 
Robinson Operation, including deposition system re-design, preparation and implementation of operating 
manuals, performance of engineering, QA/QC and compliance requirements for the development of closure 
plans. (heap leach, dump rock acid leach and waste rock facilities); Design and operation of soil bio-
remediation systems; design and implementation of storm water control plans; Design and implementation of 
waste rock management plans; Design and implementation of process fluid management and monitoring 
plans. Mill and tailings circuit water balances to determine normal operating and storm condition free board 
requirements, and mill make-up water requirements.  Development and implementation of temporary closure 
plans (1999 to 2004); Scope development, site characterization and development of conceptual and detailed 
closure and reclamation plans for entire site (for submittal to regulatory agencies).  This was performed in 
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the context of maintaining strategic operating assets intact during the closure process, to facilitate resumption 
of operations.  
Round Mountain Gold Corporation - Nevada, USA (1996 to 2005) 
• Development of Operating Plans and Permit Application documents for Gold Hill property 
• Permitting and technical input into closure plan coordination and development for dedicated heap leach 


facilities at Round Mountain 
• Development and implementation of a closure plan for Manhattan Property including open pit, heap leach 


facilities, tailings impoundment, waste rock dumps and all remaining infrastructure, including development 
and submittal of a Final Plan for Permanent Closure to the Nevada Division of Environmental Protection. 
This was followed after closure implementation by a Final Closure Report 


Getchell Gold Corporation - Nevada, USA (1995 to 1998)  
Development of closure plans for abandoned, historic tailings; Development of operating plans for the 
remainder of the mine site including tailings disposal, heap leach, waste rock, and open pit facilities; 
Development of third management and monitoring plans; Development of closure and reclamation plans  
(reference Jon Barta 702-635-5001). 
Rio Tinto/Somincor - Portugal EEC (1998)  
Closure planning and conceptual closure design for existing operational, sub-aqueously operated tailings 
facility including determination of closure goals, and assessment of closure requirements to demonstrate non-
degradation of local and regional surface and groundwater resources, and protection of ecological resources. 
Rand Mines and Genmin- Republic of South Africa (1994 to 1995)  
Performance of risk based assessments of 8 tailings disposal facilities following the failure of the 
Merriespruit tailings impoundment. The assessments addressed solid and fluids management aspects of 
operations, mass stability and hydrologic competence with respect to the ability to withstand the impacts of 
high intensity, short duration storm events. From these evaluations, potential failure mechanisms were 
identified and the risks associated with each were quantified. Mitigative measures were identified and 
prioritized based on the relative cost-benefit relationships, as they pertained to desired risk reduction. 
Getchell Gold Corporation - Nevada, USA (1995 to 1998)  
Development of closure plans for abandoned, historic tailings; Development of operating plans for the 
remainder of the mine site including tailings disposal, heap leach, waste rock, and open pit facilities; 
Development of third management and monitoring plans; Development of closure and reclamation plans  
(reference Jon Barta 702-635-5001). 
Rio Tinto/Somincor - Portugal EEC (1998)  
Closure planning and conceptual closure design for existing operational, sub-aqueously operated tailings 
facility including determination of closure goals, and assessment of closure requirements to demonstrate non-
degradation of local and regional surface and groundwater resources, and protection of ecological resources. 
Rand Mines and Genmin- Republic of South Africa (1994 to 1995)  
Performance of risk based assessments of 8 tailings disposal facilities following the failure of the 
Merriespruit tailings impoundment. The assessments addressed solid and fluids management aspects of 
operations, mass stability and hydrologic competence with respect to the ability to withstand the impacts of 
high intensity, short duration storm events. From these evaluations, potential failure mechanisms were 
identified and the risks associated with each were quantified. Mitigative measures were identified and 
prioritized based on the relative cost-benefit relationships, as they pertained to desired risk reduction.   
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Profession 
 
Education 
 
 
 
 
Registrations/ 
Affiliations 
 
 
 


 
Principal Consultant 
 
Bachelor of Mining Engineering, Nova 
Scotia Technical College, 1972  
 
 
 
Professional Engineer, Province of Ontario  
Director of Professional Engineer 
Association of Nova Scotia – 1990-1992   
Director of Wisconsin Chapter of SME – 
1997-2001 
 


Specialization Mine closure, permitting, waste characterization and project 
management.  


 
Expertise    Ken has demonstrated leadership, project management, 


engineering, and operations skills.  He has held positions in 
Exploration, Operations, Project Development and Site 
Closures. Ken has successfully participated with a team to 
implement and maintain a high level of performance in 
production, safety, and environment with the aim of controlling 
cost and increasing shareholder value while reducing liabilities. 
He is experienced in managing regulatory, community, and 
legal issues associated with mineral projects. He is also 
dedicated to environmentally responsible resource management. 


 
Employment Record 
   
2006       SRK Consulting (Tucson) Inc., Principal Consultant 
     Tucson, Arizona  
 
2005 - 2006 Independent Consultant and Associate to SRK Consulting  
 
1994 - 2005 BHP Billiton Base Metals, Director, HSEC and Closed Mines 
  Houston, Texas  
 
1974 - 1991  Rio Algom Limited, managed various projects 
 
1972 - 1974  Aluminium Company of Canada 
 
 
Publications    Authored and/or co-authored numerous papers related to waste 


management design, and waste characterization, mine safety 
and environment. 


 
Languages  English 
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Key Experience:  Projects  


• Project Manager of BHP Billiton Bakhuis Conceptual Closure and Remediation Plan 
• Fatal Flaw Review of the Marmato Project in Columbia  
• Managed independent technical review of precious metal assets unnamed project in Mexico    
• Independent Engineers Review of gold projects in Mexico, British Columbia, China and 


Alaska.  
• Collaborated on a 43-101 review of Nickel Asia in Philippines.  
• Independent Engineers Review of Minefinders Dolores Project in Mexico.  
• Project management of San Manuel Plant Site closure project.  
• Managed closure activities for Elliot Lake Ontario uranium mines to comply with BHP 


Billiton governance requirements, developed risk reviews, budgeting and cost control, 
environmental studies, and co-coordinated regulatory affairs and permitting.  


• Developed conceptual closure plan and costs for Musselwhite Mine (Placer Dome), 2005.  
• Project Manager of BHP Billiton Samancor’s Roane Alloys site in Rockwood Tennessee. 


Assessment of divestiture options for Roane Alloy site.  
• Conducted closure audit of Old Dominion and Pinto Valley unit for BHP Billiton’s Global 


Audit Services.  
 
Key Experience:  Closure Projects  


BHP Billiton - Island Copper, British Columbia  
• Managed a technical and legal team in closure planning activities, project optimization, 


contract administration, budgeting and cost control, environmental evaluations, and co-
coordinated regulatory and permitting affairs.  


• Managed demolition and site remediation contract work valued at $4M.  
• Directed a technical consultants and management personnel in developing risk based closure 


options and plans a multi-million dollar project.    
 
BHP Billiton – Elliot Lake, Ontario (10 facilities), Poirier, Quebec and East Kemptville, 
Nova Scotia  
• Managed closure activities to comply with BHP Billiton governance requirements, developed 


risk reviews, budgeting and cost control, environmental studies, and co-coordinated 
regulatory affairs and permitting. 


 
BHP Billiton - Roane Alloys, Tennessee  
• Provide project management for a defunct chromium smelter site.  
• Manage technical and legal team in strategic planning for closure of site; directed 


environmental studies and closure planning options, human health and ecological risk 
assessment, contract administration, deterministic and probabilistic closure cost estimates,  
budgeting, and regulatory and environmental affairs.  
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SRK Consulting  Resume 


 
Independent Consultant:  


• Developed conceptual closure plan and costs for Musselwhite Mine (Placer Dome), 2005.  
• Conducted health safety and environment audits for BHP Billiton uranium operations in New 


Mexico and Utah.  
• Conducted business audits of BHP Billiton facilities in Arizona and Project management of 


$19 M remediation plan for a chrome defunct smelter site in Tennessee; site characterization, 
the development of risk based options analysis, deterministic and probabilistic cost modeling 
and development of feasibility study and remedial plan.  


• Managed ecological and human health risk assessment to establish remedial closure goals.  
• Assessment of risk transfers options for a brown field’s redevelopment.  
• Developed governance and management standards for Peregrine Diamonds.  
• Collaborated on a 43-101 report on nickel laterite deposits in Philippines.  
• Collaborated on a third party review a 43-101 of a prospective iron ore deposit in Quebec.  
• Conducted a buyer’s DD review of a US zinc refinery.  
 
 
Industry Experience:  


Exploration:  


• Developed environmental/ community management plans for advanced exploration program 
BHP Billiton World Exploration.  


• Negotiated land-use and water-use permits and monitored compliance.  
• Managed environmental consultant to conduct site baseline environmental studies.  
• Managed major spill clean-up without regulatory intervention or citation.  
 
Closure:  


• Provided managerial oversight and governance for closure of BHP Billiton Base Metal sites.  
• Provided technical and due-diligence reviews for new or existing sites.  
• Managed Closure Projects for 14 properties as noted above.  
 
Permitting:  


• Participated with a multi-disciplined joint venture team (Exxon and Rio Algom) in 
developing and coordinating technical, legal and public relations strategies for a multi-million 
dollar permitting effort.  


• Participated with a team on project optimization, environmental evaluations for federal, state 
and local permits.  


• Co-ordinated ARD assessments and supervised waste characterization studies.  
• Managed a team in designing tailings management facilities, waste characterization programs 


and groundwater and solute transport modeling.  
 
 Corporate and Operations:  


• Manager of HSE and directed a staff of 24 environmental personnel at three underground 
sites.  
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SRK Consulting  Resume 


• Seconded as acting Mine Manager to co-ordinate mine production and engineering activities.  
Directed geological and mine engineering staff to optimize open pit mine plans to meet 
falling market prices.  


• Developed and implemented effective health, safety and environmental management plan and 
programs and provided technical expertise and corporate governance on HSE matters.  


• Managed a team of external and internal professionals in the design and construction of 
multi-million tailings management facilities and wastewater treatment plant.  


• Worked collaboratively with regulators and non-government organizations (NGOs) in 
developing discharge standards for the receiving environment.  


• Participated in a multi-discipline team in negotiating three sets of labor contracts.  
• Collaborated with a team in developed a bankable feasibility studies that met World Bank 


requirements.    
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R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 
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Profession: 
 
Education: 
 
 
 
 
Registrations/ 
Affiliations 
 
 
 


 
Geochemist 
 
Doctor of Philosophy, University of Southampton, 1988-1991 
Bachelor of Science, Geochemistry/Geology, Class 1 Honours 
Degree, University of Manchester, 1984-1987 
 
Fellow & Vice President, International Association of Applied 
Geochemists 
Fellow, Geological Society of London 
Member of the Society of Economic Geology 
Member of the Royal Society of Chemistry  
Councillor, IAEG 
Member, Geological Society of Nevada 
Member, State Geologists Board for Environmental Mine Pit 
Studies, Nevada 1997-2000 
Visiting Research Associate, Division of Materials and 
Minerals, Cardiff University 1998-present, Aberystywth 
University 2000-present 
Chartered Chemist, RSC (1997) 
Chartered Geologist, GSL (2001) 
Chartered Professional European Geologist (2002) 


 
Specialization: Mine impacted water chemistry (particularly for arsenic, cyanide and acid rock 


drainage) and mine waste characterization, water treatment, environmental and 
exploration geochemistry, biogeochemistry, ore mineralogy and chemical and ore 
processing. 


 


Expertise: 
 


Eur. Geol. R. J. Bowell Ph.D., C. Chem MRSC,  C. Geol FGS 
Principal Geochemist with 15 years experience. Specialises in the application of 
geochemistry and mineralogy to a wide range of mining and engineering problems. 
Background in mineral exploration in tropical and deeply weathered terrain’s  
(including a Ph.D. on Economic Geochemistry of lateritic gold ores in West 
Africa) and in academic research in process chemistry, environmental 
geochemistry, environmental engineering and mineralogy. Main field of expertise 
in mineral processing and geochemical treatment of arsenic-rich waste, mine waste 
and water (including waste cyanide solutions, acid rock drainage and saline water).  


 
Employment Record: 
1995-Present Steffen Robertson and Kirsten (UK), Geochemist, Senior Geochemist (1997); 


Principal Geochemist (2000) 
1994-1995 Freelance Consulting and Research-BHP; Contract lab staff consultancy; 


Aberystwyth, Open University and Southampton Universities. 
1991-1994 Natural History Museum, Senior Research Fellow in Environmental Geochemistry. 


(50% of time contracted to BHP Minerals Exploration, Africa & Middle East 
Group). 


1987-1991 PhD, University of Southampton, and short-term employment with Goldfields, 
Ashanti and Exploration Companies. 
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Publications: One hundred publications in the field of mineralogy, process chemistry, 


exploration and environmental geochemistry, ARD, contaminated land and water 
treatment available on request.  Co-author of books on gold mineralogy and 
processing and mine waste environmental geochemistry. 
 


 
Languages: English, Spanish (Business) 
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Key Experience:  Waste Rock Geochemistry Characterization, Active Mining Operations 
 
Africa 
• ARD geochemistry and testwork for South Deeps Mine, South Africa (1/02-6/02 with SRK 


Johannesburg) ARD geochemistry and testwork for Nkomati nickel project, South Africa (3/02-ongoing 
with SRK Johannesburg) 


• Assessment and Evaluation of ARD open pit and groundwater geochemistry and waste rock 
geochemistry Geita Mine, Tanzania (2/98-ongoing), Project manager 


• Assessment and Evaluation of ARD, Ngezi project, Zimbabwe (2/98-11/98 with Johannesburg office), 
Project manager 


• Assessment and Evaluation of ARD, Kabanga project, Tanzania (6/98-9/98 with Johannesburg office), 
Project manager 


• ARD assessment-evaluation, Nkomati Nickel Mine, South Africa (3/97-11/97) 
• Environmental Assessment of ARD, ZCCM properties, Copperbelt (11/97-1/99, with SRK 


Johannesburg), Project manager 
• Evaluation of ferruginous mine water chemistry and ARD at the Grootelvei Mine, South Africa (2/96-


12/98 with Johannesburg office) 
 
Asia 
• ARD geochemistry and testwork, base and precious metal deposits, Angouran, Iran (11/02-ongoing) 
• ARD geochemistry and testwork for the Sukhaybarat gold mine, Saudi Arabia (1/02-6/02) 
• Waste rock characterization for Mahd ad Dhab, Saudi Arabia (3/96) 
• Hydrogeochemistry and evaluation of ARD remediation options for three potential gold mines in 


Kamchatka (1/96 – 11/96) 
 
Europe 
• Hydrogeochemistry of Sappes project, Greece, and assessment of chemical stability of paste backfill 


material (10/00-5/02) 
• Testwork for ARD study at the Las Cruces deposit, Spain (3/97 – 2/99), Project manager 
• Hydrogeochemistry and static ARD study for three gold-base metal mines in Greece as part of a new 


mine development (11/96-3/97) 
• ARD Geochemistry, Lisheen, Ireland (8/95 -8/96 with SRK Vancouver office) 
 
North America 
• Geochemistry and closure evaluation, San Manuel tailings and process plant, Arizona (11/03-ongoing), 


Project manager for geochemistry work 
• ARD geochemical modelling and prediction, Hecla Hollister project, Nevada (3/03), Project manager 
• Waste rock management plan and ARD assessment, Turquoise Ridge mine, Getchell, Nevada (10/02-


ongoing with SRK (NA) Inc., Project manager 
• ARD mineralogy Sa Dena Hes project, British Columbia, Canada (8/00 with SRK Vancouver) 
• ARD mineralogy, Highmont Mo project, British Columbia, Canada (8/00 with SRK Vancouver) 
• Reviewer, Pit Lake and waste rock studies, Tomkin Springs Closure Plan and EIS with SRK (NA) Inc. 
• ARD mineralogy and geochemistry of waste rock and tailings, Pogo project, Alaska (4/99-7/00 with 


SRK Vancouver) 
• Waste rock geochemistry, Turquoise Ridge development, Getchell Mine, Nevada (6/96 – 9/99 with SRK 


Reno office), Project manager
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Key Experience:  Waste Rock Geochemistry Characterization, Active Mining  
    Operations (cont.) 
 
North America (cont.) 
• ARD scoping study for a potential copper mine at Copper Flats, New Mexico (7/96 – 4/99 with SRK 


Reno office).  This work has also involved a comprehensive review of previous studies and management 
of long term field scale geochemical kinetic testwork into the stability of waste rock piles and tailings 
material.  Additionally, the project has involved being present as an expert witness at public enquiries 
into the mine development. 


 
South America 
• Update project for mine expansion on pit lake, tailings and waste rock geochemistry, Pelambres Mine, 


Chile (3/03-5/04 with SRK Santiago), Project manager 
• ARD Geochemistry, Pierina project, Peru (7/03-8/03) 
• ARD geochemistry, pit lake and waste rock management plans and control and prediction of pyrite 


oxidization associated fires, Cerrejón Coal Operations, Colombia (11/02-ongoing), Project manager 
• ARD geochemistry, El Abra, Chile (4-8/01 with SRK Santiago) 
• ARD geochemistry Chiliquimbie, Chile (6-8/01 with SRK Santiago) 
• ARD geochemistry and mine waste stabilization, Cerro de Pasco and Lago Junin mining areas, Central 


Highlands, Peru (4/00-7/00 with SRK Peru) 
• ARD mineralogy and geochemistry for open pit and waste rock studies, Pascua-Lama project, Chile-


Argentina (8/99-11/99 with SRK Chile & Vancouver) 
• Pit lake and waste rock geochemistry study, Los Pelambres Mine, Chile (2/99-4/00 with SRK Chile 


office), Project manager 
• Assessment and Evaluation of ARD, Los Pelambres, Chile (9/97-11/98 with SRK Chile office), Project 


manager 
 
Other 
• Waste rock geochemistry at the operating Emperor Mine, Fiji (9/95 – 12/97) 
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Key Experience: Waste Rock Geochemistry Characterization, Closed or Abandoned Mining 
Operations 


 
Europe 
• Cwm Rheidol tailings and mine waste closure assessment. Wales (7/03- 2/04) 
• Survey of mine wastes in central Wales to determine ranked risk assessment approach to evaluating 


environmental impacts (9/95-4/97) 
• Geochemistry of acid rock drainage, rock pile stability and mine water chemistry as part of a closure 


plan for the St. Salvy Mine, France (9/95-5/96) 
• Hydrochemistry of groundwater and ARD in the Polkemmet coalfield, Scotland (5/96-10/96) 
• Hydrogeochemistry, monitoring and contaminated land remediation of the abandoned Avoca Mine, 


Ireland (8/96 – 6/97)   
• ARD scoping study and water treatment assessment for Rio Tinto Mines, Spain (9/96-9/98)  
 
North America 
• Reviewer, Pit Lake and waste rock studies, Tomkin Springs Closure Plan and EIS with SRK (NA) Inc. 
• Arsenic and Waste Rock Geochemistry, Giant Mine closure project, Canada (12/99-6/01 with SRK 


offices in Vancouver) 
• ARD geochemistry, San Manuel copper mine complex, Arizona, USA (5/00 ongoing with SRK Tucson) 
• Hydrogeochemistry and ARD assessment, Tonopah Copper project (4/01-4/02 with SRK Reno) 
• Term contract to provide Geochemistry services and review, mine closure group, Eastern Operations, 


Newmont mining company (7/03 ongoing with SRK Elko office) 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver) 
• Mine waste and site geochemistry, Robinson Copper Mining District, Ely, Nevada (11/98-6/02 with 


SRK Reno office) 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver) 
 
South America 
• ARD mineralogy and geochemistry review for open pit and waste rock studies, Pascua-Lama project, 


Chile-Argentina (8/99-11/99 with SRK Chile & Vancouver) 
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Key Experience: Hydrogeology, Hydrogeochemistry, Other Acid Mine Drainage and Mine 
Dewatering. 


 
Africa 
• Assessment and Evaluation of ARD open pit and groundwater geochemistry Geita Mine, Tanzania 


(2/98-ongoing), Project manager 
• Environmental Assessment of ARD, ZCCM properties, Copperbelt (11/97-1/99, with SRK 


Johannesburg), Project manager 
• Hydrogeochemistry of waste waters and tailings attenuation study, Rossing Uranium Mine, Namibia 


(11/97-5/98) 
• Hydrogeochemistry and ARD assessment-evaluation, Kriel open cast and power station, South Africa 


(4/97-2/98 with Johannesburg office) 
• Evaluation of ferruginous mine water chemistry at the Grootelvei Mine, South Africa (2/96-12/98 with 


Johannesburg office) 
 
Asia 
• Hydrogeochemistry of saline groundwaters in the vicinity of the potential gold mine at Mahd ad Dhab, 


Saudi Arabia (3/96) 
• Hydrogeochemistry for three potential gold mines in Kamchatka (1/96 – 11/96) 
 
Europe 
• Hydrogeochemistry of Sappes project, Greece, and assessment of chemical stability of paste backfill 


material (10/00-5/02) 
• Cwm Rheidol tailings and mine waste closure assessment. Wales (7/03- 2/04) 
• Closure, reclamation and water treatment assessment for Mynddyd Parys, Wales (4/04-ongoing) 
• ARD scoping study and water treatment assessment for Rio Tinto Mines, Spain (9/96-9/98) 
• ARD scoping study and water treatment study for Las Cruces project, Spain (11/96-3/97) Project 


Manager) 
• Hydrogeochemistry and static ARD study for three gold-base metal mines in Greece as part of a new 


mine development (11/96-3/97) 
• Hydrogeochemistry, monitoring and contaminated land remediation of the abandoned Avoca Mine, 


Ireland (8/96 – 6/97) 
• Review of geochemistry for Wismut Mine, Germany (with SRK Vancouver office, 3/96) 
• Hydrochemistry of groundwater and ARD in the Polkemmet coalfield, Scotland (5/96-10/96) 
• Geochemistry of mine water as part of a closure plan for the St. Salvy Mine, France (9/95-5/96) 
• Hydrogeochemistry, hydrogeology and dewatering studies of a potential zinc mine at Lisheen, Ireland 


(8/95 –4/97) 
• Hydrogeochemistry and remediation of ferruginous discharge from abandoned and operating coal mines 


in South Wales (8/95 –6/97) 
• Passive treatment pilot scheme design and evaluation of performance at abandoned coal mine sites in the 


Pelenna district, South Wales (8/95-6/96) 
 







SRK Consulting  Resume 


 
R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 


 


 SRK-UK_RBowell_Jan05 January 2005 
  


Key Experience: Hydrogeology, Hydrogeochemistry, Other Acid Mine Drainage and Mine 
Dewatering (con’t). 


 
North America 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver 
• Arsenic and Waste Rock Geochemistry, Giant Mine closure project, Canada (12/99-6/01 with SRK 


offices in Vancouver) 
• Hydrogeochemistry, San Manuel copper mine complex, Arizona, USA (5/00 ongoing with SRK Tucson) 
• Hydrogeochemistry and ARD assessment, Tonopah copper project (4/01-4/02 with SRK Reno) 
• ARD geochemical modelling and prediction, Hecla Hollister project, Nevada (3/03), Project manager 
• Term contract to provide Geochemistry services and review, mine closure group, Eastern Operations, 


Newmont mining company (7/03 ongoing with SRK Elko office) 
• Geochemistry and closure evaluation, San Manuel Tailings and Process Plant, Arizona (11/03-ongoing) 


Project manager for geochemistry work 
• Hydrogeochemistry of lateritic nickel project, Wind Pass, Oregon (1997 with SRK Reno) 
• Pit Lake Assessment, Robinson Copper Mining District, Ely, Nevada (11/98-6/02 with SRK Reno 


office) 
• Review and geochemistry for Ridgeway Mine, South Carolina (with SRK Denver office, 2/97-6/97) 
• Hydrogeochemistry, main underground mine, Getchell Mine, Nevada (10/96 – 9/99, project with SRK 


Reno office), Project manager 
• Hydrogeochemistry, Turquoise Ridge development, Getchell Mine, Nevada (6/96 – 9/99, project with 


SRK Reno office), Project manager 
• ARD scoping study for a potential copper mine at Copper Flats, New Mexico (7/96 – 4/99, project with 


SRK Reno office).  This work has also involved a comprehensive review of previous studies and 
management of long term field scale geochemical kinetic testwork into the stability of waste rock piles 
and tailings material.  Additionally the project has involved being present as an expert witness at public 
enquiries into the mine development. 


• Hydrogeochemistry and water management of flooded pits at the operating Getchell Mine, Nevada (8/95 
– 8/04), Project manager 


 
South America 
• Hydrogeochemistry and remediation study, Cerro de Pasco and Lago Junin mining areas, Central 


Highlands, Peru (4/00-2/01 with SRK Peru) 
• ARD geochemistry, pit lake and waste rock management plans and control and prediction of pyrite 


oxidization associated fires, Cerrejón Coal Operations, Colombia (11/02-ongoing), Project manager 
• Update project for mine expansion on pit lake, tailings and waste rock geochemistry, Pelambres Mine, 


Chile (3/03-ongoing with SRK Santiago), Project manager 
• Pit lake study, Los Pelambres Mine, Chile (2/99-4/00 with SRK Chile office), Project manager 
• Assessment and Evaluation of ARD, Los Pelambres, Chile (9/97-11/98 with SRK Chile office), Project 


manager 
 
Other 
• Organise and participate in ARD workshops in the UK (7/95); Czech Republic (9/96); South Africa 


(11/97 & 9/01); Romania (12/00); UK (11/02); Ireland (8/03) 
• Hydrogeochemistry, storage and discharge of hot saline groundwaters at the operating Emperor Mine, 


Fiji (9/95 – 12/97) 
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Key Experience:  Environmental Impact, Mine Closure and Contaminated Land 
 
 
Africa 
• Geochemical consulting to AECI for inorganic and organic contaminants at several sites in South Africa 


(3/97-9/98, with SRK South African offices) 
• Geochemistry of contaminated land at a smelter, Tsumeb mining complex, Namibia (8/95-6/96) 
• Geochemical consulting for operating and closed cyanide plants, South Africa (4/97-2/98 with SRK 


Johannesburg office)  
• Assessment of mining impact on the environment for a large infrastructure project on the Zambezi River 


Basin (11/97-9/98 with Johannesburg office) 
• Geochemistry for Environmental assessment of Power Station, Gokwe, Zimbabwe (9/98-2/99)  
• Geochemistry of Agrochemicals and Pesticide contamination of groundwater around factory, Zimbabwe 


(11/98-3/99 with SRK Harare office) 
 
Europe 
• Closure plan for Perama Hills, Greece (January-April 1999) 
 
North America 
• Geochemistry for Closure plan for Copper Flats, New Mexico (6/96-12/96, project with SRK Reno 


office) 
• Geochemistry of nitrogen contamination, Commercial Potato Farms, Nevada (9/98-6/99 with SRK Reno 


office) 
• Geochemistry for closure of mine complexes at Robinson copper mine, Nevada, USA (5/00-ongoing 


with SRK Reno office) 
• Geochemistry and project management for closure of mine and process plant complexes at the San 


Manuel Copper Mine, Arizona, USA (5/00-ongoing with SRK Reno & Tucson offices) 
• Management of pit lakes, open pit closure and waste rock scheduling, Getchell Gold Mine, Nevada 


(9/01-ongoing with SRK Reno) 
• Closure review of Newmont tailings impoundments, Nevada, USA (5/02-ongoing with SRK Elko and 


Reno offices) 
• Supplemental EIS, Marigold Mine, Nevada USA (7/02-ongoing with SRK Elko and Reno offices) 
• Geochemistry for EIS preparation, Atlanta Gold Mine, Idaho (10/03-ongoing with SRK Elko and Reno 


offices) 
• Geochemistry for EIS preparation, Big Mike copper project, Nevada, USA (9/04-ongoing with SRK 


Elko and Reno offices) 
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Key Experience:  Baseline Assessment 
 
Soil, ARD and water geochemistry as part of EIA’s for mining projects for: 
 
Asia 
• Erdenet copper porphyry, Mongolia, Erdenet (1-3/96) 
• Varvarinskoye, polymetallic sulfide deposit, Kazakhstan, KazMinCo (4/96 – 2/98) 
• Mahd d’ Dhab projects (gold, zinc, polymetallic sulfides, phosphates, magnesite) Saudi Arabia         


(2/00-9/00) 
• Asacha gold-silver deposit, Kamchatka, TVX (1/96 – 11/97) 
 
Africa 
• Panorama copper-cobalt tailings retreatment, Democratic Congo Republic, (3/97-1/98, with SRK 


Johannesburg) 
• Tengke Fungamure copper deposit, Democratic Congo Republic (3/97) 
• Geita Gold Mine, Tanzania (4/98) 
 
North America 
• San Flippe nickel laterite, Cuba (2/01-ongoing) 
 
South America 
• La Cruz silver-copper deposit, Bolivia, Billiton (8/95)
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Key Experience:  Water Treatment 
 
Africa 
• Evaluation of water treatment options and ARD mitigation at the Grootelvei Mine, South Africa (2/96; 


9/98 with Johannesburg office) 
• Geochemistry for tailings design, Panorama Resources Kakanda Mine, Democratic Congo Republic 


(3/97-4/98 with SRK Johannesburg office) 
• Geochemistry of salt removal for water treatment and plant design, Rustenburg Base Metal Refinery, 


South Africa (4/97-5/98 with SRK Johannesburg office), Project manager 
• Geochemistry for tailings water treatment, uranium mine, Namibia (11/97-5/98, with SRK 


Johannesburg) 
• Geochemistry and effluent treatment at tailings facility, Hartley Platinum Mine, Selous, Zimbabwe (9/98-


6/99 with SRK Johannesburg & Harare offices), Project manger 
 
Asia 
• Geochemistry for tailings design, Pongkor Mine, Indonesia (8/96-2/98) 
 
 
Europe 
• Remediation of ferruginous discharge from abandoned and operating coal mines in South Wales (8/95 –


6/97) 
• Passive treatment pilot scheme design and evaluation of performance at abandoned coal mine sites in the 


Pelenna district, South Wales (8/95-6/96) 
• ARD mitigation in the Polkemmet coalfield, Scotland (5/96-10/97) 
• Reviewer for tailings geochemistry, Tara Mines, Ireland (5/97-9/98, appointed by Department. of 


Energy, Ireland) 
• Water treatment scheme for dewatering of the zinc mine at Lisheen, Ireland (8/95 –4/97) 
• Scoping for effluent treatment at the Goro nickel facility, New Caledonia (6/00-7/00 with SRK Brisbane, 


Denver and Johannesburg offices) 
• Evaluation of sludge stabilization and stability, Wheal Jane Mine water project, Cornwall, UK (11/02) 
 
North America 
• Geochemistry for old tailings facility, Getchell, Nevada (8/95-2/98 with SRK Reno office) 
• Passive treatment pilot scheme scoping study at the Getchell Mine, Nevada (6/96 – 8/98, project with 


SRK Reno office) 
• Passive treatment pilot scheme and hydrochemistry at Big Springs Mine, Nevada (6/96-11/96, project 


with SRK Reno office) 
• Evaluation and design of ARD treatment plant, Chino mining complex, New Mexico, USA (2/01-8/02 


with SRK Reno & Tucson offices) 
• Evaluation of mine water treatment requirements, Holden project, USA (3/03 with SRK Vancouver 


office) 
 
South America 
• Geochemistry for tailings design, Forteleza, Brazil (7/96-12/97 with SRK Reno office)
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Key Experience:  Arsenic projects 
 
Africa 
• Review of arsenic treatment options, Eastern Transvaal Consolidated, Avgold, South Africa (9-11/98, 


with SRK Johannesburg office), Project manager 
• Design and evaluation of arsenic treatment options, Geita Gold Mine, Tanzania (8/01-10/01) 
 
Europe 
• Chemistry for arsenic removal for groundwater and pit lake water at the Getchell mine, Nevada (8/95 – 


3/99 with SRK Reno office), Project manager-UK office 
 
North America 
• Review of arsenic treatment options, Cameco Uranium Mines, Saskatchewan, Canada (4/99-12/99 with 


SRK Vancouver office) 
• Arsenic specialist, Giant Mine closure project, funded by DIAND, Northwest Territories, Canada 


(3/2000-ongoing with SRK Vancouver) 
• Arsenic treatment plant evaluation and design, City of Elko, Nevada (with SRK Elko, 5/02-6/02) 
• Review of arsenic control and treatment, Glamis Gold, Nevada (6/02-11/03 with SRK Elko) 
• Arsenic treatment plant, Atlanta gold project, Idaho (11/03-8/04) 
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Key Experience:  Heap Leach-Cyanide Projects 
 
North America 
• Geochemistry for Closure plan for Big Springs Heap Leach, Nevada (6/96-8/96, project with SRK Reno 


office) 
• Geochemistry for scoping of heap leach closure plan, Getchell Mine, Nevada (10/97-2/98, with SRK 


Reno office) 
• Geochemistry for heap leach facility closure project, Toiyabe, Nevada (8/99-8/00 with SRK Reno office) 
• Geochemistry for Aurora pit and heap leach facility closure projects (9/99-6/00 with SRK Reno office) 
• Geochemistry for heap leach facility closure project, Griffon Peak, Nevada (2/00-9/00 with SRK Reno 


office) 
• Assessment and preliminary design of cyanide treatment options, Colmac Mine, Northwest Territories, 


Canada (8/00-2/01 with SRK Vancouver) 
• Geochemistry for heap leach facility closure project, Yankee Heaps, Bald Mountain, Nevada (9/00-4/01 


with SRK Elko office) 
• Geochemistry for heap leach facility closure project, Gold Acre Heaps, Cortez, Nevada (4/01-9/04, with 


SRK Elko office) 
• Geochemistry for heap leach facility closure project, Robertson Heaps, Cortez, Nevada (10/01-3/03, with 


SRK Elko office) 
 
Europe 
• Review of cyanide characterization, treatment, and prediction methods as a workshop for the Association 


of Mining Analysts, UK (5/00) 
• Technical report and review of cyanide treatment with reference to the Brae Mara tailings facility failure 


on behalf of Dresdner (5/00-9/00) 
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Key Experience:  Metallurgy  
 
Africa 
• Assessment of assay and gold recovery problems from heap leach, Zimbabwe (12/95)  
• Process chemistry and mineralogy for nickel-cobalt-copper-PGE’s Rustenburg, South Africa (4/97-5/98) 
• Mineralogy for base metal extraction from an oxide ore, Skorpion zinc mine, Namibia (8/98-9/98) 
 
Asia 
• Metallurgical and mineralogical assessment of copper and gold project as part of pre-feasibility and 


feasibility studies, Kazakhstan (12/95-7/96) 
 
Europe 
• Metallurgical problems, geology and mineralogy of lead-zinc ore body, Mazzron, Spain (4/96) 
• Process chemistry and mineralogy for base metal (zinc-lead), Mazzaron, Spain (4/96) 
• Process chemistry and testwork for metal recovery from base metal waste in Bulgaria (9/00-12/00), 


Project manager 
 
North America 
• Assessment of wollastonite resource, Osgood Mountains, Nevada (6/97-11/97) 
• Process chemistry and mineralogy for gold recovery by autoclave and cyanidation processes, Getchell, 


Nevada (2/97-4/99 & 8-10/01), Project manager 
• Mineralogy and process chemistry of uranium-nickel-arsenic rich tailings, Cigar Lake Mine, Canada 


(4/99-11/99 with SRK Vancouver office) 
• Process chemistry and leaching optimisation studies including aeration assessment for Copper-SX-EW 


and assessment of bio-oxidation pre-treatment, Tonopah project, Nevada (4/01-9/01), Project manager 
• Process chemistry and evaluation, Florida Canyon (5/02-3/03), Project manager 
• Process chemistry and heap leach optimisation studies including issues related to ore grind, 


encapsulation, cyanide and lime consumption, alternative reagent and leaching conditions, bio-oxidation 
pre-treatment for Placer Dome PLS on heaps and ores from Bald Mountain, Cortez and Getchell mines 
in Nevada (6/02-12/03 with SRK Elko office), Project manager 


 
South America 
• Process chemistry and leaching optimisation studies including aeration assessment for Copper-SX-EW 


project, Chile (5/01) Project manager 
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Key Experience:  Exploration 
 
Africa 
• Geochemical exploration for Trio Gold in Ghana (5/96-8/98), Mali (9/97), Benin and Burkina Faso (3/97 


–9/98), Project manager 
• Geochemical exploration for Nevsun in Ghana (1/97 –5/97) and Mali (3/97), Project manager 
• African Resources-Kilembe (copper-cobalt) and regional gold and diamonds, Uganda (9/96-12/96) 
• Gold-shear zone deposit, Wassa, Ghana (1/97) 
• Gold-shear zone/BIF, Geita Mine, Tanzania (4-6/99) 
• Exploration mineralogy and geochemistry of iron oxide copper gold deposits, porphyry copper, gold, and 


nickel African Eagle in Mozambique, Tanzania & Zambia (6/03-ongoing) 
 
Asia 
• Mineralogical and geochemical work as part of mineral exploration programs for gold shear zone, Mahd 


a Dhab, Saudi Arabia (2/96-4/96) 
• Polymetallic sulfide deposit, Varvarinskoye, Kazakhstan (2/96-6/96) 
• Iron oxide-copper-gold project, Afghanistan (2/97) 
• Mineralogy and geochemical mapping of the Sonjiapo copper porphyry, China (3/97) 
• Mineralogy of Murantau gold deposit, Uzbekistan (4/97) 
• Pongkor low sulfidation precious metal deposit-mineralogy and exploration geochemistry, Indonesia 


(4/97) 
• Tin, gold, alluvial heavy mineral sands and gemstones, India (2/98) 
 
North America 
• Carlin gold deposit, Getchell Mine, Nevada (6/98) 
• Carlin gold deposit, Rodeo Creek, Nevada (9/98) 
• Assessment of wollastonite resource, Osgood Mountains, Nevada (6/97-11/97) 
• Exploration Hydrogeochemistry study for Getchell mine development, Nevada (3/99-9/99), Project 


manager 
• Epithermal low and high sulfidation gold, Florida Canyon and Standard Mines, Nevada (8/02-ongoing), 


Project manager 
• Carlin and epithermal low sulfidation gold, Bald Mountain Mine, Nevada (2/03-ongoing), Project 


manager 
 
South America 
• Mineralogy for diamond and gold prospects in the Cuiaba Basin, Brazil (7/00-4/01) 
• Mineralogy for gold prospects in the Sierra Pelada area, Brazil (7/00-9/00) 
• Mineralogy and geochemistry for copper-gold projects, Chile (5/01-12/01)  
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Key Experience:  Due Diligence/Audits 
 
Africa 
• Anglovaal/Avgold/Eastern Transvaal Consolidated, South Africa (gold) (9/98-12/98) 
• Base metal results (tin), UK (3/03-1/04) 
 
Europe 
• Minmet/Connary Minerals, UK, Portugal & Brazil (gold) (6/99-9/99) 
• OCK Base Metal Smelter, Bulgaria (9/00-12/00) 
• KCM Base Metal Smelter, Bulgaria (10/00-11/00) 
 
North America 
• Confidential Carlin Gold Mine, USA (6/01-8/01) 
• Confidential Carlin Gold Mine, USA (8/02-9/02) 
 
Other 
• Confidential, global mining group (base metals) (7/04-ongoing) 
 







SRK Consulting  Resume 


 
R J Bowell 


Principal Geochemist 
Director SRK (UK) Ltd 


 


 SRK-UK_RBowell_Jan05 January 2005 
  


Key Experience:  Research 
 
Europe 
• Metal recovery from mine waste and tailings in collaboration with, Geochemistry Research Group, 


Aberystwyth and the Materials Science Department, School of Engineering, University College of Wales 
(11/96-ongoing) 


• Use of LAICPMS for analysis of trace constituents in solid materials, particularly precious metals in 
refractory ores and impurities in metallurgical products ongoing collaboration since 3/96 with, 
Geochemistry Research Group, Aberystwyth and the Materials Science Department, School of 
Engineering, University College of Wales 


• Protocols for Acid Base Accounting and Kinetic testwork (6/98 – 12/03 with Materials Science 
Department, School of Engineering, University College of Wales) 


• Stabilization of ferric hydroxide sludge and reprocessing of sulfate-rich mine waters (11/96-6/01with 
Materials Science Department, School of Engineering, University College of Wales; funded by various 
mining companies in South Africa) 


 
North America 
• Process optimisation and closure of Heap Leach facilities (10/2000-9/04 with Placer Dome (NA) Inc. 


and SRK Elko office) 
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Key Experience:  Research Post-Doctorate Studies 
 
Africa 
• Mineral exploration in deeply weathered tropical terrains, with BHP Minerals (50% of time between: 


10/91-9/94)- West Africa, Zaire, Uganda & Tanzania 
• LAICPMS chemistry, with University of Cape Town, Department of Geological Sciences (9/91-9/94) 
• Acid Mine Drainage in Zimbabwe and Malaysia, with British Geological Survey, Geological Survey of 


Malaysia, and Institute of Mining Research, Zimbabwe, funded by ODA (9/93-9/94) 
 
Europe 
• Geochemistry and mineralogy of the St. Just mining district, Cornwall (9/91-6/94) 
• Water quality issues in rural water supply management, with Wateraid, UNDP, and University of 


Westminster (9/91-10/93) 
• Stability of arsenic in mine waste, with Imperial College funded through MIRO (2/92-3/94) 
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Profession Professional Engineer 
Education B.S. (Civil Engineering) University of Colorado, 


Boulder 
M.S. (Environmental Science and Engineering) 
Colorado School of Mines, Golden 


 


Registrations/ 
Affiliations 


Professional Engineer (Civil): Arizona, Colorado, 
New Mexico, Texas (inactive) 
Tucson Section SME Program Chairman  
(active 2000-2002) 
Society for Mining, Metallurgy and Exploration 
American Society of Civil Engineers 
American Council of Engineering Companies 


 
Specialization Environmental compliance, groundwater and surface water protection, mine site 


planning and closure 
 
Expertise Mr. Braun has more than 16 years of professional experience in mining and 


environmental projects. His practice incorporates various elements of environmental 
compliance activities as well as engineered solutions to potential environmental 
liabilities at mining and other industrial operations. Mr. Braun develops and often 
times implements projects that require negotiations with regulatory agencies and 
other stakeholders to achieve client objectives. He leads multi-disciplinary project 
teams to address the unique technical issues associated with mining operations. 


 
Employment Record 
1996 – Present SRK Consulting (U.S.), Inc., Principal 
1994 – 1995 SRK Consulting (U.S.), Inc., Project Engineer 
1993 Graduate Student, Colorado School of Mines 
1988 – 1992 Canonie Environmental Services, Corp., Project Engineer 
 
Publications “Overview of Pit Lakes in the Western U.S.”, October 2002 issue Southwest 


Hydrology. 
 
Braun, T., Parker, J., “Closure at the San Manuel Mine, Pinal County, Arizona”, 
2004 National SME Conference, Denver, Colorado. Nominated for and Accepted as 
a Henry Krumb Lecture for 2004. 
 
Braun, T. Krizek, D., Wood, M., “Reconstruction of the 3.2 mile Duval Canal, 
Phelps Dodge Sierrita, Inc.”, 2004 National SME Conference, Denver, Colorado. 
 
Multiple presentations to professional societies and the general public. 
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Key Experience:  Mining/Environmental 
 
• Project Manager, Area-Wide Closure Aquifer Protection Permit Application, BHP Billiton San 


Manuel Mine Site, Pinal County, Arizona: Project manager for site characterization and groundwater 
compliance activities at the closed San Manuel Mine Site. This facility includes underground mine 
workings, in-situ leach operations, heap leach operation and various waste rock and infrastructure 
elements. Project includes a regional groundwater model of post-closure groundwater hydrology and 
assessment of passive containment in groundwater. Existing waste rock and heap leach facilities were 
subject to geochemical and geotechnical test work to address closure design and permit requirements. 
Detailed construction cost and monitoring costs for various engineering alternatives were developed as 
part of the closure planning process. BHP risk management methods were also incorporated in the 
planning process. Functioned as technical liaison to the community advisory group and regulatory 
agencies. This copper mine closure project is the first of its size and scope in the western U.S. 


• Project Principal, Comprehensive Closure Plan Cost Assessment, Confidential Client, California:  
Completed a detailed inventory, regulatory assessment and cost estimate for an existing mine in 
California. 


• Project Manager, Discharge Permit Renewal Application, Molycorp Questa Mine, New Mexico: 
Prepared technical narrative and application for submittal to the Groundwater Bureau of the New Mexico 
Environment Department. 


• Project Principal, Underground Inflow Assessment, Molycorp Questa Mine, New Mexico: 
Responsible for scope development and quality assurance monitoring for a 12 month field program at the 
Questa Mine in northern New Mexico. The objective of the program is to measure various underground 
and surface inflows to an existing block cave area. The results of this program will be used to develop 
closure plans and bond estimates under the New Mexico Mining Act. 


• Project Manager, Area-Wide Aquifer Protection Permit, Phelps Dodge Bagdad, Yavapai County, 
Arizona: Prepare an area-wide groundwater permit application for an active open pit copper mine. 
Assisted client with regulatory negotiations and approvals. 


• Project Principal, Post-Closure Water Management Plan, Chino Mines Company, Grant County, 
New Mexico: Responsible for scope development and technical review of the post-closure management 
plan for the mine and smelter at the Chino Mines Company property in southwestern New Mexico.  
Provided technical testimony to the Governor’s Science Advisor in support of the proposed plan. 
Attended public hearings associated with the overall closure program for the facility. 


• Design Engineer, Passive Treatment System, Inactive Copper Mine, Arizona: Remote copper mine 
was subject to monthly NPDES monitoring at a designated outfall. No power is available on-site. 
Upstream construction activities and/or other disturbance triggered a copper exceedance at the outfall. 
After 5 potential NOV’s in 6 months of sampling, SRK designed and implemented a gravity-driven 
filtration/ion exchange system to mitigate the NOV. The system immediately achieved NPDES 
compliance and maintained compliance for a calendar year. Client was able to complete negotiations on 
a permit renewal and assume operating responsibilities for the system. 
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• Engineering Manager, Duval Canal Engineering Study, Phelps Dodge Sierrita, Arizona. 
Responsible for engineering oversight of alternative evaluation and final engineering design for an 
existing, three-mile long surface water management system. Project included flood modeling and basin 
improvements to achieve control of 100-year/24 hour storm event and convey day-to-day process 
discharge. Final design included engineered road crossings for haul truck traffic and buried utility 
crossings. Capital cost of construction of approximately three million dollars. 


• Closure Options Evaluation for Mine Infrastructure, Arizona. Prepared a detailed construction cost 
estimate for demolition and removal of various surface structures, utilities and access roads. Specific 
demolition issues included potentially unstable ground conditions, salvage considerations, hazardous and 
non-hazardous disposal issues. 


• Structural BMP Design, Active Copper Mine, Arizona. Engineer of record for structural best 
management practices near existing stockpiles and tailing materials. Three impoundments and one 
diversion were constructed as part of the multi-sector general permit program. 


• Field Sampling Program, Apache Nitrogen Products, Inc. Developed a field-sampling plan for soil 
and sediment at an operating industrial facility in southern Arizona. Successfully negotiated approval 
with regulatory authorities. The program successfully delineated the horizontal and vertical extent of 
constituents of interest with the minimum number of samples. Advised the client regarding potential 
remediation alternatives. 


• Administrative Order on Consent, Smelter Investigation Unit, Chino Mines Company. Developed 
and implemented a detailed Remedial Investigation (RI) background report for an active copper smelter 
in the southwest U.S., a RI work plan for additional investigation activities and an Interim Data 
Management Plan for the project. In addition, assisted with preparation of the Quality Assurance Plan 
and Health and Safety Plan for the project. The objective of the RI Work Plan was to assess the potential 
impact of historic smelter operations on surrounding environmental media (soil, sediment, surface water 
and groundwater). Data were collected to support ecological and human health risk assessments 
conducted by the state environmental agency. Assisted client with community relations activities, project 
scheduling (i.e., Primavera and SureTrak) and coordinating other consultant efforts. 


• Groundwater Under the Direct Influence of Surface Water, Arizona. Performed and successfully 
presented statistical evaluations of indicator parameter data to demonstrate that groundwater is not under 
the direct influence of surface water 


• NPDES Permit Renewal, Phelps Dodge Bagdad, Arizona. Co-developed NPDES permit application 
materials for renewal of 6 outfalls associated with an active copper mine in Arizona. Evaluated 
alternative treatment and/or discharge scenarios, including mixing zone applications. 


• Administrative Order on Consent, ARCO Environmental Remediation, Leviathan Project, Alpine 
County, California. Developed a full-scale Remedial Investigation Work Plan under an expedited 
schedule for a former open-pit sulphur operation located near the Toiyabe National Forest in eastern 
California. The Work Plan was prepared on a 30-day turnaround and was delivered 2 days ahead of 
schedule. Managed and integrated field data collection activities for geochemical, groundwater, surface 
water and geotechnical investigations (approximately contract value of $500,000) conducted at the site. 
Work Plan activities were optimized to maximize shared data use between interested parties and to 
support development and evaluation of long-term mitigation alternatives for uncontrolled release of acid 
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rock drainage from the site. 


• Storm Water Pollution Prevention, Copper Mine Facility, Arizona. Engineer of record for the storm 
water pollution prevention plan at an inactive tailings facility. Key site features included capture and 
removal of storm water impacted by contact with acid-generating materials and diversion of clean storm 
water run-on. 


• Special Waste Facility Plan, Bioremediation Area, Phelps Dodge Bagdad. Prepared and submitted 
permit documentation for an existing bioremediation facility in accordance with recently revised (1998) 
Arizona regulation (e.g., soil remediation levels). Client deliverable included definition of sampling and 
analysis program for hydrocarbon related spills. 


• Multi-Sector General Permit for Storm Water, Silver Bell Mining, LLC. Managed technical and 
permitting support for the MSGP Storm Water Pollution Prevention Plan. 


• Spill Prevention, Control and Countermeasure Plans, Various Industrial Clients. Prepared and/or 
updated Spill Prevention, Control and Countermeasure (SPCC) Plans for mining and industrial clients. 
Identified potential compliance issues and suggested implementation schedules. Verified whether 
changes in planned operations required revision of the SPCC Plan. 


• Natural Attenuation Investigation, Copper Mine Facility. Developed and implemented a work plan to 
assess the natural attenuation capacity of underlying soils at an existing copper mine in Arizona. Field 
activities included multiple stream flow measurements, subsurface soil sampling and water quality 
sampling. 


• Feasibility Study, Inactive Copper Mine Facility, Arizona. Developed an engineering feasibility study 
for various surface water runoff control and seepage collection alternatives. The range of alternatives 
included preliminary design of new diversion channels, temporary stormwater containment areas, soil 
cutoff walls, seepage collection trenches and groundwater monitoring wells. 


• Post-Closure Pit Water Chemistry, Copper Flat Project, Hillsboro, New Mexico. Developed and 
implemented a detailed study plan to estimate the post-closure pit water chemistry at the Copper Flat 
project in southwestern New Mexico. The plan included modeling of pit water inflows, bench-scale 
testing and use of the MINTEQA2 equilibrium model. 


• Hydrogeologic Investigation, Proposed Gold Mine, Thunder Mountain, Idaho. Developed and 
implemented a work plan to characterize baseline groundwater quality and to assess the hydraulic 
parameters of the local aquifer at a proposed open pit mine. The plan included monitor well installation, 
groundwater sample collection and aquifer testing. 


• Hydrogeologic Investigation, Open Pit Copper Mine, South America. Co-developed a groundwater 
and surface water investigation at a major open pit mine in South America. The results of the 
investigation were used to establish baseline groundwater quality and to assess the potential impacts of 
existing mine facilities on site water resources. 


• Geochemical Assessment, Acid Rock Drainage Plan, South Dakota. Performed computer modeling 
using the MINTEQA2 equilibrium model and the NETPATH geochemical model to predict the 
composition of a mixture of on-site surface water and typical pit wall surface water runoff. Based on the 
model results, a preliminary bench-scale test program was developed. 
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• Geochemical Investigation, Copper Tailings Impoundment, Bisbee, Arizona. Prepared a detailed 
sampling and analysis plan in support of a sequential batch test program for an existing copper tailings 
impoundment. The results of the geochemical investigation were successfully used to demonstrate the 
natural attenuation capacity of the underlying native soils. 


• Surface Water Hydrologic Assessment, ARCO, Salt Lake City, Utah. Developed HEC-1 computer 
model to characterize surface runoff volumes from existing tailings, waste rock, and heap leach facilities 
at a large open pit copper mine. Output from the HEC-1 model was used to simulate the 100-year flood 
plain extent and to examine post-closure runoff hydrology. 


• Hydrogeologic Investigation, Aquifer Protection Permit, Bisbee, Arizona. Supported site 
geochemical assessment for an existing Arizona copper mine through surface and subsurface sampling of 
potential discharging facilities, characterizing waste rock material via a dump drilling program, and 
developing an on-site computer database for tracking of site water quality data. Provided engineering 
design support, including borrow area investigation, regrading design, cover design and surface water 
hydrology during development of the site closure plan. 


• Engineering Estimate/Cost Analysis, Colorado Tailings, Butte, Montana. Prepared a detailed 
construction cost estimate and alternative analysis for 12 different remedial action scenarios, including 
containment, removal, slurry transport, truck haul and railroad transport. 


• Assorted Uranium Tailings Reclamation Plans, New Mexico, Utah and Wyoming. Developed and 
evaluated surface water runoff systems, erosion protection structures, radon attenuation barriers (use of 
the RADON computer code and HELP 2 infiltration model) and earthwork quantities. Prepared design 
and construction drawings for final regraded tailings. 


• Soil Borrow Investigation at a Uranium Tailings Facility, Western Nuclear, Jeffrey City, 
Wyoming. Completed a soil borrow area investigation, including geotechnical analysis and soil 
amendment design, for an alternate radon barrier material. 


Key Experience:  CERCLA, CWA, RCRA  


• Remedial Alternatives Evaluation, Colorado School of Mines Creekside Site. Co-developed an 
evaluation of remedial alternatives for on-site and off-site treatment/disposal of 20,000 cubic yards of 
waste material at this inactive research facility in Colorado. Each alternative was evaluated based on 
NCP criteria. The report included a conceptual design and detailed cost estimate for operation of a soil 
stabilization process. In addition, Mr. Braun co-developed a semi-quantitative risk analysis for off-site 
disposal of the waste material via truck or railroad transport. The risk analysis included a summary of 
relevant highway and railroad accident statistics and other potential adverse impacts. 


• Preliminary Site Assessment, Industrial Research and Development Center, Colorado. Project 
engineer during field investigation and data reduction required to assess the potential for groundwater 
and soil contamination due to past research activities at an industrial research park. Field activity 
included groundwater and soil sampling for constituents of interest. Data interpretation included 
establishing a Hazardous Ranking System (HRS) score for the facility using the EPA-approved 
PreSCORE software package. Follow-up activities included technical appraisal of the findings of the 
EPA site screening inspection. 
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• Feasibility Study, Inactive Tailings Impoundment, Arizona. Provided technical support related to 
screening of passive treatment technologies for treatment of impacted surface water resources. 
Developed a series of potentially applicable passive treatment technologies and performed the initial 
screening based on the CERCLA criteria of effectiveness, implementability and cost. 


• Closure Report, Waste Oil Recycling Facility, Triangle Petroleum, Fruita, Colorado. Compiled and 
summarized the field records generated during consolidation and removal of waste oil drums, tanks, and 
contaminated soil from a former waste oil recycling facility in western Colorado. Prepared a detailed 
closure report for the Colorado Department of Public Health and Environment Health and received 
approval for no further action. 


• Treatment Technology Screening, Media Impacted by Mining Operations, Butte, Montana. Due to 
the large number of individual operable units at a large mining facility currently listed on the National 
Priorities List, the client requested a generic technology screening guides for soil and groundwater to 
simplify the Remedial Investigation/Feasibility Study (RI/FS) process. The screening guides were 
developed based on existing environmental and mine process technologies. 


• Treatability Work Plan, Acid Mine Drainage, Butte, Montana. Co-developed a screening document 
for potentially applicable treatment technologies related to acid mine drainage. The preferred treatment 
technologies were incorporated in a structured bench-scale test program, described in the Treatability 
Work Plan, to assess use of pre-treatment, primary treatment and polishing treatment processes. 


• Feasibility Study, National Priorities List Site, Somersworth Landfill, New Hampshire. Co-
developed a full-scale Feasibility Study in accordance with the requirements of the National Oil and 
Hazardous Substances Contingency Plan for a municipal landfill in EPA Region I. 


• Work Plan Development, Former Oil Processor Site. Developed site-specific work plans, including 
health and safety and spill/volatile release contingency plans, at a former oil processing site in Texas. 
The site is currently listed on the NPL. 


Key Experience:  Remediation 


• Remedial Action Plans for Non-Compliance Issues, Copper Mine Facility. Prepared a series of 
remedial action plans related to groundwater, surface water, and soil resources that have been impacted 
as a result of mining activity. The plans were required as part of the Aquifer Protection Permit program. 
Groundwater remediation included installation of groundwater extraction wells and above-ground piping 
to collect and recycle extracted groundwater as a part of mine operations. Surface water actions included 
installation of a temporary retaining structure and pumpback system near the base of an active slope 
failure. Soil remediation included excavation and landfarm treatment of former clay liner materials from 
an abandoned raffinate pond. Prepared closure documentation for the groundwater extraction system and 
landfarm treatment area. 


 
• Landfarm Treatment of Hydrocarbon-Impacted Soil, Oakland Scavenger Company, Hayward, 


California. Provided direct field supervision during removal, containment (construction of a partial 
bentonite-slurry wall) and treatment (via enhanced aeration and biodegradation) of approximately 12,000 
cubic yards of hydrocarbon-impacted soils. Slurry wall construction was performed under space 
constraints and required use of portable slurry mixing tanks. 
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• Coal Tar Remediation Site, Peoples Natural Gas, Dubuque, Iowa. Remedial action included 
excavation and stockpile construction for approximately 15,000 cubic yards of coal tar impacted soils 
and construction debris at an abandoned coal gasification plant in eastern Iowa. Responsibilities included 
equipment and materials procurement, job cost tracking, and implementing the site health and safety 
program. 


• Cement-Bentonite Slurry Wall, San Jose Sharks Arena, San Jose, California. Provided field 
engineering support during operation of an automated pugmill system used to mix proportionate volumes 
of bentonite slurry, excavation spoil, and dry cement. 


• Soil Vacuum Extraction System, Xerox Facility, Santa Ana, California. Installed six (approximately 
50 feet deep) soil vapor extraction wells at a former industrial facility to improve overall system 
performance. Each soil boring was field-screened using a portable VOC analyzer to optimize the location 
of the screen interval of each extraction well. 


• Bentonite Slurry Wall Construction, Western Processing Superfund Site, Kent, Washington. 
Provided field quality assurance/quality control during construction of a 175,000 square foot bentonite 
slurry wall at a Superfund site in Washington State. QA/QC responsibilities included daily production 
reports, backfill density tests, field coordination of excavation activity, and preparation of the final as-
built report. 


• Synthetic Liner Installation, Old Milam Landfill Expansion, Illinois. Provided field quality 
assurance/quality control services during installation of a 60 mil HDPE flexible membrane liner at a 
20-acre municipal landfill in East St. Louis, Illinois. Responsibilities include direct field oversight during 
liner installation, preparation of a detailed as-built report and self-defense. 
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Profession Engineer 
 


Education M.S. (Geol. Engineering), 1993, University of Nevada, Reno 
B.S. (Geology), 1991, University of Nevada, Reno  
 


Registrations/ 
Affiliations 


Member, Association of Engineering Geologists 
Member, American Society of Civil Engineers 
Member, Solid Waste Association of North America 
Registered Professional Engineer: Nevada, California, 


Washington, Utah 
OSHA 40-hr Hazardous Waste Operations and Emergency  
     Response Training 
MSHA New Miner Training 
Nuclear Density Gauge Certification 


 
Specialization Geotechnical Engineering; Mining and Solid Waste Disposal Facility Design and 


Permitting 
 


Expertise Mr. Burnley has more than 11 years of experience in engineering consulting and has 
performed site investigations, conceptual and detailed design, construction 
supervision, management and operational assessments, mine reclamation permitting, 
and closure design and permitting at numerous industrial, mining, and landfill 
properties throughout the western United States, Asia, and South America. His 
experience includes mine and waste disposal site engineering, stormwater, slope 
stability, and air quality analyses, design specifications, cost estimation, bid 
adjudication, construction oversight, and permitting. 


 
Employment Record 
1998 to present Steffen Robertson and Kirsten (U.S.), Inc., Reno, Nevada 


Senior Engineer 
 


1993-1998 Vector Engineering, Inc., Carson City, Nevada 
Project Professional 
 


1993 Terracon Consultants Western, Inc., Las Vegas, Nevada 
Field Engineer 
 


 
Publications Several publications related to mine waste dump stability and reclamation and solid 


waste landfill engineering. 
 
Languages English 
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Publications and Presentations 
 
1. Burnley, R.B. 1999, “Landfills in the Arid and Semi-Arid West: Practical Implementation of Regulatory 


Flexibility”.  Presentation to the Air & Waste Management and Nevada Water Environment Association 
joint conference, Las Vegas Nevada, September 15-17, 1999. 


 
2. Burnley, R.B. 1997, “Alternative Final Covers in the Arid and Semi-Arid West: Regulatory Flexibility 


and Practical Implementation”.  Proceedings, Landfill Capping in the Semi-Arid West: Problems, 
Perspectives, and Solutions, sponsored by the Environmental Science and Research Foundation, May 21-
22, 1997. 


 
3. Burnley, R.B. 1993. “Mine Reclamation and Waste Dump Stability”.  Master's Thesis, Department of 


Geological Sciences, University of Nevada, Reno. 
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Key Experience:   Solid Waste Management 
 
Battle Mountain Landfill, Lander County, Nevada 
• 


• 


• 


• 


• 


• 


• 


• 


Landfill permitting and design for a lateral expansion including facility grading plan, hydrologic and 
hydraulic analyses and design, water balance modeling and waiver from vadose zone monitoring. 


 
Russell Pass Landfill, Fallon, Nevada 


Landfill permitting and design including preparation of a technical justification for a waiver from ground 
water monitoring requirements, facility grading plan, hydrologic and hydraulic analyses and design, 
operations plan, closure plan. 


 
Humboldt County Regional Landfill, Winnemucca, Nevada 


Landfill permitting and design including preparation of a technical justification for a waiver from ground 
water monitoring and composite liner requirements, facility grading plan, hydrologic and hydraulic 
analyses and design, operations plan, closure plan. 


 
City of Elko Landfill, Nevada 


Landfill permitting and design including preparation of a technical justification for a waiver from ground 
water monitoring and composite liner requirements, facility grading plan, hydrologic and hydraulic 
analyses and design, operations plan, closure plan, and conceptual lateral expansion design. 


 
Pershing County Landfill, Lovelock, Nevada 


Feasibility assessment for a waiver of ground water monitoring requirements. Landfill permitting and 
design including facility grading plan, hydrologic and hydraulic analyses and design, operations plan, 
closure plan. 


 
Mesquite Landfill, Lincoln County, Nevada 


Site investigation and analysis of hydrogeologic setting.  Landfill permitting and design including 
preparation of a technical justification for a waiver from ground water monitoring and composite liner 
requirements, assistance with development of facility grading plan, hydrologic and hydraulic analyses and 
design, operations plan, closure plan. 


 
Laughlin Landfill, Clark County, Nevada 


Site investigation and analysis of hydrogeologic setting.  Landfill permitting and design including 
preparation of a technical justification for a waiver from ground water monitoring and composite liner 
requirements, assistance with development of facility grading plan, hydrologic and hydraulic analyses and 
design, operations plan, closure plan. 


 
Hawthorne Landfill, Mineral County, Nevada 


Site investigation and analysis of hydrogeologic setting.  Landfill permitting and design including 
preparation of a technical justification for a waiver from ground water monitoring and composite liner 
requirements, assistance with development of facility grading plan, hydrologic and hydraulic analyses and 
design, operations plan, closure plan. 
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Austin Landfill, Lander County, Nevada 
• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Coordination and oversight of closure of the old Austin Landfill and assistance with planning, closure and 
post-closure cost estimation, and the potential closure and replacement of the new Austin Landfill with a 
transfer station. 


 
Amargosa Valley Landfill, Nye County, Nevada 


Landfill design and permitting for Class II municipal solid waste disposal facility including grading plan 
and permit document preparation, development of final landfill closure plan including a demonstration for 
approval of an alternative final cover. 


 
Pahrump Landfill, Nye County, Nevada 


Landfill expansion design and permitting for Class I municipal solid waste disposal facility including 
technical justification for an alternative final cover design. 


 
Beatty Landfill, Nye County, Nevada 


Development of final landfill closure plan including a demonstration for closure as a low-risk landfill. 
 
Mina/Luning Transfer Station, Mineral County, Nevada  


Geotechnical site investigation, stormwater analysis, site grading plans, technical specifications and 
permitting for a solid waste transfer station. 


 
Walker River Paiute Reservation, Nevada 


Solid waste management study including financial and political assessment of management and design 
options, development of site-specific closure plans and risk assessments and ratings for eight disposal sites. 


 
Lyon County, Nevada 


Planning, engineering, and permitting services for a Class II municipal solid waste landfill, temporary 
transfer station, and construction/demolition waste disposal facility. 


 
Winnemucca Farms, Inc., Nevada 


Solid waste characterization and final closure design for a small municipal waste landfill including 
development of site grading plan and drainage system design. 


 
Apex Landfill, Las Vegas, Nevada 


Field reconnaissance fracture mapping, assistance with hydrogeologic assessment and design and permit 
application preparation. 


 
Bridgeport Landfill, Mono County, California 


Assessment of alternative final cover design options including feasibility, hydrologic and cost analyses. 
 
Benton Crossing Landfill, Mono County, California 


Prepared joint technical document including Report of Disposal Site Information and Preliminary Closure 
and Postclosure monitoring Plan in support of county-prepared site design. 
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Mono County, California 
• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Completion of numerous landfill permitting and design tasks for six county landfills including closure 
design and plan preparation, landfill gas monitoring, reports of disposal site information. 


Inyo County, California 
Completion of numerous landfill permitting and design tasks for seven county landfills including closure 
design and plan preparation, site investigations and landfill cover material assessments, miscellaneous 
permitting documents. 


 
Beaver County Landfill, Utah 


Landfill permitting and design including preparation of an alternative final cover design demonstration, 
technical justification for a waiver from ground water monitoring requirements, facility grading plan, 
hydrologic and hydraulic analyses and design, operations plan, closure plan. 


 
Millard County Landfill, Delta, Utah 


Landfill permitting and design including technical justification for a waiver from ground water monitoring 
and liner requirements, facility grading plan, hydrologic and hydraulic analyses and design, operations 
plan, closure plan. 


 
San Juan County Landfill, Utah 


Landfill design and permitting for Class I municipal solid waste disposal facility including grading plan and 
permit document preparation, hydrologic and hydraulic design, slope stability analysis, and site drainage 
system and facility layout design. 


 
Mohave Valley Landfill, Bullhead City, Arizona 


Landfill permitting and design including alternative final cover design, technical justification for a waiver 
from ground water monitoring and liner requirements, Storm Water Pollution Prevention Plan, stability 
analyses, facility grading, hydrologic and hydraulic analyses and design. 


 
La Paz Regional Landfill, Arizona, Browning-Ferris Industries (BFI) 


Preparation of a technical justification for a modification of ground water monitoring requirements. 
 
Lone Cactus Landfill Landfill, USA Waste, Phoenix, Arizona 


Preparation of a technical justification for a suspension of ground water monitoring requirements. 
 
Northwest Regional Landfill, USA Waste, Phoenix, Arizona 


Preparation of a technical justification for a suspension of ground water monitoring requirements. 
 
Copper Mountain Landfill, USA Waste, Yuma, Arizona 


Preparation of a technical justification for a suspension of ground water monitoring requirements. 
 
Cerbat Landfill, Kingman, Arizona 


Preparation of a technical justification for a waiver from ground water monitoring and liner requirements. 
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Key Experience:   Mine Facility Engineering and Permitting 
 
Standard Mine, Nevada 
• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Completed stormwater hydrologic and hydraulic analyses and design and heap stability analyses. 
 
Tailings Impoundment, Camden, Tennessee 


Design and permitting of a tailings impoundment and associated facilities including stormwater and dam 
safety permitting, earthen embankment design, site drainage system design, preparation of technical 
specifications, bid documents, and cost estimates, reclamation plan development, construction oversight, 
and as-built reporting. 


 
Alumbrera Mine, Argentina 


Development of site-wide water balance, on-site tailings impoundment management and operation.  
 
BHP Mining Company, Robinson Project, Nevada 


Reclamation plan preparation, data analysis of pumping and seepage data, preparation of design and bid 
specifications for construction of mine drainage collection and routing systems. Secondary containment 
assessment on tailings slurry pipeline. Development of operation and monitoring procedures for a 
hydrocarbon contaminated soils bioremediation facility and mine drainage collection system.  Development 
and implementation of temporary closure characterization plans. 


 
Griffon Mine, United States Forest Service, Nevada 


Site investigation and final cover design including infiltration modeling for a spent heap leach pad and 
pond system. 


 
Aurora Partnership Mine, United States Forest Service, Nevada 


Site investigation and final cover design including infiltration modeling for a spent heap leach pad and 
pond system. 


 
Toiyabe Mine, Cortez Gold Mines, Nevada 


Field investigation and assistance with design of heap leach pad final cover and effluent infiltration field. 
 
Getchell Gold Corporation, Getchell Mine, Nevada 


Design and reporting for ore concentrate storage area including grading plan design and specifications. 
 
Toiyabe Mine, Cortez Gold Mines, Nevada  


Field investigation and assistance with design of heap leach pad final cover and effluent infiltration field. 
 
Pinos Altos Mine, Cyprus Climax Gold Corporation, New Mexico  


Closure design including site drainage analysis and facility design, cover design and material 
specifications. 
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Key Experience:   Industrial Facility Engineering and Permitting 
 


Hanson Engineers and AT&T Corporation, Reno, Nevada 
• 


• 


• 


• 


Foundation engineering and permitting services for expansion construction at a major communications 
hub in downtown Reno.  Project included site investigation and foundation design recommendations for 
a five-story addition including coordination of site surveys and project permitting. 


 
AT&T Corporation, Northern Nevada 


Engineering and permitting services for expansion construction at five fiber optic signal regeneration 
stations along AT&T’s Chicago-to-San Francisco transmission line, including: 1) the preparation and 
acquisition of right-of-way grant modifications and temporary use permits for three of the sites from the 
United States Bureau of Land Management (BLM); 2) coordination and acquisition of easement 
modifications with private landowners for the remaining two sites; 3) coordination with various county 
agencies for building and special use permits, including representing AT&T at a county Planning 
Commission meeting; 4) geotechnical investigation and foundation design for four of the five sites; 5) 
coordination of site activities with AT&T’s construction contractor; 6) field construction quality 
control/quality assurance services for subgrade preparation and foundation construction; and 7) 
coordination of initial site and final as-built surveys. 


 
Bentley Nevada Corporation, Minden, Nevada 


Air quality permitting and dispersion modeling for stationary generator set for industrial manufacturing 
facility. 


 
Bentley Nevada Corporation, Minden, Nevada 


Air quality permitting and dispersion modeling for stationary generator set for industrial manufacturing 
facility. 
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Profession Senior Hydrogeologist 
Education M.S. Hydrogeology, Colorado State University, 1989 


B.A. Earth Sciences, University of Colorado, 1978 


 


Registrations/ 
Affiliations 


OSHA Hazardous Waste Site Investigation Health and 
Safety Training Course 
MSHA Expert Miner Certification – Open Pit (2002 
renewal in November) 
Radiological Workers Training – DOE, Rocky Flats 
Environmental Technology Site 


 
Specialization 
 


Mr. Cope is a senior hydrogeologist with 20 years experience consulting to the 
mining, solid and hazardous waste, and oil and gas industries in the areas of 
hydrogeologic characterization, contaminant evaluation, environmental site 
assessments, baseline studies, groundwater and soils restoration, and 
environmental data management.  Mr. Cope’s technical experience has involved: 


• Groundwater resource impacts analysis, evaluation of groundwater/surface 
water interactions, basin hydrologic budgets, and open pit and underground 
mine inflow and water supply analyses. 


• Groundwater monitoring systems design, monitoring systems performance 
assessment, and evaluation of hydrogeologic data. Innovative groundwater 
sampling methods using specific discharge and micropurging techniques. 


• Aquifer hydraulic testing and analysis: variable and constant head, constant 
discharge, specific discharge tracer, and various packer techniques. 


• Database development and management, data capture, validation, and quality 
control analyses. 


• Statistical data analysis, probabilistic analysis (Monte Carlo simulation, 
distribution fitting), RCRA statistical evaluations. 


• Numerical and analytical modeling of groundwater flow and contaminant fate 
and transport. 


• Preparation of CERCLA, RCRA, and NEPA deliverables. 
 
Employment Record 
1998 – Present SRK Consulting Inc., Senior Hydrogeologist 
1997 – 1998 CGRS Inc., Senior Hydrogeologist 
1988 – 1997 Golder Associates Inc., Project Hydrogeologist to Hydrogeology Group Leader  
1986 – 1988 Colorado State University, Graduate Research Assistant 
1984 – 1985 Dames & Moore, Staff through Project Hydrogeologist 
1983 – 1984 U.S.G.S., Water Resource Division, Assistant Hydrologist 
1980 – 1983 Wahler Associates, Staff Hydrogeologist 
 
Languages Spanish/Italian/French 
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Key Experience:  
 
Mine Contamination, Reclamation 
 
• San Manuel Mine Site, Pinal County, Arizona.  Assessment of the impacts of an existing open pit on the 


surrounding groundwater flow system.  Directed deep monitoring well installation (600 to 1500 feet deep) 
and performed in-situ hydraulic testing (e.g., packer testing, aquifer test). Specified, procured and 
successfully installed a 1,500 foot deep grouted transducer column including 12 vibrating wire transducers 
and data logging equipment.  Managed aquifer test program for low flow (less than 2 gpm) extended 
drawdown tests in undisturbed bedrock formations.  Performed data interpretation and analysis in support of 
the predictive groundwater flow model and aquifer protection permit application. 


• Cuajone Mine, Southern Peru Copper, Peru.  Evaluation for suitability of a large valley-fill leach 
operation.  The work entailed hydrogeologic and surface water characterizations, impacts assessments, 
and design of mitigation measures in a fractured volcanic rock setting.  The work focused on defining 
zones of fracture-enhanced groundwater flow, the relationship of a regionally significant river to the 
groundwater flow system, and the ability to contain and recover leach solutions from the fractured 
system.  A phased approach was used to first conduct a fatal flaw evaluation, the results of which served 
to focus a detailed characterization.  The characterization field program involved 10,000 feet of well 
installation, oriented angled core drilling, packer testing, long-term aquifer testing, seismic geophysical 
survey, spring and seep evaluation, and river flow gauging.  The results were applied to a basin-scale 
three dimensional multi-layer groundwater flow and transport model.  The defensibility of the model is 
critical to the client obtaining permit approval for the operation.  


 
• MolyCorp Questa Mine, New Mexico.  Characterization of various underground mine inflows and 


significant surface water flow related to block cave subsidence.  The work is to differentiate surface recharge 
through the subsidence zone from other groundwater sources.  A monitoring system was designed and 
installed, and is currently being monitored.  Continuous flow measurements combined with quarterly water 
quality sampling will provide data for source identification and water and chemical mass balance analyses. 


 
• Conoco, Conquista Uranium Mill, Texas.  Lead hydrogeologist to characterize the groundwater flow 


system in the vicinity of a closed uranium mill tailings facility.  Investigations were conducted to quantify 
site impacts and to establish background water chemistry potentially influenced by an adjacent upgradient 
uranium mine and mill operation.   


 
• Tailings Characterization, PricewaterhouseCoopers, Atlas Minerals Uranium Mill Site, Utah.  


Technical groundwater lead for investigation to support the dewatering program at the Atlas Mill uranium 
tailings impoundment. The project consisted of hydrogeologic, geotechnical and geochemical 
characterization of the tailings to enable the selection of a dewater method, and assess the changes that might 
occur in the tailings porewaters as a result of dewatering.  


 
• Phelps Dodge Ambatovy-Analamay Project, Madagascar.  Baseline environmental assessments of 


surface and groundwater hydrology in remote tropical terrain for a large proposed nickel-cobalt mine and 
mill.  Scope included baseline data collection, assessment of environmental risks within the framework 
of World Bank Environmental Standards, analysis of potential groundwater and surface water impacts, 
and mitigation of the impacts.  Also collected data to support site selection and feasibility studies for 
tailings facility.  Though the work was severely challenged by complicated logistics and rugged jungle 
conditions, the project produced rigorous high quality data that met permitting and design needs. 
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• Leadville Superfund Site, Colorado.  Principal investigator for supplemental Feasibility Study 
groundwater investigations to refine impacts analyses for the Apache Tailings Impoundment.  
Responsible for performance assessment of groundwater and surface water monitoring network, 
refinement of the conceptual groundwater/surface water model, installation of nested monitoring wells, 
aquifer hydraulic testing and groundwater sampling.  


 
• Eagle Mine, Colorado.  Environmental assessment and evaluation of extent of heavy metals 


contamination associated with a low pH tailings facility and mine workings.  Supervised drilling and 
installation of multiple nested piezometers, conducted long-term pumping tests.  Installed digital data 
acquisition system to remotely monitor water level in the rapidly flooding closed mine.  Applied data to 
evaluate surface water and groundwater impacts on adjacent Eagle River. 


 
• Wishbone Hill Open Pit Mine, Alaska.  Groundwater baseline and impact studies for proposed Idemitsu 


Wishbone Hill open pit coal mine in Alaska.  Responsible for the collection and analysis of field test data 
for characterization of the site hydrogeology.  The characterization culminated in predictive pit inflow 
analyses using various numerical and analytical solutions. 


 
• Gallegos Dimensional Stone Quarry, Colorado.  Environmental Impacts Assessment of acid rock 


drainage from quarry operation near Telluride.  Assessed conditions through soil and surface water 
sampling.  Proposed cost-effective modifications of operational practices to minimize impacts to 
environmentally sensitive surface waters in area.  Also recommended permitting strategies for 
incorporation into storm water permit and technical revisions to an existing mining permit. 


 
• Blackhawk Mill Site, Colorado.  Performed environmental site assessment of a historic mining property 


adjacent to a CERCLA superfund site.  Defined areas of hazardous and non-hazardous mine and mill 
wastes as a pre-remedial design activity.  Evaluated remedial alternatives, recommended the preferred 
alternative, and developed cost estimate to complete the cleanup. 


 
• Cotter Corporation, Wyoming.  Detailed investigation to determine feasibility of in-situ leaching of a 


uranium property near Pumpkin Buttes.  Responsible for installation of wells and long-term pumping tests. 
 
 
Mine Permitting 
 
• Echo Bay Lamefoot Project, Washington.  Evaluation of groundwater inflow quantity and quality in 


underground workings. Developed a conceptual hydrogeologic model based on the characteristics related 
to rock structure and lithology. A significant component of the model was a detailed understanding of the 
interaction between the alluvial and deep bedrock groundwater flow systems.  Applied a water balance 
approach to estimate inflow and acid generating potential during future mine development.  


 
• Echo Bay K2 and Key Projects, Washington.  Assessment of potential impacts to groundwater and 


surface water from Key Project open pit gold mine. Designed groundwater monitoring well network.  Also 
planned and directed field investigations at the proposed K2 Project to evaluate baseline potentiometric and 
water quality conditions. 


 
• Franklin/Zeus Joint Venture, Colorado.  Permitting of proposed gold mining and milling operations at 


the Franklin and Mogul mines in Clear Creek and Boulder counties. Conducted an underground evaluation 
to predict future mine water discharge volume and quality.  Co-authored Environmental Protection Plan, 
Plan of Operation, and Stormwater Management Plan as part of mining permit application. 
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• Proposed South Table Mountain Aggregate Quarry, Colorado.  Characterization of the groundwater 
flow system at the contact of sedimentary units with basalt-cap.  Assessed potential impacts to groundwater 
quantity and quality from mining the cap rock.  Nested short-screen wells were installed, sampled and 
aquifer tested to determine vertical flux and gradients; and variations in the degree of saturation and 
hydraulic communication across the contact. 


 
 
Mine Water Management and Characterization 
 
• San Juan Ridge Mine, California.  Developed multilayer finite element groundwater models to predict 


mine water inflow to a proposed underground gold mine. Models simulated both local mine inflow and 
regional impacts to private water supply wells. Subsequent operation of the mine showed that the inflow 
predicted by the model was within 10 percent of actual inflow. 


 
• Hecla Grouse Creek Operations, Idaho.  Developed a water balance that incorporated tailings and waste 


rock facilities, mill makeup water requirements, water expressed during consolidation of newly deposited 
tails, and runoff contributions from disturbed and undisturbed small watersheds surrounding the site.  Site 
climate data were calculated using statistical adjustments from a number of stations in central Idaho and 
west-central Montana.  Statistical distributions for precipitation, evaporation, runoff, spring melt-out 
duration and timing, mill tonnage, and makeup water volumes were incorporated into the analysis to 
simulate natural and operational variability.  The calibrated spreadsheet was subsequently used by mill 
operators as a solution management tool.   


 
• Various Mines, Idaho, Montana, New Mexico, Arizona.   Conducted water balance analyses for 


mining heap leach projects located in arid and humid environments.  Performed both deterministic and 
probabilistic water balance analyses that included components of the natural hydrologic cycle and various 
operational solution application, storage, and extraction processes.  The water balance models were 
calibrated on a monthly basis to actual measured climatic precipitation and process flow data and were used 
by clients as an ongoing operational decision tool. 


 
 
Solid and Hazardous Waste 
 
• Rocky Flats Environmental Technology Site, Colorado.  Project Manager and technical lead for projects 


at the DOE facility related to groundwater sampling, aquifer testing and analysis, and evaluation of 
innovative technologies and field methods.  The evaluation focused on determining the feasibility and 
applicability of the Rocky Flats site to alternative groundwater sampling methods, state-of-the-art field 
water quality measurement instrumentation, aeseptic methods for drilling and well installation, and 
improving well design. Principal author and lead investigator for 1994 Site Wide Well Evaluation Report, 
Summary of Historic Water Quality Field Parameter Data, and Evaluation of Geochemical Analytical 
Suites. 


 
 Evaluation of water quality data and database management of more than 250,000 environmental records for 


the 1997 Rocky Flats Cleanup Agreement (RFCA) Annual Groundwater Monitoring Report.  
Responsibilities included extraction and conditioning of the data for analysis, quality control analyses based 
on P.A.R.C.C. parameters, analyses to document exceedences of site-specific action levels, trend analysis, 
and preparation of data analysis sections of the report.  Developed data management procedures to 
automate the input, analysis, and reporting of the data. 
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• Confidential Client, Colorado.  Technical Lead for a contaminant evaluation related to MTBE 
contamination at an industrial facility.  The study utilized an onsite mobile laboratory and a real-time 
decision process that allowed a flexible field program to define the extent and magnitude of a 
contaminant plume.  A semi-analytical contaminant fate and transport model was used to simulate 
migration of the plume, and provide a basis to identify potential sources.  


 
• Denver-Arapahoe Disposal Site, Colorado.  Investigation to evaluate the occurrence and fluctuation of 


shallow perched groundwater conditions as they relate to intermittent high intensity short-duration rainfall 
events. 


 
• RPS Landfill, Colorado.  Technical lead for contaminant transport analysis to delineate extent of 


contamination for optimizing design of monitoring well network. 
 
• Colorado Springs Landfill, Colorado. 


Conducted an evaluation of potential impacts to the quantity and quality of alluvial groundwater from a 
proposed expansion of a solid waste landfill.  Development of basin and sub-basin water budgets, 
verification of the water budgets using numerical methods, and semi-analytical computer modeling of 
potential contaminant release scenarios.  Also performed a study of the hydrogeologic suitability of 
existing and proposed solid waste landfill sites across El Paso County, Colorado.  Developed and applied 
a ranking procedure to compare the sites across diverse hydrogeologic regimes. 


 
• Herrick Valley Solid Waste Landfill, Ohio.  Planned and implemented hydrogeologic characterization for 


the proposed Herrick Valley solid waste landfill in eastern Ohio.  Project tasks included extensive rock 
coring and packer testing programs in a fractured rock flow system.  


 
• RI/FS, Mosely Road NPL Site, Oklahoma.  Analysis and interpretation of aquifer pumping tests 


performed as part of a RI/FS project.  Also performed a probabilistic cost analysis of various alternative 
remedial designs. 


 
• Woodland Meadows North Landfill, Wayne County, Michigan.  Geotechnical and Hydrogeologic 


investigation.  Evaluated large amount of existing groundwater data to determine the additional data needed 
to refine the conceptual model of the site.  Supervised drilling, continuous soil sampling, and installation of 
monitoring wells to fill the data gaps.  Conducted, analyzed, and interpreted aquifer pumping tests.  


 
 
Unsaturated Zone Studies 
 
• Nevada Nuclear Waste, Isolation Program (USGS), Yucca Mountain, Nevada.  Responsible for 


construction, calibration, and emplacement of down-hole instrumentation to measure moisture content of 
tuffaceous rocks at the proposed high level nuclear waste repository at Yucca Mountain, Nevada.    
Supervised the set-up and operation of a vadose zone instrument calibration laboratory for the Nevada 
Nuclear Waste Isolation Program. The laboratory developed moisture-characteristic curves, unsaturated 
hydraulic conductivity, and matric potentials in tuffaceous rocks. 
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Profession Principal Engineer 
Education B.S. (Geology) University of Illinois at Urbana-Champaign, 


1988 
M.S. (Engineering Geology) University of Illinois at Urbana-
Champaign, 1990 


 


Registrations/ 
Affiliations 


International and American Society for Rock Mechanics 
Society for Mining, Metallurgy and Exploration, Inc.  
Professional Engineer, Colorado, 
Professional Geologist , Wyoming 
 
 
 
 
 


 
Specialization Slope stability evaluation, mine reclamation, heap leach design and construction 
 
Expertise Mr. Cremeens offers extensive experience in geotechnical mine reclamation, and 


slope stability evaluation. His expertise also includes heap leach design with a 
specialty in difficult heap stability issues. 


 
Employment Record 
 
2004 – Present SRK Consulting Inc., Lakewood, Colorado, USA, Principal Engineer 
1998 – 2004 Agapito Associates, Inc. Grand Junction, CO, USA, Senior Engineer 
1990 – 1998 Golder Associates, Inc., Denver, Colorado, USA, Senior Geological Engineer 
1990 Chen-Northern, Inc., Denver, Colorado, USA, Geological Engineer 
1988 – 1990 Alberto Nieto Engineering, Champaign, IL, USA, Engineering Geologist 
1987 Member, National Sciences Foundation Investigation, Champaign, IL, USA 
  
Languages 
 


English, Spanish (fluent) 


Publications  
 Geologic Controls on Complex Slope Displacement at the Pitch Reclamation Project 


in Colorado Geological Survey publication, Engineering Geology in Colorado, 2003 
 


 Closure of Remote Historic Underground Mines in Desert Environments, presented at 
2002 Annual SME Meeting in Phoenix, AZ/ February 2002 


  
 Numerical Simulation of Complex Slope Displacement, in Proceedings of the Fourth 


North American Rock Mechanics Symposium /2002/ Seattle, Washington, August 
2000 


  
 Design, Construction, and Performance of a Remotely Placed Adit Plug, in 


Proceedings of the Fifth International Conference on Tailings and Mine Waste ’98 
Fort Collins, Colorado, USA 1998 
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Key Experience:  Slope Stability Evaluation and Mine Reclamation 
 
2007 Surface Metal Mine, Northwest Territories, Yukon.  Slope stability evaluation for a copper/gold 


mine.  The project includes development of a field data collection program, geotechnical core 
logging, cell mapping, slope stability analysis, and pit slope angle optimization. 


2006 Surface Metal Mine, Nevada.  Preliminary Slope Stability Evaluation for four gold properties.  The 
project includes geotechnical field data collection, slope stability analysis, and pit slope angle 
optimization. 


2006 Surface Metal Mine – Honduras. Design of a 28 million tonne heap leach expansion.  Innovative 
foundation stabilization techniques were included in the design to improve foundation stability   


2005 Surface Metal Mine , Honduras  Stability evaluation of a heap leach failure in tropical residual 
soils.  A slope displacement monitoring program was designed and implemented.  The displaced 
materials were partially unloaded to achieve stability until buttressing could be achieved by the 
heap expansion. 


2004 Surface Metal Mine, Honduras.  Design and Construction of 1 million ft2 heap leach pad on low 
strength tropical residual soils.  A soil cement foundation was designed and constructed near the toe 
of the heap to improve soil strength with respect to foundations stability 


2003 Historic Underground Non-Metal Mine, California. Design and construction management for 
closure of a historic underground talc mine. Sensitive bat habitat was preserved by incorporation of 
culverts and bat compatible closures. 


2003 Historic Underground Mine, Tennessee. Design, installation and regulatory support in connection 
with a subsidence early warning system to provide early warning of mine stop collapse during 
construction activities. The system consists of Multiple Point Extensometers, and Time Domain 
Reflectometry (TDR) with a light and siren array. 


2003 Solution Mine, Colorado. Design and installation of a 4-cable Time Domain Reflectometry (TDR) 
subsidence monitoring system. Four TDR cables were installed at depths exceeding 1800 ft. in a 
single borehole, to monitor for subsidence in response to solution mining, as part of an agreement 
with the USEPA. 


2003 Underground non-metal mine, Utah. Design of and regulatory agency support for a reclamation 
slope that required innovative techniques to achieve a stable slope at a very steep face angle with 
rigorous vegetation requirements. The design incorporated geosynthetic reinforcement grid, 
geosynthetic drains, rock toe drains, compacted soil, and vegetation to achieve stability.  


2002 Historic underground mine, Tennessee. Time Domain Reflectometry (TDR) monitoring systems 
were designed and installed in crown pillars above historic mine stopes to monitor for potential 
collapse. Regulatory agency support was provided to win approval of the TDR monitoring system. 


2002 Gas Storage Project, Arizona. Permitting and Regulatory Agency support for a salt cavern gas 
storage facility. 


2001 Historic underground non-metal mine, California. Geotechnical solutions were developed for 
reclamation of a remote underground mine near Death Valley, California. The closure design and 
construction activities incorporated techniques for protecting sensitive biota, particularly bats and 
desert tortoise. Cost-effective closure techniques, including innovation of the Rock Mattress, were 
developed that relied upon the use of native materials. 


2000 Historic underground non-metal mine, California. Design and construction management of a 100-
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year old mining district. Mine openings closed include shafts, adits, declines, and daylighted stopes. 
Innovative, cost-effective closure designs were implemented. 


1999 Surface non-metal mine, Colorado. The current state of stability of the rotational shear pit slope 
failures was analyzed using two-dimensional limit equilibrium techniques. However, simulation of 
the overall mechanism was inadequately described by limit equilibrium models. The overall 
mechanism was reproduced with a two-dimensional distinct element model, which accounted for 
the rotation, bending, frictional sliding, and plastic deformation of the individual blocks in the 
slope. The model was extended to predict performance of the pit slope under historic worst-case 
piezometric conditions. Quantitative predictions of diminishing slope velocity were ultimately 
attained with the distinct element model. 


1998 Underground coal mine, Colorado. Design of mine portal excavation in unstable slopes, including 
buttress stabilization design for constructing, operating, and reclamation conditions.  


1998 Mine reclamation project, Colorado. Evaluation of slope movement adjacent to resaturated mine 
workings. A slope monitoring plan was developed and implemented. 


1997 Mine reclamation project, Colorado. Evaluation of unstable pit slopes.  


1997 Surface gold project, California. Evaluation of foundation and waste rock slope stability. 


1996 Surface gold project, Mexico. Expanded rock shear strength and rock structure analysis for a 
proposed large open pit.  


1996 Mine reclamation project, Colorado. Evaluation of at-risk pit slopes due to an artificially elevated 
piezometric surface. 


1996 Surface gold project, Montana. Probability-based evaluation of shear strength criteria for a pit slope 
design for proposed open pit gold mine, based on expanded geotechnical database. 


1995 Surface gold project, Mexico. Pre-feasibility rock slope investigation and design for a proposed 
large open pit gold mine. 


1995 Surface coal mine, Wyoming. Pit slope stabilization design for an operating coal mine. The failed 
block was successfully stabilized without interrupting mining operations. 


1995 Surface coal mine, Wyoming. Development of a mining plan for extracting coal from a marginally-
stable pint wall. All of the coal reserves were recovered without slope failure.  


1995 Surface gold project, Montana. Probability-based evaluation of the expected stable slope 
configurations required to meet reclamation criteria. 


1995 Surface and underground gold mine, Idaho. Geotechnical site characterization and design of two 
hydraulic seals (adit plugs) constructed in twin adits beneath the open pit. 


1995 Mine reclamation project, Colorado. Design and construction management for a vent raise (shaft) 
seal. 


1995 Mine reclamation project, Colorado. Geotechnical site characterization, design support, permitting 
support, and construction management for a remotely-placed adit plug. 


1994 Mine reclamation project, Colorado. Evaluation and remedial design for mining-induced pit slope 
failure at an open pit uranium mine reclamation project. 


1993 Surface gold project, Montana. Probability-based pit slope design for a proposed large open pit gold 
mine. 
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1992 Surface gold mine, South Dakota. Rock slope analyses in support of final design of pit slopes at a 
large open pit gold mine. 


1991 Surface gold mine, Idaho. Rock slope analyses in support of pit slope design. 


1990 Surface gold project, New Mexico. Rock slope investigation and analyses in support of slope 
design for two pits at a proposed gold mine.  
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Profession Geoscientist 


Education M.Sc., Geochemistry, University of British Columbia 1988. 
B.Sc., Geology, University of British Columbia 1985. 


Registrations/
Affiliations 


Professional Geoscientist (BC) No. 18,467. 
Professional Geologist (Northwest Territories and Nunavut)  
No L1283. 
Association of Professional Engineers and Geoscientists of B.C. 
Fellow of the Geological Association of Canada. 
Fellow, Association of Exploration Geochemists. 


 
Specialisation Mine waste characterization and management, lithogeochemistry, 


hydrogeochemistry and water quality modelling 
 


Expertise Stephen Day is Principal Geochemist at SRK's Vancouver office. He is an 
experienced specialist in the development of waste management plans to address 
acid rock drainage and leaching of mine wastes in general. He has particular 
expertise in the development of prediction methods for mine planning and modeling 
of leachate chemistry. His project experience includes development of innovative 
approaches to management of potentially acid generating wastes at new mines, 
assessment of existing waste disposal facilities at operating and abandoned mines to 
determine options for reduction or elimination of contaminated drainage, and 
environmental audits of mines. 


 
Certification Occupational Safety and Health Administration (OSHA). 


Hazardous Wastes Operations and Emergency Response (OSHA 29 CFR 1910)  
40-hour course. 


 
Employment Record 
1998 – Present  SRK Consulting (Canada) Inc., Principal Geochemist 


 
1992 – 1998 Dames & Moore, Senior Geochemist/Manager, Geosciences 


 
1989 – 1992 Norecol Environmental Consultants Ltd., Geochemist 


 
1987 – 1989 British Columbia Geological Survey, Geochemist 
 
Publications Twenty Seven technical papers on acid rock drainage studies, stream sediment 


sampling, formation of placer deposits, mineral exploration in glacial terrains. 
 


Languages English 
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Publications 
 
1. Day, S.J., (1994). “Evaluation of acid generating rock and acid consuming rock mixing to prevent acid 


rock drainage”. Proceedings of the International Land Reclamation and Mine Drainage Conference and 
the Third International Conference on the Abatement of Acidic Drainage, Pittsburgh Pennsylvania, 
PA, April 24 to 29, 1994. 


 
2. Day, S.J. and R. Bowell, (2004). “Atypical and typical zinc geochemistry in a carbonate setting, Sä 


Dena Hes Mine, Yukon Territory, Canada”. Accepted for publication in Geochemistry Exploration, 
Environment. Analysis. 


 
3. Day, S.J., B.E. Broster and B.E. Sinclair, (1987). “Sulphide erratics applied to subglacial exploration: 


St. Elias Mountains, British Columbia”. Canadian Journal of Earth Sciences, 24:723 230. 
 
4. Day, S., G. Coulter and M. Falutsu, (2000). “Red Dog Pb-Zn Mine Closure Planning: Phase 1 


Geochemical Studies – Characterization of Complex Sulfur Mineralogy”. Proceedings of the 5th 
International Conference on Acid Rock Drainage, Denver, CO. 


 
5. Day, S.J. and P.C. Cowdery, (1990). “Prediction of oxidizable sulphide content and neutralization 


potential in acid generation studies at metal mines”. Proceedings of Acid Mine Drainage - Designing 
for Closure, Vancouver, B.C. May 1990. 


 
6. Day, S.J., A. Flemming and J. Demchuk, (2000). “Waste Management Planning at the Telkwa Coal 


Project, Telkwa, British Columbia”. Proceedings of the 5th International Conference on Acid Rock 
Drainage, Denver, CO. 


 
7. Day, S.J. and W.K. Fletcher, (1986). “Particle size and abundance of gold in selected stream 


sediments, southern British Columbia”. Journal of Geochemical Exploration, 26:203 214. Presented at 
Geoexpo/86, Vancouver, British Columbia, 1986. 


 
8. Day, S.J. and W.K. Fletcher, (1989). “Effects of valley and local channel morphology on the 


distribution of gold in stream sediments”. Journal of Geochemical Exploration, 32:1 16. Presented at 
12th IGES, Orleans, France, 1987. 


 
9. Day, S.J. and W.K. Fletcher, (1991). “Concentration of magnetite and gold at bar and reach scales in a 


gravel-bed streams, British Columbia, Canada”. Journal of Sedimentary Petrology, v.61. 
 
10. Day, S.J. and W.K. Fletcher, (1988). “Seasonal variation of gold content of stream sediments, Harris 


Creek, near Vernon (82L/02)”. British Columbia Ministry of Energy, Mines and Petroleum Resources, 
Paper 1987 1, 401 403. 


 
11. Day, S.J. and D.H. Harpley, (1992). “Survey of closed and abandoned mines in British Columbia for 


acid rock drainage I: Regional Perspective”. Proceedings of the 16th Annual B.C. Mine Reclamation 
Symposium, Smithers, B.C., June 1992, p.152-160. 


 
12. Day, S.J. and D.H. Harpley, (1992). “Physical flow in waste rock dumps and implications for 


predicting leachate quality”. Proceedings of the 17th Annual B.C. Mine Reclamation Symposium, Port 
Hardy, B.C., May 1993, p. 233 (Abstract). 
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13. Day, S. and D. Hockley, (1998). “Risk Assessment and Management Associated with Blending Waste 
Rock”. Proceedings of the 5th Annual BC MEM – MEND 2000 Metal Leaching and ARD Workshop, 
Vancouver, B.C., December 9-10, 1998. 


 
14. Day. S.J., G. Hope and W. Kuit, (1997). “Waste Rock Management Planning for the Kudz Ze Kayah 


Project, Yukon Territory: 1. Predictive Static and Kinetic Test Work”. Proceedings of the Fourth 
International Conference on Acid Rock Drainage, Vancouver, B.C., May 31 to June 6, 1997. 


 
15. Day. S.J., W. Kuit and M. Filion, (2003). “Evolution of Mine Drainage Chemistry Red Dog Mine, 


Alaska”. Proceedings of the 15th Annual BC ML/ARD Workshop. 
 
16. Day, S.J. and P.F.Matysek, (1989). “Using the regional geochemical survey data: Examples from the 


1988 release”. British Columbia Ministry of Energy, Mines and Petroleum Resources, Paper 1989 1. 
 
17. Day, S.J., P.F. Matysek and W.M. Johnson, (1988). “The Regional Geochemical Survey: Evaluation of 


and ICP-ES package”. British Columbia Ministry of Energy, Mines and Petroleum Resources, Paper 
1988 1, 503 508. 


 
18. Day, S.J., K.S. Sexsmith, R.J. Bowell and D. Hockley, (2000). “Geochemistry of Molybdenum 


Leaching at British Columbia Copper and Molybdenum Mines”. Proceedings of the 11th Annual BC 
ML/ARD Workshop. 


 
19. Day, S.J., K.S. Sexsmith and J. Millard, (2003). “Acidic Drainage from Calcareous Coarse Kimberlite 


Reject, Ekati Diamond MineTM, Northwest Territories, Canada”. Proceedings of the 6th International 
Conference on Acid Rock Drainage (ARD) 12 – 18 July 2003. 


 
20. Fletcher, W.K. and S.J. Day, (1988). “Determination of gold in heavy-mineral concentrates: Fire assay 


and atomic absorption spectroscopy (FA-AAS) versus Instrumental Neutron Activation Analysis 
(INAA)”. British Columbia Ministry of Energy, Mines and Petroleum Resources, Paper 1988 1, 509 
510.  


 
21. Fletcher W.K. and S.J. Day, (1988). “Seasonal variation of gold content of stream sediments, Harris 


Creek, near Vernon: A progress report (82L/02)”. British Columbia Ministry of Energy, Mines and 
Petroleum Resources, Paper 1988 1, 511 514.  


 
22. Fletcher, W.K. and S.J. Day, (1988). “Behaviour of gold and other heavy minerals in drainage 


sediments:  Some implications for exploration geochemical surveys”. Prospecting in Areas of 
Glaciated Terrains - 1988 symposium volume, 171 183. 


 
23. Fletcher, W.K. and S.J. Day, (1988). “Behaviour of gold and other heavy minerals in drainage 


sediments: Some implications for exploration geochemical surveys”. Transactions of the Institute of 
Mining and Metallurgy, 98:B130-136. 


 
24. Leitch, C.H.B. and S.J. Day, (1990). “NEWGRES: A TurboPascal program to solve a modified version 


of Gresens' hydrothermal alteration equation”.  Computers and Geosciences 16:925-932. 
 
25. Matysek, P.F. and S.J. Day, (1988). “Geochemical orientation surveys: Northern Vancouver Island 


fieldwork and preliminary results”. British Columbia Ministry of Energy, Mines and Petroleum 
Resources, Paper 1988 1, 493 502.  
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26. McMillan, W.J., S.J. Day and P.F. Matysek, (1991). “Tectonic terranes, metallogeny and regional 


geochemical surveys, an example from northern British Columbia”. Journal of Geochemical 
Exploration, 39:175-194. 


 
27. Morin, K.A., C.L. Ott, S.J. Day and R.A. Hawes, (1989). “A practical approach to testing for acid mine 


drainage in the mine planning and approval process”. Proceedings of the 13th Annual B.C. Mine 
Reclamation Symposium, Vernon, B.C. June 1989. 
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Key Experience: New Mine Approvals and Permitting 
 
Pogo Project, Alaska, Teck Corp. (1996-Current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed underground 


gold mine 
 
Sustut Copper Project, Doublestar Resources Limited (2001-Current) 
• Assessment of geochemical issues for proposed copper mine 
• General permitting assistance under the BC Environmental Assessment Process 
 
Ekati Diamond MineTM, Northwest Territories, BHP Billiton Diamonds (2001-Current) 
• Characterization of waste rock and prediction of water quality for the Sable, Pigeon and Beartooth Pipes 
• Compilation of Waste Rock Management Plans 
 
Pascua Project, Chile/Argentina, Barrick Gold Corp (1999-2001) 
• Assessment of waste rock and tailings geochemistry and prediction of drainage quality 
 
Black Crystal Graphite Project, BC, Crystal Graphite Corporation (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed graphite mine 
 
Diavik Diamond Mines, Indian and Northern Affairs Canada, NWT (1999-2001) 
• Review of geochemical aspects of Diavik Diamond Mines 
 
San Bartolome Project, Bolivia, Coeur d’Alene Mines (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed silver mine 
 
True North Project, Alaska Department of Natural Resources (2000-2002) 
• Review of expansion proposals for the Fort Knox Mine 
 
Northmet Project, Minnesota, PolyMet Mining Corp. (1999-2001) 
• Development and implementation of geochemical test program for proposed open pit PGM, nickel and 


copper mine. 
 
Telkwa Coal Project, BC, Manalta Coal (1991-2000) 
• Development of waste management plan to address acid drainage potential 
 
Bulyanhulu Project, Tanzania, Sutton Resources (1997-1998) 
• Waste management planning and prediction of impacts for proposed underground gold mine 
 
Marte Lobo Project, Chile, Teck Corp. (1997) 
• Assessment of potential impacts to groundwater due to waste rock leaching at proposed open pit gold 


mine 
 
Willow Creek Coal Project, BC, Pine Valley Coal (1996-1997) 
• Baseline evaluation of acid generation potential and water quality for proposed coal mine 
 
Petaquilla Project, Panama, Teck Corp. (1996-1997) 
• Prediction of potential impacts due to leaching of waste rock at proposed open pit copper mine 
 
Kudz-Ze-Kaya project, YT, Cominco (1996) 
• Retained to address acid generation issues in waste management plan for proposed zinc-copper-lead 


mine 
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Key Experience:  New Mine Approvals and Permitting (Cont’d) 
 
Termopacifico, Colombia (1994) 
• Assessment of existing waste management for small coal mines as part of proposed thermal power plant 
 
QR Gold Project, BC, Kinross Gold (1993) 
• Evaluated natural weathering of rock and soil in support of waste management plan for an open pit gold 


mine 
 
Moris Mine, Mexico, Manhattan Minerals (1993) 
• Developed closure plan for proposed heap leach gold mine.  Also addressed acid generation issues 
 
Canatuan Project, Philippines, TVI (1993) 
• Development of waste management plan for proposed gold mine 
 
Kemess South Project, BC, El Condor (1992) 
• Evaluated natural weathering of rock and soil in support of waste management plan for proposed copper 


mine 
 
Brewery Creek (1991) 
• Soil and vegetation geochemistry study 
 
Galore Creek Project (1991) 
• Conducted initial assessment of acid generation at proposed large porphyry copper mine.  
 
Snip Mine, BC (1991) 
• Developed cyanide degradation model for tailings pond 
 
Berg Project (1990) 
• Investigated acid generation in waste rock and proposed waste handling approach for porphyry copper 


mine.  
 
Taiwan Limestone Project (1990) 
• Conducted environmental assessment of proposed limestone quarry 
 
Windy Craggy Project, BC, Geddes Resources (1989-1991) 
• Investigated acid generation in waste rock, tailings, and underground workings and developed waste 


management plan for proposed massive sulphide copper mine 
 
Cinola Project (1989-1990) 
• Development of waste rock and tailings management plan for proposed epithermal gold mine 
 
Cheni Gold Mines (1989) 
• Developed waste rock handling plan for potentially acid generating rock at gold vein mine 
 
Silver Butte Mine (1989) 
• Interpreted acid generation data for waste rock and underground development for proposed massive 


sulphide base metal mine 
 
Confidential Client 
• Due diligence audit for a proposed porphyry copper mine  
• Prediction of impacts due to rock and tailings leaching and recommendation of waste management 


strategies 
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Key Experience:  Operating Mines  
 
Red Dog Mine, Alaska, Cominco (1997-Current) 
• Development of innovative methods for characterization of the geochemical behaviour of waste rock 
• Ongoing geochemical advice and interpretation 
 
Endako Mine, Thompson Creek Mining (1999-2000) 
• Assessment of waste rock geochemistry 
 
Huckleberry Mines Limited (1996-2000) 
• Ongoing advice to operating open pit copper and molybdenum on waste management and prediction of 


long term water quality impacts 
 
Fording Coal, Elk Valley Coal Mines, BC, TeckCominco Ltd., Luscar Ltd. (1999-2002) 
• Technical review of university research on the occurrence and release of selenium from waste rock 
 
Hudson Bay Mining and Smelting (1998) 
• Environmental audit of more than ten massive sulphide copper and zinc mines, mills and associated 


smelter 
 
Confidential, Colombia (1997) 
• Assessment of existing environmental liabilities and scoping of environmental impact assessment for an 


operating coal mine as part of due diligence review 
 
Cominco Trail Operations, BC (1993) 
• Developed slag pile leachate model for proposed slag disposal site 
 
Gold Mine Yellowknife, NWT (1993) 
• Environmental assessment of operating gold mine as part of due diligence 
 
Macrae Mining, New Zealand (1993) 
• Presented arguments on acid generation thresholds in tailings.  Evaluated reports on arsenic leaching 


from waste rock and tailings 
 
Equity Silver Mines (1991) 
• Developed water quality model for an acid generating open pit to address disposal of water treatment 


sludge in pit 
 
Tanco Mining Company (1991) 
• Environmental audit of tantalum mine and mill 
 
Endako Mines (1990) 
• Evaluated acid generation potential of waste rock and tailings at molybdenum mine 







SRK Consulting  Resume 
 


Stephen J. Day 
Principal Geochemist 


 


 StephenDay_July 2004.doc July 2004 


Key Experience:  Mine Closure Planning 
 
Faro Mine, Deloitte & Touche (2002) 
• Design and implementation of geochemical studies for closure planning 
 
Confidential Internal Reviews, BHP Billiton (2002) 
• Reviewed geochemical aspects of closure plans for two mines 
 
Robinson Mine, Nevada, BHP Billiton (2001-2002) 
• Geological and geochemical characterization of waste rock as part of closure planning for a large open 


pit copper mine 
• Operation of a field laboratory for determination of leachable metal concentrations 
 
Britannia Mine, BC, British Columbia Ministry of Water Land and Air Protection (2001-2002) 
• Evaluation of the effects of the use of mine workings for storage of contaminated mine water prior to 


treatment 
 
Highmont Mine, BC, Highland Valley Copper (2000-2001) 
• Geochemical assessment of tailings for closure planning 
 
Baker Mine, BC, Dupont Canada (1999-2001) 
• Evaluation of long term drainage quality for an inactive underground gold and silver mine. 
• Closure Planning 
 
Sa Dena Hes Mine, YT, TeckCominco Ltd. (1999-2002) 
• Assessment of geochemical characteristics of underground lead-zinc mines, waste rock and tailings, and 


downstream loading and impact assessment 
 
Mount Washington Mine, BC, Environment Canada (1999-2000) 
• Assessment of geochemistry as part of closure planning for a inactive open-pit copper mine 
 
Holden Mine, Washington State (1998-2000) 
• Support for Feasibility Study for closure of underground mine, waste rock and tailings 
• Development of a site geochemical model to support selection of closure measures for a disused 


underground copper and zinc mine 
 
Snip Mine, BC, Homestake Mining Company (1998) 
• Prediction of post-closure impacts due to leaching of mine wastes at underground gold mine 
 
QR Gold Mine, BC, Kinross Gold (1998-2000) 
• Predictions of post-closure impacts due to long term leaching of waste rock and pit walls at open pit gold 


mine 
 
Premier Gold Mine, BC, Westmin Resources (1998-2002) 
• Prediction of long term geochemical behaviour of waste rock and tailings at an open pit gold mine 
 
COMIBOL, Bolivia (1996-1997) 
• Assessment of environmental issues for operating and closed mines as part of due diligence review 
 
Confidential Client (1996) 
• Evaluated leaching of mercury from a former mercury mine as part of decommissioning 
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Key Experience:  Mine Closure Planning (Cont’d) 
 
Various Properties, BC, Weldwood Canada (1996) 
• Environmental evaluation of large area of former coal mining to assess remediation measures and 


potential costs 
 
BC and Sa Dena Hes, YT projects, Stronsay (1993) 
• Initial assessment of potential environment liabilities 
 
Sullivan Mine, BC, Cominco (1992-1998) 
• Evaluation of metal leaching from oxidized waste rock and tailings as part of closure planning. 


Geochemical interpretation of regional groundwater chemistry downgradient of tailings facility.  
Modelling of dry cover materials for acid generating tailings 


 
Survey of Abandoned Mines (1991) 
• Compiled data relating to acid generation potential at more than 1000 abandoned mines in British 


Columbia.  Assessed five coal and metal mine sites 
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Key Experience:  Government Projects 
 
Dominican Republic, U.S. Trade and Development Agency (2002) 
• Delivered part of a short course to federal government personnel on acid rock drainage assessment and 


remediation 
 
State of Alaska (2001) 
• Workshop on mine site geochemical assessment 
 
Peru, Canadian International Development Agency (2000-2001) 
• Preparation of guidelines for inspection of mines 
 
MEND Program (2000-2001) 
• Managed and co-authored preparation of report titled Acidic Rock Drainage and Technology Gap 


Analysis 
 
MEND Program (1996-2000) 
• Co-author of technology manual on acid rock drainage prediction, control and treatment 
 
MEND Program (1998) 
• Reviewed and assisted with selection section of Procedures for Assessing the Subaqueous Stability of 


Oxidized Waste Rock 
 
MEND Program (1997) 
• Co-authored Blending and Layering Waste Rock to Delay, Mitigate or Prevent Acid Generation 
 
MEND Program (1996) 
• Co-authored Guide for predicting water geochemistry from waste rock piles 
 
Brazil, Japan International Cooperation Agency (1995-1996) 
• Part of a multi-disciplinary team led by Mitsubishi that evaluated remediation of coal mines in the State 


of Santa Catarina 
 
Indian and Northern Affairs (1994) 
• Prepared a long range research plan for acid rock drainage 
 
Cinola Project, BC, Mine Environment Neutral Drainage Program (1994) 
• Assessed long term potential for acid generation in waste rock and evaluated limestone addition to 


prevent acid release from waste rock 
 
QA/QC for Acid Generation Studies (1990) 
• Prepared manual for BC Acid Mine Drainage Task Force 
 
Review of Acid Generation Determination Methods (1990) 
• Assessed methods and recommended new approaches to testing for Energy, Mines and Resources 


Canada 
 
Acid Rock Drainage Technical Guide (1989) 
• Authored state-of-the-art manual covering prediction and monitoring of acid mine drainage 
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Key Experience:  Contaminated Sites and Other Projects  
 
Ministry of Health 
• Directed sampling of 240 wells to assess potential pesticide contamination 
 
Fullerton Lumber 
• Assessed soil contamination and potential approaches to on-site processing and soil remediation 
 
Fisheries and Oceans Canada 
• Assessed soil, sediment and water contamination at a marine repair station.  Developed and costed 


remediation options 
 
Fisheries and Oceans Canada 
• Assessed contaminated woodfill on Crown lands.  Developed and costed remediation options 
 
Western Steel 
• Interpretation of arsenic sludge chemistry 
 
Grand Metropolitan 
• Assessment and management of several hydrocarbon underground storage tanks 
 
Transport Canada 
• Senior review of project to assess liabilities associated with underground fuel storage tanks at 28 remote 


beacon sites 
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Profession Civil/Environmental Engineer 


Education M.Eng., Civil Engineering, McMaster University, 1989 
B.A.Sc., Civil Engineering, University of British Columbia, 
1986 


 


Registrations/ 
Affiliations 


P.Eng., Association of Professional Engineers and Geoscientists 
of B.C. 
P.Eng., Association of Professional Engineers, Geologists and 
Geophysicists of NWT 


 
Specialisation Mine closure, Waste characterization and management, Mine water management, 


Contaminant hydrogeochemistry 
Expertise Daryl Hockley provides project management and senior review of multi-disciplinary 


projects, as well as specialist consulting in mine closure and mine waste management.  
Daryl's mine closure experience includes leading SRK's ten-year contribution to closure of 
the WISMUT uranium district in the former East Germany. He has also directed mine 
closure projects in Chile, Argentina, Australia and Indonesia. Daryl’s recent mine closure 
projects in Canada include development and implementation of closure measures for the 
Kitsault, Arctic Gold, Discovery, and Venus mines, preparation of closure plans for the 
Gibraltar, and Deloro mines, and review of closure liabilities at over twenty operating and 
abandoned mines. He is currently involved in three of the largest mine closure projects in the 
Canadian north: as senior technical advisor for the clean-up of arsenic trioxide dust at the 
Giant Mine near Yellowknife; as technical project manager for closure of the Colomac Mine 
in the Northwest Territories; and as technical advisor for closure of the Faro, Vangorda and 
Grum mines in the Yukon.  
Daryl has directed waste characterization studies at over fifty mines. Recent examples 
include kimberlite tailings at the Jericho Mine, uranium tailings at the McArthur River, Key 
Lake and Cigar Lake Mines, and massive sulphide and depyritized tailings at the proposed 
Crandon Mine. His work in mine waste management includes design of the tailings facility 
for the Lisheen Mine, review of the tailings failure at the Porco Mine, risk assessment of the 
tailings at the Ketza River Mine, and the design of waste rock backfilling programs at the 
Flambeau and Lichtenberg Mines.  
Daryl has also directed applied research projects in his areas of interest, including reviews on 
mathematical modeling of acidic drainage and on measures to delay the onset of acidic 
drainage. He has authored or co-authored over thirty technical papers, and has presented 
short courses on his areas of expertise to industry and regulators.  


Employment Record 
1998 to present SRK Consulting (Canada) Inc., Principal 
1994-1998 Steffen, Robertson and Kirsten (Canada) Inc.,  


Division Head, GeoEnvironmental Engineering 
1992-1994 Steffen, Robertson and Kirsten (Canada) Inc.,  


Senior Engineer and Project Manager 
1990-1992 AJBL Consultants Limited, The Netherlands, President and Engineer 
1988-1990 Netherlands Energy Research Foundation, The Netherlands, Visiting Engineer 
1986-1988 Wastewater Technology Centre, Environment Canada, Hamilton, Ontario, 


Contract Engineer 
Publications First author of 22 papers and conference proceedings.  Co-author on 20 papers and 


conference proceedings. 


Languages English 
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Publications and Seminar Presentations 
 
1. Hockley D.E., M.M. Noel, E.M. Rykaart, S. Jahn and M. Paul (July 2003). “Testing of Soil Covers for 


Waste Rock in the Ronneburg WISMUT Mine Closure”.  Sixth International Conference on Acid Rock 
Drainage, Cairns, Australia. 


 
2. Chapman J., D.E. Hockley, K. Sexsmith, B. Arthur and S. Donohue (July 2003). “Testing Acid 


Generation in Cemented Paste Backfill”. Sixth International Conference on Acid Rock Drainage, Cairns, 
Australia. 


 
3. Chapman J., B. Willliams, K. Ramsey, D.E. Hockley, M. Noel, and M. Rykaart (July 2003). “Design and 


Installation of Large Scale Lysimeters to Assess Cover Performance at the Normandy Mt. Leyshon 
Mine, Queensland”.  Sixth International Conference on Acid Rock Drainage, Cairns, Australia. 


 
4. Sexsmith K., D.E. Hockley, J. Chapman, N. Mckay, G. Sevick and K. Black (February 2002).  


Mineralogical Examination of Carbonates in the Crandon Ore and Tailings.  SME 2002 Annual 
Meeting, Phoenix AZ. 


 
5. Lefebvre R., D.E. Hockley, J. Smolensky and P. Gélinas (2001). “Multiphase Transfer Processes in Waste 


Rock Piles Producing Acid Mine Drainage, (1) Conceptual Model and System Characterization”. Journal 
of Contaminant Hydrology, Special Number on Coupled Process Models in Subsurface Environments, 
Motomu Ibaraki and Rene Therrien, Eds. 


 
6. Lefebvre R., D.E. Hockley, J. Smolensky and A. Lamontagne (2001). “Multiphase Transfer Processes in 


Waste Rock Piles Producing Acid Mine Drainage,  (2) Applications of Numerical Simulation”. Journal of 
Contaminant Hydrology, Special Number on Coupled Process Models in Subsurface Environments, 
Motomu Ibaraki and Rene Therrien, Eds. 


 
7. Hockley D.E., S. Schultz and M. Nahir (July 2001). “Analysis and Selection of Closure Measures for 
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28. Hockley D.E., H.A. van der Sloot and J. Wijkstra (1993). “Processes at the interface between waste and 
soil”.  GeoConfine 93, Montpelier, France. 
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NOVEM, the Netherlands Agency for Energy and the Environment, Petten, Netherlands. 
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stabilized coal ash in the sea”. In Proceedings of the Ninth Coal Ash Symposium, Electric Power Research 
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35. Hockley D.E., J. Wijkstra and H.A. van der Sloot (1991). “Afdichtingen voor deponie en hergebruik van 
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Ontario Ministry of the Environment Technology Transfer Conference, Toronto, Ontario. 
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42. Hockley D.E., T.L. Bulman and W.J. Snodgrass (1988). “Mass transfer limitations in petroleum refinery 
land treatment sites”. Poster presented at R.S. Kerr Environmental Research Laboratory Annual Meeting, 
Oklahoma City. 


 
43. Bulman T.L., K.R. Hosler, M.J. Riddle and D.E. Hockley (1988). “Field evaluation of the regulatory and 


investigative treatment zone (RITZ) model for predicting fate of organic contaminants in soil at closed 
industrial sites”. Paper presented at R.S. Kerr Environmental Research Laboratory Annual Meeting, 
Oklahoma City. 
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Key Experience: SRK Project Experience 
 
ARCO Remediation (California) 
• Senior Reviewer, remedial investigations and closure plan for the Leviathan Mine, an abandoned open-


pit and underground copper and sulphur mine near the California-Nevada border 
 
Aurora Gold (Indonesia) 
• Senior Engineer, closure plan and closure cost estimates for Mt. Muro gold mine, central Borneo 


 
B.C. Ministry of Environment 
• Project Engineer, development of water treatment and discharge criteria to replace B.C. Pollution 


Control Objectives for Mining, Smelting, and Related Industries 
 
BHPBilliton Base Metals (B.C., Arizona) 
• Senior Engineer, review of closure plan for Island Copper Mine 
• Senior Engineer, risk assessment and closure planning for San Manuel Mine 
 
BHPBilliton Diamonds (NWT) 
• Senior Engineer, investigation and thermal modeling of waste rock and permafrost at Ekati Mine 
 
Boliden Westmin Ltd. (B.C.) 
• Senior Engineer, development of closure cost estimates for the Gibraltar open pit copper porphyry mine 
 
Brenda Mine (B.C.) 
• Project Engineer, modelling of water flow patterns and effects of flow channeling on molybdenum 


release from waste rock piles 
 
CAMECO Corporation (Saskatchewan) 
• Project Principal, review of contaminant loadings from above ground tailings at Key Lake Mine 
• Project Principal, prediction of contaminant loadings from waste rock at Rabbit Lake Mine 
• Senior Engineer, review of contaminant loads from waste rock at Key Lake Mine 
• Senior Engineer, tailings characterization and review of raffinate neutralization processes for Cigar Lake 


project 
• Senior Engineer, tailings characterization and review hearings for McArthur River Mine 
• Senior Engineer, prediction of contaminant fluxes from waste rock piles at the Key Lake and Rabbit 


Lake uranium mines 
• Senior Engineer, laboratory investigations and mathematical modelling to estimate uranium, radium, 


lead, nickel and arsenic release from Key Lake and McArthur River tailings 
• Senior Reviewer, design of re-grading and covers for Gaertner Waste Pile, Key Lake Mine 
 
CH2M Gore & Storrie, Ontario Ministry of Environment (Ontario) 
• Senior Engineer, remediation of tailings and mine areas at the Deloro Mine site, an abandoned gold 


mine, cobalt smelter, and arsenic production facility 
 
Confidential Clients (Canada, Mexico, Argentina) 
• Senior Engineer, closure and environmental costing for mine valuations 
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Cominco Alaska Inc. (Alaska) 
• Senior Engineer, development of closure plan for Red Dog Mine 
• Senior Engineer, review of proposed closure measures and closure plan for Red Dog Mine 
• Senior Engineer, development of water and contaminant load balance for Red Dog Mine 
 
Compania Minera del Sur S.A. (Bolivia) 
• Senior Reviewer, evaluation of potential impacts and remediation related to a dam failure and tailings 


discharge at the Porco Mine 
 
Cyprus Climax Limited (B.C.) 
• Senior Engineer, waste rock characterization and development of decommissioning plan for the Kitsault 


molybdenum mine 
 
Department of Indian Affairs and Northern Development (NWT) 
• Project Principal, feasibility study and public consultation on methods to remediate 270,000 tons of 


arsenic trioxide dust stored underground in Giant Mine 
• Senior Engineer, development of abandonment and restoration plan for surface facilities at Giant Mine 
• Project Principal, development of remediation plan for Colomac Mine 
• Senior Engineer, development of risk assessment and risk management methods for northern mines 
• Senior Engineer, review of closure plans and prioritization of budget requirements for management of 


abandoned mines in NWT and Yukon 
 
Deloitte & Touche Inc. and Type II Mines Office (Yukon) 
• Project Principal, closure and decommissioning of Faro, Vangorda and Grum Mines 
• Senior Reviewer, risk assessment of  Faro Freshwater Supply Dam and design of breach 
 
Equity Silver Mine Ltd. (B.C.) 
• Senior Engineer, independent review of environmental liabilities and geological resource at the Equity 


Silver Mine, on behalf of the Independent Committee of Minority Shareholders 
 
Exploraciones Eldorado S.A (Mexico) 
• Senior Engineer, development of a plan and critical path schedule for permitting of expansion of the La 


Colorada Mine expansion, Mexico 
 
Foth and Van Dyke (Wisconsin) 
• Senior Engineer, characterization of depyritized tailings and pyritic paste backfill at the proposed 


Crandon massive sulphide copper-zinc mine 
• Senior Engineer, characterization of sulphidic tailings and modelling of oxygen entry, tailings oxidation, 


and solute release from the tailings impoundment at the proposed Crandon mine 
• Senior Engineer, prediction of solute release from rock and tailings backfill at the proposed Crandon 


Mine 
• Senior Engineer, characterization of waste rock, oxygen transport and alkalinity requirements, and 


development of procedures for backfilling the Flambeau Mine open pit with limestone amended waste 
rock 


 
International Skyline Gold (B.C.) 
• Senior Engineer, water quality predictions for proposed Bronson Slopes Mine 
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Lac Minerals (Ontario) 
• Senior Engineer, review of Canadian environmental legislation relevant to the mining industry, as part of 


development of international code of practice 
 
Lytton Minerals Ltd. (Nunavut) 
• Project Manager, environmental studies and permitting of Jericho Project, a diamond deposit located in 


Nunavut, formerly Northwest Territories 
 
MEND and B.C. Acid Mine Drainage Task Force 
• Senior Engineer, review of measures to delay onset of acid generation 
• Senior Engineer, review of mathematical models for predicting acid rock drainage from waste rock piles 
 
MINATCO Ltd. (Saskatchewan) 
• Senior Engineer, prediction of contaminant release from McLean Lake and Cigar Lake tailings 
 
Minera Escondida Limitada (Chile) 
• Senior Reviewer, conceptual decommissioning plan for the Escondida Mine and related facilities 
• Senior Engineer, development of conceptual waste management plans for Escondida Mine and Planta 


Coloso refinery 
 
Minorco Lisheen (Ireland) 
• Senior Engineer, assistance with permitting of a 60 ha tailings management facility, to be constructed on 


a peat bog, for the Lisheen zinc-lead mine 
• Senior Engineer, characterization of compacted peat as a low permeability liner, and investigation of 


geochemical behaviour of tailings (Lisheen Mine as Chevron Ivernia Inc.) 
 
Noranda Mines (B.C.) 
• Project Engineer, studies of sulphide oxidation and copper release from waste rock at Granisle Mine 
 
North American Metals (B.C.) 
• Senior Reviewer, waste rock characterization and preliminary water quality assessments for the Golden 


Bear mine and heap leach facility 
 
Pan American Silver Corporation (Peru) 
• Senior Engineer, review of acidity control and tailings closure measures for the Quiruvilca Mine 
 
Public Works and Government Services Canada (Yukon and Northwest Territories) 
• Senior Engineer, assessment of water management measures and treatment requirements for Colomac 


Mine 
• Senior Engineer, remediation of two mines in the Northwest Territories (Rayrock and Discovery) and 


two mines in the Yukon Territory (Arctic Gold & Silver and Venus) 
• Reviewer, assessment of potential for acid rock drainage at fifteen abandoned mine sites in the Yukon 
 
Reclamation Management of Canada Ltd. (Ontario) 
• Site Engineer, environmental and geotechnical supervision of demolition activities at Panel, Quirke, and 


Quirke II uranium mines 
 
TVX Gold (Russia) 
• Reviewer, ARD and geochemical testing of waste rock from the proposed Asacha Mine 
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Viceroy Minerals and Loki Gold Corporation (Yukon) 
• Senior engineer, preparation of closure plan for Brewery Creek mine and heap leach 
• Reviewer, environmental baseline and environmental management documents for permitting of gold 


mine and heap leach 
 
Wheaton River Minerals Inc. (Yukon) 
• Project Manager, assessment of risks associated with failure of the tailings pond at the Ketza River Mine 
• Senior Reviewer, geochemical investigation of Ketza River tailings and tailings pond closure plan 
 
WISMUT GmbH, (former East Germany) 
• Senior Engineer, study of covers over waste rock backfill in the Lichtenberg Pit 
• Senior Engineer, review of waste rock neutralization potential and predictive modeling of acid 


generation 
• Senior Engineer, audit of 1996-1998 waste rock relocation program 
• Project Manager, cost estimates and assessment of remediation alternatives for Nordhalde waste rock pile 
• Project Manager, installation of oxygen monitoring equipment in waste rock, and review of data to 


predict future trends in water quality 
• Project Manager, review and testing of in situ remediation measures for acidic waste rock 
• Senior Reviewer, block modelling of waste rock piles 
• Project Engineer, development of laboratory and field protocols for evaluation of waste rock, and control 


of waste rock backfilling operations 
• Project Engineer, assessment of physical barriers and geochemical remediation methods for the 


Ronneburg uranium mine complex 
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Profession Principal Hydrogeologist 


 
Education M.S. (Environmental Engineering), 1993, 


Clemson University 
M.A. (Geology), 1983, University of California, 


Santa Barbara 
B.S. (Geology), 1978, Boise State University: 


magna cum laude 


 
Registrations/ 
Affiliations 


Registered Professional Geologist: California, 
Idaho 


 


Specialization Hydrogeology; Geology and Geochemistry of Ore Deposits; Environmental 
Management 


 


Expertise Roger Howell, R.G. is a Principal Hydrogeologist with over 22 years of experience 
in mining hydrology, exploration geology/ geochemistry, and environmental 
engineering. Mr. Howell's areas of expertise include management of mine 
dewatering and mine-water disposal projects, geological synthesis and development 
of conceptual hydrogeologic models, and integration of hydrogeology with 
exploration drilling and mine development programs. 


 


Employment Record 
 
2007 – Present SRK Consulting (U.S.), Inc., Principal Hydrogeologist 
1994 – 2007 Hydrologic Consultants, Inc., Denver. Senior Hydrogeologist 
1991 Hecla Mining Company, Coeur d’Alene, Senior Project Geologist 
1989 - 1991 Inspiration Resources, Missoula. Senior Project Geologist 
1987 – 1989 Noranda Mines, Ltd., Reno. Project Geologist 
1985 – 1987 Texas Gulf Minerals, Denver. Geologist 
 


Publications 
Hall, S.M., Howell, R.L., and Baitis, H.W., 1988, York, Montana - A Proterozoic stratabound gold deposit, 


Northwest Mining Association Publication 1988 Annual Meeting, 13p. and Geol. Soc. of America 1989 
Cordilleran section meeting, Abstr. w/prog. (abstract). 


 
Hanna, T.M., Howell, R.L., Ugorets, V.I., Ternes, T., and McCarter, J., 1999, Use of a frozen earth wall to 


reduce effects of dewatering on alluvial aquifer in vicinity of the proposed Aquarius open pit mine: Paper 
presented at Sudbury ’99 Mining and the Environment II, Conference organized by Centre in Mining and 
Mineral Exploration Research, Sudbury, Ontario, Canada, September 13-15. 


 
Howell, R.L., Atkinson, L.C., and Liu, H., 2000, Numerical evaluation of effectiveness of drainwells in 


dewatering overburden at surface coal mines: Paper presented at 2000 Annual Meeting of Society for 
Mining, Metallurgy, and Exploration, Salt Lake City, Utah. 
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Howell, R.L., Case Studies - Hydrology of Coal Mines, in: Atkinson, L.C., et al., 2001, Mining hydrology: 


Short course presented at Society for Mining, Metallurgy, and Exploration (SME) annual meeting, Denver.  
 
Howell, R.L., Ugorets V.I., and Mahoney, J.J., 2006, Challenges to Hydrogeologic Investigations in the 


Canadian North. Presented at 59th Canadian Geotechnical Conference and 7th Joint CGS/IAH-CNC 
Groundwater Specialty Conference (seatoskygeo.ca), October 2006, Vancouver. Sea to Sky Geotechnique 
2006, p. 1608-1612. 


 
Mahoney, J.J, Howell, R.L., 2006, Presence of Tyrrell Sea Water in Deep Ground Water near James Bay, 


Ontario. Presented at 59th Canadian Geotechnical Conference and 7th Joint CGS/IAH-CNC Groundwater 
Specialty Conference (seatoskygeo.ca), October 2006, Vancouver. Sea to Sky Geotechnique 2006.  


 


Key Experience:  Mining Hydrology 


• Victor Diamond Project, Ontario,  Project Manager: Supervised a team of up to 12 hydrogeologists 
and geochemists in feasibility and pre-development studies to predict environmental consequences and 
design a dewatering system for an open-pit diamond mine in James Bay Lowlands of northern Ontario. 
Mostly under winter conditions, characterized regional hydrostratigraphy and measured local properties 
of individual aquitards, structures, and low K overburden sediments; characterized the hydrochemistry of 
stratified aquifer; and constructed and instrumented an extensive monitoring network.  


Supervised development of the perimeter-well dewatering system, including: design and construction of 
large-diameter wells and pumping systems, and testing of well efficiency and the effectiveness of 
hydrofracturing and acidization. Provided technical specifications for bid packages and assisted client in 
bid selection process. Analyzed data from all field programs, and coordinated modeling team in 
development of numerical ground-water flow and solute transport models to predict dewatering volumes, 
discharge chemistry, costs, and impacts. Represented client at numerous meetings with regulators and at 
public hearings, and prepared detailed discussions of potential environmental impacts. 


• Limestone Quarries, Midwestern U.S., Project Manager: Designed and supervised field 
investigations and numerical modeling of the hydrogeology of several limestone quarries in Illinois and 
Wisconsin. Provided estimates of probable ground-water inflow rates and pore pressures as mining 
advances into deeper reserve areas.  


• Skyline Coal Mine, Utah,  Project Manager: Analyzed and mitigated high-volume, persistent ground-
water inflows at a structurally-complex longwall coal mine. Designed surface and underground 
monitoring networks and deep, large-capacity surface dewatering wells. Analyzed watershed 
characteristics and statistically assessed mining’s impact upon overlying reservoir; established the source 
of in-flowing water by geochemical methods. Predicted long-term dewatering requirements for mine 
expansion, and assessed Probable Hydrologic Consequences to surface resources using numerical 
ground-water flow model. Represented client at numerous meetings with permitting agencies, water 
boards, and plaintiff groups. Other aspects of this multi-year project are described under “Water 
Resources and Environmental” projects, below. 
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• Multiple Projects, Canada:  Provided technical assistance (development of conceptual models, work 
plans, and data interpretation) on several diamond and uranium development projects in Northwest 
Territories and Saskatchewan. Technical issues have included hydrofracturing and in-situ leaching in 
low-K granites; monitoring and sampling beneath permafrost; estimating ground-water flow from lake-
to-lake beneath permafrost; flow in high- and low-angle, rebound-related structures; and the hydraulic 
characteristics of kimberlite contact zones. 


• Morococha Mining District, Peru:  Provided technical assistance for mine purchase and expansion. 
Developed conceptual model of surface-water mine-water interaction, and predicted long- and short-term 
flow rate increases and potential water-chemistry changes using different mine-expansion scenarios.  


• Stillwater Mine, Montana,  Project Manager:   Improved mine-water management at a fractured-
ultramafic hosted underground platinum mine. Calculated ground-water inflow rates, storage depletion, 
and seasonal recharge based on results of shut-in tests and on analysis of historic mine-inflow records. 
Greatly reduced mine’s dependence on grouting with a drilling program to intercept ground water, and 
reduced treatment costs with pro-active water-handling strategy. Follow-up consulting has included 
development of a Work Plan (and training of staff) to predict rates of inflow to underground 
development beneath an environmentally-sensitive river crossing. 


• Fort Knox Mine, Alaska,  Project Manager: Audited the hydrologic program at a fractured-granite 
hosted open-pit gold mine. Provided recommendations for enhancement of existing dewatering wells, 
construction of new wells, and better data collection and analysis. Dewatering requirements for the life 
of the mine were predicted using a comprehensive analytical solution. Followup consulting has included 
preparation of a detailed Work Plan for a pit-lake study. 


• Black Thunder Mine, Wyoming,  Project Manager:   Reduced costs while increasing effectiveness of 
the dewatering program at a large surface coal mine in the Powder River Basin. Constructed a numerical 
ground-water flow model to predict optimal spacing and timing of conventional pumping wells in coal, 
and passive drainwells in overburden. Follow-up consulting has included auditing the progress of the 
program with recommendations to significantly cut costs of drilling and well installation, preparation of 
a Work Plan to monitor and assess the effects of nearby coal-bed methane development, and design of 
deep, large-capacity water-supply wells. 


• Twin Creeks and Lone Tree Mines, Nevada:  Investigated and implemented disposal of mine water by 
infiltration and re-injection. Conducted detailed analyses of stratigraphy, depositional processes, and 
diagenetic mineral assemblages in a series of alluvial/pyroclastic basins. Located optimum terrain for 
rapid infiltration basins (RIBs); designed RIB fields, and evaluated and optimized performance. Defined 
target strata for deep injection, evaluated biological and hydrochemical impediments to injection, 
constructed and tested pilot injection well. 


• Chuquicamata Mine, Chile: Tested aquifer properties and designed dewatering infrastructure for a 
satellite oxide ore body. Defined colluvial stratigraphy and cementation zones, and installed and tested 
large-capacity dewatering wells in hyper-caustic waters. In another phase of the program, installed deep 
piezometers in geotechnically unstable ground on main-pit highwall. 


• Aquarius Mine, Ontario: Evaluated potential impacts to surface water resources from a proposed open-
pit gold mine beneath glacial outwash. Installed a monitoring-well network, interpreted glacial 
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stratigraphy from core and drill-cutting logs, installed and tested a pilot dewatering well. Provided design 
criteria for a unique freeze-wall to obviate conventional dewatering. 


• Carlin Trend Regional Ground-Water Study, Nevada:  Provided technical support for a 
comprehensive regional modeling program. Developed a conceptual hydrogeologic model, including a 
broad synthesis of regional geology; constructed and maintained a hydrologic database for all mining 
operations in northeastern Nevada; calculated recharge and evapotranspiration for multiple climate 
zones; and conducted statistical analyses of stream flows for the Humboldt River and all perennial 
tributaries. 


Environmental Hydrology and Water Resources: 


• Tri-County Water Resource Feasibility Study, Utah,  Project Manager:  As a separate project related to 
the Skyline Mine studies described above, evaluated the feasibility of developing deep sandstones for both a 
long-term water resource and to provide dewatering for a nearby coal mine. At request of Skyline Mine and 
the affected Counties and irrigation boards, presented Work Plan to State of Utah, and procured public funds 
for study. (Originally sole-sourced by Counties, I later helped Counties to put the project out to bid when 
conflicts arose with Skyline Mine project.) 


 
• Wildhorse Creek Study, Wyoming,  Project Manager:   Completed a comprehensive Hydrologic and 


Engineering Assessment, and developed a Basin Water Management Plan for a consortium of coal-bed 
methane (CBM) companies in the Powder River Basin. Led a team of engineers, hydrologists, geochemists, 
and GIS technicians in predicting CBM production rates, net stream and sub-surface flow, and evolution of 
water chemistry in multiple mixing zones through a simulated 30 years of development. Assessed chemical 
and physical impacts on riparian environment and farmland, and conducted a pre-feasibility evaluation of 
mitigation options.  


 
• Agri-Chemical Site, California,  Project Manager: Investigated and mitigated nitrate- and DDT-impacted 


soil and ground water at an abandoned distribution facility. Conducted a Remedial Investigation, including 
Phase I and Phase II drilling and well construction, soil and ground-water sampling, and contaminant 
transport modeling. Wrote a Feasibility Study, including suitability and cost analysis of multiple mitigation 
options for both soil and ground water. Prepared and implemented a Remedial Action Plan that integrates 
phyto- and bio-remediation of soils, and pumping and agronomic application of ground water. 


 
• Confidential CBM Project, Wyoming,  Project Manager:  Designed a program to dispose of water from a 


large CBM project using optimized infiltration basins. Calculated pond infiltration rates through time, 
stream-bed infiltration and Et, and storage and conveyance capacities of alluvium; predicted net surface-flow 
to and chemical impact upon regulated streams.  


 
• Confidential CBM Project, Montana,  Project Manager: Provided technical support for litigation 


involving retention and disposal of CBM water. Synthesized a basin water balance from surface and sub-
surface stream flow rates, pond and ditch infiltration rates, and estimated regional ground-water flow. 
Showed that CBM water could not have impacted surface water or deep aquifers as alleged.  
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Mining Geology 
Some duties included design and supervision of construction and drilling programs and geochemical and 
geophysical surveys; modeling of ore reserves and preliminary pit design; mapping of geology and mineral 
alteration and interpretation of volcanic stratigraphy; permitting and negotiation of reclamation requirements, 
oversight of environmental compliance; auditing exploration programs including validation of drilling and 
geochemical-sampling methods, and geologic and environmental audits in support of property acquisitions. 
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Profession Principal Rock Mechanics Engineer 
 


Education Engineering Degree in Mining Geology (Dipl.Ing.), 
University of Mining in Ostrava, Czechoslovakia, 1984. 
 


 


Registrations/ 
Affiliations 


Chartered Engineer, U K, (#509147). 
Institute of Mining and Metallurgy (MIMMM). 
Canadian Institute of Mining and Metallurgy. 
International Society for Rock Mechanics. 
 


 
Specialisation Jarek Jakubec has over 22 years of operating and consulting experience in Mining, 


Geology and Rock Mechanics.  He has world class expertise in block caving and 
open pits and he is also actively involved in Diamond of mining.  He has project 
management experience and also helps clients to develop geotechnical programs 
and operating procedures and executes training programs.   
 
Jarek has direct operating experiences from open pit and underground operations in 
Botswana, Canada and Czech Republic.  He was the head of the geotechnical 
department of De Beers’ open pit diamond operations at Orapa and Letlhakane 
Diamond Mines in Botswana and he also coordinated a rock mechanics section at 
Cassiar underground front cave operation in northern British Columbia.   
 
As an SRK consulting engineer, Jarek has completed mining projects all over the 
world.  He currently specializes in:   
 
• Technical auditing for operating mines: appropriateness of mining methods, 


ground condition assessment, ground support evaluation and risk analysis; 
• Diamond mining: linking geology and geotechnical disciplines with mining 


method specific to the kimberlite pipes; 
• Cave mining: mining method selection, cavability assessment and mudrush risk 


analysis; he was actively involved in International Caving Study; 
• Practical rock mechanics: design of openings and rock support systems, open pit 


slope design and stability monitoring, cautious blast evaluation and design; he is 
actively involved in International Slope Stability Study; and 


• Rock mass characterization: ground condition assessment and structural 
characterization, training in geotechnical data collection and analysis. 


 
Employment Record 
 
1997 - Present  SRK Consulting (Canada) Inc., Principal Consultant and Head of Mining and 


Geology Department 
 


1992 - 1997 De Beers Consolidated Mines Ltd., Senior Geotechnical Engineer 
 


1988 - 1992 Cassiar Mining Co., Rock Mechanics Engineer 
 


1984 - 1987 Geological Survey, Czech Republic, Geological Engineer 
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Publications 
 
1. Jakubec, J., “Support at Cassiar Underground Mine”, MASSMIN 92, Sept. 1992, pp. 111-123. 
 
2. Jakubec, J., Milton, A., Siwawa, C.Z., Struik, M.P., “Blasting Techniques at Orapa and Lethakane 


Mines”, AAC and De Beers Group Mining Symposium 1995, vol. 2., Paper 37, Apr. 1995. 
 
3. Jakubec, J., Milton, A., Siwawa, C.Z., Struik, M.P., “Improvement of Blasting Techniques at Orapa and 


Letlhakane Diamond Mines - a Holistic Approach”, African Mining `95 IMM, 1995, pp.285-305. 
 
4. Jakubec, J., Terrbrugge P.J., Guest A.R., “Pit Slope Design at Orapa Mine”, Surface Mining `96 SIMM, 


Sept.1996, pp.123-135. 
 
5. Jakubec, J., Laubscher, D.H., “The MRMR Rock Mass Rating Classification System in Mining 


Practice”, AusIMM, Massmin 2000, pp. 413-421. 
 
6. Jakubec, J., Terrbrugge P.J., Guest A.R., “Pit Slope Design at Orapa Mine”, Slope Stability in Surface 


Mining, Feb.2000, pp. 227-239. 
 
7. Laubscher, D.H., Jakubec, J., “The IRMR / MRMR Rock Mass Classification System for Jointed Rock 


Masses”, Underground Mining Methods, SME, 2001, pp. 475-483. 
 
8. Jakubec, J., “Role of Geology in Project Development”, 8th International Kimberlite Conference, Jun. 


2003. Published in Elsevier Lithos 76 (2004) 337-345. 
 
9. Jakubec, J., Long, L., Nowicki, T., Dyck D., “Underground geotechnical and Geological Investigation at 


Ekati Diamond Mine – Koala North Case Study”, 8th International Kimberlite Conference, Jun. 2003.  
Published in Elsevier Lithos 76 (2004) 347-357. 


 
10. Jakubec, J., “Role of Geology in Diamond Project Development”, PDAC conference, March 2004. 
 
11. Jakubec, J., Page C., “Mining method selection for diamond mines – Challenges in the Arctic”, 


MASSMIN 2004, pp. 105-110. 
 
12. Jakubec, J., “Open Benching at EKATI diamond mine – Koala North:  Case Study”, MASSMIN 2004, 


pp.433-437. 
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Key Experience: Underground Projects: 
 
Jarek Jakubec has direct operating and consulting experience mainly with mass mining methods, block 
caving, sub-level caving and open benching.  He coordinated a rock mechanics section at Cassiar 
underground block cave operation in northern British Columbia.  He also completed several audits and 
participated in due diligence studies.  He was actively involved in International Caving Study and wrote 
several sections of the Cave Manual.   
 
Ridgeway Deeps Project – Cu/Au, NSW Australia, Newcrest Mining (2006 – 2007) 
• Qavability and Fragmentation Review 
 
Venetia Diamond Mine, South Africa, DeBeers (2006 – 2007) 
• Underground Mining Method Selection 
 
Palabora, Cu/Au, South Africa Palabora Mining Comp. (2006) 
• Block Caving-Operation Review 
 
Afton Project Cu/Au, BC, Canada 
• Due Diligence Review 
 
El Teniente, Chile, Codelco (2007) 
• Participate on review of Strategic plan for El Teniente 
• New Mining Level - technical review 
 
Ekati Diamond Mine, NWT Canada, BHP Diamonds (1999 – 2005) 
• Feasibility level geotechnical assessment for several diamond projects 
• Mining method selection and technical audits 
• Mud flow risk investigation, roadheader assessment , shotcrete assessment 
 
Finsch Diamond Mine, South Africa, De Beers (2004 - 2007) 
• Management of multidisciplinary technical audit team 
• Rock mass characterization and Mining method review 
 
Snap Lake Diamond Project, NWT Canada, De Beers (2000 – 2007) 
• Technical audit and due diligence 
• Geotechnical assessment and mining method selection 
 
Premier Diamond Mine, South Africa, De Beers (2004) 
• Management of multidisciplinary technical audit team 
• Rock mass characterization and cavability assessment 
• Mining method review 
 
Oyu Tolgoi Project – Cu/Au, Mongolia, Ivanhoe Mines (2002 – 2007) 
• Geotechnical audit and underground stability assessment 
• Subsidence assessment 
 
Afton Project in British Columbia, Canada, DRC Resources (2003, 2006) 
• Geotechnical and cavability assessment 
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Key Experience: Underground Projects (Cont’d): 
 
Britannia Mine – Cu/Au, BC, Canada, BC Government (2001 – 2003) 
• Underground stability assessment 
• Underground rehabilitation assessment 
 
Argyle Diamond Mine, Australia, Argyle Diamonds (2002) 
• Geotechnical investigation for underground project 
• Cavability assessment 
 
Resolution Project – copper porphyry, Arizona USA, Kennecott / Rio Tinto (2001 – 2002) 
• Geotechnical data collection program and training 
• Conceptual block caving assessment 
 
Bingham Canyon – copper porphyry, Utah USA, Kennecott (2002) 
• Geotechnical data collection review 
 
Nanisivik Mine, Nunavut, Canada, Breakwater Resources (2000 – 2002) 
• Geotechnical audit and underground stability assessment 
• Assessment of pillar recovery program 
 
Voisey’s Bay Project, Labrador Canada, Voisey’s Bay Nickel Co (1999 - 2000) 
• Ongoing audit and QA/QC for geotechnical program 
• Training in geotechnical core logging 
 
Northparkes Cave Mine, NSW Australia, Northparkes Mines (1999 – 2004) 
• Review of cavability assessment for E48 project 
• Project manager for Mud Flow risk investigation 
• Fragmentation and Cavability risk assessment for lift 2 block cave 
 
Telfer Project – Cu/Au, WA Australia, Newcrest Mining Ltd. (2001 – 2002) 
• Cavability assessment for mining method selection 
 
Giant Mine, NWT Canada, Government (2001) 
• Geotechnical audit and underground stability assessment 
• Underground arsenic storage and bulkhead assessment 
 
Freeport – Copper Porphyry, Irian Jaya, Indonesia, PT Freeport (2001) 
• Standard Operating Procedures 
• Geotechnical data collection training for engineers and geologists 
 
San Manuel Mine– Copper Porphyry, Arizona USA, BHP Copper (1998 – 2000) 
• Geotechnical audit and underground stability assessment 
• Subsidence assessment 
 
International Caving Study 
• Rock mass classification and geotechnical investigation including site visits of various caving operations 


in USA, Canada, South Africa and Australia - through association with Dr.  Laubscher & Associates 
(1998 - 2001) 


 
Ridgeway Project – Cu/Au, NSW Australia, Newcrest Mining Ltd. (1999 – 2000) 
• Geotechnical assessment for cave mine design 
• Training of geology staff in geotechnical data collection 
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Key Experience: Underground Projects (Cont’d): 
 
Superior Project - Copper Porphyry, Arizona USA, BHP Copper (2000) 
• Geotechnical audit 
• Block cave design – conceptual level 
 
Deep Post and Goldbug Projects – Gold, Nevada USA, Newmont Gold Co. (1997, 2000) 
• Geotechnical audit for underground mine design 
• Geotechnical data collection training of geology and engineering staff from all Carlin Trend operations 
 
McLellan Project, Manitoba Canada, Black Hawk Mining Inc. (1999) 
• Geotechnical and stability assessment for open pit / underground crown pillar 
 
Tulsequah Chief Project-Polymetals, B.C. Canada, Breakwater Resources (1998) 
• Review of geotechnical assessment for mine design 
 
Angren District - Gold, Uzbekistan, Newmont Gold Co. (1998) 
• Geotechnical audit of existing underground and open pit mines 
• Ground support design for pre-feasibility study 
 
Aljustrel Project-Polymetals, Portugal, Auspex (1998) 
• Geotechnical audit of underground open stope and cut and fill operation 
• Geotechnical data collection system - training of geology staff 
 
MMV and MSG Gold Mines, Brazil, Minorco (1998) 
• Geotechnical audit of four underground mines for due diligence study 
 
Wolverine Project - Polymetals, Yukon Canada, Atna Resources (1998) 
• Geotechnical assessment for underground mine scoping study 
 
Caribou Pb-Zn, Ag Mine, New Brunswick Canada, Breakwater Resources (1997) 
• Introduction of field data collection system for underground operation 
• Training of Geology and Engineering staff in rock mass classification and its practical applications in 


mine design 
 
Questa Molybdenum Bloc Caving Mine, New Mexico USA, Molycorp Inc. (1997 - 1998) 
• Geotechnical review of underground block cave operation 
• Rock mass assessment for mining method selection and support design 
 
McDame Asbestos Underground Mine, BC Canada, Princeton Mining Co. (1990 – 1992) 
• Ground Support design in extremely weak rock mass 
• Roadheader evaluation 
• Design and management of ground monitoring program for block cave 
• Ground support installation audit 
• Geotechnical and structural mapping 
 
Zlate Hory Pb-Zn, Au Underground Exploration Project, Czechoslovakia (1984 – 1987) 
• Geological and structural mapping and core logging - exploration project 
• Participation on ore reserves calculation 
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Key Experience: Open Pit Projects: 
 
Besides the underground mining Jarek Jakubec has also direct operating and consulting experience with open 
pits. He was the Head of the geotechnical department of De Beers’ large diamond open pits operations in 
Botswana. As a leader of the rock mechanics section at Cassiar Mine he also participated on investigation 
and monitoring of pit slope failure. 
 
Mirador Project – Au, Ecuador (2006 – 2007) 
• Due Diligence Open Pit Review 
 
Gahcho Kue project - Diamonds, NWT Canada, De Beers (2003 – 2007) 
• Project management for pre-feasibility geotechnical investigation 
 
Fort a la Corne - Diamonds, Saskatchewan Canada,  De Beers (2005 – 2007) 
• Project management for conceptual level geotechnical investigation 
 
Victor project - Diamonds, Ontario Canada,  De Beers (2000 – 2007) 
• Project management for pre-feasibility and feasibility geotechnical investigation 
• Ground water investigation and weather station 
 
Guianamo Diamond Project, Venezuela – Confidential client (2003) 
• Technical audit of the diamond project – part of due diligence study 
 
Canastra Diamond Project, Brazil - Confidential Client (2001) 
• Technical audit of the diamond project – part of due diligence study 
 
Jericho - Diamonds, Nunavut Canada, Tahera Corporation (1997 – 2000) 
• Feasibility project management including rock mechanics and kimberlite geology 
• Diamond grade evaluation (with M.H. Oosterveld) 
 
San Manuel - Copper, Arizona USA, BHP Copper (1999) 
• Stability assessment of open pit for mine closure 
 
Venetia Open Pit – Diamonds, South Africa, DeBeers (1999) 
• Site geotechnical investigation 
• Failure back-analysis 
 
Kennedy Lake Project – Diamonds, NWT Canada, Monopros Ltd. (1999 – 2000) 
• Management and QA/QC for geotechnical data collection program 
 
Espirito Santo Open Pit - Gold, Brazil, Minorco (1998) 
• Geotechnical audit of open pit for due diligence study 
 
Taparko Project - Gold, Burkina Faso, High River Gold (1998) 
• Open pit slope design – bankable feasibility study 
• Geotechnical assessment of drill core 
 
Rossing Uranium Mine, Namibia, Rossing Uranium Co. (1998) 
• Structural and geotechnical investigation of open pit wall 
• Geotechnical and structural assessment of drill core 
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Key Experience: Open Pit Projects (Cont’d): 
 
Grum Pit – polymetals, Yukon Canada, Anvil Range Mining Co. (1997 – 1998) 
• Structural and geotechnical assessment and slope design for existing open pit 
• Design and implementation of field data collection system 
 
Orapa Diamond Mine, Botswana, Debswana Diamond Co. (1992 – 1997) 
• Geotechnical assessment and slope design of the largest producing diamond mine world-wide 
• Structural evaluation and blast damage assessment 
• Design and supervision of geotechnical drilling program and data collection system 
• Development and computerization of geological/geotechnical 3D model 
 
Letlhakane Diamond Mine, Botswana, Debswana Diamond Co. (1992 – 1997) 
• Structural evaluation and blast damage assessment 
• Development and auditing of slope stability monitoring program 
• Assisted in development and installation special instrumentation for rock relaxation measurement in 


open pit 
• Evaluation of cautious blasting design 
• Development of computerized geological/geotechnical 3D model 
• Participation on rock fall investigation 
 
Diamond Open Pit Operations, Sakha, ARS / De Beers (1996) 
• Assisted in technical audit of 5 open pits in Siberia 
 
Jwaneng Diamond Mine, Botswana, Debswana Diamond Co. (1994-1996, 2006) 
• Assisted in development of geotechnical data collection system 
 
Cassiar Asbestos Mine, B.C. Canada, Princeton Mining Co. (1987 – 1990) 
• Assisted in stability monitoring of 17.6 Mton slope failure 
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Key Experience: Civil Geotechnical project: 
 
Although the civil geotechnical projects are not Jarek’s main expertise he had utilized his geotechnical 
expertise in the following projects: 
 
Britannia Mine – Cu/Au, BC Canada, BC Government (2002, 2005 – 2006) 
• Surface instability mapping for mine closure 
• Large scale land slide investigation 
 
Vancouver Island, BC, Canada, Graehold Blasting (2000) 
• Road-cut blast design review 
 
George, Utah USA, SMD/Birdview Mfg. (1999) 
• Geotechnical assessment of underground cold storage facility 
 
Whistler BC, Canada, private developer (1998) 
• Rock Fall hazard assessment for private land development 
 
Gambier Island, BC, Canada, private developer (1998) 
• Rock fall hazard assessment and small scale blasting recommendation for private land development 
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Profession Geotechnical Engineer 


 
Education Cape Town, South Africa, B.S. Engineering (Civil), 1992 


 
Registrations/ 
Affiliations 


Professional Engineer (Pr. Eng.) (South Africa), 
Mine Safety and Health Administration (MSHA) – USA 
(Surface Mining) 
 


PE Registration State of Washington, PE # 42794 


 


  
 
Specialization Geotechnical, Tailings and Mine waste disposal, and Risk Assessments 
 
Expertise David Luppnow is a Principal in SRK’s Reno office with over 18 years of 


experience in site investigations, site selection, design, construction, reclamation 
and project management of engineered structures for mine waste disposal including 
tailings dams, heap leach pads and mine waste rocks dumps. He has managed multi-
disciplinary studies for a broad range of tailings projects related to more than 20 
tailings dams, including upstream, centerline and downstream raised impoundments. 
He has specific large copper tailings project experience in the South Africa, USA 
(Nevada and Arizona), in Asia (Papua New Guinea) and in South America 
(Argentina and Chile).  He has specific leach pad experience in West Africa, the 
USA and South America. 
 
Mr. Luppnow was recently the Principal Engineer on the design of a 235 m high 
tailings impoundment cyclone downstream tailings impoundment in Chile using a 
multi-disciplinary team including engineers and scientists. Mr Luppnow lead a team 
that investigated and remediated operational drainage problems with Codelco’s 
Radomira Tomic’s reusable leach pad and is currently assisting SRK’s Santiago 
office, in the senior review role, with the design of a new copper leach pad for 
Minera Escondida.  


 
Employment Record 
1997 – Present Steffen, Robertson and Kirsten (US) Inc.—Reno Geotechnical/Environmental 


Department 
Senior Professional, Principal 


1994 – 1997 Steffen, Robertson and Kirsten (Pty) Ltd - Tailings Department – Johannesburg, South 
Africa. 
Senior Engineer 


1993 - 1994 Steffen, Robertson and Kirsten, Geomechanics Department – Johannesburg, South 
Africa. 
Engineer 


1991 - 1993 Steffen, Robertson and Kirsten. Seconded to Lesotho Highlands Consultants. 
Junior Engineer 


1990 - 1991 Steffen, Robertson and Kirsten. Geomechanics Department – Johannesburg, South 
Africa. 
Junior Engineer 


1989 - 1990 Rand Water Board (Public Utility) – Johannesburg, South Africa. 
Junior Engineer 
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Publications Two on tailings (one on operational issues and one on paste disposal) 
 
Languages English, Afrikaans 
 
Publications 
 
1. D.J. Luppnow, B.H. Read, and I. Stade(1996); "Monitoring and Management of Tailings Impoundments"; Proc. 


ICOLD International Symposium on Seismic and Environmental Aspects of Dams Design: Earth, Concrete and 
Tailings Dams, Santiago, Chile. 


2. D.J. Luppnow and S.A. Dorman (1998); “The Advantages of Paste Disposal of Tailings in Arid 
Environments”; Proc. Tailings and Mine Waste ’98, Fort Collins, Colorado, USA 


3. Dave Luppnow & Lyle Davis, Sergio Pinos, Juan Carlos Alarcon; “Operational Experience an 
Important Tool for Tailings Impoundment Design”; Proc. International Conference on Large Dams 
(ICOLD) 2003, Montreal, Canada. 
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Key Experience: Tailings Design and Operational Experience 
Mr. Luppnow has undertaken the conceptual, basic or detailed design of an extensive number of tailings 
impoundments around the world. He has also consulted on operational issues including water saving, risk 
reduction and tailings personnel training. 
 
Selected recent project experience includes: 
• ASARCO Ray Mine, Arizona, - Principal and project manager for the site selection and preliminary engineering of 


a new 400 million ton tailings impoundment to Arizona BADCT standards. The work included geotechnical 
investigations, static and pseudo-static stability analyses, and an evaluation of tailings deposition and water 
management requirements. This work also includes assisting the client's 404 consultant with the technical aspects 
of the design for the permit application process. 


• Crystallex International Corporation, Venezuela, - Principal engineer for the raise design of an existing tailings 
impoundment for the Tomi Mine in Bolivar state. The work included reviewing the original design, undertaking a 
geotechnical investigation and testing program, performing static and pseudo-static stability analyses, and 
designing water management structures. The project deliverable included a presentation for permitting purposes, 
and detailed drawings and specification for construction. 


• Crystallex International Corporation, Venezuela, - Principal engineer for the feasibility to convert an existing 
disused tailings impoundment into a BIOX tailings facility. The work included undertaking a geotechnical 
investigation and testing program, performing static and pseudo-static stability analyses, designing water 
management structures and providing Crystallex with a detailed construction drawings and cost estimate. 


• Tahera Diamond Corporation, Canada, - Principal Engineer and project manager for the design of the tailings 
impoundment for the Jericho Diamond Project located in the Nunavut. The work was undertaken for the water 
licensing of the project and included a review of all the geotechnical information, stability, thermal and water 
balance modelling, development of detailed drawings, schedule of quantities and technical specifications.    


• Mantos Blancos, Chile, - Principal Engineer for the conceptual design of a paste tailings impoundment to replace 
the existing dry stack tailings facility at Anglo Base Metals operations in northern Chile. The work included a 
volumetric evaluation of various sites to meet the storage requirements, followed by the development of drawinsg 
and system to  sufficient details such that a cost estimate could be developed to assist the client in selecting a 
suitable new site. 


• Minera Los Pelambres, Chile, – Principal Engineer and project manager for the conceptual design of 3 tailings 
impoundments and the detail design for one. The detail design was carried out for a dam that will ultimately have 
an approximately 230 m high cyclone downstream embankment. The work included geotechnical investigations, 
static, pseudo-static and dynamic stability analyses, tailings deposition and water management, permit drafting, 
submittal and presentation to the three Chilean regulatory authorities, and cost estimation. The work is to standard 
such that the project is financially and environmentally bankable. The work required specific knowledge of Chilean 
tailings and environmental regulations. 


• Minera Los Pelambres, Chile, – Conceptual engineering for two new copper tailings impoundments (both 
approximately 175 m high). 


• CODELCO, Chile, Mansa Mina, Conceptual design of a new thickened tailings impoundment. 
• Oglebay Norton, California – Design of engineering and operational measures to remediate the tailings 


embankment and extend the design life of the tailings facility at Oglebay’s Orange County Tailings Facility. 
• INCO, Goro Nickel, New Caledonia – Feasibility level design of tailings storage facility, including operation of 


pilot tailing paste plant. 
• Mineral Recovery Systems - Camden Project, Tennessee - Conceptual and detail design, permitting, and 


construction oversight of a tailings storage facility for heavy mineral sands. This facility is currently being closed. 
• Minera Alumbrera, Argentina - Project manager and senior engineer for the commissioning and management for 


the tailings impoundment, including trouble shooting of commissioning problems, integration of the tailings 
impoundment into the over mine operations, and continued input to management and operational design for the 
tailings impoundment and reclaim water system. The project also involved skills transfer to the mine staff who had 
no experience in tailings management, and providing “operation for closure “ recommendations to management.. 


• BHP Robinson, Nevada - Provided operational tailings management input and training to mine personnel involved 
in the operation of the tailings impoundment. This was to ensure environmental and engineering compliance with 
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state and federal pollution, stormwater and stability regulations. The work involved interfacing with BHP’s legal 
experts due to historic tailings spillage issues at the site. 


• Rio Tinto, Mina Serra de Fortaleza, Brazil – Operational and ongoing design input of the tailings impoundment. 
• Mina Pucarrajo, Peru - Conceptual design of a tailings impoundment. 
• Lebowa Platinum Mine, South Africa - Senior geotechnical and tailings design engineer for the detailed design of a 


new tailings impoundment. The work included FLAC stability analysis, storage determination, cost estimation, 
drawings and tender preparation and project management of the construction of the tailings dam. Also compiled an 
operations manual for the tailings dam.  


• Vametco, South Africa — Detailed design, cost estimation, drawings and tender preparation and project 
management of the construction of a new lined vanadium (dry stacked) disposal facility and HDPE lined solution 
pond. The project involved significant negotiation with state water authorities.  Also compiled an operations 
manual for the facility. 


• Potgietersrust Platinum Mine, South Africa - Detailed design, construction and commissioning of a new tailings 
impoundment. 


• Kroondal Platinum, South Africa — Site selection study, conceptual design and cost estimate of a new platinum 
tailings dam. 


• Rex Diamond Mine - Carried out the conceptual and detailed design of a new diamond tailings dam. 
• Rio Tinto, Rossing Uranium (Namibia) – Stability analyses and operational review of the tailings impoundment 


including the implementation of water savings measures.  
• Maquasa Colliery (South Africa) — Site selection study and conceptual design of tailings facility for co-disposal of 


coarse and fine coal discard waste. 
• Mortimer Tailing Dam, Amplats, South Africa — Design of an elevated penstock decant inlet and pipeline for an 


existing tailings impoundment. 
• Amplats Group—Performed operational deposition monitoring and assisted with management of 10 platinum 


tailings dams in the Group, including quarterly and annual site audits and reports. 
• Rio Tinto, Palabora Copper (South Africa) – Engineer in a team that carried out closure evaluation of the entire 


mine site for mine, including main crushing and milling facilities, copper concentrating facility and the tailings 
impoundment. Additionally, carried out risk based safety and environmental evaluation of the tailings storage 
facility at the mine. 


• Rio Tinto, Rossing Uranium (Namibia) – Engineer in a team that carried out closure evaluation of the milling 
facilities. Stability and operational aspects of the tailings impoundment including the implementation of water 
savings measures. Risk based environmental analysis of the mine specifically with respect to radiation. 


• Rio Tinto, Neves Corvo (Portugal) – Part of team evaluating the closure of the tailings impoundment, and the 
costing thereof. 


• Minera LAS CENIZAS S.A. (Cenizas) – Principal engineer for the conceptual design for the disposal of tailing into 
mined out underground stopes. Developed storage capacity curves for each of the mined out stopes or sectors based 
on the 3-D mine drawings provided by Cenizas. Performed a site evaluation to determine which of the stopes could 
still be used for safe tailings disposal. Evaluated the various tailings dewatering systems available along with 
relevant underground disposal/deposition methodologies. Undertook the conceptual hydraulic plugs for the various 
stopes and provided Cenizas with a cost estimate showing the best methodology. 


• Elandsdrift (South Africa) — Feasibility study for backfilling chrome tailings in disused underground workings. 
This project covered the evaluation of current mine thickening, impacts of additional thickening, as well as 
underground barriers and containment. 


 
Selected Tailings Audit Experience 
• Coeur d’Alene Mines (Bolivia) – SRK was retained to perform a technical audit of the tailings storage facility for 


the San Bartolomé project. This work was performed for the project insurance company, the Overseas Private 
Investment Corporation.  


• Newmont Ahafo Project (Ghana) - Review of the proposed tailings impoundment and adjacent water dam as part of 
a due diligence. 


• Newmont Akeym Project (Ghana) - Review of the proposed tailings impoundment and two small water reservoirs 
as part of a due diligence. 
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• Revett Silver - Engineering review of the tailings facility with respect to the re-start of operations at Asraco’s Troy 
Mine in Montana. The facility had been in care and maintenance for a period of time and some closure had been 
initiated.   


• Boliden, Canada – Engineering review of operation and closure of Boliden’s Myra Falls operation on Vancouver 
Island and the closure of their Premier Gold mine in northern British Columbia. The facility at Myra Falls includes 
surface paste tailings storage. 


• Wheaton River Minerals – Engineering and financial review of the Wheaton River’s Luismin operations in Mexico, 
the Peak Gold Mine in Australia and Minera Alumbrera in Argentina. The review focussed specifically on the 
tailings facilities at these operations and their costs (operational and closure), and the potential risks to a financial 
leading organization. 


• Noranda-Chile, Alto Norte Smelter - Review of construction and operation of a thickened tailings disposal facility 
for slag tailings disposal. 


• Aurora Gold, Mt Muro Mine, Indonesia – Senior engineer and core member of a risk based closure study for the 
entire mine site. This included facilitating risk identification and mitigation workshops with mine personnel, and 
estimating current and residual closure risks. Additional work included a review, with respect to closure, of the 
final tailings embankment raise for the Mt Muro tailings storage facility. This work included review of site specific 
seismic design parameters, static and pseudo-static stability evaluation of the embankment, storage requirements 
and emergency spillway sizing. 


• African Gold Resources – Boroo Project (Mongolia) - Carried out independent due diligence on a new tailings and 
reclaim water facilities for a new gold operation. The work included evaluation of stability, tailings management, 
water management and closure based on Mongolian environmental regulations. 


• Ashanti Gold Mines – Geita Project (Tanzania) - Independent due diligence on the tailings facility for a new gold 
operation.  


• Climax Mining - Didipio Project (Philippines) – Independent due diligence on a new tailings facility for new 
gold/copper operation.  


• Mina Sayapullo (Peru) - Insurance investigation into the failure of a silver/copper tailings impoundment in 
Northern Peru. The work involved identifying the causes of the failure, the consequences and establishing the costs 
for the remedial measures.  


• Mina MARSA (Peru) - Insurance investigation into the failure of a gold tailings impoundment in North Eastern 
Peru. The work involved identifying the causes of the failure, the consequences and establishing the costs for the 
remedial measures. The site was particularly challenging due to it being situated immediately upstream of a 
national park and within the headwaters catchment of the Amazon River. 


• Ok Tedi, BHP (Papua New Guinea) – Risk based audit of tailings site selection and the proposed design, 
construction and operation of the facility.  


• Pascua Project, Barrick Gold (Argentina/Chile) – Provided internal senior technical review of the conceptual 
tailings disposal options for the new Pascua/Lama Mine in Chile. The work involved reviewing the operational 
tailings and water management options proposed for the project.   


• Amplats Group— Risk based engineering audits of 6 platinum tailings dams within the Amplats Group.. 
• Gengold (now BHP Billiton), South Africa - Risk based engineering audits of 19 gold tailings dams within the 


Gengold Group. 
• Harmony Gold, South Africa – Risk based engineering audits of 12 gold tailings dams within the Harmony Gold 


Group 
• Rand Mines (now Randgold), South Africa - Risk based engineering audits of 3 gold tailings dams within the Rand 


Mines Group 
 
Selected Leach Pad Experience 
• CODELCO – Detailed evaluation of seepage and recovery issues related drainage layer of the reusable leach pad at 


the Radomiro Tomic leach pad in Chile. The work included detailed specific geotechnical testing, analyses and 
providing recommendations, without interrupting operations 
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• Apollo Gold – Detail design and permit preparation and submittal for a 25 million ton gold heap leach pad for 
Apollo Gold’s new Standard Mine in Nevada. Design work included geotechnical investigation and testing, 
stability analyses, water balance modeling and preparation of technical specifications and a schedule of quantities. 


• Goldfields Tarkwa Project – Leach pad layout and volumetric analyses for a new gold leach pad in Ghana. 
• Arimetco – Operation and water management of the Yerington copper heap leach operation. SRK managed this 


project when Arimetco declared bankruptcy. 
• BHP Robinson – Closure design of four gold heap leach pads. 
 
Open Pit and Underground Geotechnical Experience 
• Newmont Ahafo Project (Ghana) - Review of the proposed pit slope design as part of a due diligence. 
• Finch Diamond Mine – Finite element modelling (UDEC) to determine pit slope angles to which the pit would 


ultimately ravel to based on continued underground block caving and draw down of pit bottom. 
• Potgietersrust Platinum Mine – Geotechnical evaluation and analyses of line survey data and Rock Mass 


Ratings (RMR) for the open pit slope using DIPS.  
• Nchanga Copper Mine – Finite element (FLAC) to analsyses various pile and cable tie-back options for 


the support of the west wall of the open pit. The specific area of interest was the pit wall below the 
process plant.  


• Shangani Mine – Finite element modeling (FLAC) of underground dolorite sill to determine cavity spans and the 
expected rock/ore hang-up under the sill. 


• Rosh Pinah – Modeling of stress build up in the advancing roof in a block caving operation using a 2-dimensional 
stress analyses program. 


• Palabora Copper Mine – Modeling and analyses of the interaction and stress build up around two proposed vertical 
shafts using a 2-dimensional stress analyses program. 


• Collahuassi Copper Project – Statistical and geological analyzes of data from core samples, tests and geological 
logging, preparation of drawings of final pit slopes and wedge stability analyses (SWedge) of rock slope and pit 
benches.     


Construction Management (also see various tailings projects) 
• Gencor - Weltevreden Mine - Resident engineer and construction manager of the infrastructure for a new gold mine 


The contract included a ventilation shaft, tipping ramp and access road.  The inclined shaft was started from a 
portal  in an open cut excavation. The portal span was 9 m increasing to 12 m, and then bifurcated into two 4x4 m 
inclines .  The ventilation shaft had a circular cross section with a depth of 30 m and was concrete lined. 


• Lesotho Highlands Water Authority - Engineer for client site supervision and construction management on one of 
the tunnels for the Lesotho Highlands Water Project—includes site infrastructure, portal establishment, 1,200 m 
drill and blast (DBM) adit, 6,000 m of tunnel boring machine (TBM) tunnel. 


• Rand Water Board – Performed construction oversight and contract management of two pipe jacking contracts and 
the laying of 4,5 km of pipeline for a major utility. Work included design, and preparation of contract documents, 
bid process and the construction management of an earthwork and pipelaying contractors. The pipe jackings 
consisted of 15 road and rail crossing with low cover.  
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Profession Principal Engineer 


 
Education B.Sc. (Geotechnical Engineering) University of 


Saskatchewan 
M.Sc. (Civil Engineering) University of 
Saskatchewan 
 


 


Registrations/ 
Affiliations 


Professional Engineer, Colorado 
 


 
 
Specialization Heap leach pad siting, layout, design and construction; construction bid document 


preparation, review and evaluation; coordination with mine infrastructure 
 
Expertise Terry Mandziak has more than 14 years of diversified professional 


experience in project coordination and project design mainly associated with 
geotechnical engineering for mining projects throughout the world. His 
experience includes the design and construction of heap leach and tailings 
facilities. His responsibilities typically include site selection, risk assessment, 
site investigation, laboratory analysis, slope stability assessment, data 
interpretation, costing analysis, and development of specifications, 
construction drawings, bid documents and construction programs. His project 
experience has included conceptual and final design engineering, preparation 
of construction documents, subcontractor selection, and construction 
management and supervision.   
 


 
Employment Record 
 
2004 – Present SRK Consulting (U.S.), Inc., Principal Engineer 
2003 – 2004 SNC-Lavalin International Inc.,  Heap Leach Pad Superintendent 
1999 – 2003 Cripple Creek & Victor Gold Mining Co., Chief Project Engineer 
1997 – 1999 Golder Associates Inc., Senior Engineer 
1993 – 1997 Golder Associates Inc., Project Geotechnical Engineer 
1991 – 1992 Golder Associates Inc., Staff Geotechnical Engineer 
1989 – 1991 University of Saskatchewan, Graduate Student 
1989 – 1989 Golder Associates Ltd., Geotechnical Engineer 
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Key Experience:  Mining 
 
• Heap Leach Pad Superintendent, SNC Lavalin International Inc., Veladero, Argentina: Heap leach 


pad superintendent for SNC overseeing earthworks construction activities for the Veladero heap leach 
pad, including construction management of earthwork contractors, surveyors and construction quality 
assurance firm.  Responsibilities included bid evaluation, coordinating month end quantity surveys as 
well as reviewing and compiling monthly quantities and billing, addressing daily contractual, scheduling, 
design and Quality Assurance issues, developing Site Instructions, addressing regulatory issues and 
documents, and preparing weekly and monthly reports.  The Project began in 2003 and was scheduled 
over a two-year period.  It is comprised of about 1.5 million cubic metres of earthworks and 1 million 
square feet of geosynthetic installation. The site is located in the Andes Mountains at about 4000m amsl, 
with construction during all four seasons. 


• Chief Project Engineer, Anglogold, Cerro Vanguardia, Argentina: Chief Project Engineer for 
Anglogold for the Cerro Vanguardia Project from January 2003 through February 2003 for the 
prefeasibility level design of a 5 million tonne gold heap leach pad.  Responsibilities included 
developing, reviewing and coordinating heap leach pad layouts, conceptual drawings and report 
preparation for a mine the remote environment of Patagonia, Argentina. 


• Chief Project Engineer, Anglogold, Yatela, Mali. Chief Project Engineer for Anglogold for the Yatela 
Heap Leach Project from December 2000 through February 2001 during a 3-month secondment.  Duties 
included the construction management of prime and earthwork contractors, in which four heap leach 
pads and five ponds were constructed in a remote African desert environment. 


• Chief Project Engineer, Cripple Creek & Victor Gold Mining Company, Cripple Creek, Colorado 
Chief Project Engineer for CC&V overseeing construction, geotechnical, and engineering activities for 
the Projects Department, including construction management of earthwork contractors, surveyors and 
construction quality assurance firm for the Phase IV Valley Leach Facility.  Responsibilities included 
coordinating month end quantity surveys as well as reviewing and compiling monthly quantities and 
billing, addressing daily contractual, scheduling, design and Quality Assurance issues, developing Site 
Instructions, addressing regulatory issues and documents, preparing weekly and monthly reports, and 
overseeing the development of construction Certification Reports.  The Phase IV Project began in 2001 
and was completed in 2005 and is comprised of about 2 million cubic yards of earthworks and 5 million 
square feet of geosynthetic installation. Provided construction management support for the Crusher 
Expansion Project, which consisted of a new Primary and, Secondary Crushing system, Screening 
System and Truck Loadout Bin, primarily in utility, earthwork and foundation installation.  Provided 
construction management support for Highway 67 Relocation Project, which was comprised of the 
construction of approximately a 2 mile section of state highway and a 1200 foot long bridge, in addition 
to preparing the bid documents used for both the Phase IV Valley Leach Facility and Highway 67 
Relocation Earthwork Construction Projects.  Responsibilities also included the management of 
earthwork contractors and construction quality assurance firms during the Phase III Valley Leach 
Facility Expansion in 1999.  Technical responsibilities for the design phase of the Highway 67, Crusher 
Expansion and Phase IV Projects included the review and oversight of field investigation programs, 
laboratory-testing programs, slope stability analyses, coordination of surface water hydrology 
development and analysis, and report preparation with engineering consultants.  Responsible for the 
review and client interaction duties for the Phase IV Valley Leach Facility, Overburden Storage Facility 
and site wide surface water analysis components for Amendment No. 8.  Responsible for the review and 
client interaction duties with engineering consultants for the Highway 67 Relocation design project 
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• Project Manager, Cripple Creek & Victor Gold Company, Cripple Creek, Colorado. Project 
Manager for Golder overseeing the engineering activities associated with the slope stability and surface 
water hydrology analysis for a 1.5 million square foot gold valley leach pad expansion (Phase III) and 
associated existing overburden storage facilities.  Responsibilities included development of a field 
investigation program, laboratory-testing program, slope stability analysis, coordination of surface water 
hydrology development and analysis, and final document preparation. 


• Design Engineer, Cyprus Miami Mining Corporation, Globe, Arizona: Design Engineer for Golder 
overseeing the engineering design of a 120 million-ton copper leach pad in the State of Arizona for the 
Cyprus Miami Mining Corporation.  Responsibilities included the development of a materials 
characterization program, laboratory testing program, foundation grading and surface water diversion 
plans, water balance, solution collection piping, technical specifications, and quantity development. 


• Design Engineer, Bateman Engineering In., Mojave, California. Design Engineer for Golder 
overseeing the engineering design of two gold heap leach pads for Bateman Engineering Inc. totaling 60 
million tons.  Responsibilities included the development of the foundation grading plan, slope stability 
analysis, solution collection piping, surface water diversions, quantity development, technical 
specifications, and final design report preparation. 


• Design Engineer, Bechtel-Davy International, Chile. Design Engineer for Golder overseeing the 
engineering design of a staged evaporation pond for a copper tailing slurry pipeline for Bechtel-Davy 
International.  Responsibilities included coordinating efforts between the Denver and Santiago offices for 
the development of the foundation grading plan, slope stability analysis, quantity development, and 
design report preparation. 


• Project Manager, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado. 
Project Manager for Golder overseeing the engineering design of a 600,000 square foot gold valley heap 
leach pad expansion (Phase II Expansion) for the Cripple Creek & Victor Gold Mining Company.  
Responsibilities included development of field investigation program, laboratory testing program, 
foundation grading plan, stability analysis, surface water diversion, water balance, quantity development, 
issued for final design drawings, and final report preparation. 


• Project Manager, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado. 
Project Manager for Golder overseeing the quality assurance and document preparation for a 3.5 million 
square foot gold valley heap leach pad (Phase II) for the Cripple Creek & Victor Gold Mining Company.  
Responsibilities included management of CQA personnel, materials characterization, and development 
of certification documentation. 


• Chino Mines Company, New Mexico. Provided design support for Golder for the conceptual level 
design of a 146 million ton waste dump and 31 million ton copper heap leach pad.  Responsibilities 
included developing waste dump and heap leach pad layouts, conceptual drawings and report 
preparation. 


• Peñoles Joint Venture, Mexico. Provided design support for Golder for a 40 million tonne gold heap 
leach pad.  Responsibilities included developing heap leach pad layouts, stability analysis, design 
drawings, technical specifications, and report preparation. 


• Project Manager, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado. 
Project Manager for Golder overseeing the engineering design of a 3.5 million square foot gold valley 
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heap leach pad (Phase II) for the Cripple Creek & Victor Gold Mining Company.  Responsibilities 
included development of issued for construction drawings, materials characterization, technical 
specifications and final design report. 


• Resident Engineer, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado 
Resident Engineer for Golder responsible for overseeing quality assurance and document preparation for 
the Phase I Heap Leach Pad for the Cripple Creek & Victor Gold Mining Company.  Project involved 
construction of a 3.4 million square foot valley heap leach pad with in heap storage, synthetic and soil 
liners, underdrains, leak collection system and leak detection trenches. 


• MinCorp Ltd., Russia. Design Engineer for Golder for the geotechnical, civil and hydrological design 
of a gold heap leach pad.  Responsibilities included development of a laboratory testing program, 
foundation grading plan, stability analysis, design drawings, ore loading plan, and final report 
preparation. 


• KD Engineering, Venezuela. Provided engineering support for Golder for the design and construction 
of a 430,000 cubic meter gold tailings facility in Venezuela.  Responsibilities included developing and 
conducting a field investigation program, and the development of a laboratory testing program, staged 
tailings impoundment layout, slope stability analysis, design drawings, cost estimate and final report 
preparation. 


• LAC Bullfrog, Inc., Beatty, Nevada. Provided engineering support for Golder for the geotechnical and 
civil engineering design for an upstream tailings impoundment raise.  Responsibilities included the 
development of a field investigation program, tailings impoundment layouts, stability analysis, design 
drawings and final report preparation. 


• Magma Copper Company, Globe, Arizona. Provided engineering support for Golder for the 
geotechnical and civil engineering design for a water storage impoundment.  Responsibilities included 
field investigation program, impoundment layouts, stability analysis, design drawings and final report 
preparation. 


Key Experience:  Tailings and Heap Leach Pad Audit  
 
• Meadowbank, Canada.  Independent due diligence on the tailings and waste rock facility for a new 


gold operation.  


• El Chanate, Mexico. Independent due diligence on the heap leach and waste rock facility for a new gold 
operation.  


• Red Chris, Canada. Independent due diligence on the tailings and waste rock facility for a new copper 
operation.  


• San Jose, Argentina. Independent due diligence on the tailings facility for a new gold operation.  


• Carmack, Canada. Assisted NWT government permitting review on a heap leach pad and waste rock 
dump for new copper operation.  


• Minto, Canada. Assisted NWT government permitting review on an Ice Rich and Overburden waste 
dump for new copper - gold operation.  
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Profession Principal Engineer 


 
Education California State University, B.A. in Geology, 1971 


University of Idaho, M.S. in Geological Engineering, 1978 
 


Registrations/ 
Affiliations 


Professional Engineer, Nevada (Geological Engineering) 
Professional Engineer, Montana 
Professional Engineer, Idaho (Geological Engineering) 
Professional Engineer, Arizona (Geological Engineering) 
Professional Engineer, Washington (Mining) 


  


 
  


 
Expertise Dale has been practicing geological engineering for more than 30 years with special 


emphasis on the geotechnical, hydrogeologic, and engineering geologic aspects of 
mineral development. He also has extensive experience dealing with the 
environmental and regulatory issues surrounding mine permitting and operational 
compliance. Mr. Ortman's training includes degrees in both geology and geological 
engineering, which mesh very well with mining work from exploration through 
operations and on to reclamation and closure. He has worked primarily as an 
industry consultant; however, other positions include developing the Mine 
Engineering Department during the start-up of a major base metal operation and 
working for a state mining regulatory agency. In addition to his mining-related 
work, Mr. Ortman has designed liner facilities for several municipal landfills. 


 
Employment Record 
1998 to present Steffen Robertson and Kirsten (U.S.), Inc.  (d.b.a., SRK Consulting) 


Principal Engineer/Project Manager 
1997 to 1998 WESTEC, Inc, Reno, Nevada. 


Project Manager 
1987 to 1996 Maxim Technologies, Helena, Montana 


Senior Geological Engineer 
1987 Montana Department of State Lands, Hard Rock Bureau 


Engineer 
1985 to 1987 Morrison-Maierle, Inc., Helena, Montana 


Geotechnical/Geological Engineer 
1981 to 1985 Cyprus Thompson Creek Mine, Challis, Idaho 


Mine Engineer 
1977 to 1981 Golder Associates, Kirkland, Washington  


Senior Engineer 
1975 to 1977 College of Mines, University of Idaho  


Research Associate 
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Publications Ortman, D., J. Giraudo. 1999. “Willow Creek Dam Rehabilitation - A Pragmatic 
Approach to a 100+ Year Old Rural Dam,” Proceedings of the 1999 Annual 
Conference, Association of State Dam Safety Officials, October 10-13, St. 
Louis, Missouri. 


Bentel, D., D. Ortman, and J. Parshley. 1999. “Design and Operational Practice to 
Aid Closure of Mine Processing and Waste Disposal Facilities,” University 
of Nevada, Reno, Conference on Mine Closure. 


Ortman, D. 1994. “Proposing an Alternative Landfill Liner: A Successful Example,” 
Hydrogeology, Waste Disposal, Science and Politics - Proceedings of the 
30th Symposium on Engineering Geology and Geotechnical Engineering, 
March 23-25, Idaho State University, Pocatello, Idaho. 


Pearson, M., T. Grotbo, D. Ortman, E. Griffith. 1990. “Design and Operation of 
Land Application Discharge Systems for Mineral Processing Effluents,” 
Proceedings of the 1990 Billings Symposium on Rehabilitation of 
Drastically Disturbed Lands in the Western United States, March 25-30, 
Reclamation Research Unit, Montana State University, Bozeman, Montana.    


Grotbo, T., D. Ortman. 1988. “Land Application Discharge for Disposal of Treated 
Processing Effluent,” 1988 Intermountain Mining and Operators 
Symposium, November 3-4, Elko, Nevada. 


Ortman, D., T. Grotbo, and W. Bucher. 1988. “Net Precipitation and Heap Leach 
Design,” Proceedings of the 24th Symposium on Engineering Geology & 
Soils Engineering, pp 255-266, February 29 - March 2, Coeur d'Alene, 
Idaho, Washington State University, Pullman. 


Williams, R. E., D. Ortman, and D.L. Mabes. 1979. “Seepage Loss from a Tailings 
Dam: A Case Study,” Tailings Disposal Today, Proceedings of the Second 
International Tailings Symposium, Volume 2, pp 397-427, Miller Freeman 
Publications, San Francisco. 


Languages English 
 
Key Experience  
 
Key Experience: Mine Geotechnical Engineering And Hydrogeology 
  


• San Manuel Operation, BHP Copper Inc., San Manuel, Arizona:  Engineer-of-record for closure 
of the mine, plant, and tailings facilities, including closure design for 3,500 acres of tailings and 3-
year period of construction oversight. 


• Coeur Rochester, Coeur ‘dAlene, Lovelock, Nevada: Heap leach facility design and construction 
review. 


• Standard Mine, Apollo Gold, Imlay, Nevada:  Heap leach facility site characterization, design, 
permitting, and construction review. 


• Turquoise Ridge Mine, Placer Dome, Golconda, Nevada:  Ore stockpile pad and stormwater 
control design and permitting, including construction review. 


• Robinson Project, BHP-Billiton, Ely, Nevada:  Mine closure site characterization, planning, 
design, plans and specifications, and construction review. 


• Columbus S.M., Columbus Salt Marsh LLC, Nevada:  General site characterization, project 
design and permitting oversight for a high-purity precipitated calcium carbonate project. 


• Cortez Pipeline Project, Placer Dome, Beowawe, Nevada: Infiltration system review and redesign 
for disposal of mine dewatering water. 
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• Erdmin Joint Venture, Erdenet, Mongolia: Resident engineer for remedial design and 
construction at a copper leach facility. 


• Norris Gold Project, Norris, Montana: Pit slope stability. 
• Golden Sunlight Mine, Placer Dome, Whitehall, Montana: Tailings dam stability review. 
• Diamond Hill Project, Pegasus Gold Corporation, Townsend, Montana: Combined waste rock 


& filter-cake tailings facility design. 
• Annie Creek Mine, Wharf Resources, Lead, South Dakota: Waste dump stability assessment at a 


Superfund Site. 
• Yellowstone Mine, Cyprus, Cameron, Montana: Tailings pond design 
• Hog Heaven Project, Coca Mines, Polson, Montana: Filter-cake tailings facility design. 
• Montanore Project, Noranda, Libby, Montana: Underground inflow evaluation and project water 


balance. 
• Sheep Creek Project, Cominco American, White Sulphur Springs, Montana: Hydrogeologic 


screening study. 
• Annie Creek Mine, Lead, South Dakota: Stability investigation for placing a waste dump on an 


existing tailings facility. 
• Diamond Hill Project, Pegasus Gold Corporation, Townsend, Montana: 40–acre-foot storm 


water retention dam design. 
• Basin Creek Mine, Pegasus Gold Corporation, Basin, Montana: Waste dump stability 


monitoring and remedial evaluation. 
• Golden Sunlight Mine, Placer Dome, Whitehall, Montana: Storm water diversion design. 
• Big Blackfoot Project, Sunshine Mining, Lincoln, Montana: Leach pad design. 
• Yellowstone Mine, Cyprus, Cameron, Montana: Hydrogeologic evaluation of basin. 
• Pauper's Dream Mine (now Basin Creek Mine), Basin, Montana: Leach pad foundation 


hydrogeologic assessment. 
• Belmont Mine, Gulf Titanium, Marysville, Montana: Tailings facility siting and design. 
• Houston Oil & Minerals, Virginia City, Nevada: Pit slope failure evaluation. 
• Golden Sunlight Mine, Placer Dome, Whitehall, Montana: Engineering geology oversight for 


waste dump stability reevaluation. 
• Beaverhead Mine, Dillon, Montana: Review waste dump stability and reclamation. 
• Big Blackfoot Project, Inland Gold & Silver, Lincoln, Montana: Pit slope stability investigation. 
• Pauper’s Dream Mine, Pangea Mining, Helena, Montana: Leach pad stability evaluation. 
• Pfizer, Dillon, Montana: Tailings pond evaluation. 
• Mineral Hill Mine, INCO/Homestake JV, Gardiner, Montana: Tailings stability assessment and 


remedial seismic design. 
• Open Pit Oil Mine, Getty Oil, McKittrick, California: Geotechnical evaluation of a proposed 


open pit oil mine. 
• Bunker Hill Mine, United States Bureau of Mines (USBM), Kellogg, Idaho: Project manager for 


funded study of the tailings pond seepage. 
• USBM Spokane Mining Research Center, Spokane, Washington: Evaluation of new uses for 


retaining structures in mining. 
• American Fuels, Helper, Utah: Engineering geologic evaluation for deep ventilation shafts in gassy 


ground. 
• B. C. Hydro, British Columbia: Engineering geologic evaluation for proposed open pit coal mine 


and power plant complex. 
• Shell Mining, Gillette, Wyoming: Desulphurization waste disposal facility design. 
• Montana State Abandoned Mine Reclamation Program: Geotechnical design. 
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• Mineral Hill Mine, TVX, Jardine, Montana: Underground mine inflow evaluation and 
remediation investigation. 


• Texas-Gulf, Rock Springs, Wyoming: Tailings dam seepage interception assessment. 
 
Key Experience: Heap Leach Closure Engineering 
 


• Aurora Mine, Toiyabe National Forest, USFS, Nevada:  Site characterization and heap leach 
closure plans and specifications, including design of evapotranspiration basins. 


• Olinghouse Mine, Frontier Insurance Company & BLM, Nevada: Heap leach closure plans and 
specifications including design of evapotranspiration basins and construction review. 


• Toiyabe Mine, Placer Dome, Crescent Valley, Nevada: Heap leach closure plans and 
specifications including design of evapotranspiration basins and construction review. 


• Yankee Mine, Placer Dome, Nevada: Heap leach closure plans and specifications including design 
of evapotranspiration basins and construction review. 


• Griffin Mine, Toiyabe National Forest, USFS, Nevada: Site characterization and heap leach 
closure plans and specifications, including design of evapotranspiration basins. 


• Getchell Mine, Placer Dome, Golconda, Nevada: Heap leach closure regrading/drainage design 
and construction review. 


• Robinson Project, BHP-Billiton, Ely, Nevada:  Heap leach characterization for closure including 
test rinsing. 


 
Key Experience: Mining, Mine Permitting, And Regulatory Affairs 
 


• Thompson Creek Mine, Cyprus Minerals, Challis, Idaho: Geotechnical engineering during the 3-
year startup phase, including design and performance review of cut slopes to 2,000 feet; design and 
permitting of waste dumps to 1,000 feet; tailings impoundment performance review; road 
stabilization; drainage and flood control; and geologic hazard recognition and control. 


• Noranda Minerals, Gold Fields, Coca Mines, Cominco American, Cyprus Industrial Minerals, 
Luzanac America, Pfizer, Gulf Titanium, Sunshine Mining, Inland Gold & Silver, Pegasus 
Gold, Shell Mining, INCO/Homestake JV, Placer Dome, Wharf Resources, Newmont, TVX 
Gold, Columbus S.M.: Operational permitting assistance. 


• South Operations Area (Gold Quarry Mine) EIS, Newmont Gold; Golden Sunlight Mine EIS, 
Placer Dome; Section 36 EA, Newmont Gold; Lonetree Mine EIS, Sante Fe Gold; Bootstrap 
Project, Newmont Gold: Environmental Impact Statement and Environmental Assessment 
assistance. 


• Rock Creek Project, ASARCO, Noxon, Montana:  Geotechnical reviewer under contract to the 
Montana Department of State Lands and the Kootenai National Forest for a 100-million-ton tailings 
impoundment. 


• Montana Department of State Lands: Staff engineer responsible for all engineering, operational, 
and geotechnical review for hard rock mining in Montana including conceptual plans; operating 
permit applications and amendments; permit compliance inspection; and reclamation bond 
determination.  
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Key Experience: Liner Engineering 
 


• Lake County Landfill, Montana: Seismic review and redesign of the liner system for proposed 
landfill expansion. 


• Lewis & Clark County Landfill, City of Helena and Lewis & Clark County, Montana: 
Designed liner and leachate collection systems and propose an alternative Subtitle D liner. Seismic 
stability assessment for liner system. Prepared quality assurance/quality control programs for liner 
and leachate collection system construction. Seismic stability evaluation for landfill cap. 


• Browning-Ferris Industries, Missoula, Montana: Reviewed liner options for proposed landfill 
development. 


• ENCOAL Project, Shell Mining Company, Gillette, Wyoming: Designed and specified double 
liner system with leak detection/recovery capacity and sludge dewatering for a desulphurization 
sludge disposal facility. 


• Big Blackfoot Project, Sunshine Mining Company, Lincoln, Montana: Designed double liner 
system with leak detection/recovery capacity, groundwater uplift control, and post-detoxification 
reclamation drainage. 


• Bozeman Landfill, City of Bozeman, Montana: Designed liner and leachate collection systems 
and proposed an alternative Subtitle D liner. Prepared quality assurance/quality control (QA/QC) 
programs for liner and leachate collection system construction. 


• Golden Sunlight Mine, Whitehall, Montana: Reviewed static and seismic stability and hydrologic 
monitoring for a double liner system proposed beneath a 30 million ton cyanide tailings 
impoundment. 


• Diamond Hill Project, Pegasus Gold Corporation, Townsend, Montana: Designed synthetic liner 
system for a 40–acre-foot reservoir. Designed synthetic membrane cap to mitigate long-term acid 
rock drainage potential from a tailings facility. 


• Mineral Hill Mine, Gardiner, Montana: Static and seismic stability evaluation and conceptual 
redesign of the double liner system for a 3-million-ton cyanide tailings impoundment. 


• National Institutes of Health, Victor, Montana: Designed temporary liner for treatment of 
chloroform-contaminated soil. 


 
Key Experience: Landfill Experience 
 


• Lake County Landfill, Montana: Seismic stability evaluation, including liquefaction and liner 
interface shear, for a proposed expansion cell. 


• Austin Landfill, Lander County, Nevada: HELP modeling to justify omitting a liner. 
• Lewis & Clark County Landfill, Helena and Lewis & Clark County, Montana: Designed and 


permitted the alternative liner system for the new landfill. 
• Sioux Falls Landfill, Sioux Falls, South Dakota: Designed and permitted a 160-acre, Subtitle D 


liner/LCS system based on site-specific geohydrologic conditions omitting both membrane and clay 
components. 


• Bozeman Sanitary Landfill, Bozeman, Montana: Designed and permitted an 8-acre expansion cell 
in an area with shallow groundwater in a gravel aquifer.  


• Valley County Landfill, Glasgow, Montana: Designed and permitted a Subtitle D landfill using 
only refuse placed on natural subgrade as the alternative liner and LCS system. 


• Bonnieville Landfill, Bonnieville County, Idaho: Observed and interpreted results of a soil 
amendment field test conducted in an attempt to justify replacement of a clay liner component during 
construction of a large cell. 
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• Bonnieville Landfill, Bonnieville County, Idaho: Developed HELP model to assist in justification 
of a No Migration Variance. 


 
 
Miscellaneous Experience 
 


• Plum Creek Timber Company, Columbia Falls, Montana: Wastewater management 
environmental audits for manufacturing facilities. 


• Pegasus Gold Corporation's Montana Tunnels Project, Wright Engineers Ltd., Vancouver 
B.C.: Project manager for subcontract design for roads, foundations, surveying, and sewage disposal. 


• Yellow Water Dam, Montana: Geotechnical specialist for fast-track replacement of the outlet 
works. 


• East Junior High, Butte, Montana: Project manager for the forensic evaluation and mitigation of 
problems with a synthetic running track. 


• Miner Flat Dam Project, Arizona: Geological engineering specialist. 
• Montana and California: Site evaluation and foundation design for microwave towers.  
• U.S. Nuclear Regulatory Commission: Engineering geologic review of generic environments for 


nuclear waste disposal. 
• Willow Creek Dam, Nevada: Project Manager for upgrading this 100-year-old, 60-foot-high dam. 
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Profession Geotechnical Engineer 
 


Education B.Eng. (Civil), Rand Afrikaans University, South Africa, 1991. 
M.Eng. (Civil), Rand Afrikaans University, South Africa, 1993. 
Ph.D. Geotechnical Engineering, University of Saskatchewan, 
Canada, 2001. 
 


 
Registrations/ 
Affiliations 


P.Eng., (British Columbia & Saskatchewan), Canada 
Pr. Eng., ECSA, South Africa 


 


Specialisation 
Unsaturated soil hydrology; cover design for mine waste facilities; mine water 
pollution control systems and structures; surface flux boundary numerical modeling. 
 


Expertise 


• Unsaturated flow hydrology 
• Waste rock, heap leach and tailings impoundment cover design, performance 


monitoring and surface flux boundary modeling, including senior review of 
designs 


• Design and implement geotechnical investigation programs to locate and test 
soils and mine waste for cover suitability 


• Design and installation of cover performance monitoring equipment for mine 
waste facilities 


• Develop closure plans for mine waste facilities 
• Feasibility studies, conceptual and detailed designs of new mine waste facilities 
• Design of surface mine infrastructure components for new mines 
• Design of polluted mine water management systems, including surface water 


diversion structures, earth embankment dams, spillways, storm water channels 
etc. 


• Teaching short courses on cover design and surface flux boundary modeling 
 
Employment Record 
2001 – Present SRK Consulting (Canada) Inc.  


Senior Geotechnical Engineer, Vancouver, Canada.  
1998 – 2001 University of Saskatchewan 


Ph.D. Candidate & Research Assistant, Saskatoon, Canada. 
1996 – 1998 Wates, Meiring & Barnard (Pty) Ltd.  


Geotechnical/Civil Engineer, Midrand, South Africa. 
1996  Thuthuka Project Managers (Pty) Ltd.  


Site Engineer and Project Manager, Springs, South Africa.  
1993 – 1995 Wates, Meiring & Barnard (Pty) Ltd.  


Geotechnical/Civil Engineer, Midrand, South Africa. 
1992 – 1993 Rand Afrikaans University 


M.Eng. Candidate & Research Assistant, South Africa. 
 


Publications  Numerous publications listed on the following pages 
 
Languages  English, Afrikaans 
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Publications 
 
1. Rykaart, M., Hockley, D., Noel, M., Paul, M., Jahn, S. (2004). International Review of Soil Cover 


Design and Construction Practices. Paper presented at the 11th Annual British Columbia ML/ARD 
Workshop, Vancouver, British Columbia, Canada. December 1-2, 2004 (presentation only). 


 
2. Hockley, D., Rykaart, M., Noel, M. (2004). Soil Covers in the Canadian North. Paper presented at the 


11th Annual British Columbia ML/ARD Workshop, Vancouver, British Columbia, Canada. December 1-
2, 2004 (presentation only). 


 
3. Rykaart, M., Noël, M. (2004). Comparative Surface Flux Boundary Modeling as Applied to the Design 


of Soil Covers. Paper presented at the 2004 SME Annual Meeting & Exhibit, Denver, Colorado, USA, 
February 23-25 (presentation only). 


 
4. Wilson, G.W., Williams, D.J., Rykaart, E.M. (2003).  The Integrity of Cover Systems – An Update. The 


AusIMM Bulletin. Journal of the Australian Institute of Mining and Metallurgy. Pages 63-69, 
November/December 2003. 


 
5. Rykaart, E.M., M. Noël (2003).  “Comparative Study of Surface Flux Boundary Models to Design Soil 


Covers for Mine Waste Facilities”.  Proceedings of the 6th International Conference on Acid Rock 
Drainage (ICARD), Cairns, Australia, 12-18 July, 2003. 


 
6. Rykaart, E.M., G.W. Wilson (2003). Methodology for Calculating the Closure water Balance for an Acid 


Generating Tailings Dam. Proceedings of the 6th International Conference on Acid Rock Drainage 
(ICARD), Cairns, Australia, 12-18 July, 2003. 


 
7. Rykaart, E.M., G.W. Wilson, N. Currey, P. Ritchie, (2003). Case Study: Final Closure of a Tailings Dam 


Using Direct Vegetation. Proceedings of the 6th International Conference on Acid Rock Drainage 
(ICARD), Cairns, Australia, 12-18 July, 2003. 


 
8. Hockley, D.E., M. Noel, E.M. Rykaart, S. Jahn, M. Paul (2003). Testing of Soil Covers for Waste Rock 


in the Ronneburg WISMUT Mine Closure. Proceedings of the 6th International Conference on Acid 
Rock Drainage (ICARD), Cairns, Australia, 12-18 July, 2003. 


 
9. Wilson, G.W., D. Williams, M. Rykaart (2003). The Integrity of Cover Systems. Proceedings of the 6th 


International Conference on Acid Rock Drainage (ICARD), Cairns, Australia, 12-18 July, 2003. 
 
10. Parshley, J., Buffington. R., Rykaart, M. (2003). Lessons Learned from the Closure of the Yankee Heap 


Leach Pad, Bald Mountain Mine, Nevada. Paper Presented at the Heap Leach Closure Workshop, Elko, 
Nevada, USA, March 25-26. (presentation only). 


 
11. Rykaart, E.M., G.W Wilson, D.G.  Fredlund (2002). Spatial Surface Flux Boundary Model for Tailings 


Impoundments. Proceedings of the Tailings and Mine Waste Conference 2002, Fort Collins, Colorado, 
USA, January 28-29, pp. 283-291. 


 
12. Rykaart, E.M. (2002). A Methodology to Describe Spatial Surface Flux Boundary Conditions for 


Solving Tailings Impoundment Water Problems. Ph.D. Thesis, Department of Civil Engineering, 
University of Saskatchewan, Saskatoon, Saskatchewan, Canada. 
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13. Fredlund, M., J. Stianson, M. Rykaart (2002). Applications of Automatic Mesh Refinement in the 
SVFlux and ChemFlux Software Packages. Proceedings of the 55th Canadian Geotechnical Conference. 
Calgary, Niagara, Ontario, Canada. October 20-23. 


 
14. Rykaart, M., M. Fredlund, J. Stianson (2002). Modeling tailings dam flux boundary conditions with 3-D 


seepage software. Ground Engineering, Vol. 35, No. 7, July, pp. 28-30. 
 
15. Rykaart, M., M. Fredlund, J. Stianson (2001). Solving tailings impoundment water balance problems 


with 3-D seepage software. Geotechnical News, Vol. 19, No. 4, December, pp. 50-54. 
 
16. Rykaart, E.M., G.W. Wilson, D. Fredlund, N.A. Currey (2001). A Spatial Flux Boundary Model for 


Tailings Dams. Proceedings of the 54th Canadian Geotechnical Conference. Calgary, Alberta, Canada. 
16-19 September. Volume 2, pp. 1102-1109. 


 
17. Wates, J.A., E.M. Rykaart (1999). The performance of natural soil covers in rehabilitating opencast 


mines and waste dumps in South Africa. Water Research Commission Report No. 575/1/99. 
 
18. Rykaart, E.M. (1997). Modeling the Performance of Soil Covers. Pre-Conference Workshop: 


Groundwater Impact Assessment and Management. Sandton, South Africa. 24 June, 1997. 
 
19. Rykaart, E.M. (1996). Experiments on Recharge through Soil Covers to Coal Spoils. Proceedings of 


One-Day Course on Hydrology of Made Ground. Fourways, South Africa. 9 October 1996. 
 
20. Rykaart, E.M., J.A. Wates (1996). Prioritizing Impact Mitigation Measures at Collieries: Case Study. 


Proceedings of Second National Conference on Environmental Management Technology and 
Development. Fourways, South Africa. 7-8 October. 


 
21. Wates, J.A., E.M. Rykaart (1996). Development of a Groundwater Quality Management Plan for the 


Middle Steelpoort. Proceedings of Second National Conference on Environmental Management 
Technology and Development. Fourways, South Africa. 7-8 October 1996. 


 
22. Rykaart, E.M. (1996). Using Soil Covers as a Barrier Against AMD: A Review. Proceedings of the 


Young Water, Environmental and Geotechnical Engineers Festival. Botha’s Hill, Kwa-Zulu Natal, South 
Africa. 17-19 July. 


 
23. Rykaart, E.M., J. Haarhoff (1995). Die Verfyning van Inspuitnossels vir Opgeloste-Lug Flottasie (The 


Refining of Air-Injection Nozzles in Dissolved Air Flotation). Water Research Commission Report No. 
448/1/95, ISBN 1868451682. 


 
24. Rykaart, E.M., J. Haarhoff (1995). Behaviour of Air Injection Nozzles in Dissolved Air Flotation. Water 


Science and Technology. 31(3-4), pp. 25-35. 
 
25. Haarhoff, J., E.M. Rykaart (1995). Rational Design of Packed Saturators. Water Science and 


Technology. 31(3-4), pp. 179-190. 
 
26. Rykaart, E.M., J. Haarhoff (1995). Behaviour of Air Injection Nozzles in Dissolved Air Flotation. 


Proceedings of Specialist Conference on Flotation Processes in Water and Sludge Treatment. Orlando, 
Florida, U.S.A. 26-28 April. 
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27. Haarhoff, J., E.M. Rykaart (1995). Rational Design of Packed Saturators. Proceedings of Specialist 
Conference on Flotation Processes in Water and Sludge Treatment. Orlando, Florida, U.S.A. 26-28 
April. 


 
28. Wates, J.A., E.M. Rykaart (1994). Design of Soil Covers for Control of Infiltration. Proceedings of First 


National Conference on Environmental Management Technology and Development. Fourways, South 
Africa. 7-8 March. 


 
29. Rykaart, E.M. (1993). Die Verfyning van Inspuitnossels vir Opgeloste-Lug Flottasie (The Refining of 


Air-Injection Nozzles in Dissolved Air Flotation). Thesis for fulfillment of Masters Degree Program in 
Civil Engineering, Rand Afrikaans University, Johannesburg, South Africa. 
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Key Experience:  Mine Closure Projects, including Cover Design 
 
CANADA 
 
Deloro Mine, Ontario Ministry of Environment (CH2MHill), Ontario 


• Red Mud tailings dam geotechnical investigation and stability assessment 
• Recommendations with respect to final Red Mud tailings impoundment cover designs to ensure dam 


stability 
 
Beaverlodge Mine, Cameco, Saskatchewan 
• Review of annual piezometer data to evaluate integrity of tailings impoundment soil cover 
 
Key Lake, Cameco, Saskatchewan 
• Final closure design for Gaertner waste rock pile, including landscaping design, re-vegetation plan, 


infiltration modelling and stability assessment. Work includes earthworks quantities estimation for use in 
tender documents 


 
Syncrude Oil Sands Mine, Syncrude, Fort McMurray, Alberta 
• Design, programming and installation of waste rock dump cover performance instrumentation 


(thermistor strings, thermal conductivity matric suction sensors, TDR volumetric moisture content 
probes and automated weather and Bowen ratio stations) 


 
Equity Silver, Placer Dome, British Columbia 
• Tailings impoundment soil cover performance numerical modelling 
• Mine closure feasibility study 
 
Union Bay, Seacor, Vancouver Island, British Columbia 
• Scoping level cover assessment for coal waste processing dump 
• Reconnaissance level borrow source investigation for cover soils 
 
Faro Mine, Deloitte & Touché, Yukon 
• Design and evaluation of conceptual cover alternatives for waste rock piles and tailings impoundments, 


including numerical modeling 
• Design, construction and monitoring of two large scale tailings cover test pads 
• Design, construction and monitoring of six large scale waste rock cover trials. This includes the 


installation of detailed monitoring instrumentation 
• Desk study investigation into relocation of tailings 
 
Giant Mine, INAC, Northwest Territories 
• Design and evaluation of cover options for four tailings impoundments and two sludge ponds 
 
Colomac Mine, DIAND, Northwest Territories 
• Assessment of tailings rehabilitation options, including design of soil covers 


 
Doris North Mine, Miramar, Nunavut 
• Conceptual cover designs for tailings impoundment 
 
Nanasivik Mine, DIAND, Nunavut 
• Final closure cost estimate in RECLAIM format 
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UNITED STATES OF AMERICA 
 
Golden Sunlight Mine, Placer Dome, Montana 
• Installation of thermal conductivity matric suction sensors and continuous data logging equipment into 


waste rock dump and tailings covers dams 
 
San Manual Mine, BHP Billiton, Arizona 
• Numerical modelling to design closure soil cover for heap leach pad and waste rock piles 
• Design of field and laboratory testing program to obtain numerical modelling inputs 
 
Coral Gold Mine, Nevada 
• Site investigation and numerical modelling of final cover for heap leach pad 


 
Elder Creek Mine, Nevada 
• Heap leach pad cover design for final closure, including numerical modeling 
 
Florida Canyon Mine, Nevada 
• Review of closure cover design and numerical modelling report 
 
Glamis Marigold Mine, Nevada 
• Review of closure cover design and numerical modelling report 
• Comparative numerical modelling, comparing results of different surface flux boundary models 
• Inputs into EIS with respect to cover designs 
 
Bald Mountain Mine, Placer Dome, Nevada 
• Review of infiltration modelling for final cover design closure plan for the Yankee heap leach pad 
• Review of draindown modelling, and development of new draindown model for Yankee heap leach pad 


cover 
• Development of a site investigation plan to characterize the Mooney heap leach pad 
• Review of the Casino/Winrock heap leach pad final closure water balance 
 
Cortez Gold Mine, Crescent Valley, Nevada  
• Review of final heap leach pad closure water balance, including heap draindown and cover assessment 
 
Newmont Mining Company, Nevada 
• Closure plan for tailings dam 
 
Norse Windfall Mine, BLM, Nevada 
• Development of material testing program for gathering of data for use in numerical modeling of heap 


leach pad and waste rock cover design 
 
Atlanta Gold Mine, Idaho 
• Development of material testing characterization program for heap leach pad and waste rock cover 


materials 
• Heap leach pad and waste rock dump cover design and numerical modeling 
• Feasibility study for land application disposal system (LAD) 
• Modeling of draindown for a 310 ft high agglomerated heap leach pad 
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Ridgeway Gold Mine, Kennecott Minerals, South Carolina 
• Design of waste rock dump sampling protocol, sampling and in-situ physical testing of waste rock 
 
Holden Mine, Washington 
• Geotechnical testing of tailings and potential cover soils with a view to designing a soil cover for closure 
 
 
AUSTRALASIA 
 
Kidston Gold Mine, Placer Dome, Queensland, Australia 
• Design and installation of cover performance monitoring equipment (thermal conductivity matric suction 


sensors, in-situ physical and hydraulic testing, surface water flow measurement, automated weather and 
Bowen ratio stations) 


• Development of a closure water balance for tailings impoundment to illustrate feasibility of using direct 
vegetation as a final closure alternative 


 
INCO Goro, New Caledonia 
• Lysimeter design for tailings dam cover performance monitoring 
 
 
EUROPE 
 
WISMUT, Lichtenberg Pit, Ronneburg, Germany 
• Review of annual monitoring data for four test covers on a waste rock dump, including predictive 


numerical modeling and recommendations as to further testing requirements to accurately evaluate the 
cover performance 


 
WISMUT, Chemnitz, Germany 
• International review of waste rock pile cover design practices, involving 177 sites in 26 countries 
 
 
SOUTH AMERICA 
 
Quiruvilca, Pan American Silver, Chile 
• Scoping level cover assessment for tailings impoundments 
 
Rio Paracatu, Rio Tinto, Brazil 
• Scoping level cover assessment for mine area, tailings impoundment and high sulphide cells 
• Design, installation and monitoring of cover trials 
 
Minas da Fortaleza, Rio Tinto, Brazil 
• Scoping level cover assessment for waste rock dumps and tailings impoundment 
 
Mauro Tunnel, Chile 
• Scoping level cover assessment for acid generating waste rock from the tunnel construction 
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Tatasi Mine, Bolivia 
• Evaluate soil cover alternatives for final closure of tailings dam 
• Develop current and closure water balance for mine site with emphasis on impacts of reduction of the 


waste load from the site 
 
Pascua Lama Mine 
• Review on proposed tailings dam soil cover for closure purposes 
 
 
SOUTH AFRICA 
 
Water Research Commission, Pretoria, South Africa 
• Calibration of numerical models for the design of soil covers for opencast mine and waste dumps in 


South Africa 
 
Department of Water Affairs & Forestry, Pretoria, South Africa 
• Waste Dump rehabilitation experiment (5 years), leading to development of a design guideline for 


natural soil covers for rehabilitating coal waste dumps 
 
West Driefontein Mine, Carltonville, South Africa 
• Tailings dam closure and rehabilitation design 
 
RMP Properties, Johannesburg, South Africa 
• Feasibility study and concept design for rehabilitation of gold mining sand dump at Fennel Road 
 
Tweefontein Colliery, Witbank, South Africa 
• Waste dump rehabilitation feasibility study 
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Key Experience: Geotechnical Investigations & Hydraulic Structures 
 
Miramar Hope Bay Limited, Nunavut, Canada 
• Design of four field drilling and soil characterization programs to investigate permafrost conditions 
• Conceptual tailings dam design 
• Preliminary design of mine surface infrastructure including roads, explosives magazine, mill pads, 


causeway and airstrip 
• Pre-feasibility Study 
• Bankable feasibility Study 
 
De Beers (Canada), Victor Kimberlite Project, Ontario, Canada 
• Geotechnical soil characterization for deep (200 m) overburden drilling 
 
Colomac Mine, Northwest Territories, Canada 
• Geotechnical investigations to assess seepage problems in a tailings dam 
• Borrow source investigation 
• Design of seepage remediation measures for tailings dam 
• Detailed design of 8 km diversion ditches around tailings lake perimeter 
 
Britannia Mine, British Columbia, Canada 
• Preliminary design of surface water diversion structures to limit surface water inflow into collapsed mine 


adits and glory holes 
 
Giant Mine, Northwest Territories, Canada 
• Site investigation into the integrity of existing stream diversion 
• Conceptual design of Secure Landfills 
• Costing and conceptual designs for preserving permafrost over frozen arsenic chambers areas 
 
Red Mountain Mine, British Columbia 
• Review of tailings dam design and feasibility study of new tailings dam locations 
 
Goedgevonden Colliery, Witbank, South Africa 
• River diversion: Feasibility study, concept design, contract documentation and permit application 
 
Vlaklaagte Colliery, Witbank, South Africa 
• River diversion: Feasibility study, concept design and permit application 
 
Greenside Colliery, Witbank, South Africa 
• River diversion and stormwater control channel: Detailed design, contract documentation and permit 


application 
• Pollution control dams: Detailed design and contract documentation 
• Stormwater return dam: Detailed design and contract documentation 
 
Heidelberg Colliery, Hayford Colliery, Witbank, South Africa 
• Stream diversion design and Section 20 Permit application 
 
Water Research Commission, Pretoria, South Africa 
• Potable water treatment 
• Design and testing of injection nozzles for dissolved air flotation 
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H2O Groundwater Systems, California, USA 
• Developed mathematical model for an air stripper used for groundwater contamination cleanup 
 
Kriel Colliery, South Africa 
• Feasibility study into flooding the underground workings with excess polluted water 
 
Krugersdorp Municipality, South Africa 
• Feasibility study into new municipal waste site 
 
Alpha Colliery, Natal, South Africa 
• Geohydrological assessment for surface water aspects 
 
Sappi Ngodwana, Nelspruit, South Africa 
• Dewatering of river front: Feasibility study and concept design 
• Dewatering of river front: Detailed design, contract documentation and site supervision 
 
Tweefontein Colliery, Witbank, South Africa 
• Environmental management program report 
 
Hayford Colliery, Witbank, South Africa 
• Environmental audit. AECI 
 
Department of Water Affairs & Forestry, Pretoria, South Africa 
• Middle Steelpoort Groundwater Management Plan 
• Wapadskloof Vanadium toxicity investigation 
 
West Driefontein Mine, Carltonville, South Africa 
• Rehabilitation of breach on slimes dam: Design and site supervision 
• Modeling maximum rate of rise for gold tailings dam using SIGMA/W software 
 
Sappi Enstra, Springs, South Africa 
• Construction supervision and management of a turnkey project for an upgrade to a pulp and paper mill 


water treatment plant 
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Profession Geotechnical Engineer 


 
Education B.App.Sc. Geological Engineering 


University of British Columbia, 1974 
M.Eng. Geotechnical Engineering 
University of Alberta, 1984 
 


 
Registrations/ 
Affiliations 


Professional Registration in British Columbia and the 
Northwest Territories, Canada 


 
 
 
Specialisation Geotechnical engineering and hydrogeology related to the investigation, design, 


operation and closure of tailings and mine waste disposal systems 
 
Expertise Engineering experience over the past 25 years has focused primarily on the 


geotechnical aspects of mining, including the site selection, design, permitting, and 
the operation and closure of mine waste facilities. International experience includes 
projects situated in the United States, Central and South America, various countries 
from within the former Soviet Union and Europe. Recently involved with the 
detailed design of the Pascua Lama tailings dam in Argentina and closure planning 
for the Faro Mine in the Yukon Territory, Canada. 


 
Employment Record 
1998 – Present SRK Consulting (Canada) Inc, Vancouver, Canada 


Principal Engineer and Director 
1996 – 1998 Steffen Robertson and Kirsten (SudAmérica) S.A., Santiago, Chile 


Principal Engineer 
1986 – 1996 Steffen Robertson and Kirsten, Vancouver, Canada 


Senior Geotechnical Engineer and Manager 
1980 – 1985 Thurber Consultants Ltd., Vancouver, Canada, Geotechnical Engineer 
1978 – 1979 B.C. Ministry of Highways, Burnaby, Canada, Assistant Rockwork Engineer 
1974 – 1978 R.M. Hardy & Assoc., Edmonton, Canada, Geotechnical Engineer 
 
Publications  Several papers related to mine waste management and closure of mine waste facilities. 
 
Languages  English; Elementary Spanish 
 







SRK Consulting  Resume 
 


Cameron C. Scott 
Principal Geotechnical Engineer 


 


 CScott_July 2004.doc July 2004 


Key Experience: Tailings Management 
 
Pascua Lama Project, Argentina, Barrick Gold Corporation  
• Key member of the team responsible for the detailed design of tailings facilities at the Rio Turbio site in 


Argentina, i.e. design, technical specifications, operation, closure and related costs 
• Design was based on the use of thickened tailings stored behind a compacted till embankment with an 


HDPE geomembrane over approximately 30% of the impoundment area 
 
Goro Nickel Project, New Caledonia, Inco Limited 
• As part of a feasibility study for a nickel project in lateritic soils, provided specialist input to the 


investigation and design of a water dam, tailings facility and overburden disposal facilities 
 
NorthMet Project, Minnesota, PolyMet Mining Corporation & Independent Mining Consultants, Inc. 
• Site selection and conceptual design, operation and closure of a tailings facility to store approximately  


20 million tons of flotation tailings and hydrometallurgical tailings 
 
Jericho Project, Northwest Territories, Tahera Corporation. 
• Development of infrastructure layouts and preliminary engineering of the water management and tailings 


disposal facilities for the stand-alone option 
• Preliminary engineering studies related to the water balance, tailings disposal and closure of the Jericho 


Project for both the stand-alone option and the Lupin/Jericho combined option 
 
Kazgold Project, Kazakhstan, Goldbelt Resources 
• Preliminary and detailed investigations related to the "mining" of lead/zinc tailings from an existing 


tailings impoundment, to extract the residual gold 
 
Escondida Copper Mine, Chile, Minera Escondida Limitada 
• Site selection, investigation and design of a lined impoundment to store pyrite tailings 
 
A.J. Mine, Alaska, Echo Bay Mines 
• Detailed investigation of the tailings impoundment, including the foundation of a large, roller compacted 


concrete dam to store tailings 
 
Sä Dena Hes (Mount Hundere) Project, Yukon Territory, Curragh Resources 
• Site selection, investigation, design and construction supervision of a tailings impoundment 
 
Greens Creek Project, Alaska, Kennecott Greens Creek Mining Company 
• Site selection, investigation, design and construction supervision of dewatered tailings disposal facilities 
 
Eskay Creek, British Columbia, Prime Resources 
• Site selection and preliminary design of a tailings impoundment, for a feasibility study 
 
Barton Mines, New York, Barton Mines Corporation 
• Site selection, investigation, design and construction supervision of a new "wet" tailings impoundment to 


replace the existing dewatered tailings system 
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Key Experience:  Waste Rock Disposal 
 
Goro Nickel Project, New Caledonia, Inco Limited 
• As part of a feasibility study for a nickel project in lateritic soils, provided specialist input to the 


investigation and design of a water dam, tailings facility and overburden disposal facilities 
 
Los Pelambres Mine, Chile, Minera Los Pelambres 
• Project manager for a comprehensive study that evaluated the hydrological and geohydrological design 


aspects of a deep open pit and two large acid generating waste dumps at a proposed copper mine in the 
Andes 


 
Greens Creek Project, Alaska, Kennecott Greens Creek Mining Company 
• Extensive involvement for over 15 years, including site selection, investigation, design and construction 


supervision of dewatered tailings and waste rock disposal facilities; investigation and design of foundations 
for mill facilities; and specialist input into miscellaneous geotechnical problems 


 
Skouries Project, Greece, TVX Hellas 
• Conceptual design of tailings impoundment and waste rock dumps, completed as part of a pre-feasibility 


study for the development of a copper/gold mine in a seismically active area of northeastern Greece 
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Key Experience:  Environmental Remediation and Mine Closure  
 
Brewery Creek Mines, Yukon Territory, Viceroy Minerals Corporation/Access Mining Consultants Ltd. 
• Development of cover design options and related costs for the closure of the heap leach facility 
 
Discovery Mine, Northwest Territories, Public Works and Government Services Canada 
• Provision of periodic technical support in relation to the field implementation and construction of a cap 


over tailings 
• Third party review of the execution of the environmental monitoring program linked to the closure 


activities 
 
Escondida Copper Mine, Chile, Minera Escondida Limitada 
• Responsible for the direction of a preliminary but comprehensive decommissioning plan, including the 


development of closure actions and a corresponding estimate of costs 
 
Porco Mine, Bolivia, Compañía Minera del Sur S.A. 
• Evaluation of the potential impacts and appropriate remediation related to tailings which spilled into an 


adjacent river following the partial failure of a tailings dam in south central Bolivia 
 
Erdenet Mine, Mongolia, World Bank 
• Environmental audit of an existing open pit copper mine, including the identification of 


geotechnical/environmental concerns and remediation alternatives for the tailings impoundment 
• The key issue was the impact of hydrogeology and seismicity on the stability of the existing impoundment 


which would have to store tailings produced over an additional 20 years 
 
Tatasi Tailings Facility, Bolivia, Carl Bro International/Danish Ministry of Foreign Affairs 
• Ongoing support to the Environmental Sector Program responsible for the prevention and mitigation of 


pollution from the mining sector in south central Bolivia 
• Initial input was stabilisation of the Tatasi tailings facility in Potosí prefecture 
 
Various Mines in the Yukon and Northwest Territories, Public Works and Government Services Canada 
• Investigation and design of closure plans for three small mines, including the Venus Mine, Arctic Gold & 


Silver Mine and the Discovery Mine 
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Profession Principal Hydrogeologist 


 
Education M.S. (Mining Engineering/Hydrogeology) 


Geology-Prospecting Institute, Moscow 
Ph.D. (Hydrogeology) Geology-Prospecting 
Institute, Moscow 
 


 


Registrations/ 
Affiliations 


Senior Scientist in Hydrogeology, USSR/Russia 
National Ground Water Association 
MSHA 
 


 


Specialization Mining Hydrogeology 
 


Expertise Dr. Ugorets has more than 29 years of professional experience in developing and 
implementing ground-water flow and solute-transport models related to mining, 
groundwater contamination, and water resource development. Dr. Ugorets’ areas of 
expertise are in design and optimization of extraction-injection wellfields, 
development of conceptual and numerical ground-water flow and solute-transport 
models, and dewatering optimization for open-pit and underground mines. 


 


Employment Record 
 
2007 – Present SRK Consulting (U.S.), Inc., Lakewood, CO, Principal Hydrogeologist 
1996 – 2007 Hydrologic Consultants Inc. (HCI), Lakewood, CO, Project Engineer 


1991 – 1995 Hydrogeoecological Research and Design Company (HYDEC), Moscow, Russia, 
Lead Hydrogeologist 


1978 - 1990 Geology-Prospecting Institute (MGRI), Hydrogeology Department, Moscow 
Russia, Senior Scientist in Hydrogeology 
 


Languages Russian, English 
  


Publications (English) 
 Howell, R.L., Ugorets V.I., and Mahoney, J.J. “Challenges to Hydrogeologic 


Investigations in the Canadian North”,  presented at 59th Canadian Geotechnical 
Conference and 7th Joint CGS/IAH-CNC Groundwater Specialty Conference 
(seatoskygeo.ca), October 2006, Vancouver. Sea to Sky Geotechnique 2006, p. 1608-
1612. 


MacDonald, A. K., and V. I. Ugorets.  “Design and Optimization of Mine Dewatering 
Based on Ground-Water Flow Modeling,” in Computer Applications in the Minerals 
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Industries (Proceedings of Forth International Conference, CAMI, 2003, Calgary, 
Alberta, Canada, September 2003). 


Rusdinar, Y., G. Parseryo, H. Liu, H. and V. I. Ugorets.  “Identification of Dewatering 
Targets for Graberg Pit Using Hydrogeochemical Fingerprint Approach,” presented at 
2002 Denver Annual Meeting of The Geological Society of America, October, 2002. 


Hanna, T. M., R. L. Howell, V. I. Ugorets, T. Ternes and J. McCarter.  “Use of Frozen 
Earth Wall to Reduce Effects of Dewatering on Alluvial Aquifer in Vicinity of the 
Proposed Aquarius Open Pit Mine,” in Sudbury ’99 — Mining and the Environment II 
(Sudbury, Ontario, Canada, September 1999).  D. Goldsack et al., Eds.  Sudbury:  
Laurentian University, Centre in Mining and Mineral Exploration Research, 
September 13-15, 1999. 


Ugorets, V. I., E. A. Azrag and L. C. Atkinson. “Use of a Finite Element Code to 
Model Complex Mine Water Problems,” in 1999 Annual Meeting of American 
Institute of Hydrology and Fourth USA/CIS Joint Conference on Environmental 
Hydrology and Hydrogeology (San Francisco, November 1999), pp. 163-164.  San 
Francisco: American Institute of Hydrology, 1999.  


Azrag, E. A., V. I. Ugorets and L. C. Atkinson. “Use of a Finite Element Code to 
Model Complex Mine Water Problems,” in Mine Water and Environmental Impacts 
(Proceedings of the International Mine Water Association Symposia, Johannesburg, 
South Africa, September 1998), Vol. 1, pp. 31-41. Johannesburg:  International Mine 
Water Association, 1998.  


Borevsky, B.V., L. V. Borevsky and V. I. Ugorets.  “Regulation of the Movement of 
Different-Density Fluids During Injection of Waste: An Optimization Model with 
Special Reference to the Injection System in the Krasnodar Region,” in Scientific and 
Engineering Aspects of Deep Injection Disposal of Hazardous and Industrial Wastes 
(Proceedings of the International Conference, Berkeley, California, May 1994), pp.21.  
Berkeley, California: Lawrence Berkeley Laboratory, 1994. 


Tserkovsky, Y. A. and V. I. Ugorets. “Optimization of Extraction-Injection Wells 
Sitting in Groundwater Management Problems // Flow Through Porous Media: 
Fundamentals and Reservoir Engineering Applications, in Proceedings of the 
International Conference, Moscow, September, 1992), pp. 52-55.  Moscow, 1992.  


Publications (Russian) 
Tserkovsky, Y. A., and V. I. Ugorets.  “Optimization Models for Ground-Water 
Withdrawal and Protection from Contamination Problems” (review). Moscow: 
Geoinformark, 1991.  


Ugorets, V. I., and Y. A. Tserkovsky. “Optimization Model of 2-nd Donetsk Ground-
Water Intake Site as Applied to the Problem of Ground-Water Safe Yield Re-
Evaluation with Ecological Restrictions,” in Proceedings of 6th Conference of Young 
Scientists of Moscow Geological Survey Institute, manuscript deposited in VINITI, 
No. 2520-B91, 1991 


Ugorets, V. I., and Y. A. Tserkovsky.  “Optimization of Water Abstraction from 
Multi-Layered System with Simultaneous Pumping and Injection of Industrial Ground 
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Water,” in Proceedings of 5th Conference of Young Scientists of Moscow Geological 
Survey Institute, manuscript deposited in VINITI, No. 3011-B90, 1990. 


Ugorets, V. I., and Y. A. Tserkovsky. “Evaluation of Safe Yield of Malkinskoe 
Ground-Water Basin by Using of Optimization Model,” in Proceedings of 4th 
Conference of Young Scientists of Moscow Geological Survey Institute, manuscript 
deposited in VINITI, No. 4919-B89, 1989. 


Gavich, I. K., and V. I. Ugorets. “Hydrodynamic Calculations of Ground-Water 
Intakes,” in Hydrogeodynamics, pp. 271-279. Moscow: Nedra, 1988. 


Greisukh, L. V., V. I. Ugorets, G. A. Filippova et al. “Ground-Water Flow Model of 
Ala-Archinskoe Ground-Water Basin,” in Chu Depression and Optimization Model of 
its Development. Izv. Vys. Ucheb. Zav., Geologiya I Razvedka, No. 9. 1988. 


Ugorets, V. I.  “3D Ground-Water Flow Model of Multi-Layered System Using 
Economic Finite-Difference Schemes,” in Proceedings of 3rd Conference of Young 
Scientists of Moscow Geological Survey Institute, manuscript deposited in VINITI, 
No. 7857-B88, 1988. 


Ugorets, V. I., and Y. A. Tserkovsky.  “Axisymmetric Ground-Water Flow Model in 
Multi-Layered System,” in Proceedings of 2nd Conference of Young Scientists of 
Moscow Geological Survey Institute, manuscript deposited in VINITI, No. 3036-B87, 
1987. 


Gavich, I. K., A. V. Mikhailova and V. I. Ugorets “Optimization of Ground-Water 
Development by Using Automated System of Management: Water Abstraction Under 
Complex Hydrogeologic Conditions,” in Methods of Ground-Water Protection 
Against Contamination and Depletion. Moscow: Nedra, 1985. 


Lenchenko, N. N., and V. I Ugorets. “Hydrodynamic Calculation of Ground-Water 
Intakes with Variable Pumping Rates,” Izv. Vys. Ucheb. Zav., Geologiya I Razvedka, 
No. 11, 1985. 


Gavich I. K, A. V. Mikhailova, V. I. Ugorets et al. “Optimization Models in 
Hydrogeology,” in Mathematical Modeling of Hydrogeological Processes. 
Novosibirsk: Institute of Hydrology, 1984. 


Experience 
Numerical modeling of ground-water development for potable, thermal, and industrial water supplies and 
mine dewatering in complex hydrogeologic settings.  Developed and implemented numerical algorithms for 
optimizing ground-water management under hydrogeologic, environmental, and economic constraints.  
Specific project experience includes: 


• Developing numerical code (OPTLIB) for simulation of groundwater flow and wellfield optimization 
under multi-disciplinary constraints. 


• Wellfield optimizing based on the ground-water flow models to quantify safe yield at the Priokskii 
(Moscow region), Lesnoe (Tataria), Pozhneyal-Sediuskii (Komi), Avatchinskii (Kamchatka), and Minsk 
(Belarus) water-supply projects. 







SRK Consulting  Resume 
 


Vladimir I. Ugorets 
Principal Hydrogeologist 


 


 Resume Ugorets Vladimir.doc June 2007 


• Optimizing groundwater flow model of Echo Bay Mineral’s Cove Mine (Nevada, USA) to improve cost- 
Optimizing pumping from the extraction wells at low salinity ground-water system in Mangyshlak Basin 
(West Kazakhstan). 


• Developing conceptual, analytical, and numerical methods of wellfield optimization to design cost-
effective water supply systems in complex hydrogeologic settings (e.g., Sredne-Kliazminsky site in 
Moscow region), evaluate flow in multi-aquifer systems, determine safe yield and rational management 
schemes (e.g., Malkin ground-water basin in north Caucasus area), and plan protection against 
contamination and depletion. 


• Developing an analytical solution of a complex aquifer-well-pump-pipeline system and selecting 
appropriate pumping equipment to provide optimal withdrawal. 


• Developing integrated numerical modeling system including ground-water flow, mass transport, and heat 
transport for Slaviansko-Troitsky iodine-bearing groundwater basin in Kuban to maximize safe yield, 
optimize wellfield of extraction and injection wells, and develop most rational method of water 
management. 


• Ground-water flow modeling to estimate inflow and design dewatering system for Vorontsovskoy open 
pit gold mine in Ural region of Russia. 


• Applying basic principles and methods of automated groundwater monitoring systems for water resource 
management.  


• Using ground-water models to optimize locations and pumping rates of wells to minimize operational 
and environmental costs at Donetsk (Ukraine) and Ala-Artchinsky (Kirgizstan) water-supply projects. 


• Designing and conducting laboratory column tests, experimenting with physical models, and evaluating 
field infiltration ponds to assess feasibility of purifying waste water through sandy deposits for the 
uranium mine in Western Kazakhstan. 


• Project Manager, Snap Lake Diamond Project, Northwest Territories (Canada): Developed a 
conceptual hydrogeological, numerical ground-water flow, and chemical mixing modes.  Work has 
included a) planning and evaluating the results of hydrogeologic drilling, testing, and ground-water 
sampling, b) developing a conceptual hydrogeologic model of the kimberlite dyke, and c) predicting 
inflow to the proposed underground mine beneath a lake, d)simulating hydrologic effect of paste 
backfilling on mine water discharge, and e) predicting the water quality of the mine discharge under lake 
and lake draining scenarios by using mixing simulations based on TDS vs. depth profile.  Participated in 
numerous Technical Group meetings to provide hydrogeological input in design and instrumentation of 
mine test panels for geotechnical analysis. All work was completed for pre-production studies of existing 
mine and business case improvement studies for expanded mine. 


• Project Manager, Gahcho Kué  Diamond Project, Northwest Territories (Canada): Conducted 
hydrogeological investigation for desktop and pre-feasibility studies including: a) planning and analyzing 
results from hydrogeologic testing program and from Westbay monitoring wells, b) developing a 
comprehensive conceptual hydrogeologic model including kimberlite pipes, permafrost, and open/closed 
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taliks, c) developing a series of numerical ground-water flow and solute transport models, d) predicting 
inflow to multiple open pits, e) estimating impacts to surface-water bodies in the vicinity of the pits f) 
predicting the water quality of the mine water discharge, g) estimating leakage around/under man-made 
dikes for lake drainage scenario, and f) simulating pit lake infilling and post-mining hydrogeologic 
conditions taking into consideration a density effect.  Represented client at numerous meetings with 
permitting agencies. 


• Project Manager, Fort à la Corne and Star Diamond Projects, Saskatchewan (Canada): Conducted 
hydrogeologic investigations for three diamond  projects, including: a) planning and analyzing results of 
hydrogeologic drilling and testing, b) developing a comprehensive conceptual hydrogeologic model, c) 
developing numerical axisymmetric and 3D ground-water flow models, d) predicting inflow to the open 
pits and designing dewatering systems,  e) predicting pore pressures in pit walls as input for the slope-
stability analysis, and f) estimating potential environmental impacts to water levels and streamflows 
during  mining/dewatering and pit lake infilling  Represented client at meeting with permitting agencies. 


• Task Manager, Victor Diamond Project in Ontario (Canada): Developed a series of conceptual 
hydrogeologic and numerical ground-water flow models for desktop, pre-feasibility, feasibility, and pre-
production studies.  Work has included a) planning and analyzing results of hydrogeologic investigations 
(drilling and testing, including 3 long-term pumping tests), b) developing a comprehensive conceptual 
hydrogeologic model of a karstified limestone ground-water system recharged by surface water through 
overburden, c) predicting inflow to the proposed open pit, d) designing an optimal dewatering system, 
and e) estimating potential environmental impacts to streamflows, ponds, and muskeg during 
mining/dewatering and pit- lake infilling. Represented client at numerous meetings with regulators and at 
public hearings, and prepared detailed discussions of potential environmental impacts. 


• Project Manager, Grasberg Copper/Gold Mine, West Papua (Indonesia): Conducted site 
characterization, design of hydrogeologic testing, and review of Grasberg open pit and EESS 
underground mine dewatering on semi-annual and annual basis.  Developed a series of conceptual 
hydrogeologic models and ground-water flow models of the Ertsberg Mining District.  Modeling has 
included development of regional and "window" models, the latter for detailed analysis of pore pressures 
related to slope stability in open pit and dewatering of underground block caves.  Predicted inflow and 
pore pressures in Grasberg open pit as input to slope stability analysis Predicted inflow to underground 
mines (the existing IOZ and DOZ block cave mines and the proposed Kucing Liar, and Grasberg Deep 
block caves, and Big Gossan mine) from karstic limestones under very high (but variable) precipitation.  
Estimated the persistence of mill water supply during periods of El Niño-induced drought.  Evaluated 
major ground-water sources in vicinity of Grasberg pit and EESS underground mine based on water 
chemistry fingerprints.  Conducted ARD study and predicted quantity and quality of ground water 
captured by existing developments and proposed ARD capture drifts and missed water in Wanagon 
basin.  


Conducted regional hydrogeology study and developed regional ground-water flow model of Ertsberg 
mining district to predict potential migration of ARD during post-mining conditions as part of Integrated 
Control and Capture Plan (ICCP).  Developed a special numerical algorithm to simulate non-Darcian 
flow into underground openings from highly transmissive geologic structures.  Conducted training in 
hydrogeologic data analysis and ground-water flow modeling for PTFI personnel. 


• Task Manager, Aquarius Gold Project, Ontario (Canada): Developed conceptual hydrogeologic 
model of area of the proposed Aquarius open pit mine.  Conducted ground-water flow modeling of 
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inflow to proposed open pit and designed an optimal dewatering system by using traditional pumping 
wells. Predicted potential effects of dewatering on trout-bearing streams and lake levels within a nearby 
provincial park and designed potential ground-water mitigation measures.  Completed ground-water flow 
modeling of freeze wall system around the proposed pit and developed hydrogeological input for freeze 
wall design.  


• Task Manager, Skyline Coal Mine, Utah: Conducted ground-water flow modeling to evaluate various 
alternative sources and pathways of ground-water inflow to the underground mine and estimated the 
effect of mine inflow and pumping on surface-water resources.  Predicted long-term dewatering 
requirements for mine expansion, and assessed Probable Hydrologic Consequences to surface resources 
using numerical ground-water flow model.  Represented client at numerous meetings with permitting 
agencies, water boards, and plaintiff groups. 


• Premier Diamond Project, South Africa: Developed axisymmetric ground-water model to predict 
passive inflow to the open pit and pore pressures in pit walls during future mining development. 


• Confidential Mine Dewatering Project, Russia: Developed ground-water flow model to predict a) 
inflows to open pit and underground mine (under different mining methods) and b) associated 
environmental impacts to the surface-water bodies and shallow ground-water system. 


• Confidential Coal Project, Virginia: Developed ground-water flow model to evaluate possible 
hydrogeologic effect of  underground mining on water levels within shallow groundwater systems 
effectiveness of dewatering system (in conjunction with HCI). 
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Profession Consultant 


 
Education Executive Master of Business Administration, 1998, 


University of Colorado 
Ph.D., 1979, Purdue University 
M.S., Civil Engineering, 1976, Purdue  University 
B.Sc. (Honors), Civil Engineering, 1974, University of 
Pretoria, South Africa 
B.Sc., Civil Engineering, 1972, University of Pretoria, South 
Africa 


Registrations/ Registered Professional Civil Engineer – Arizona, 
Affiliations California, Colorado, Idaho, Indiana, Maine, Montana, New 


Mexico, Oregon, South Dakota, and Wyoming 
 Member, American Society of Civil Engineers 
 Member, Society of Mining, Metallurgy and Exploration Inc. 


 
 
 
EXPERIENCE: 
 
Professor of Mining Engineering and Director of the Mining Life-Cycle Center, Mackay School of Mines,  
University of Nevada, Reno 


 
April 1999 to present: Geotechnical and Environmental Mining Consultant , Reno, Nevada 


Provide specialist consulting services to the mining industry with emphasis on mine waste management 
and heap leach facility design and mine closure.   
Typical projects include: 


• Conceptual mine closure for large Copper Mine in Chile 
• Closure design for five underground precious and base metal mines in Peru 
• Tailings depositional analysis, seepage evaluation and general tailings disposal consulting 


for a gold mine in Bolivia 
• Expert witness on mining related Natural Resource Damage case. 
 


1998 – 1999 TRC Companies Inc., Denver, Colorado 
Vice President Mining Industry 
Corporate information:  


TRC is a US based publicly traded consulting company with 800 employees and 25 offices, also 
offices in Santiago, Chile and Lima, Peru. 


Responsibilities: 
Strategic planning of consulting services to the mining industry, especially related to mine 
closure issues and the Exit Strategy™ program of TRC.  Extensive business development in 
Chile and Peru with respect to mine closure.  Presented mine closure discussions on behalf of 
SONAMI (Mining Association of Chile) in Santiago, Chile (70 attendees from industry and 
regulatory agencies) and the Ministry of Mines and Energy in Lima, Peru (160 attendees from 
industry and regulatory agencies).   


Projects included: 
• Conceptual mine closures for two copper mines in Chile 
• Tailings disposal management and environmental issues for a gold mine in Bolivia, 
• Waste dump design for base metal mine in Idaho, 
• Mining Superfund project in USA dealing with selenium releases from waste dump. 
 


1992 - 1998  Golder Associates Inc. , Denver, Colorado 
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 Principal, Vice President Mining 
 Corporate information: Golder Associates is an international employee-owned  consulting engineering 


company with 1800 employees in 54 offices.   
 Positions held:  
 Project Manager, Senior Engineer and Reviewer for mining related projects in the North America, 


Latin America, Europe and South East Asia. Group Vice President Mining for International Mining 
Services, Coordinated Mining related consulting services in the various operating companies of 
Golder Associates.  Member of Board of Directors. 


 Responsibilities: Strategic planning of consulting services to the U.S. and International Mining Industry, 
technical and marketing efforts for mine waste disposal, mine closure and heap leach projects.  
Provides engineering design and regulatory support in negotiations for permits. 
 
 
 
Projects included: 
• Lined tailings impoundment design, permitting and construction supervision for gold mine in 


Idaho located in a sensitive environment.  Continued involvement following construction to 
evaluate tailings and water management and embankment behavior. 


• Waste dump design and permitting for gold mine in Idaho.  Waste dump is located on a 
historic landslide. 


• Mine waste characterization and development of waste management plan for base metal mine 
in Idaho.  Waste management plan consists of waste segregation and interim and final covers. 


• Developed regulatory guidelines for the Ministry of Energy and Mines in Peru for Heap Leach 
Facilities and Mine Closure. 


• Heap leach evaluation for large copper mine in Indonesia.  Lined heap leach facility was 
proposed on top of 1,000m high waste rock dumps. 


• Tailings impoundment design for gold mine in Venezuela.  Continued involvement in review 
of future expansions. 


• Probabilistic evaluation of lined zinc tailings impoundment located on karst in Ireland. 
• Design and construction supervision of waste rock disposal facility with multi-layered low 


permeability cap to contain acid generating waste rock in South Dakota. 
• Mine closure design and permitting for gold mine in Arizona. 
• Preparation of remediation plan for gold heap leach project n Southern Colorado. 
 


1990 - 1991  EIC, Corporation, Denver, Colorado 
 President and Principal Engineer 
 Corporate information:  Formed EIC Corporation with 4 other partners.  Revenue of over $1m in 1991.  


Sold interest to Golder Associates. 
 Responsibilities:  Corporate strategy and financial control, marketing of services, technical experience 


included planning design and regulatory support for mine waste disposal and heap leach projects. 
Risk assessment and engineering input to general waste disposal projects. 
Projects included: 
• Site characterization, design and permitting support for tailings impoundment and waste rock 


dump for gold mine in Idaho. 
• Final design and quality assurance for heap leach pad near Lewistown, Montana. 
• Site characterization and modeling of unsaturated flow in heap leach facilities in Montana. 
• Investigation of heap leach failure in Nevada. 
• Remediation design and quality assurance for abandoned gold mine in New Mexico. 
 


1988 - 1990  Welsh Engineering, Inc., Denver, Colorado 
 Vice President (also member Board of Directors) 
 Corporate information:  Established Denver office for 40 person company located in Reno, Nevada. 
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 Responsibilities: development of office, marketing of services, technical experience included design and 
evaluation of projects primarily related to the mining and hazardous waste industries. Construction 
quality assurance of tailings impoundments and heap leach projects. Risk assessment of mining and 
hazardous waste projects. 
Projects included: 
• Evaluation of waste dump stability for vermiculite mine in Montana. 
• Insitu and laboratory testing to characterize tailings, seepage modeling and evaluation of 


stability for base metal tailings impoundment in Nevada. 
• Heap leach design in Turkey. 
• Stability evaluation of waste rock dumps for gold mine in California. 
• Design and construction quality assurance of base metal tailings impoundment in New 


Mexico. 
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1987 - 1988  CH2M 
HILL, Denver, Colorado 


 Geotechnical Engineer 
 Corporate information:   At the time of employment CH2MHill was a firm with about 4,000 employees, 


mostly in the U.S. 
 Responsibilities: Technical experience included design and review work on heap leach projects and 


Superfund projects.   
Projects included: 
• Directed part of a feasibility study for a mining Superfund site in the Tri-State Mining District, 


Kansas.  Work consisted of mine waste characterization, underground mines and ground water 
and surface management options. 


• Feasibility studies for acid drainage from drainage tunnel and waste rock characterization in 
Leadville mining district. 


• Review design of lined tailings impoundment for gold mine in Arizona. 
 


1984 - 1987  Colorado State University, Fort Collins, Colorado 
 Associate Professor, Civil Engineering Department, Geotechnical Engineering Program 
 Taught undergraduate and graduate courses in Civil Engineering with a focus on Geotechnical 


Engineering. Research was focused on mining applications, including spatial modeling of tailings 
impoundment characteristics, particle size analysis of blasted rock using image processing, 
statistical evaluation of the geotechnical characteristics of rockfill (or waste rock).   
Consulting projects included: 
• Evaluation of leakage from lined evaporation ponds in California. 
• Evaluation of consolidation of deposited tailings using finite strain consolidation theory. 
 


1982 - 1984  University of Arizona, Tucson, Arizona 
 Assistant Professor, Department of Civil Engineering and Engineering Mechanics 


Taught undergraduate and graduate courses in Geotechnical Engineering.  Research on 
geotechnical aspects of agglomerated tailings heap leaching, and probabilistic aspects of rock 
fragmentation and rockfill.  
Consulting projects included: 
• Seepage analysis for design of cut-off trench depth for unlined gold tailings impoundment in 


California. 
• Evaluation of settlement after placement of cover for a gold tailings impoundment in 


California. 
 


1979 - 1982  Steffen Robertson & Kirsten, Johannesburg, South Africa, Denver, Colorado and Tucson, 
Arizona 


 Senior Geotechnical Engineer, Project Manager, and Office Manager  
 Corporate information:  Consulting Engineering firm started in South Africa in 1974.  Helped open 


Denver office and was manager of the Tucson office. 
Projects included: 
• Design and flow slide evaluation for platinum tailings impoundment in South Africa. 
• Probabilistic stability analysis of gold tailings impoundment in South Africa. 
• Evaluation and design of phospohogypsum tailings impundment in Zimbabwe. 
• Site selection and characterization for uranium mine in Wyoming. 
• Site characterization and design of tailings impoundment and waste rock disposal for base 


metal mine in Maine. 
• Design, permitting support and quality assurance of silver heap leach facility in California. 
 


1975 - 1979  Purdue University, West Lafayette, Indiana 
  Received Rotary International fellowship for first year of graduate studies, completed M.S., non-


thesis option, in two semesters.  Was accepted for Ph.D. and received financial support through 
teaching and research assistant positions.  Ph.D. research was unsposored, dissertation title: 
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“Seepage Erosion of Geotechnical Structures Subjected to Confined Flow - A Probabilistic Design 
Approach.” 


 
1974 - 1975  Steffen Robertson and Kirsten, Johannesburg, South Africa 
 Geotechnical Engineer 
 Design and analysis of tailings impoundments for gold, diamond, and platinum mines. 
 
1973 - 1974  National Institute for Transportation and Road Research, Council for Scientific and Industrial 


Research, Pretoria, South Africa 
 Assistant Research Officer 
 Research on surface erosion control of highway cuts and fills and underdrainage design for highways.  


 
PROFESSIONAL AFFILIATIONS: 
 
  
  
  
  
AWARDS AND HONORS 
 
J.E. Jennings Award from South African Institute of Civil Engineers, 1981, Best Geotechnical Paper Published in the World 


by South African Authors for "The Piezometric Probe - A Useful Investigation Tool", In Proceedings of 10th Int. 
Conf. on Soil Mechanics and Foundation Engineering, Stockholm, Sweden. 


 
Robert Peele Memorial Award, Society of Mining Engineers of the American Institute of Mining Metallurgical  and 


Petroleum Engineers, 1986,  best paper by young member "Construction Investigation of a Clay Heap Leach Pad” In 
Gold and Silver Heap and Dump Leaching Practice. 


 
Society for Mining Metallurgy and Exploration Inc., 1992, Mining and Exploration Division, Distinguished Service Award. 
 
Society for Mining Metallurgy and Exploration Inc., 1998, President’s Citation “For continuous and consistent support of the 


Society’s technology transfer and education through the creation and presentation of timely and industry relevant 
short courses, and the writing of applied engineering publications” 


 
PUBLICATIONS: 
 
TECHNICAL PAPERS: 
 
Van Zyl, Dirk J.A. (2000) Long-term Liabilities, Financial Assurance and Potential Opportunities, Southern African Conference 


on Sustainable Development in Mining, Pretoria, ICME and World Bank, November. 
 
Van Zyl, Dirk J.A. and Glenn M. Eurick (2000) The Management of Mercury in the Modern Gold Mining Industry, EPA 


Conference on Mercury and Mining, San Francisco, November. 
 
Van Zyl, Dirk J.A. and Straskraba, V. (1999) Mine Closure Considerations in Arid and Semi-Arid Areas, International Mine 


Water Association Conference, Seville, Spain. 
 
Van Zyl, Dirk J.A. (1999) Technology, Management, Policy and Philosophy of Environmental Protection in the Mining 


Industry, Proc. of International Mining and Environment Congress, Colegio de Ingenieros del Peru, pp 771-784. 
 
McGregor, Jock and Van Zyl, D. (1999) Parallels in the Development of Copper and Gold Heap Leaching Technology, In: 


Copper Leaching, Solvent Extraction, and Electrowinning Technology, Gerald V. Jergensen II (Ed.), SME, pp 155-
166. 
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Cincilla, W. Cunning, J. and Van Zyl, D. (1998) Geotechnical Factors Affecting the Surface  Placement of Process Tailings in 
Paste Form, for publication in Minefill ‘98,  Brisbane, Australia, April. 


 
Moss, A.E. and Van Zyl, D. (1997) The Mine of 2020, In: The Sustainable Development  Agenda, Campden Publishers, 


London, pp 154 - 155. 
 
Van Zyl, D. (1997) ,  Environmental Uncertainties in Mine Development, In Proceedings of Brazilian Institute of Mining 


(IBRAM), Belo Horisonte, MG, Brazil, May 
 
Van Zyl, D., Voss, C.,Bailey, B. and Casey, A.,  (1997) Including Environmental Uncertainty in Decision-Making Throughout 


the Mine Life Cycle, In: Proceedings of the 6th Annual Mineral Economics and Management Society Meeting, 
Boulder  (Ed.), pp 244 - 272. 


 
Van Zyl, D., Costa, R. and Miller, S. (1996) Controlling Effluent from Heap Leach Facilities, In Proceedings of 9th 


International Gold Symposium, Rio de Janeiro, August. 
 
Miller, S. and Van Zyl, D. (1995) Summitville Site Water Quality Characterization and Modeling, In: Proceedings: 


Summitville Forum ‘95, Posey, H., Pendelton, J. and Van Zyl. D. (eds.), Special Publication 38, Colorado Geological 
Survey, pp 75 - 86. 


 
Morrey, D., Van Zyl, D., and Gadsby, J. (1995), Principal Components of Economic Mine Closure, In:  Proceedings Mining 


and the Environment in Zimbabwe, Zimbabwe Section of the Institution of Mining And Metallurgy, May 15-16, 
1995, Harare, Zimbabwe. 


 
Van Zyl, D. and Morrey, D. (1994), Including Uncertainty in Mine Closure, In: Proceedings Fifth Western Regional 


Conference on Precious Metals, Coal and the Environment, Black Hill Section, SME, Lead, South Dakota. 
 
Van Zyl, D. and Bronson, B. (1994), Geotechnical and Environmental Aspects of Heap Leach Design, Operation and Closure, 


In: Proceedings Recent Trends in Heap Leaching, The Australasian Institute of Mining and Metallurgy, Dr. S. 
Swaminathan (ed), M. Gowan, Presenter, Victoria, Australia.  


 
Williams, D., Van Zyl, D. and Gowan, M. (1994), Waste Management, Tailings Dams, In: Proceedings Third International 


Conference on Environmental Issues and Waste Management in Energy and Mineral Production and Workshop 4:  
Environmental Management and Waste Disposal with Emphasis on the Coal Industry. 


 
Van Zyl, D. (1992), Environmental Impacts and Lessons Learned from Heap Leach Failures, Colorado Section of ASCE 


Geotechnical - Environmental Seminar Foundations of Success: Lessons Learned from Failures, Denver, Colorado. 
 
Van Zyl, D. and Bamberg, Samuel (1992), Qualitative Environmental Risk Assessment for Mine Development, Risk 


Assessment/Management Issues in the Environmental Planning of Mines, Dirk Van Zyl, Marshall Kovall, and Ta M. 
Li (eds), Society for Mining Metallurgy and Exploration Inc., Chapter 3, pp. 19-31. 


 
Van Zyl, D., M. Henderson and B. Cobb (1990), Economic Aspects of Pad Construction Costs on Heap Leach Projects, 


International Journal of Mining and Geological Engineers 1990, 8, pp. 275-286. 
 
Ghosh, A., Daemen, J.J.K., and Van Zyl, D. (1990), Fractal-Based Approach to Determine the Effect of Discontinuities on 


Blast Fragmentation, Rock Mechanics Contributions and Challenges, Proc. of 31st U.S. Symp., A.A. Balkema 
Publishers. 


 
Uhle, R.J. and D. Van Zyl (1990), Shear Strength and Deformation Parameters of Rockfill Related to Particle Size, Proc. of 


31st U.S. Rock Mech. Symp., A.A. Balkema Publishers. 
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Van Zyl, D. (1990), Scale Effects in Estimating Shear Strength Parameters for Waste Rock Dumps, International Workshop on 
Scale Effects in Site Characterization, in conjunction with 31st U.S. Symp. on Rock Mech., Colorado School of 
Mines, 7 pp. 


 
Van Zyl, D. (1990), Environmental Issues and Mine Development, Oregon Mining Issues Forum, Bend, OR, Sept. 8, 10 pp. 
 
Van Zyl, D. (1990), Reliability-Based Design of Heap Leach Pads and Ponds, Proc. 4th Western Regional Conf. on Prec. Met. 


and the Env., SME, Lead, SD. 
 
Van Zyl, D. (1990), A Survey of Geomembrane Liner Systems in the U.S. Precious Metal Industry, AMC Mining Convention 


'90, New Orleans, Sept. 23-26. 
 
Miranda, A.N. and Van Zyl, D. (1989), Finite Element Method Approach for Collapsing Soils. Proc. of XIIth ICSMFE, Rio de 


Janiero, A.A. Balkema, Publishers. 
 
Cobb, William E., Bluck, W.V., and Van Zyl, Dirk, (1988), Application of Risk Assessment to Mine Waste Sites, Paper 


presented at the SME Annual Meeting, Phoenix, AZ, 11 pp. 
 
Chen, H.W. and Van Zyl, Dirk (1988), Shear Strength and Volume Change Behavior of Copper tailings under Saturated 


Conditions, Hydraulic Fill Structures, D.J.A. van Zyl and S.G. Vick (Eds.) ASCE, pp. 430-451. 
 
Van Zyl, Dirk (1988), Reliability Engineering and Risk Assessment in Waste Disposal Design, In: Proc. of Symp. on 


Reliability-Based Design in Civil Engineering, P.L. Bourdeau (Ed), EPFL, Lausanne, Switzerland, Vol. 2, pp. 13-35. 
 
Van Zyl, Dirk and Robertson, A. MacG., (1987), A Probabilistic Approach to the Long-term Stability of Uranium Tailings 


Impoundments, Int. Journal of Surface Mining, A.A. Balkema Publishers, Vol. 1, pp. 83-90. 
 
Van Zyl, Dirk, Nelson, J.D. and Wardwell, R.E., (1987), Use of Dilatometer and Piezocone Testing in Design of Tailings 


Reclamation Plans, Trans. of Society of mining Engineers of AIME, Vol. 280, pp. 1882-1886. 
 
Van Zyl, Dirk (1987), Seepage and Drainage Analysis of Tailings Impoundments - Is it Really That Simple? Proc. Int. Conf. 


on Mining and Industrial Waste Management, J.A. Wates and D. Brink (Eds.), South African Inst. of Civil Engineers, 
pp. 211-222. 


 
Van Zyl, Dirk (1987), Pollution and the Environment, Proc.Int. Conf. on Mining and Industrial Waste Management, J.A. 


Wates and D. Brink (Eds.), South African Inst. of Civil Engineering, pp. 225-232. 
 
Van Zyl, Dirk (1987), Health Risk Assessment and Geotechnical Perspective, Geotechnical Practice for Waste Disposal, 


Richard D. Woods (Ed.), ASCE, pp. 812-831. 
 
Strachan, Clint and Van Zyl, Dirk (1987), Feasibility Assessment for Increasing Heap Thicknesses at the Alligator Ridge 


Mine. Geotechnical Aspects of Heap Leach Design, Dirk van Zyl (Ed.), Society of Mining Engineers, pp. 65-76. 
 
Van Zyl, D. (1986), An Approach to Incorporate Rock Fabric Information in Blast Fragmentation Investigations, Proc. of 1986 


Mini-symposium on research, Conf. Society of Expl. Eng., Atlanta, GA, 11 pp. 
 
Miller, L.L., R.E. Wardwell and D. Van Zyl (1986), Time Rate of Settlement of Saturated Waste Materials Subjected to 


Drainage, Proc. of the 8th Annual Symp. on Geotechnical and Geohydrological Aspects of Waste Management, A.A. 
Balkema Publishers, pp. 359-563 


 
McIntosh, B.J. and Van Zyl, D. (1986), A Simplified Probabilistic Approach to Cover Thickness Design, Proc. of the 8th 


Annual Symp. on Geotechnical and Geohydrological Aspects of Waste Management, A.A. Balkema Publishers, pp. 
351-358. 
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Bamberg, S.A. and D. Van Zyl (1986), Probabilistic Risk Analysis in Waste Disposal - An Integrated Approach, Proc. of the 
8th Annual Symp. on Geotechnical and Geohydrological Aspects of Waste Management, A.A. Balkema Publishers, 
pp. 399-406. 


 
Wardwell, R.E., Van Zyl, D.J.A. and Wong, T. (1985), Field Behavior of Tailings Subjected to Reclamation Cover, Proc. of 


XIth  ICSMFE, San Francisco, CA, A.A. Balkema Publishers, Vol. 2, pp. 1149-1152. 
 
Van Zyl, Dirk (1985), Predicting Grain Size Distribution of Blast Material Based on Rock Fabric Information (Abstract only). 


Research and Engineering Applications in Rock Masses, E. Ashworth (Ed.), A.A. Balkema Publishers, Vol. 2, pp. 
1159-1160. 


 
McIntosh, B.J. and Van Zyl, Dirk (1985), Probabilistic Approach to Unsaturated Seepage Analysis, Proc. of 7th Annual Symp. 


on Management of Uranium Mill Tailings, Low-Level Waste, and Hazardous Waste, Colorado State University, Fort 
Collins, Colorado, pp. 441-450. 


 
Van Zyl, Dirk J.A. (1985), Identification of Underconsolidated Zones in Tailings with Piezocone, Updating Subsurface 


Sampling of Soils and Rocks and Their In-Situ Testing, S.K. Saxena (Ed.), Engineering Foundation, New York, pp. 
269-278. 


 
Wong, T., Wardwell, R.E. and Van Zyl, Dirk (1984), Methodology to Evaluate Reclamation Stability of an Inactive Uranium 


Mill Tailings Impoundment, Proc. of 6th Annual Symposium on Management of Uranium Tailings, Low-Level 
Waste, and Hazardous Waste, Colorado State University, Fort Collins, Colorado, pp. 511-520. 


 
Rust, E., Van Zyl, D and Follin S. (1984), Interpretation of Piezometer Cone Testing of Tailings Proc. of 6th Annual 


Symposium on Management of Uranium Tailings, Low-Level Waste, and Hazardous Waste, Colorado State 
University, Fort Collins, Colorado, pp. 627-638. 


 
Caldwell, J.A., Ferguson, K., Schiffman, R.L. and Van Zyl, D.(1984), Application of Finite Strain Consolidation Theory for 


Engineering Design and Environmental Planning of Mine Tailings Impoundments, Sedimentation/Consolidation 
Models - Predictions and Validation, R.W. Yong and F.C. Townsend (Ed.), ASCE, pp. 581-606. 


 
Bartlett, C.L. and Van Zyl, D. (1984), Utilizing Numerical Analysis of Unsaturated Seepage to Design Tailings Management 


Strategy, Proc. of 6th Annual Symposium on Management of Uranium Tailings, Low-Level Waste, and Hazardous 
Waste, Colorado State University, Fort Collins, Colorado  pp. 115-124. 


 
Van Zyl, Dirk (1984), Construction and Investigation of a Clay Heap Leach Pad, Heap and dump Leaching Practice, Gold and 


Silver Heap and Dump Leaching Practice, J.B. Hiskey (ed.), SME, pp. 59-68.   
 
Van Zyl, Dirk and Rossner, John C. (1983), Mine Tailings in Construction ASCE Convention, Philadelphia, Pennsylvania, 


Preprint 83-029, May, 12 pp. 
 
Van Zyl, Dirk J.A. and Harr, Milton E. (1983), A Probabilistic Approach to Seepage Erosion Under Confined Flow, Proc. of 


4th Int. Conf. on Appl. of Stat. and Prob. in Soil and Struct. Eng., Florence, Italy, Pitagora Editrice, Vol. II, pp. 1531-
1542. 


 
Smith, A.C.S. and Van Zyl, D. (1983), Design Criteria in Acid Generating Mine Waste Disposal, Proc. 7th Panamerican Conf. 


of SM & FE, Vancouver, B.C., Vol. 2, pp. 597-611. 
 
Van Zyl, Dirk, Shepherd, T.A., Smith, A.C.S. (1982), Quality of Seepage and Leachate from Mine and Mill Wastes and 


Control of Its Effect, Transportation and Road Research 892, Leachates: Terrain Analysis, pp. 8-12. 
 
Robertson, A. MacG., Fisher, J.W. and Van Zyl, Dirk (1982), Handling and Disposal of Dry Uranium Tailings, Proceedings of 


the 5th Symposium on Uranium Mill Tailings Management, Colorado State University, Fort Collins, Colorado, pp. 
55-69. 
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Jones, G.A., Van Zyl, Dirk J.A., and Rust, Eben (1981), Mine Tailings Characterization by Piezometer Cone, in: Cone 


Penetration Testing and Experience, ASCE pp. 303-324. 
 
Van Zyl, Dirk J.A., and Harr, Milton (1981), Seepage Erosion Analysis of Structures, 10th Int. Conf. on SM & FE, Stockholm, 


Sweden. 
 
Jones, G.A. and Van Zyl, Dirk J.A. (1981), The Piezometric Probe - A Useful Investigation Tool, 10th Int. Conf. on SM & FE, 


Stockholm, Sweden.  
 
Robertson, A. MacG., and Van Zyl, D.J.A. (1980), Design and Construction Options for Surface Uranium Tailings 


Impoundments, Chapter 11, Proc. of First International Conference on Uranium Mine Waste Disposal, Soc. of 
Mining Engrs, AIME, New York, pp. 101-119. 


 
Robertson, A. MacG., Shepherd, Thomas A. and Van Zyl, Dirk (1980), Uranium Tailings Impoundment Site Selection, Proc. 


Third Symposium on Uranium Milling Tailings Management, Colorado State University, Fort Collins, Colorado, pp. 
107-140. 


 
Van Zyl, Dirk and Robertson, A. MacG. (1980), Subsurface Drainage of Tailings Impoundments: Some Design, Construction 


and Management Considerations, Proc. Third Symposium of Uranium Mill Tailings Management, Colorado State 
University, Fort Collins, Colorado, pp. 153-175. 


 
Van Zyl, Dirk J.A., Wood, L.E., Lovell, C.W. and Sisilliano, W.J. (1979) Storage, Retrieval and Analysis of Compacted Shale 


Data, Transportation and Road Research 690, Stabilization and Compaction, pp. 29-34. 
 
Van Zyl, Dirk and Caldwell, Jack A. (1978), Efficiency of a Natural Clay Liner for High Acidity Tailings Impoundment, Proc. 


of a Symposium on Uranium Mill Tailings Management, Vol. 2, Colorado State University, Fort Collins, CO. pp. 
109-111. 


 
Van Zyl, Dirk J.A., and Harr, M.E. (1977), Modelling of Seepage Through Mine Tailings Dams, Geotechnical Practice for 


Disposal of Solid Waste Materials, ASCE, pp. 727-743. 
 
Van Zyl, D.J.A. and Jaaback, G. (1975), An Appraisal of Two Qualitative Field Trails Comparing Methods of Erosion Control 


on Earth Slopes, Proc. of the 6th Regional Conf. for Africa on Soil Mechanics and Foundation Engineering, Vol. 1, 
pp. 271-279. 


 
Harmse, H.J. von M. and Van Zyl, D.J.A. (1975), The Chemical and Physical Preparation of Earthworks Slopes for the 


Establishment of Vegetation, Proc. of the 6th Regional Conf. for Africa on Soil Mechanics and Foundation 
Engineering, Vol. I, pp. 237-241. 


 
Van Zyl, D.J.A. (1973), Soil Erosion by Water - A Physical Process (in Afrikaans), Proc. of the 5th Quinquenneil Convention, 


South African Institute of Civil Engineers, Soil Mechanics and Foundation Engineering Div. Specialty Session: 
Engineering Aspects of Erosion, Johannesburg. 


 
 
 
BOOK CHAPTERS: 
 
Van Zyl, D.J..A. and J. M. Johnson, (1997), Systems Design for Site Specific Environmental Protection, In  Mining 


Environmental Handbook, Jerrold J. Marcus (ed), Imperial College Press, London, Chapter 8, pp. 412-509 
 
Van Zyl, D. (1993), Mine Waste Disposal, In: Geotechnical Practice for Waste Disposal, David E. Daniel (ed), Chapman and 


Hall, London, Chapter 12, pp. 269-286. 
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Van Zyl, D. (1992), Mine Closure, In: Mine Waste Management, Ian P.G. Hutchison and  Richard Ellison (eds),  Lewis 
Publishers, Ann Arbor,  pp.  


 







SRK Consulting  Resume 


Dirk Jacobus Albertus Van Zyl, Ph.D. 
Associate Consultant 


DISCUSSIONS: 
 
Miranda, A.N. de and D. Van Zyl (1988), Discussion on "Prediction of Collapse Settlement of a High Embankment", by J.P. 


Lourens and H. Czapla, The Civil Engineer in South Africa, Vol. 30, No. 2, Feb. p. 75. 
 
Van Zyl, D.J.A. (1983), Discussion on "Significance of the Probability of Failure in Slope Engineering", by H.A.D. Kirsten, 


The Civil Engineer in South Africa, SAICE, Vol. 25, No. 6, p. 319. 
 
Van Zyl, Dirk J.A. (1978), Discussion on "Theory for Shear Strength of Granular Materials" by Sekanoor K. Sadesivan and 


Vegesna S. Raju, Journal of the Geotechnical Engineering Division, ASCE, Vol. 104, No. GT6, June, pp. 774-776. 
 
Van Zyl, Dirk J.A. (1978), Discussion on "Probabilistic One-Dimensional Consolidation" by P. Allan Freeze, Journal of 


Geotechnical Engineering Division, ASCE, Vol. 104, No. GT4, April, pp. 513-514. 
 
BOOKS AND CONFERENCE PROCEEDINGS (EDITOR): 
 
Proceedings: Summitville Forum ‘95 (1995) with Harry R. Posey and James A. Pendleton,  Colorado Geological Society, 


Special Publication 38, 375 pp. 
 
Risk Assessment/Management Issues in the Environmental Planning of Mines (1992) with Marshall Kovall and Ta M. Li, 


Society for Mining Metallurgy and Exploration Inc., 207 pp. 
 
Hydraulic Fill Structures (1988), with S.G. Vick, ASCE, 1100 pp. 
 
Introduction to Evaluation, Design and Operation of Precious Metal Heap Leaching Projects (1988), with I.P.G. Hutchison, 


and J.E. Kiel, Society of Mining Engineers, 372 pp. 
 
Geotechnical and Geohydrological Aspects of Waste Management(1987), with S.R. Abt, J.D. Nelson, and T.A. Shepherd, 


Lewis Publishers, 313 pp. 
 
Geotechnical Aspects of Heap Leach Design (1987), Society of Mining Engineers, 86 pp. 
 
Conference on Cyanide and the Environment (1985), 2 volumes, Civil Engineering Dept., Colorado State University, Fort 


Collins, Colorado, 577 pp. 
 
MISCELLANEOUS: 
 
Co-Publisher and Co-Editor of Heap and Dump Leaching Newsletter, 1984-1990. 
 
Editor of International Mine Waste Management News, BiTech Publisher, 1991-1992. 
 
Coordinated and Presented Multiple Short Courses at Society for Mining Metallurgy and Exploration Inc. meetings: 


• Evaluation, Design, and Operation of Precious Metal Heap Leaching Projects, annually 1985 - 1994; 
• Copper Heap Leach, annually 1990 - 1996; 
• Engineering and Environmental Aspects of Mine Waste Disposal, 1991 & 1992;  
• Risk Assessment Principles and Practice for Evaluating Environmental Aspects of Mining Projects, 1992, 1994 


&1995; and, 
• Mine Life Cycle Environmental Management, 1998. 


 
Participated in Multiple Short Courses coordinated in Montana by the U.S. Forest Service, Bureau of Land Management and 
Montana Department of Environmental: 


• Cyanide Heap Leach Training, 1986; 
• Siting,  Design, and Construction of Leach Projects, 1989; 
• Cyanide Heap Leach Process - Site Inventory to Reclamation, 1990; 
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• Geotechnical Aspects of Cyanide Heap Leach Design, 1991; 
• Acid Rock Drainage Workshop, 1992; 
• Mine Operations and Closure, 1993; and 
• Mine Design, Operations and Closure, 1995 to 1999. 


 
Coordinated and Participated in Short Courses Internationally: 


• Mexico - Evaluation, Design, and Operation of Precious Metal Heap Leaching Projects, 1988, 1991, 1993 
(Guadalajara, Acapulco and Guanajuato); 


• South Africa - Probabilistic Analysis and Reliability Based Design, 1980, 1989, 1992; 
• South Africa - Evaluation, Design, and Operations of Precious Metal Heap Leaching Projects, 1989; 
• South Africa - Groundwater and Seepage, 1984; and, 
• Canada - Risk Assessment for Civil Engineers, 1990 (Saskatchewan)  
• Chile - Evaluation and Design of Heap Leach Facilities, 1996 (Santiago) 
• Brazil - Risk Assessment and Environmental Management, 1997 (Belo Horisonte) 


 
Organizing Committee for Conference on Tailings and Mine Waste Management, Held Annually at Colorado State University, 


1994 - 2000. 
 
American Society of Civil Engineers - Geotechnical Division Committees 
  Embankment Dams and Slopes, 1984 - 1992 
  Environmental Concerns in Geotechnical Engineering, 1991 - 1992 
  Geotechnical Safety and Reliability, 1986 - 1992 
 
Society for Mining, Metallurgy and Exploration - Mining and Exploration Division Solution Mining Committee, 1991 – 1995. 
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Profession Economic Geology, Environmental Geology 


 
Education B.S., Geology - Western Washington University, 


Bellingham 
M.S. Geosciences - Economic Geology, University of 
Arizona, Tucson 
 


Registrations/ 
Affiliations 


Registered Geologist, Arizona (#32701) 
Society of Mining, Metallurgy, and Exploration 
(Founding Registered Member) 
Australasian Institute of Mining & Metallurgy 
(“Competent Person”) 
Arizona Geological Society (Officer for 16 years) 
Geological Society of America, Member 
Society of Economic Geology, Member 
Mining Foundation of the Southwest, Board Member 
 


 


Certifications 8-Hour MSHA Surface Metal 
 
 
Specialization Environmental permitting, environmental compliance, and mineral resource 


development 
 
Expertise Ms. Hoag is a Principal Geologist at SRK’s Tucson office and is licensed as a 


registered geologist in Arizona. She has conducted geological and hydrogeological 
investigations for various mining operations including ore reserve evaluations and 
remedial or environmental permitting activities on behalf of clients subject to state 
and/or federal regulations. Her duties included permit negotiations and applications, 
geologic drilling and sampling; well installation; water quality monitoring and 
assessment; compliance monitoring and reporting on new and existing Aquifer 
Protection Permits (APP) and Underground Injection Control (UIC) permits; 
geochemical assessment of waste rock and heap leach dumps; slope stability 
assessment of an open pit; column tests; data compilation for 3-D structure; 
hydrogeology; geochemical modeling; and regulatory agencies correspondence. 


 
Employment Record 
2000 - Present SRK Consulting (U.S.), Inc., Tucson, Arizona, Principal Geologist 
1998 - 1999 BHP Copper, Florence, Arizona, Environmental and Facility Coordinator 
1995 - 1998 BHP Copper, Florence, Arizona, Senior Geologist 
1992 - 1995 Cyprus Tohono (formerly Cyprus Casa Grande), Tucson, Arizona, Senior Mine 


Geologist 
1981 - 1992 Various companies in western US, including Cyprus Copperstone (Parker, 


Arizona), ASARCO (Santa Cruz In-Situ Leach Project, Arizona), Freeport-
McMoRAN Gold Company (Arizona and New Mexico), Boise Cascade Minerals 
(Washington), and the U.S. Bureau of Mines (Washington RARE II mineral 
resource evaluations), Geologist 
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Publications Editor and technical writer on numerous unpublished company reports and 
professional society field guides. 


Languages English, French (read) 
 
Specialized 
Training 


• GSN Short Course - Mineral Resource Estimation - From Sampling to 
Classification: Methodology, Philosophy and Actual Examples (May 2005) 


• Fractured Rocks: Characteristics, Flow, and Transport, Short Course by 
Shlomo Neuman, Ph.D. 


• Economic Evaluation and Decision Making, Short Course by F. Stermole, Ph.D. 
• Solutions and Mineral Geochemistry, Short Course by Richard Beane, Ph.D. 
• Minesight® software training including Geologic Modeling, Blasthole Modeling, 


Ore Control, and  Geostatistics  
• Surpac® Vision software training 


 
Publications 
Ms. Hoag has prepared abstracts for presentations at SME annual meetings and the SME Arizona 
Conference.  She is the senior technical editor for numerous unpublished reports prepared by SRK 
Consulting for submission to regulatory agencies. 
  
1. Preece, R.K., C.K Hoag, and R.M. Moulton, 1996, Field guide to the San Manuel porphyry copper open 


pit mine, in situ leach field, and solvent extraction-electrowinning plant, Arizona Geological Society Fall 
Field Trip, November 1996, 23 p.  Trip Leaders: Preece, Hoag, and Moulton. 


 
Key Experience: Exploration, Mine Development, Due Diligence, and Feasibility Studies 
 
Ms. Hoag has worked on a number of precious and base metal exploration projects and pre-feasibility and 
feasibility studies for active copper mines in the western U.S.  
 
Recent project experience includes: 
Mission, Ray, Hayden, Silver Bell Complexes, Arizona, ASARCO L.L.C. (2006-2007) 
• Duties include project management of a reserve estimation and mine development project spanning five 


ASARCO operations including three mines and one smelter in Arizona and one copper refinery in 
Amarillo, Texas. Project included preparation of four geologic models, work with resource and reserve 
estimation consultants to prepare update mine reserves and mine plans for the life-of-mine (LOM), 
compiling current and estimated operating and capital costs for LOM, addressing geotechnical and 
metallurgical issues. End product was a consolidated economic model for the five operations, reserve 
reports for three operations, and business plan reports for five operations submitted to company, 
Bankruptcy Court and creditors, and potential buyers. 


 
Mission, Ray, Silver Bell Complexes, Arizona, ASARCO L.L.C. (2006) 
• Due diligence review of three copper mines in Arizona focusing on integrity of the geologic models, 


databases, and ore reserve estimation criteria.  Site visits, interviews, and preparation of report and oral 
presentation to ASARCO Board of Directors. 


 
Sierrita Copper Mine, Sahuarita, Arizona, Phelps Dodge Corp. (2000) 
• Supervised team of 2 geologists and 4 core splitters on a mine development diamond drill program. 


Geological and geotechnical logging.  
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Florence In-Situ Leach Project, Florence, Arizona, BHP Copper, Inc. (1995 – 1999) 
• Conducted geological and hydrogeochemical pre-feasibility, feasibility, and pilot test investigations for a 


“greenfields” copper in-situ leach project.  Duties included supervision of a team of geologists, 
hydrologists, geochemists, data entry personnel, and sampling technicians. Coordination of drilling, core 
hole abandonment, surveying, and re-assay programs.  Technical skills include drilling logistics, logging 
diamond drill core, rotary, and reverse circulation cuttings, interpreting downhole geophysical surveys, 
mineralogical fracture studies, geotechnical logging, and establishing assay QA/QC protocols. 


• Technical writer and lead editor on a number of company feasibility documents.   
• “Competent Person” designation by the Australian Institute of Mining and Metallurgy and BHP peers in 


the preparation of mineral resource and ore reserve calculations.  Part of 3-member team to calculate 
mineral resource and reserves for the Florence Project according to AusIMM protocols.   


• Trained and mentored approximately 35 scientific staff members over a 5-year period. 
 
 
Key Experience: Tailings 
Ms. Hoag has supported engineering investigations and design work for new tailings impoundments. 
 
Recent project experience includes: 
 
Ray Complex, Kearny, Arizona ASARCO L.L.C. (2005-2006) 
• Lead geologist in geological and geotechnical assessment and surface and subsurface evaluations for site 
selection of a new tailings impoundment at a major copper mine.  Investigation included an order of 
magnitude assessment of 11 alternatives and preliminary engineering assessment of four sites.
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Key Experience: Environmental Permitting and Compliance 
 
Ms. Hoag has experience with environmental permitting and compliance monitoring for active and closed 
mines.  Experience includes permit negotiations and application submittals to various agencies, primarily 
Arizona Department of Environmental Quality (APP groundwater and solid waste programs), Environmental 
Protection Agency (UIC program), and State Mine Inspectors Office (Mined Land Reclamation Program). 
 
Recent project experience includes: 
 
Pinto Valley Operations, Miami, Arizona BHP Copper, Inc. (2006-2008) 
• Prepared an amendment application to ADEQ to add waste water treatment plant and solid waste landfill 


to existing Aquifer Protection Permit (APP). 
• Preparation of two amendments to existing APP to incorporate new discharging facilities and changes in 


groundwater quality alert levels for mine start up including project coordination and participation in 
BHP-ADEQ negotiations. Successful completion of amendments using ADEQ’s new expedited third-
party review program. 


• Prepared application for a Type 3.03 General APP application (Vehicle and Equipment Wash) using 
ADEQ’s new expedited third-party review process.   


 
San Manuel Plant Site, San Manuel, Arizona BHP Copper, Inc. (2000-Present) 
• Lead geologist in scientific investigations in support of Arizona aquifer protection permit (APP) 


applications for area-wide closure of the Plant Site including geological, geochemical, and soil 
remediation studies.  Duties included project coordination and management, preparing technical 
submissions to regulatory agencies, drafting aquifer protection permit for review/approval of ADEQ, 
coordinate/attend meetings and site tours with BHP and ADEQ, and on-going monitoring support during 
reclamation of a major copper processing and tailings facility.   


• Site characterization included soil sampling of impacted smelter/concentrator area, geochemical 
assessment of major tailings facility. 


• Prepared technical documentation to support scientific and engineering closure evaluations including the 
numerical groundwater flow model, long-term geochemical assessment of the reactivity of the tailings 
facilities, and the engineering design plans for the tailings and plant area. 


• Preparation of documentation for an APP application with ADEQ Solid Waste to close three active 
landfills.  Agency negotiations with ADEQ groundwater and solid waste APP groups. 


• Prepared documentation for a Declaration of Environmental Use Restriction for re-development of the 
Plant Area and deed restrictions on the landfills. 


• Provided technical information to another consulting firm to support an APP for operation of the waste 
water treatment plant. 


San Manuel Mine Site, San Manuel, Arizona BHP Copper, Inc. (2000-Present) 
• Prepared amendment application to ADEQ to add closed landfills to existing APP 
• Lead geologist in scientific investigations in support of Arizona APP application for the San Manuel 


Mine including geological, geochemical, and geophysical studies. Duties included project coordination 
and management, preparing technical submissions to regulatory agencies, drafting aquifer protection 
permit for review/approval of ADEQ, coordinate/attend meetings, agency negotiations, and site tours 
with BHP and ADEQ, and on-going construction and monitoring support during reclamation of a major 
copper mine.   


• Site characterization duties included geological and geotechnical logging, well installation, water quality 
sampling and monitoring, contact paste tests, meteoric water mobility column tests, data compilation and 
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interpretation, and map compilation in support of geochemical, hydrological, and slope stability 
assessments for this closed copper mine (2000-2004). 


• Prepared technical documentation for a successful amendment to an existing APP for the San Manuel 
Mine to incorporate new discharging facility.  Attended meetings between client and the Arizona Dept. 
of Environmental Quality (ADEQ) and drafted the approved permit amendment for ADEQ (2003). 


• Prepared and reviewed area-wide APP application and technical submittals covering general information, 
numerical groundwater model, groundwater transport model of Pit Lake and groundwater quality, 
engineering options analyses, long-term water management strategy, and engineering design plans and 
as-built documents. 


• Routine compliance monitoring and reporting for APP and Underground Injection Control (UIC) permit. 
• Coordinate with other consulting companies/personnel covering specialized aspects of the closure and 


reclamation of the Mine and Plant Sites. 
• Drafted Aquifer Protection Permit for Mine and the Permit Fact Sheet for review and approval by ADEQ 


(2005-2006).  Prepared display materials for ADEQ Public Hearing in 2006.  APP was finalized in 
August 2006. 


 
Questa Mine, Questa, New Mexico, Molycorp (2003-2004) 
• Project manager for support team to provide logging and geologic modeling services. Supervise 2 


geologists. 
• Project manager for geological investigations related to mine closure/closeout planning and stability 


assessment of mine rock piles. Supervised 4 geologists and 1 AutoCAD technician.  Prepared rectified 
geologic cross sections and a variety of surface maps over a 4 square mile area.  Team prepared surface 
maps and cross sections of rock type, alteration, and pyrite concentration to support mine subsidence and 
geochemical assessments for closure planning. 


• Prepared geological sections and surface maps using Surpac software for Molycorp and its consultants 
(Agapito, Golder, Norwest). 


• Prepared a summary report in support of a closure/close-out plan submitted to state regulatory agencies.  
 
Florence Project, Florence Arizona, BHP Copper (1997-1999) 
• Data compilation and preparation of scientific studies for APP and UIC application documents.  


Reviewed and edited APP application as written by environmental consultants Brown and Caldwell, 
Phoenix.  Assisted BHP Environmental Manager, John Kline, to get approved APP in record time (2 
years). 


• Attended ADEQ and EPA meetings and gave site tours to government agency personnel.  Responsible 
for agency compliance monitoring reporting. 


• Responsible for application to amend existing APP to reflect updates in alert levels and monitoring 
requirements including agency meetings, negotiation, and technical submittal.  
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Profession Senior Hydrogeologist 
Education M.S., Geology, California State University, Long 


Beach, California 
B.A., Geological Sciences, Bradley University, Peoria, 
Illinois 


Registrations/ 
Affiliations 


Professional Geologist, Arizona (#26034) 
Professional Geologist, California (#5425) 
Certified Professional Geologist, American Institute of 
Professional Geologists, #8313 
National Ground Water Association 
Arizona Hydrological Society 
Arizona Geological Society 
Society for Mining, Metallurgy and Exploration, Tucson 
Section 
Member, Arizona Board of Technical Registration  


 
Specialization Environmental compliance, hydrogeology, site characterization, project management, 


pre-feasibility and feasibility assessment for mineral properties 
 
Expertise Ms. Garcia is a senior hydrogeologist and a registered professional geologist with 


over 20 years of experience in environmental compliance projects. Her 
responsibilities include summary reports, compliance documents, and work plans; 
interpretation of hydrogeologic data; project management; and closure of 
environmentally-impacted sites and structures. Ms. Garcia has successfully prepared 
Aquifer Protection Permits approved by the State of Arizona, including under the 
expedited permit program. Ms. Garcia has also conducted site assessments under 
CERCLA and RCRA programs. Her project experience includes site assessments and 
groundwater investigations at diverse project sites such as aerospace facilities, oil 
refineries, steel foundries, crude oil production land, manufacturing facilities, 
smelters, active mining facilities, and gas stations. Ms. Garcia has managed due 
diligence evaluations of acquisition and merger opportunities and provided technical 
input regarding various industrial properties. She interacts with multiple regulatory 
agencies and all levels of government departments (i.e., local, county, state and 
federal). Her projects include a wide variety of contaminants (e.g., solvents, 
petroleum products, metals, pH, asbestos, radioactive materials, PCBs, and general 
water quality parameters).   


 
Certification 8-hour OSHA and 8 hour MSHA 


PSMJ Resources, Inc., Certificate of Achievement, Project Managers Bootcamp 
 
Employment Record 
2004 – Present SRK Consulting (U.S.), Inc., Tucson, Arizona, Senior Hydrogeologist 
2003 – 2004 Self-employed hydrogeologic consultant, Tucson, Arizona 
2002 – 2003 RETEC, Long Beach, California, Senior Project Manager 
1999 - 2002 IT Corporation, Tucson, Arizona, Technical Services Manager 
1998 - 1999 Hydrometrics, Inc., Tucson, Arizona, Senior Hydrogeologist 
1991 - 1998 Groundwater Resources Consultants, Inc., Tucson, Arizona, Senior 


Hydrogeologist, Project Hydrogeologist 
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1987 - 1991 Engineering Enterprises, Inc., Long Beach, California, Project Hydrogeologist 
1985 - 1987 BCL Associates, Inc., Long Beach, California, Geologist 
 
Publications Three published technical papers on environmental aspects of petroleum-impacted 


properties and one white paper 
 
Languages English 
 
Publications 
 
1. D. Garcia, 1997, “Report of the Arizona Geological Survey Review Committee”, Arizona Geological 


Survey, Open-File Report 97-20. 
 
2. D. Garcia, 1995, “Impact of the Newport-Inglewood Structural Zone on Groundwater Conditions in the 


Vicinity of Signal Hill, California”, California State University, Long Beach, California. 
 
3. D. Garcia and E. Henry, 1989, “Environmental Considerations for Real Estate Development of Oil Well 


Drilling Properties in California”, AAPG-SEPM-SEQ-SPWLA Pacific Section 64th Annual Meeting. 
 
4. D. Garcia and E. Henry, 1988, “Environmental Considerations for Real Estate Development of Oil Well 


Drilling Properties”, Hazardous Materials Management Conference and Exhibition/West. 
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Key Experience:  Mining 
 
Ms. Garcia has worked at a variety of facilities associated with the mining industry, including active and 
closed mines and smelters. 
 
Recent project experience includes: 
 
Pinto Valley Operations, Gila County, Arizona, BHP Copper Inc. (2006-2007) 
• Aquifer Protection Permit. Prepared application for “other” amendment to modify a discharging facility. 


Successfully maintained schedule under expedited program 
• Aquifer Protection Permit. Prepared application for “other” amendment to modify alert levels set in the 


permit for sampling points. Conducted work under expedited program 
 
Confidential Client, multiple zinc mining and processing facilities (2006) 
• Conducted a review of the environmental permitting and compliance issues at zinc mining and 


processing facilities as part of a due diligence effort 
 
Johnson Camp Mine, Cochise County, Arizona, Platinum Diversified (2006) 
• Managed the fatal flaw assessment of a copper mining and processing facility. Responsible for technical 


input regarding the environmental permitting and compliance issues. Managed the preparation of the 
Competent Person’s Report for the London Stock Exchange AIM 


 
San Manuel Plant Site, San Manuel, Arizona, BHP Copper Inc. (2004 - 2007) 
• Aquifer Protection Permit. Lead team in preparing the general information submittal for the Aquifer 


Protection Permit. Responsible for maintaining schedule, resources, and budget 
• Prepared soil characterization report. Compiled soil data from multiple sampling events and summarized 


remedial alternatives. Oversaw preparation of engineering control plan with preferred remedial 
alternative 


• Prepared updated Mined Land Reclamation Plan per the requirements of the Arizona State Mine 
Inspector’s Office 


• Prepared sampling and analysis plan for groundwater monitoring program 
• Managed the environmental permitting activities associated with the closure of the Plant Site 
 
San Manuel Mine Site, San Manuel, Arizona, BHP Copper Inc. (2006 - 2007) 
• Aquifer Protection Permit. Responsible for permits to operate and close landfills. Conducted work under 


Solid Waste and Groundwater Protection departments of ADEQ 
 
Hurley Smelter and Tailing Impoundments, Hurley, New Mexico, Chino Mines Company (2005) 
• Prepared remedial investigation report for the smelter/tailing soils investigation unit. Report included 


summary of the site background and physical setting, data quality objective process, and sample 
collection approach, description and results of surface soil, surface water and sediment sampling 
activities, and geostatistical analysis of the analytical results. 


 
Confidential Client, copper mining and processing facility (2005 – 2006) 
• Developed an inventory process, conducted a waste inventory, and prepared a summary report of 


findings 
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Ray Mine, Ray, Arizona, ASARCO (1998 – 1999) 
• Aquifer Protection Permit. Provided support in preparing the Consent Decree Completion submittal. 


Oversaw groundwater sampling activities at active copper mine. Prepared QAPP and SAP 
 
Asarco Tennessee Mines Division, various locations in Tennessee, ASARCO (1998 – 1999) 
• Spill Prevention, Control and Countermeasures Plans. Field inspected five underground zinc mines and 


prepared individual spill prevention plans 
 
Former Murray Smelter Facility, Murray, Utah, ASARCO (1998 – 1999) 
• Conducted quarterly monitoring and prepared compliance reports for former smelter 
 
Smelter, El Paso, Texas, ASARCO (1998 – 1999) 
• Remedial Investigation and Feasibility Study. Prepared summary report on soil and groundwater data 


collected at site, and area geology, hydrogeology and surface water data 
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Key Experience:  Solvent Contamination 
 
Ms. Garcia has extensive experience at sites with volatile organic contamination. 
 
Recent project experience includes: 
 
LA Paint Facility, Vernon, CA, Beazer East, Inc. (2001 – 2003) 
• Project geologist for industrial grade paint and coating manufacturer. Oversaw activities related to 


closure of underground storage tanks under jurisdiction of City of Vernon Health and Environmental 
Control. Reviewed and edited work completed by site engineer 


 
Motorola 52nd Street Superfund Site, Operable Unit 3 Study Area, Phoenix, AZ US Army Corps of 
Engineers for US Environmental Protection Agency Region IX (2001 – 2002) 
• Lead geologist for groundwater investigation. Reviewed and edited groundwater investigation work plan, 


prepared scope of work requests for vendors, determined well locations, assisted in the permitting 
process for the City of Phoenix, and met with agency representatives in the planning stage 


 
Alameda Point, Alameda, CA, US Department of the Navy, Engineering Field Division, Southwest 
(2000 – 2001) 
• Prepared conceptual site models describing site description and history, local geology and hydrogeology, 


groundwater quality, beneficial use determination, and site characterization and remediation status for 
former naval air station under the Installation Restoration program. Twenty-nine individual sites were 
considered as part of the groundwater monitoring program. Provided senior review for the base-wide 
groundwater monitoring program 


 
Payson WQARF, Payson, AZ, Arizona Department of Environmental Quality (1999 – 2001) 
• Project manager for follow-on work following extraction treatment system construction. Directed 


acquisition of field data, prepared monthly groundwater level monitoring reports and coordinated 
maintenance of the system following construction completion 


 
Raytheon (formerly Hughes Aircraft Company), Tucson, AZ, Raytheon (1997) 
• Review of Quarterly Groundwater Monitoring Program. Conducted an on-site review of field sampling 


procedures and reviewed sampling program for this aerospace company 
 
Santa Susana Field Laboratory, Canoga Park, CA, Boeing North American, Inc., Rocketdyne Division 
(1991 – 1998) 
• Groundwater Monitoring Quarterly and Annual Reports, Health and Safety Plan (HSP), Sampling and 


Analysis Plan (SAP), and Quality Assurance Project Plan (QAPP). Assessed conditions and prepared 
various reports for this 2,700-acre rocket-engine testing facility. Work included quarterly and annual 
groundwater sampling of over 200 monitor wells, installation of cluster wells, aquifer testing and 
geophysical testing of new wells, and compliance under the Post-Closure Permit. Responsible for 
preparation of compliance documents such as HSP, SAP and QAPP 
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Key Experience:  Petroleum Contamination 
 
Ms. Garcia has extensive experience at sites with petroleum hydrocarbon contamination, including free-
phase and dissolved product. 
 
Recent project experience includes: 
 
BP Carson Refinery, Carson, CA, BP West Coast Products LLC (2002 – 2003) 
• Compliance of a site-wide cleanup and abatement order (California Regional Water Quality Control 


Board, Los Angeles Region). Work included LNAPL recovery, identifying contaminant sources, 
investigating releases, groundwater monitoring programs, and design, implementation, operation and 
maintenance of remedial systems for LNAPL and dissolved phase constituents. Scope included Installed 
new deep monitoring wells, designed using in-situ groundwater sampling methods, and a recovery well 
as part of an oxygenate plume delineation 


 
Bulk Fuel Terminals, Various locations in northern CA, Shell Oil Products US (2002 – 2003) 
• Served as the senior hydrogeologist for the groundwater monitoring program at three bulk fuel terminals 


(San Jose, Sacramento and Stockton). Responsible for quarterly and annual reporting to California 
Regional Water Quality Control Board (San Francisco Bay and Central Valley Regions) 


 
Maintenance Yard, Yuma, AZ, Yuma County Department of Public Works (1999 – 2002) 
• Project manager for vehicle maintenance facility under the State of Arizona Aquifer Protection Permit 


requirements. Prepared compliance reports   
 
Former Pima County Hospital and Maintenance Yard, Tucson, AZ, Pima County Department of 
Public Works (1999 – 2002) 
• Project manager for former underground storage tank site after remediation of site using soil vapor 


extraction technology was completed. Managed groundwater sampling program and requested site 
closure   


 
Former Manufactured Gas Plant, Ottumwa, IA, unnamed utility client (2001) 
• Site investigation and risk assessment. Prepared portion of report regarding site investigation, including 


summary of previous investigations, description of local and site-specific hydrogeology, summary of site 
investigation activities and data, and discussion of the nature and extent of contaminants 
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Key Experience:  Construction 
 
Ms. Garcia has been involved in several large construction projects, including a Central Arizona Project 
recharge facility and the expansion of an active landfill. 
 
Recent project experience includes: 
 
Lower Santa Cruz Recharge Project, Marana, AZ, Pima County, (1998 – 1999) 
• Provided support in excavation of three spreading basins and construction of levees along a six-mile 


reach of the Santa Cruz River 
 
Calabasas Landfill, Calabasas, CA, County Sanitation Districts of Los Angeles County, (2000 – 2001) 
• Performed geologic monitoring and geotechnical sampling of clay excavation as part of landfill 


expansion. Identified and segregated useable clay for liner construction during the landfill cell 
excavation. Directed earthmoving equipment and prepared summary report 
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Profession Environmental Geology, Geophysics 
Education B.A., Journalism, Marquette University 


M.S., Geology and Geophysics, University of Hawaii 
Ph.D. Program (incomplete), University of Arizona 


Registrations
/Affiliations 


Registered Geologist – Arizona, No. 16483, 1984 
Professional Geologist – California, No. 4447, 1988 
Registered Geologist – Delaware and Virginia (lapsed) 
Member, Geological Society of America 
Member, American Geophysical Union 
Member/Secretary, Arizona Geological Society (former 
President) 


 


Certifications 8-Hour MSHA 
First Aid and CPR 


 
Specialization Environmental compliance and permitting; hazardous-waste site investigations 
 
Expertise Ms. Stone is an environmental geologist with more than 20 years’ experience in 


geology, geophysics, and hydrogeology across the U.S. She is a registered geologist 
in Arizona and California. She has negotiated with federal and state agencies on 
behalf of clients; developed comprehensive work plans and prepared Superfund 
documents such as Remedial Investigation/Feasibility Study reports; supervised 
drilling and performed compliance sampling of soil and groundwater at federal and 
state hazardous-waste sites; and explored for precious metals and geothermal 
resources. She has served as project manager of the federally funded Arizona 
geothermal exploration project and of many exploration and hazardous-waste 
investigations. Her responsibilities include project management; analysis of 
geological, geochemical, and geophysical data; interaction with federal and state 
regulatory agencies on compliance issues; and preparation of proposals, work plans, 
and technical reports. 


 
Employment Record 
2006 - Present SRK Consulting, Tucson,  Ariz., Environmental Geologist 
2005 - 2006 Broadbent & Associates, Inc., Tucson, Ariz., Senior Geologist 
1998 - 2002 Bay Environmental Corporation, Salisbury, Mary., Owner/Principal 
1997 - 1998 John D. Hynes & Associates, Inc., Salisbury, Md., Principal Geologist 
1991 - 1996 S. S. Papadopulos & Associates, Inc., Bethesda, Md., Senior Geologist 
1989 - 1990 Brown and Caldwell Consultants, Inc., Sacramento, Calif., Principal Geologist 
1985 - 1989 S. S. Papadopulos & Associates, Inc., Davis, Calif., Senior Hydrogeologist 
1983 - 1985 Independent Consultant, Tucson, Ariz. and Sacramento, Calif. 
1978 - 1983 Arizona Geological Survey, Tucson, Ariz., Exploration Geologist/Associate 


Geologist 
 
Languages English; minimal French 
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Key Experience Regulatory 
 


• Provide Environmental Regulatory services in support of clients’ surface-water (AZPDES) and 
groundwater (APP) permitting needs. 


 
• Provided technical expertise (hydrogeological), along with the client’s environmental attorney and 


environmental accountant, in preparing and presenting arguments before the U.S. Justice Department 
in a $1.2 million federal cost-recovery action. The action was instituted by the U.S. Environmental 
Protection Agency after investigating groundwater contamination originating at the client’s site and 
further upstream at other sites.  


 
• Evaluated on- and off-site conditions at a closed gasoline station, evaluated historic and current data 


to demonstrate the occurrence of natural attenuation of hydrocarbons and negligible risk to human 
health and the environment. Negotiated closure of the site with the Virginia Department of 
Environmental Quality upon completing a Site Characterization Report. 


 


Key Experience Project Management/Environmental Investigations 
 


• Prepared an assessment of mine site conditions using existing geology, geochemistry and hydrology 
to evaluate the feasibility of an alternate overburden plan at an Arizona mine that was resuming 
operation. The plan, as proposed by the client, would eliminate the need to create an extra 
overburden pile with associated infrastructure, monitoring, and reclamation requirements, provide a 
beneficial use for the overburden, and enable immediate reclamation of an area scheduled to be 
reclaimed. 


 
• Developed the work plan and managed the investigation of an abandoned copper mine in the Sierra 


Nevada foothills with an open cut filled with copper-laden water. Water was seeping beneath a thin 
layer of cemented gravels into a nearby stream. (The California Toxic Pits Closure Act (TPCA) 
required an investigation of site conditions within and around the pit and tailings, and preparation of 
a Hydrogeologic Assessment Report.) In addition, performed a basin-wide water budget; assessed 
the influence of tailings on the pit water; evaluated climatic conditions, the potential for flooding, 
geology within a one-mile radius of the pit, and surface- and groundwater conditions; supervised 
core drilling of monitoring wells and geologic mapping; slug-tested wells; collected soil and 
groundwater samples; analyzed data, including bedrock fracture patterns; integrated a chemical 
assessment of the pit water prepared by an independent contractor; negotiated with California 
Regional Water Quality Control Board; and subsequently prepared a Feasibility Study evaluating 
disposal options for the tailings.  


 
• Developed the work plan for the second phase of a CERCLA Remedial Investigation at a former 


copper recovery facility that used both chemical and mechanical means to recover copper from 
discarded telephone wire. (Solvents had been spilled at the site, and soils and piles of stripped 
insulation were contaminated.) Contaminated groundwater had migrated off site and was threatening 
a nearby wetlands and a perennial stream.  In addition, managed field activities that included drilling 
monitoring wells, installing stream-bed piezometers, and quarterly sampling of groundwater; 
analyzed data that included continuous and periodic water-level records and water chemistry. 
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• Managed the logistics and directed field operations for an investigation at a site along San Francisco 
Bay where a manufacturing firm had dumped waste material for nearly 40 years. The site assessment 
included a magnetometer survey to locate drums of phosphorous reportedly buried beneath the waste 
pile; directing a large backhoe to excavate 40 trenches through the material, some more than 40 feet 
deep; mapping, photographing, and sampling the trench walls; field analyzing 500 samples for four 
separate parameters; selecting samples of waste material for chemical analysis; preparing samples to 
be archived; and preparing daily reports and a final report for the client. 


 


Key Experience Hydrological 
 


• Developed the scope of work and conducted well tests to measure hydrologic parameters beneath a 
parcel of land a client wanted to develop for a large store that required the disposal of nearly 10,000 
gallons per day of waste water. Previous infiltration tests identified a small area within the larger 
project area that met county infiltration requirements. The county, however, would not accept 
estimates of the ground-water gradient and the hydraulic conductivity, which where necessary to 
complete the disposal calculations. Results of the well testing indicated that the capacity of the site 
was insufficient to handle the needed disposal volume.  


 
• Performed a capture-zone analysis to demonstrate to the Maryland Department of the Environment 


that pumping an on-site well located outside the zone of contamination would not influence the 
contaminant plume, but would provide aquifer characteristics needed to design a remedy for the 
floating gasoline beneath the site. This strategy eliminated substantial costs that would have been 
incurred by the client for the treatment and disposal of water, had it been extracted from the 
contaminated zone during the test. 


 
• Developed water budgets and analyzed groundwater flow systems for select groundwater basins in 


northern Nevada when Washoe County was exploring options for acquiring additional water rights 
for importing groundwater into the Reno/Sparks area. 


 


Key Experience Other 
 


• Traveled to St. Petersburg, Russia for two weeks to provide technical and business assistance to a 
firm that specializes in providing in-situ bioremediation services to the Russian Defense Ministry, 
the transportation and oil and gas industries, and others.  
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Profession Engineer 
 


Education Master of Science in Geological Engineering, University of 
Nevada, Reno, 2003 
Bachelor of Science in Geology, Texas A&M University, 2000 
 


 


Registrations/ 
Affiliations 


MSHA 24-Hour New Miner Safety Training 
Engineer-In-Training 


 
Specialization Mine closure, slope stability, rock mechanics, and stormwater design. 


 
 
Expertise Ms. Balasko has two years of experience in engineering consulting.  Her training 


includes degrees in both geology and geological engineering, which mesh very well 
with mining work from exploration through operations and on to reclamation and 
closure.   


 
Employment Record 
2005 - Present Steffen Robertson and Kirsten (U.S.) Inc, Staff Engineer 


Tucson, Arizona 
 


2003 - 2005 Steffen Robertson and Kirsten (U.S.) Inc, Staff Engineer 
Reno, Nevada 
 


2001 - 2003 University of Nevada, Graduate Research Assistant 
Reno, Nevada 
 


2000 - 2001 University of Nevada, Graduate Teaching Assistant 
Reno, Nevada 
 


2000 United States Geological Survey, Student Conservation Association Internship 
 


 
Publications Schultz, R.A., Balasko, C.M., 2003, “Growth of Deformation Bands into Echelon 


and Ladder Geometries”, Geophysical Research Letters, Vol. 30.   
 
Balasko, C.M., 2003, “Mechanism and sequence of formation of deformation bands 
into spatially localized or distributed sets: Ladders, Riedels, and Echelon Arrays of 
Utah”, Master’s Thesis, May 2003, University of Nevada, Reno.   


 
Languages English 
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Key Experience:  Mine Construction and Closure Support 
 
BHP-Billiton San Manuel Project, (2004 – Present) 
San Manuel, Arizona:  
 
• Assisted with the development of a feasibility design for tailings facility closure, including risk 


assessment, storm water routing design, and tailings cover design, and advancement of the feasibility 
design through final design. 


• During the construction phase acted as quality assurance monitor and field engineer for the placement of 
engineered cover and the construction of stormwater channels. Duties of field engineering support 
included response to request for information (RFI) documents, redesign of grading and drainage plans, 
and redesign of rock lined channels. Preparation of as-built reports included compilation of Quality 
Assurance/Quality Control records and as-built drawings. 


 
BHP Billiton Robinson Mining Project,, (2003-2004) 
Ely, Nevada 
 
• Assisted in the implementation of the Temporary Closure Plan. 
• Involved in the development of a Final Plan for Permanent Closure including classification of historic 


waste dumps, reclamation of heap leach facilities, and stormwater planning. 
 
Quadra Robinson Mining Project, (2004) 
Ely, Nevada 
 
• Assisted with development of permit renewal documents, mine closure site characterization, stormwater 


analyses, project cost estimation, water balance and data analysis of pumping and seepage data.  
 
Crystallex, Minera Bonanza SA, Revemin II Project, (2004) 
El Callao, Venezuela 
 
• Completed a water balance for the feasibility study design of tailings storage facilities. 
 
Mirimar, Doris North Project, (2004) 
Territory of Nunavut, Canada 
 
• Completed a water balance for the design of tailings storage facility. 
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Key Experience:  Geological Engineering 
 
Elder Creek Heap Closure, (2004) 
Battle Mountain, Nevada 
 
• Completed heap leach facility stability analyses. 
 
Standard Mine (Apollo Gold), (2004) 
Imlay, Nevada 
 
• Completed heap leach facility stability analyses. 
 
Benton Crossing Landfill, (2004) 
Mono County, California 
 
• Completed stability analyses for landfill lifts; and 
• Researched geological description of the area. 
 
I-580, 395 Extension, (2004) 
Reno, Nevada 
 
• Completed stability analyses for excavation work along the route. 
 
Graduate Research Assistant, (2001 – 2003) 
University of Nevada, Reno 
 
• Fieldwork included rock sample collection, and identification.  
• Modeling of stress conditions within rock samples using a computer model written in Fotran77 


computer. The goal of the modeling was to produce the observed structure within the rock samples.  
• This assistantship called for excellent writing skills in order to create publishable material, as well as, the 


abilities to research scientific topics thoroughly and to work independently.  
• Fieldwork and research involved with the assistantship has resulted in two posters presentation at a 


national conference (December 2002 and 2003), a talk at Grand Staircase-Escalante National Monument 
mini-conference and culminated as a Masters of Science defence in April.  
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Profession Civil Engineer 
Education B.S., Civil Engineering University of Arizona, Tucson, 2004 
Registrations/ 
Affiliations 


Engineer-In-Training, Arizona 
Member, American Society of Civil Engineers 


 


Certification Surface Metal MSHA Safety Training 
 


 
Specialization Civil engineering, surface water hydrology, geotechnical characterization 


Expertise Mr. Begay is a civil engineer in-training.  His responsibilities include the collection 
and analysis of data, with particular emphasis in surface water hydrology work.  He 
has been active in project work requiring design of storm water diversions.  
Currently he is providing field engineering support during the reclamation of a 
major copper mine in Arizona. 


 
Employment Record 
Jan. 2005 - 
Present 


SRK Consulting (U.S.), Inc., Tucson, Arizona 
Staff Civil Engineer 


2001 - 2003 University of Arizona, Tucson, Arizona 
Math Tutor 


2000 Pima Community College, Tucson, Arizona 
Math Tutor 


 
Languages English 


Navajo 
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Key Experience: Surface Water Engineering 
 
Recent project experience includes: 
 
BHP Copper San Manuel Operations (2005 – present) 
• Conducted geotechnical investigation of soils for clean water diversion channel and additional borrow 


pits.  Investigation included sampling surface excavations and auger drilling for subsurface samples.  The 
investigations lead to characterization of soils for future use as tailings cover.  Investigation included 
sampling surface excavation and auger drilling. 


• Assisted with analysis of storm water runoff routing for tailings dam and emergency spillway routing.  
Used Technical Release 55 (TR-55) for modeling storm water runoff, and used level pool routing in 
Microsoft Excel to model emergency spillways. 


• Open pit mine surface water investigation for further investigation of runoff water quality.  Used the aid 
of Civil AutoCAD surface terrain feature. 


• Assisted preparing environmental and engineering submittals to the Arizona Department of 
Environmental Quality for applications for aquifer protection permits for closure of the mine and plant 
site. 


Somaïr Uranium Mine Heap Leach Feasibility Study, Niger, Africa (2006) 
• Completed analysis of storm water runoff, sub drain pipe spacing, channel sizing and details for the heap 


leach facility. 
 
 
Key Experience: Mine Construction and Closure Support 
 
Recent project experience includes: 
 
BHP Copper San Manuel Operations (2005 – present) 
• Construction support for reclamation of tailings facility, heap leach facility, and industrial ore processing 


facilities.  Responsibilities include field inspection, field engineering support, documenting, sampling, 
testing, and preparation of as-built reports.  Duties of field engineering support included response to 
request for information (RFI) documents, redesign of grading and drainage plans, and redesign of rock 
lined channels.  Preparation of as-built reports included compilation of Quality Assurance/Quality 
Control records and as-built drawings. 


• Completed as-built documentation for the San Manuel Mine Closure Project for the Arizona Department 
of Environmental Quality and Arizona State Mine Inspectors Office. 
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03/12/2008 08:51 AM Subject FW: SOQ

-----Original Message-----
From: Black, Ken [mailto:kblack@srk.com] 
Sent: Tuesday, March 04, 2008 2:56 PM
To: Tom Furgason
Cc: Hoag, Cori; Ortman, Dale
Subject: RE: SOQ

Tom
Please find attached an SOQ. This is an updated version that was shared
with you earlier and includes an additional list of specialists in
regulatory affairs, permitting and engineering.

If you have any questions please don't hestitate to call.

Regards,
Ken

Ken Black P. Eng
Principal Consultant
3275 West Ina Road, Suite 240
Tucson, AZ. 85741
kblack@srk.com
Phone:  +1 520 544 3688
Fax:    +1 520 544 9853
Mobile: +1 520 204 5220
www.srk.com

NOTICE - This message contains information that is confidential and
privileged and is intended only for the use of the addressee named
above.  If you are not the intended recipient of this message you are
hereby notified that you must not disseminate, copy or take any action
in reliance on it. If you have received this message in error please
notify tucson@srk.com.

-----Original Message-----
From: Ortman, Dale
Sent: Tuesday, March 04, 2008 9:29 AM
To: 'tfurgason@swca.com'
Cc: Black, Ken; Hoag, Cori
Subject: Re: SOQ

Tom,

Call Ken Black or Cori Hoag at our office and they can forward you the
SOQ.  Also, if there are any other technical specialties that were not
included in the SOQ they can supply people to fit.

It's a balmy morning here on the shores of of the Bering Sea..... Ice to
the horizon....

I'll be back next Tuesday.

Dale
Dale Ortman
SRK Consulting
520-444-9463
Sent via BlackBerry

----- Original Message -----
From: Tom Furgason <tfurgason@swca.com>
To: Ortman, Dale
Cc: Beverley A Everson <beverson@fs.fed.us>
Sent: Tue Mar 04 07:38:18 2008
Subject: SOQ



Hi Dale,

Would it be possible to get an electronic copy of SRK's SOQ?  Bev
Everson would like to transmit your quals to some specialists in other
offices for review.  Ideally, we'd like the SOQ and resumes of key
staff.  I know that you are out this week, so let me know if there is
somebody in the Tucson office that I should contact.  Thanks.

Tom
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 Overview 
Overview 


SRK is pleased to submit this Statement of Qualifications 
to SCWA for the Augusta Rosemont EIS project.  SRK 
Consulting is an international company focused on 
providing engineering and environmental consulting 
services to the mining industry.  This SOQ presents a brief 
overview of SRK’s North American operations and 
presents a select number of senior professionals whose 
areas of specialization and career experience give SRK an 
unparalleled source of expertise to support the 
environmental impact assessment process. 


The staff portion of this SOQ is organized by the areas of 
mining specializations sought by SCWA to augment their 
expertise in the preparation of a complete and defensible 
EIS.  The specilizations are: 


• Mining impact analysis and NEPA compliance 


• Geolologial, geotechnical and mine planning 


• Tailings engineering 


• Groundwater 


• Heap leach engineering 


• Soil covers and erosion control 


• Geochemistry 


Each section presents a number of SRK staff who are 
available to contribute to the EIS process as either a 
primary author or peer reviewer.  Brief biographical 
descriptions are provided for each professional and 
resumes are appended at the end of the SOQ. 
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North American Offices 
SRK Consulting is a multi-disciplinary consulting firm with 
over 30 years of experience providing engineering and 
environmental services to the natural resource industry 
worldwide. 


We are recognized internationally for providing expert 
advice and innovative, cost-effective solutions for our 
clients, primarily in the fields of environmental sciences, 
mining and civil engineering. Currently, the SRK 
organization includes more than 750 professionals who 
operate from twenty-eight offices located throughout the 
world and over 150 associate professionals. 


Our ability to efficiently communicate between our national 
and international network of offices allows us to work 
effectively on projects throughout North America and the 
world. The worldwide resources of SRK prove to be of 
great benefit to our clients, particularly on major 
international projects and projects where specialized 
expertise is required. 


This SOQ focuses on the services and experience of 
primarily our North American practice as they apply to the 
needs of the Rosemont EIS. Information on our 
international consulting practice is available at 
www.srk.com. 


SRK Consulting  
in North America 
 
Denver, Colorado 
Elko, Nevada 
Fort Collins, Colorado 
Reno, Nevada 
Saskatoon, Saskatchewan 
Sudbury, Ontario 
Toronto, Ontario 
Tucson, Arizona 
Vancouver, British Columbia 
Yellowknife, Northwest Territory 


 


 



http://www.srk.com/
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North American Offices 


 


 


Denver 
7175 West Jefferson Avenue 
Suite 3000 
Lakewood, CO  80235 
303.985.1333 (tel) 
303.985.9947 (fax) 
denver@srk.com


Elko 
1250 Lamoille Highway 
Suite 520 
Elko, NV  89801 
775.753.4151 (tel) 
775.753.4152 (fax) 
elko@srk.com  


Fort Collins 
19 Old Town Square 
Suite 238 
Fort Collins, CO  80524 
970.407.8302 (tel) 
970.407.8319 (fax) 
fortcollins@srk.com  


Reno 
5250 Neil Road 
Suite 300 
Reno, NV  89502 
775.828.6800 (tel) 
775.828.6820 (fax) 
reno@srk.com  


Toronto Tucson 
25 Adelaide Street East 3275 West Ina Road 
Suite 1000 Suite 240 
Toronto, ON  M5C 3A1 Tucson, AZ  85741 
416.601.1445 (tel) 520.544.3688 (tel) 
416.601.9046 (fax) 520.544.9947(fax) 
toronto@srk.com  tucson@srk.com  


Vancouver 
1066 West Hastings Street 
Suite 800 
Vancouver, BC  V6E 3X2 
604.681.4196 (tel) 
604.687.5532 (fax) 
vancouver@srk.com  


Yellowknife 
5th Floor, Precambrian Bldg 
4920 52nd Street 
Yellowknife, NWT X1A 2P3 
867.669.2430 (tel) 
867.669.2439 (fax) 
yellowknife@srk.com


Saskatoon Sudbury 
2366 Avenue C North 1 A Serpentine Street 
Suite 99A Copper Cliff, ON P0M 1N0 
Saskatoon, SK  S7L 5X5 705.682.3270 (tel) 
306.955.4778 (tel) 705.682.9031 (fax) 
306.244.4084 (fax)  
mliskowich@srk.com  



mailto:Denver@srk.com
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Services 
Services 
Mine Plan of Operations 


In the last ten years, we have prepared over 50 mine plans 
for all segments of the mining industry across the western 
United States for base metals, precious metals, industrial 
minerals, and decorative rock mines and quarries. These 
mine plans are associated with Greenfield facilities, 
expansions of existing facilities, and mine closures. 


SRK offers a wide range of solid experience with respect to 
mine plans. We can assist the client by helping to develop 
the long-term strategy for proposed activities by taking a 
look from “30,000 feet” to see the big picture. From there, 
we continue to focus with the client on the aliquot parts of 
the proposed activities and how they fit into the project. We 
have successfully anticipated potential regulatory issues 
with regulators as well as non-government organizations 
and have been able to resolve the issue with strong 
technical defenses. 


Successful completion of the tasks involved with the 
development and closure of a mining project requires the 
experience and skills of a diverse group of professionals 
familiar with the permitting conditions as well as the 
pertinent political and regulatory climate. This team 
approach allows SRK to anticipate and be responsive to 
key environmental and regulatory concerns. 


Mining Geology Services 
SRK undertakes mining geological studies using 
experience teams supported and advised by specialist 
consultants who continually review progress. These 
consultants provide technical support in the fields of ore 
genesis and petrology, drilling and sampling procedures, 
database construction, computerized geological modeling 
and resource estimation, mining hydrogeology, and 
geotechnics. Detailed advanced planning ensures that the 
work is undertaken in the most efficient manner possible in 
order to present the results, interpretation and 
recommendations in as short a time scale as possible. 


SRK has the in-house expertise obtained whilst 
undertaking and supervising hundreds of studies of mining 
projects and operations to provide a wide range of 
geological services to the mining and quarrying industry. 
SRK places a high level of importance on the 
comprehensive and systematic collection of geological data 
as well as maintaining a high level of quality and 
confidence in this data. These requirements are based on 
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Services 
SRK’s long experience of mining projects all over the world 
and in a wide range of geological environments. 
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Staff Specializations - Environmental 
Staff Specializations 
Mining Impact Analysis and NEPA Compliance 


SRK has more than 30 years of experience working in all 
environmental aspects of mining. Having undertaken 
numerous projects in over 60 countries on all continents, 
SRK is able to offer a truly international perspective, 
drawing on environmental expertise from any of our 
worldwide office network. SRK has gained environmental 
approvals for a wide range of mining projects, often 
through Environmental Impact Assessment studies.  SRK 
highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Dale Ortman, PE – Principal Engineer Project Manager 
Based in our Tucson office, Dale has the capabilities to 
manage the work and be the primary project contact.  He is 
a Geological Engineer with 30 years varied experience, 
including preparation of mining EIS and EA documents and 
both operational and closure design.  For the past 3 years 
he has been SRK’s engineer of record for our design of the 
closure of BHP-Billiton’s copper mining and processing 
operations at San Manuel, Arizona as well as serving as 
the owner’s Project Engineer.  With this work, the largest 
mine closure effort in the world, winding down Dale is 
available to lead the SRK project team. 


Ken Black, P. Eng. – Principal Consultant  
Ken is also based in Tucson. He is a Mining Engineer that 
has worked more than 30 years on advanced exploration 
project, permitting and regulatory affairs, mine operations, 
and mine closure and divestiture activities. Ken has worked 
on various US federal and state EIS and also has worked 
on numerous Canadian Enivironmental Asssessment and 
reviews. This regulatory experience necessitated 
interfacing with public sector groups, local, state and 
federal government agencies and special interest groups 
and often required negotiations with regulatory agencies 
and other stakeholders to achieve client objectives. Ken 
would assist with additional management and oversight 
support. Ken has been recently involved in the review, 
planning, design, permitting and construction for operations 
and closure of mine facilities in Mexico, Brazil, Suriname, 
Arizona, Wisconsin, Tennessee, British Columbia, Alaska, 
Newfoundland and Ontario.  


Terry Braun, PE – Principal Engineer - Peer Reviewer 
Mr. Braun is a Principal in the SRK Denver office with more 
than sixteen years of professional experience in mining and 
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Staff Specializations - Environmental 
environmental projects. He spent four years living in 
Arizona while establishing the SRK Tucson office. His 
practice incorporates various elements of environmental 
compliance activities as well as engineered solutions to 
potential environmental liabilities at mining and other 
industrial operations. He leads multi-disciplinary project 
teams to address the unique technical issues associated 
with mining operations.  


Dirk van Zyl, PE, Ph.D. – Peer Review 
Dr. van Zyl has over 25 years experience in mining waste 
management and closure projects throughout the Western 
U.S., South America and South Africa. His experience 
relates to tailings facilities, heap leach pads and mine 
waste rock dumps, under arid and wet conditions. Dirk also 
has significant tailings related seismic experience including 
projects in Bolivia, Chile, and California. Among his 
numerous other accomplishments, Dr. van Zyl was a 
member of the team responsible for development of the 
Arizona BADCT for mining operations.  Dirk is presently 
Director of the Mining Life-Cycle Center and Professor and 
Chair of Mining Engineering at the Mackay School of Earth 
Sciences and Engineering of the University of Nevada, 
Reno. 
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Staff Specializations - Geotechnical 
Geolologial, Geotechnical, and Mine Planning 


SRK provides a wide range of support in design and 
development of civil facilities associated with mining and 
other industrial operations. Our geotechnical engineering 
experience with the mining industry includes: 


• Site selection studies for mining units (e.g., heap 
leach facilities, tailing impoundments, mine waste 
management facilities) 


• Metallurgical and geotechnical testing and data 
review 


• Conceptual design recommendations 


• Detailed engineering design 


• Field testing and construction oversight 


Our engineering staff includes industry professionals with 
extensive operating experience as well as consulting 
experience from around the world. We work with our clients 
throughout the life-cycle of the project, including 
operational reviews during production, engineering risk 
analyses, and closure. 


Geotechnical investigation services include the design, 
preparation of specifications and documentation, 
appointment of a specialist contractor, supervision of the 
site work and laboratory testing, geotechnical care logging 
and mapping, the analyses of the results, and the 
production of a report with recommendations. Beyond the 
site investigation, SRK is also able to proceed with the 
subsequent geotechnical design tender letting and 
construction supervision. 


SRK highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Dale Ortman, PE – Principal Engineer 
Mr. Ortman has been practicing geological engineering for 
more 30 years with special emphasis on the geotechnical, 
hydro geologic, and engineering geologic aspects of 
mineral development.  He also has extensive experience 
dealing with the environmental and regulatory issues 
surrounding mine permitting and operational compliance. 
Mr. Ortman ‘s training includes degrees in both geology 
and geological engineering, which mesh very well with 
mining work from exploration through operations and on to 
reclamation and closure. He has worked primarily as an 
industry consultant; however, other positions include 
developing the Mine Engineering Department during the 
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Staff Specializations - Geotechnical 
start-up of a major base metal operation and working for a 
state mining regulatory agency.  


Jim Cremeens, PE – Principal Engineer 
Mr. Cremeens has over 16 years experience, much of 
which has been directly related to pit slope stability 
evaluation, design, and monitoring. Jim has conducted pit 
slope stability evaluations and designs for large open pit 
metal mines, open pit coal mines, and reclamation designs 
for various slopes. He also has considerable experience in 
slope monitoring techniques, and has designed slope 
monitoring programs for various active and reclamation pit 
slopes. In addition, Jim has considerable experience in 
surface and underground mine closure, and has developed 
innovative and cost effective mine closure designs. 


Jarak Jakobec – Principal Consultant 
Mr. Jakubec has more than 18 years of open pit and 
underground operating and consulting experience in 
Geology, Rock Mechanics and Mining. Jarek has worked 
on operating mines in Botswana, Canada and Czech 
Republic. He was the head of the geotechnical department 
of DeBeers diamond operations at Orapa and Letlhakane 
Mines in Botswana. As a principal consulting engineer he 
was involved in technical aspects of most of the world’s 
diamond producing mines and projects in Russia, Australia, 
Canada and South Africa. Jarek also coordinated a rock 
mechanics section at Cassiar underground block cave 
operation in northern British Columbia and he is also 
actively involved in International Caving Study. As an SRK 
consulting engineer, Jarek has completed mining projects 
all over the world. Mr. Jakubec currently specializes in 
technical auditing for operating mines, cave mining, 
practical rock mechanics, rock mass characterization, 
database management and computerized three-
dimensional models. 


Cam Scott, P. Eng. – Principal Engineer 
Engineering experience over the past 25 years has 
focused primarily on the geotechnical aspects of mining, 
including the site selection, design, permitting, and the 
operation and closure of mine waste facilities. International 
experience includes projects situated in the United States, 
Central and South America, and various countries from 
within the former Soviet Union and Europe. Recently 
involved with the detailed design of the Pascua Lama 
tailings dam in Argentina and closure planning for the Faro 
Mine in the Yukon Territory, Canada.  
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Staff Specializations - Tailings 
Tailings Engineering 


SRK is experienced in all facets of dam and tailings dam 
engineering design. Our design team provides a 
comprehensive range of services including site selection 
and feasibility studies, geotechnical and site investigations, 
detail design, contract administration, and project 
management. Specialized services include safety audits, 
flow slide analyses, and risk assessments.  


Although engineering design is site-specific in its scope, it 
includes an array of technical expertise which SRK has 
specifically developed and maintains in-house. SRK 
professionals represent a blend of geologic, hydrologic, 
civil, and geotechnical engineers with cumulative 
experience on countless dam and tailings engineering 
projects. 


Tailings facility design is typically conducted at the project 
evaluation stage to determine the viability of a mineral 
prospect. At the pre-feasibility level, the objective is 
typically to uncover potential fatal flaws. At the project 
feasibility level, a more detailed evaluation is required to 
provide more accurate cost estimate information for project 
financing purposes. Final engineering design is the 
ultimate level required for project permitting purposes and 
eventual construction. Design engineering is also often 
required during operations or post-closure to adjust to 
changes implemented or to address unforeseen conditions 
which may arise despite the highest level of original design. 


SRK highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Dave Bentel, P. Eng. – Principal Consultant 
Mr. Bentel has over 25 years of hands on engineering and 
environmental permitting experience in design, 
construction, operation, and closure of mine processing, 
waste disposal, and water management facilities. His 
specialties include: tailings disposal facility design, 
construction, operations management, and closure; 
process fluid management for tailings and heap leach 
systems; storm water management for waste rock and 
open pit systems; mine dewatering flow and volume 
management and disposal; cost-benefit evaluation using 
risk based assessments for proposed and operating 
tailings disposal facilities, and facilities requiring temporary 
or permanent closure; re-treatment of tailings including re-
slurring and/or mechanical transport, scheduling and 
management; and development of integrated closure plans 
for tailings disposal, heap leach, and process fluids 
management systems. Dave has been recently involved in 







 


 


August 2007 


Staff Specializations - Tailings 
planning, design, permitting, and construction for 
operations and closure of mine surface facilities in 
Argentina, Brazil, Chile, Peru, Portugal, New Mexico, 
Nevada, and California. 


Dave Luppnow, PE – Principal Engineer 
Mr. Luppnow has over 14 years of experience in site 
investigations, site selection, design, construction, 
reclamation, and project management of engineered 
structures for mine waste disposal including tailings dams, 
heap leach pads, and mine waste rocks dumps. He has 
managed multi-disciplinary studies for a broad range of 
tailings projects related to more than 20 tailings dams, 
including upstream, centerline, and downstream raised 
impoundments. He has specific experience with the site 
selection, design, commissioning, and operation of various 
tailings dams in the USA, Indonesia, Argentina, Chile, and 
Peru. He has specific failure evaluation experience having 
performed a number of tailings failure evaluation and/or 
deterministic risk assessments. This includes evaluating 
the failures of two tailings impoundments in Chile, being 
part of the team evaluating the failure of the Merriespruit 
impoundment in South Africa, and the design of the Lukwe 
tailings impoundment for Ok Tedi Mining in Papua New 
Guinea. 
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Staff Specializations - Groundwater 
Groundwater 


Assessing the potential to impact groundwater is 
fundamental to a mine impact evaluation.  Where potential 
pollutant transport in groundwater is the issue, SRK offers 
experienced groundwater modeling professionals to predict 
the fate and transport modeling.   SRK highlights the 
following staff for involvement with the Augusta Rosemont 
EIS project: 


Vladimir Ugorets, Ph.D. – Principal Hydrogeologist 
Dr. Ugorets has more than 29 years of professional 
experience in developing and implementing ground-water 
flow and solute-transport models related to mining, 
groundwater contamination, and water resource 
development.  Dr. Ugorets’ areas of expertise are in design 
and optimization of extraction-injection wellfields, 
development of conceptual and numerical ground-water 
flow and solute-transport models, and dewatering 
optimization for open-pit and underground mines. 


Roger Howell, MS, R.G. – Principal Hydrogeologist  
Roger Howell, MS, R.G. is a Principal Hydrogeologist with 
over 22 years of experience in mining hydrology, 
exploration geology/geochemistry, and environmental 
engineering. Mr. Howell's areas of expertise include 
management of mine dewatering and mine-water disposal 
projects, geological synthesis and development of 
conceptual hydrogeologic models, and integration of 
hydrogeology with exploration drilling and mine 
development programs. 


Larry Cope, MS – Senior Hydrogeologist 
Larry has over 18 years experience consulting to the 
mining, solid and hazardous waste, and oil and gas 
industries in the areas of groundwater resource evaluation, 
hydrogeologic characterization, contaminant evaluation, 
environmental site assessments, baseline studies, and 
groundwater and soils restoration. He has served as 
technical lead and project manager for several 
hydrogeologic and geochemical investigations.  
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Staff Specializations – Heap Leach 
Heap Leach Engineering 


SRK is experienced in all facets of engineering design for 
pre-feasibility, feasibility, permitting and construction of 
heap leach facilities. Engineering design is site-specific in 
its scope, but includes an array of technical expertise 
which SRK has specifically developed and maintains in-
house. 


SRK professionals are trained and experienced in the 
multi-faceted tasks associated with detailed engineering 
design. In-house staff represent a blend of geologic, 
hydrologic, civil and, geotechnical engineering with 
cumulative experience on dozens of heap leach 
engineering projects, many of which were advanced by 
SRK from the pre-feasibility stage through construction. 


SRK also provides valuable consulting expertise to 
operating heap leach facilities in the planning and design of 
heap leach expansions or in the eventual planning and 
implementation of facility reclamation and closure. 


In addition to engineering expertise with heap leach 
facilities, SRK also has a considerable background in 
permitting such operations both in the U.S. and 
internationally. By combining backgrounds in engineering 
and environmental sciences, SRK can design heap leach 
systems that are in compliance with applicable 
environmental regulations. 


 
Terry Mandziak, PE – Principal Engineer 


Terry Mandziak has more than 14 years of diversified 
professional experience in project coordination and project 
design mainly associated with geotechnical engineering for 
mining projects throughout the world. His experience 
includes the design and construction of heap leach and 
tailings facilities. His responsibilities typically include site 
selection, risk assessment, site investigation, laboratory 
analysis, slope stability assessment, data interpretation, 
costing analysis, and development of specifications, 
construction drawings, bid documents and construction 
programs. His project experience has included conceptual 
and final design engineering, preparation of construction 
documents, subcontractor selection, and construction 
management and supervision.  







 


 


August 2007 


Staff Specializations - Erosion 
Soil Covers and Erosion Control 


Due to the nature of mining-related disturbance, 
management of surface water runoff and infiltration at 
inactive or active mine properties is often a practical 
challenge. Large stockpiles and storage facilities require 
consideration of innovative storm water controls and best 
management practices.  SRK highlights the following staff 
for involvement with the Augusta Rosemont EIS project: 


Maritz Rykaart, Ph.D., P.Eng. – Principal Engineer 
Maritz Rykaart, Ph.D., P.Eng. is a Senior Geotechnical 
Engineer with 15 years experience in the design and 
construction of waste management systems for the mining 
industry, both for new proposed developments, operating 
mines, and mine closure.  He has worked on mine waste 
related projects and mining feasibility and scoping studies 
in Canada, South Africa, Australia, United States of 
America, Europe and South America. Most recently Maritz 
was the Project Manager and lead tailings design engineer 
for a new gold mine development proposed in Canada, 
taking the project from the scoping stage through to 
permitting.   


R. Breese Burnley, PE – Civil Design 
Mr. Burnley has more than 11 years of experience in 
engineering consulting and has performed site 
investigations, conceptual and detailed design, 
construction supervision, management and operational 
assessments, mine reclamation permitting, and closure 
design and permitting at numerous industrial, mining, and 
landfill properties throughout the western United States, 
Asia, and South America. His experience includes mine 
and waste disposal site engineering; stormwater, slope 
stability, and air quality analyses; design specifications; 
cost estimation; bid adjudication; construction oversight; 
and permitting. 
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Staff Specializations - Geochemistry 
Geochemistry 


Geochemistry includes the assessment of chemical 
elements’ abundance, source, mobility pathways, and fate 
in all terra environments. This assessment often involves 
multidisciplinary tasks utilizing other expertise within SRK 
and the client’s organization. Our approach usually 
involves: 


• Desk study to review available information and 
identify major gaps in knowledge 


• If justified further sample collection and analysis 
(mineralogical and chemical) 


• Test-work using internationally accepted protocols 
at a recognized laboratory, if required by study 


• Quantitative modeling, as needed, using 
specialized geochemical software such as 
MINTEA2, PHREEQC, WATEQ, STABCAL, and 
CEQUAL 


SRK has employed geochemists over the last 20 years and 
utilized their skills for a range of projects which include: 


• All aspects of hydrogeochemisty related to mine 
water management.  This includes environmental 
impact discharges, water treatment and control, 
water supply, toxicology, water source and fluid 
mixing 


• Assessment of Pit lake water chemistry, long-term 
prediction and pollutant control 


• Management and closure of waste rock, tailings 
and heap leach facilities 


• Geochemical quantitative modeling 


• Process chemistry and mineralogy 


• Expert Witness 


SRK highlights the following staff for involvement with the 
Augusta Rosemont EIS project: 


Rob Bowell, Ph.D. – Principal Geochemist 
Dr. Bowell has 15 years experience, specializing in the 
application of geochemistry and mineralogy to a wide 
range of mining and engineering problems in all parts of 
the world.  He has a background in mineral exploration in 
tropical and deeply weathered terrains in Africa and in 
academic research in process chemistry, environmental 
geochemistry, environmental engineering, and mineralogy.  
His main field of expertise is mineral processing and 
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Staff Specializations - Geochemistry 
geochemical treatment of arsenic-rich waste, mine waste 
and water including waste cyanide solutions, acid rock 
drainage, and saline water.  Rob also has extensive 
experience in mine closure and pit lake evaluation and 
management.  He has published over 80 papers in the 
fields of environmental and exploration geochemistry, 
treatment of mine waste and water and is a co-author to a 
book on the Mineralogy of Gold. 


Steve Day, MS, PG – Principal Geochemist  
Mr. Day is a specialist in the development of waste 
management plans to address acid rock drainage and 
leaching of mine wastes in general. He has particular 
expertise in the development of prediction methods for 
mine planning and modeling of leachate chemistry. His 
project experience includes development of innovative 
approaches to management of potentially acid generating 
wastes at new mines, assessment of existing waste 
disposal facilities at operating and abandoned mines to 
determine options for reduction or elimination of 
contaminated drainage, and environmental audits of mines. 


Daryl Hockley, P. Eng. – Principal GeoEnvironmental 
Engineer 


Mr. Hockley is a civil engineer with a Masters degree in 
environmental engineering. He provides project 
management and senior review of multi-disciplinary 
projects, as well as specialist consulting in mine closure 
and mine waste management Daryl’s mine closure 
experience includes leading SRK’s ten-year contribution to 
closure of the WISMUT uranium district in the former East 
Germany. He has also directed mine closure projects in 
Chile, Argentina, Australia and Indonesia. DaryI’s recent 
mine closure projects in Canada include development and 
implementation of closure measures for the Kitsault, Arctic 
Gold, Discovery, and Venus mines, preparation of closure 
plans for the Gibraltar and Deloro mines, and review of 
closure liabilities at over twenty operating and abandoned 
mines. He is currently involved in three of the largest mine 
closure projects in the Canadian north: as senior technical 
advisor for the clean-up of arsenic trioxide dust at the Giant 
Mine near Yellowknife; as technical project manager for 
closure of the Colomac Mine in the Northwest Territories; 
and as technical advisor for closure of the Faro, Van gorda 
and Grum mines in the Yukon.  


DaryI has directed waste characterization studies at over 
fifty mines. Recent examples include kimberlite tailings at 
the Jericho Mine; uranium tailings at the McArthur River, 
Key Lake, and Cigar Lake Mines; and massive sulphide 
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Staff Specializations - Geochemistry 
and depyritized tailings at the proposed Crandon Mine. His 
work in mine waste management includes design of the 
tailings facility for the Lisheen Mine, review of the tailings 
failure at the Porco Mine, risk assessment of the tailings at 
the Ketza River Mine, and the design of waste rock 
backfilling programs at the Flambeau and Lichtenberg 
Mines. 
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Profession Engineer 
 


Education B.S. (Civil Engineering), Witwatersrand, 1977 
 


 


Registrations/ 
Affiliations 


Professional Engineer in South Africa (Pr. Eng) 
MSAICE 
Nevada Mining Association 
Mine Safety and Health Administration (MSHA) – USA 
(Surface Mining) 


 
Specialization Operations optimization for mine water and waste management; closure planning 


and operating for closure.  
 


Expertise Mr. Bentel has over 28 years of experience in provision of engineering and 
environmental permitting services, and financial estimating services for mining 
facilities, including: 
• Process fluid and storm water management facilities 
• Tailings disposal facilities 
• Tailings recovery and re-treatment facilities 
• Heap leach facilities 
• Open pit and waste rock disposal facilities 
His expertise includes:  
• Cost-benefit evaluations using risk-based assessments for optimization of new 


and existing operations’ water and waste management facilities, and for 
facilities requiring temporary or permanent closure. 


• Closure and reclamation planning, design and implementation for process and 
non-process components of mining operations including mine infrastructure, 
processing plants, tailings impoundments, heap leach facilities, open pits and 
waste rock facilities. 


• Permitting of mine process components under water pollution control (design, 
operation and closure) and reclamation regulations. 


 
Employment Record 
1991 to Present SRK Consulting, Reno, Nevada 


Principal  
1981 to 1991 Steffen Robertson and Kirsten, Inc., Orange Free State Goldfields South Africa 


Partner and Branch Manager 
1980 to 1991 Steffen Robertson and Kirsten Inc., Johannesburg, South Africa 


Geotechnical Engineer 
1978-1980 Steffen Robertson Kirsten, Inc. Johannesburg, South Africa 


Geotechnical Engineer 
 
Languages English, Afrikaans  
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Publications and Presentations 
 
1. Smith, M. E., Bentel, D. L. and Robbertze, J. (1981): "The Use and Behaviour of Geotextiles in Under-


drainage Systems of Gold Mine Tailings Dams in South Africa". Proc. of the Second Int. Conf. on 
Geotextiles, Las Vegas. Industrial Fabrics Assoc. Int., St Paul, Minnesota, Vol. 1. 


2. Smith, M. E., Bentel, D. L., Robbertze, J. and Smith, A. C. C. (1982): "Use of Geotextiles in Uranium Gold 
Tailings Impoundments in South Africa". Proc. Fifth Symp. Uranium Mill Tailings Management. 


3. Smith, M. E., Bentel, D. L. and Robbertze, J. B. (1987): "Management Guidelines for the Construction of 
Gold Tailings Dams". Int. Conf. on Mining and Industrial Waste Management. Johannesburg. 


4. Smith, M. E., Robbertze, J. B. and Bentel, D. L. (1987): "The Repair and Recommissioning of Gold 
Tailings Dams". Int. Conf. on Mining and Industrial Waste Management. Johannesburg. 


5. Botts, S, Bentel, D, Parshley, J. (1995): "Closure and Reclamation Success at Echo Bay's Borealis Mine", 
Nevada Mining Association Mine Closure Conference. 


6. Bentel, D. (1996) “Systems Design for Site Specific Environmental Protection- Geotechnical 
Considerations”, Mining Environmental Handbook: Effects of Mining on the Environment and American 
Environmental Controls on Mining. Imperial College Press. 


7. Bentel, D, Ortman, D, and Parshley, J. (1999): “Design and Operational Practice to Aid Closure of Mine 
Processing and Waste Disposal Facilities”, University of Nevada, Reno, Conference on Mine Closure. 


8. Presentation to US Forest Service, NDEP and Industry Representatives, Elko, September 11, 2001: “Mine 
Water Management”. 


9. Bentel, D. and Scott, C. (2002): “Water Management for Tailings Impoundment”, Mining Environmental 
Management, The Mining Journal Limited, London, January 2002. 
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Key Experience:  
Dave graduated with a degree in Civil Engineering from the renowned University of the Witwatersrand in 
South Africa in 1977, and joined SRK Consulting in 1978. Since then he has been involved in finding 
solutions to the ever-changing challenges of mining and processing. He formed the O.F.S. Goldfields branch 
of SRK in 1980, and remained there for 10 years before moving to Reno, Nevada, where he currently resides. 
He is currently or has been recently involved in planning, design, permitting and construction for operations 
and closure of mine surface facilities in Arizona, Australia, Argentina, Brazil, Chile, Peru, Portugal, New 
Mexico, Nevada, and California.  Selected experience is summarized below. 
 
Mineração Serra da Fortaleza - Brazil, SA (1994 to 2004)  
• Development of detailed closure plans for the mine and waste disposal facilities 
• Performance of conceptual and preliminary design of tailings disposal and water management/supply 


facilities for nickel mine and coordination of detailed design and construction QA/QC using Brazilian 
engineering firm 


• Coordination of operations start-up deposition and management 
• Technical review of engineering design for embankment raise construction (upstream method) 
• Annual inspections of the impoundment and water management facilities 
• Technical evaluation and closure planning for mine facility closure 
Minera Alumbrera LTDA - Argentina, SA (1997 to 1999)  
Coordination of tailings disposal and water control during startup and initial operations. Specific project 
initiatives include: tailings deposition, beach development, supernatant pool control, maximization of tailings 
densities and volume occupation, plant and tailings impoundment water balance evaluation, rate of rise and 
freeboard determination, tailings management strategies to optimize preventative maintenance, longer 
minimization of operating costs, technology transfer and closure considerations. 
San Manuel Tailings and Plant Site Closure Design – Arizona, USA (2004 through Present) 
Preliminary, feasibility level and detailed engineering design for closure of the San Manuel tailings 
disposal and process water management facilities, including risk based landform, cover and storm water 
facility design to provide long term physical and chemical stability. 
Quadra Mining – Robinson Operation – Nevada, USA (2004 through Present) 
Engineering design and permitting for resumption of operations at Robinson Operation after purchase by 
Quadra from BHP; Water Pollution Control Permit Renewal; re-instatement of fluid management and 
tailings disposal facilities for start-up; tailings disposal and water management during start-up; resolution 
of regulatory compliance issues during operations; detailed planning, engineering design and permitting 
for annual tailings disposal expansion requirements including cyclone and reclaim water facilities, 
embankments and supernatant pond management facilities. 
BHP Nevada Mining Company - Nevada, USA (1996 to 2004) 
Coordination of tailings disposal and water control during the initial three years of deposition at the 
Robinson Operation, including deposition system re-design, preparation and implementation of operating 
manuals, performance of engineering, QA/QC and compliance requirements for the development of closure 
plans. (heap leach, dump rock acid leach and waste rock facilities); Design and operation of soil bio-
remediation systems; design and implementation of storm water control plans; Design and implementation of 
waste rock management plans; Design and implementation of process fluid management and monitoring 
plans. Mill and tailings circuit water balances to determine normal operating and storm condition free board 
requirements, and mill make-up water requirements.  Development and implementation of temporary closure 
plans (1999 to 2004); Scope development, site characterization and development of conceptual and detailed 
closure and reclamation plans for entire site (for submittal to regulatory agencies).  This was performed in 
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the context of maintaining strategic operating assets intact during the closure process, to facilitate resumption 
of operations.  
Round Mountain Gold Corporation - Nevada, USA (1996 to 2005) 
• Development of Operating Plans and Permit Application documents for Gold Hill property 
• Permitting and technical input into closure plan coordination and development for dedicated heap leach 


facilities at Round Mountain 
• Development and implementation of a closure plan for Manhattan Property including open pit, heap leach 


facilities, tailings impoundment, waste rock dumps and all remaining infrastructure, including development 
and submittal of a Final Plan for Permanent Closure to the Nevada Division of Environmental Protection. 
This was followed after closure implementation by a Final Closure Report 


Getchell Gold Corporation - Nevada, USA (1995 to 1998)  
Development of closure plans for abandoned, historic tailings; Development of operating plans for the 
remainder of the mine site including tailings disposal, heap leach, waste rock, and open pit facilities; 
Development of third management and monitoring plans; Development of closure and reclamation plans  
(reference Jon Barta 702-635-5001). 
Rio Tinto/Somincor - Portugal EEC (1998)  
Closure planning and conceptual closure design for existing operational, sub-aqueously operated tailings 
facility including determination of closure goals, and assessment of closure requirements to demonstrate non-
degradation of local and regional surface and groundwater resources, and protection of ecological resources. 
Rand Mines and Genmin- Republic of South Africa (1994 to 1995)  
Performance of risk based assessments of 8 tailings disposal facilities following the failure of the 
Merriespruit tailings impoundment. The assessments addressed solid and fluids management aspects of 
operations, mass stability and hydrologic competence with respect to the ability to withstand the impacts of 
high intensity, short duration storm events. From these evaluations, potential failure mechanisms were 
identified and the risks associated with each were quantified. Mitigative measures were identified and 
prioritized based on the relative cost-benefit relationships, as they pertained to desired risk reduction. 
Getchell Gold Corporation - Nevada, USA (1995 to 1998)  
Development of closure plans for abandoned, historic tailings; Development of operating plans for the 
remainder of the mine site including tailings disposal, heap leach, waste rock, and open pit facilities; 
Development of third management and monitoring plans; Development of closure and reclamation plans  
(reference Jon Barta 702-635-5001). 
Rio Tinto/Somincor - Portugal EEC (1998)  
Closure planning and conceptual closure design for existing operational, sub-aqueously operated tailings 
facility including determination of closure goals, and assessment of closure requirements to demonstrate non-
degradation of local and regional surface and groundwater resources, and protection of ecological resources. 
Rand Mines and Genmin- Republic of South Africa (1994 to 1995)  
Performance of risk based assessments of 8 tailings disposal facilities following the failure of the 
Merriespruit tailings impoundment. The assessments addressed solid and fluids management aspects of 
operations, mass stability and hydrologic competence with respect to the ability to withstand the impacts of 
high intensity, short duration storm events. From these evaluations, potential failure mechanisms were 
identified and the risks associated with each were quantified. Mitigative measures were identified and 
prioritized based on the relative cost-benefit relationships, as they pertained to desired risk reduction.   
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Profession 
 
Education 
 
 
 
 
Registrations/ 
Affiliations 
 
 
 


 
Principal Consultant 
 
Bachelor of Mining Engineering, Nova 
Scotia Technical College, 1972  
 
 
 
Professional Engineer, Province of Ontario  
Director of Professional Engineer 
Association of Nova Scotia – 1990-1992   
Director of Wisconsin Chapter of SME – 
1997-2001 
 


Specialization Mine closure, permitting, waste characterization and project 
management.  


 
Expertise    Ken has demonstrated leadership, project management, 


engineering, and operations skills.  He has held positions in 
Exploration, Operations, Project Development and Site 
Closures. Ken has successfully participated with a team to 
implement and maintain a high level of performance in 
production, safety, and environment with the aim of controlling 
cost and increasing shareholder value while reducing liabilities. 
He is experienced in managing regulatory, community, and 
legal issues associated with mineral projects. He is also 
dedicated to environmentally responsible resource management. 


 
Employment Record 
   
2006       SRK Consulting (Tucson) Inc., Principal Consultant 
     Tucson, Arizona  
 
2005 - 2006 Independent Consultant and Associate to SRK Consulting  
 
1994 - 2005 BHP Billiton Base Metals, Director, HSEC and Closed Mines 
  Houston, Texas  
 
1974 - 1991  Rio Algom Limited, managed various projects 
 
1972 - 1974  Aluminium Company of Canada 
 
 
Publications    Authored and/or co-authored numerous papers related to waste 


management design, and waste characterization, mine safety 
and environment. 


 
Languages  English 
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Key Experience:  Projects  


• Project Manager of BHP Billiton Bakhuis Conceptual Closure and Remediation Plan 
• Fatal Flaw Review of the Marmato Project in Columbia  
• Managed independent technical review of precious metal assets unnamed project in Mexico    
• Independent Engineers Review of gold projects in Mexico, British Columbia, China and 


Alaska.  
• Collaborated on a 43-101 review of Nickel Asia in Philippines.  
• Independent Engineers Review of Minefinders Dolores Project in Mexico.  
• Project management of San Manuel Plant Site closure project.  
• Managed closure activities for Elliot Lake Ontario uranium mines to comply with BHP 


Billiton governance requirements, developed risk reviews, budgeting and cost control, 
environmental studies, and co-coordinated regulatory affairs and permitting.  


• Developed conceptual closure plan and costs for Musselwhite Mine (Placer Dome), 2005.  
• Project Manager of BHP Billiton Samancor’s Roane Alloys site in Rockwood Tennessee. 


Assessment of divestiture options for Roane Alloy site.  
• Conducted closure audit of Old Dominion and Pinto Valley unit for BHP Billiton’s Global 


Audit Services.  
 
Key Experience:  Closure Projects  


BHP Billiton - Island Copper, British Columbia  
• Managed a technical and legal team in closure planning activities, project optimization, 


contract administration, budgeting and cost control, environmental evaluations, and co-
coordinated regulatory and permitting affairs.  


• Managed demolition and site remediation contract work valued at $4M.  
• Directed a technical consultants and management personnel in developing risk based closure 


options and plans a multi-million dollar project.    
 
BHP Billiton – Elliot Lake, Ontario (10 facilities), Poirier, Quebec and East Kemptville, 
Nova Scotia  
• Managed closure activities to comply with BHP Billiton governance requirements, developed 


risk reviews, budgeting and cost control, environmental studies, and co-coordinated 
regulatory affairs and permitting. 


 
BHP Billiton - Roane Alloys, Tennessee  
• Provide project management for a defunct chromium smelter site.  
• Manage technical and legal team in strategic planning for closure of site; directed 


environmental studies and closure planning options, human health and ecological risk 
assessment, contract administration, deterministic and probabilistic closure cost estimates,  
budgeting, and regulatory and environmental affairs.  
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Independent Consultant:  


• Developed conceptual closure plan and costs for Musselwhite Mine (Placer Dome), 2005.  
• Conducted health safety and environment audits for BHP Billiton uranium operations in New 


Mexico and Utah.  
• Conducted business audits of BHP Billiton facilities in Arizona and Project management of 


$19 M remediation plan for a chrome defunct smelter site in Tennessee; site characterization, 
the development of risk based options analysis, deterministic and probabilistic cost modeling 
and development of feasibility study and remedial plan.  


• Managed ecological and human health risk assessment to establish remedial closure goals.  
• Assessment of risk transfers options for a brown field’s redevelopment.  
• Developed governance and management standards for Peregrine Diamonds.  
• Collaborated on a 43-101 report on nickel laterite deposits in Philippines.  
• Collaborated on a third party review a 43-101 of a prospective iron ore deposit in Quebec.  
• Conducted a buyer’s DD review of a US zinc refinery.  
 
 
Industry Experience:  


Exploration:  


• Developed environmental/ community management plans for advanced exploration program 
BHP Billiton World Exploration.  


• Negotiated land-use and water-use permits and monitored compliance.  
• Managed environmental consultant to conduct site baseline environmental studies.  
• Managed major spill clean-up without regulatory intervention or citation.  
 
Closure:  


• Provided managerial oversight and governance for closure of BHP Billiton Base Metal sites.  
• Provided technical and due-diligence reviews for new or existing sites.  
• Managed Closure Projects for 14 properties as noted above.  
 
Permitting:  


• Participated with a multi-disciplined joint venture team (Exxon and Rio Algom) in 
developing and coordinating technical, legal and public relations strategies for a multi-million 
dollar permitting effort.  


• Participated with a team on project optimization, environmental evaluations for federal, state 
and local permits.  


• Co-ordinated ARD assessments and supervised waste characterization studies.  
• Managed a team in designing tailings management facilities, waste characterization programs 


and groundwater and solute transport modeling.  
 
 Corporate and Operations:  


• Manager of HSE and directed a staff of 24 environmental personnel at three underground 
sites.  
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• Seconded as acting Mine Manager to co-ordinate mine production and engineering activities.  
Directed geological and mine engineering staff to optimize open pit mine plans to meet 
falling market prices.  


• Developed and implemented effective health, safety and environmental management plan and 
programs and provided technical expertise and corporate governance on HSE matters.  


• Managed a team of external and internal professionals in the design and construction of 
multi-million tailings management facilities and wastewater treatment plant.  


• Worked collaboratively with regulators and non-government organizations (NGOs) in 
developing discharge standards for the receiving environment.  


• Participated in a multi-discipline team in negotiating three sets of labor contracts.  
• Collaborated with a team in developed a bankable feasibility studies that met World Bank 


requirements.    
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Profession: 
 
Education: 
 
 
 
 
Registrations/ 
Affiliations 
 
 
 


 
Geochemist 
 
Doctor of Philosophy, University of Southampton, 1988-1991 
Bachelor of Science, Geochemistry/Geology, Class 1 Honours 
Degree, University of Manchester, 1984-1987 
 
Fellow & Vice President, International Association of Applied 
Geochemists 
Fellow, Geological Society of London 
Member of the Society of Economic Geology 
Member of the Royal Society of Chemistry  
Councillor, IAEG 
Member, Geological Society of Nevada 
Member, State Geologists Board for Environmental Mine Pit 
Studies, Nevada 1997-2000 
Visiting Research Associate, Division of Materials and 
Minerals, Cardiff University 1998-present, Aberystywth 
University 2000-present 
Chartered Chemist, RSC (1997) 
Chartered Geologist, GSL (2001) 
Chartered Professional European Geologist (2002) 


 
Specialization: Mine impacted water chemistry (particularly for arsenic, cyanide and acid rock 


drainage) and mine waste characterization, water treatment, environmental and 
exploration geochemistry, biogeochemistry, ore mineralogy and chemical and ore 
processing. 


 


Expertise: 
 


Eur. Geol. R. J. Bowell Ph.D., C. Chem MRSC,  C. Geol FGS 
Principal Geochemist with 15 years experience. Specialises in the application of 
geochemistry and mineralogy to a wide range of mining and engineering problems. 
Background in mineral exploration in tropical and deeply weathered terrain’s  
(including a Ph.D. on Economic Geochemistry of lateritic gold ores in West 
Africa) and in academic research in process chemistry, environmental 
geochemistry, environmental engineering and mineralogy. Main field of expertise 
in mineral processing and geochemical treatment of arsenic-rich waste, mine waste 
and water (including waste cyanide solutions, acid rock drainage and saline water).  


 
Employment Record: 
1995-Present Steffen Robertson and Kirsten (UK), Geochemist, Senior Geochemist (1997); 


Principal Geochemist (2000) 
1994-1995 Freelance Consulting and Research-BHP; Contract lab staff consultancy; 


Aberystwyth, Open University and Southampton Universities. 
1991-1994 Natural History Museum, Senior Research Fellow in Environmental Geochemistry. 


(50% of time contracted to BHP Minerals Exploration, Africa & Middle East 
Group). 


1987-1991 PhD, University of Southampton, and short-term employment with Goldfields, 
Ashanti and Exploration Companies. 
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Publications: One hundred publications in the field of mineralogy, process chemistry, 


exploration and environmental geochemistry, ARD, contaminated land and water 
treatment available on request.  Co-author of books on gold mineralogy and 
processing and mine waste environmental geochemistry. 
 


 
Languages: English, Spanish (Business) 
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Key Experience:  Waste Rock Geochemistry Characterization, Active Mining Operations 
 
Africa 
• ARD geochemistry and testwork for South Deeps Mine, South Africa (1/02-6/02 with SRK 


Johannesburg) ARD geochemistry and testwork for Nkomati nickel project, South Africa (3/02-ongoing 
with SRK Johannesburg) 


• Assessment and Evaluation of ARD open pit and groundwater geochemistry and waste rock 
geochemistry Geita Mine, Tanzania (2/98-ongoing), Project manager 


• Assessment and Evaluation of ARD, Ngezi project, Zimbabwe (2/98-11/98 with Johannesburg office), 
Project manager 


• Assessment and Evaluation of ARD, Kabanga project, Tanzania (6/98-9/98 with Johannesburg office), 
Project manager 


• ARD assessment-evaluation, Nkomati Nickel Mine, South Africa (3/97-11/97) 
• Environmental Assessment of ARD, ZCCM properties, Copperbelt (11/97-1/99, with SRK 


Johannesburg), Project manager 
• Evaluation of ferruginous mine water chemistry and ARD at the Grootelvei Mine, South Africa (2/96-


12/98 with Johannesburg office) 
 
Asia 
• ARD geochemistry and testwork, base and precious metal deposits, Angouran, Iran (11/02-ongoing) 
• ARD geochemistry and testwork for the Sukhaybarat gold mine, Saudi Arabia (1/02-6/02) 
• Waste rock characterization for Mahd ad Dhab, Saudi Arabia (3/96) 
• Hydrogeochemistry and evaluation of ARD remediation options for three potential gold mines in 


Kamchatka (1/96 – 11/96) 
 
Europe 
• Hydrogeochemistry of Sappes project, Greece, and assessment of chemical stability of paste backfill 


material (10/00-5/02) 
• Testwork for ARD study at the Las Cruces deposit, Spain (3/97 – 2/99), Project manager 
• Hydrogeochemistry and static ARD study for three gold-base metal mines in Greece as part of a new 


mine development (11/96-3/97) 
• ARD Geochemistry, Lisheen, Ireland (8/95 -8/96 with SRK Vancouver office) 
 
North America 
• Geochemistry and closure evaluation, San Manuel tailings and process plant, Arizona (11/03-ongoing), 


Project manager for geochemistry work 
• ARD geochemical modelling and prediction, Hecla Hollister project, Nevada (3/03), Project manager 
• Waste rock management plan and ARD assessment, Turquoise Ridge mine, Getchell, Nevada (10/02-


ongoing with SRK (NA) Inc., Project manager 
• ARD mineralogy Sa Dena Hes project, British Columbia, Canada (8/00 with SRK Vancouver) 
• ARD mineralogy, Highmont Mo project, British Columbia, Canada (8/00 with SRK Vancouver) 
• Reviewer, Pit Lake and waste rock studies, Tomkin Springs Closure Plan and EIS with SRK (NA) Inc. 
• ARD mineralogy and geochemistry of waste rock and tailings, Pogo project, Alaska (4/99-7/00 with 


SRK Vancouver) 
• Waste rock geochemistry, Turquoise Ridge development, Getchell Mine, Nevada (6/96 – 9/99 with SRK 


Reno office), Project manager
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Key Experience:  Waste Rock Geochemistry Characterization, Active Mining  
    Operations (cont.) 
 
North America (cont.) 
• ARD scoping study for a potential copper mine at Copper Flats, New Mexico (7/96 – 4/99 with SRK 


Reno office).  This work has also involved a comprehensive review of previous studies and management 
of long term field scale geochemical kinetic testwork into the stability of waste rock piles and tailings 
material.  Additionally, the project has involved being present as an expert witness at public enquiries 
into the mine development. 


 
South America 
• Update project for mine expansion on pit lake, tailings and waste rock geochemistry, Pelambres Mine, 


Chile (3/03-5/04 with SRK Santiago), Project manager 
• ARD Geochemistry, Pierina project, Peru (7/03-8/03) 
• ARD geochemistry, pit lake and waste rock management plans and control and prediction of pyrite 


oxidization associated fires, Cerrejón Coal Operations, Colombia (11/02-ongoing), Project manager 
• ARD geochemistry, El Abra, Chile (4-8/01 with SRK Santiago) 
• ARD geochemistry Chiliquimbie, Chile (6-8/01 with SRK Santiago) 
• ARD geochemistry and mine waste stabilization, Cerro de Pasco and Lago Junin mining areas, Central 


Highlands, Peru (4/00-7/00 with SRK Peru) 
• ARD mineralogy and geochemistry for open pit and waste rock studies, Pascua-Lama project, Chile-


Argentina (8/99-11/99 with SRK Chile & Vancouver) 
• Pit lake and waste rock geochemistry study, Los Pelambres Mine, Chile (2/99-4/00 with SRK Chile 


office), Project manager 
• Assessment and Evaluation of ARD, Los Pelambres, Chile (9/97-11/98 with SRK Chile office), Project 


manager 
 
Other 
• Waste rock geochemistry at the operating Emperor Mine, Fiji (9/95 – 12/97) 
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Key Experience: Waste Rock Geochemistry Characterization, Closed or Abandoned Mining 
Operations 


 
Europe 
• Cwm Rheidol tailings and mine waste closure assessment. Wales (7/03- 2/04) 
• Survey of mine wastes in central Wales to determine ranked risk assessment approach to evaluating 


environmental impacts (9/95-4/97) 
• Geochemistry of acid rock drainage, rock pile stability and mine water chemistry as part of a closure 


plan for the St. Salvy Mine, France (9/95-5/96) 
• Hydrochemistry of groundwater and ARD in the Polkemmet coalfield, Scotland (5/96-10/96) 
• Hydrogeochemistry, monitoring and contaminated land remediation of the abandoned Avoca Mine, 


Ireland (8/96 – 6/97)   
• ARD scoping study and water treatment assessment for Rio Tinto Mines, Spain (9/96-9/98)  
 
North America 
• Reviewer, Pit Lake and waste rock studies, Tomkin Springs Closure Plan and EIS with SRK (NA) Inc. 
• Arsenic and Waste Rock Geochemistry, Giant Mine closure project, Canada (12/99-6/01 with SRK 


offices in Vancouver) 
• ARD geochemistry, San Manuel copper mine complex, Arizona, USA (5/00 ongoing with SRK Tucson) 
• Hydrogeochemistry and ARD assessment, Tonopah Copper project (4/01-4/02 with SRK Reno) 
• Term contract to provide Geochemistry services and review, mine closure group, Eastern Operations, 


Newmont mining company (7/03 ongoing with SRK Elko office) 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver) 
• Mine waste and site geochemistry, Robinson Copper Mining District, Ely, Nevada (11/98-6/02 with 


SRK Reno office) 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver) 
 
South America 
• ARD mineralogy and geochemistry review for open pit and waste rock studies, Pascua-Lama project, 


Chile-Argentina (8/99-11/99 with SRK Chile & Vancouver) 
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Key Experience: Hydrogeology, Hydrogeochemistry, Other Acid Mine Drainage and Mine 
Dewatering. 


 
Africa 
• Assessment and Evaluation of ARD open pit and groundwater geochemistry Geita Mine, Tanzania 


(2/98-ongoing), Project manager 
• Environmental Assessment of ARD, ZCCM properties, Copperbelt (11/97-1/99, with SRK 


Johannesburg), Project manager 
• Hydrogeochemistry of waste waters and tailings attenuation study, Rossing Uranium Mine, Namibia 


(11/97-5/98) 
• Hydrogeochemistry and ARD assessment-evaluation, Kriel open cast and power station, South Africa 


(4/97-2/98 with Johannesburg office) 
• Evaluation of ferruginous mine water chemistry at the Grootelvei Mine, South Africa (2/96-12/98 with 


Johannesburg office) 
 
Asia 
• Hydrogeochemistry of saline groundwaters in the vicinity of the potential gold mine at Mahd ad Dhab, 


Saudi Arabia (3/96) 
• Hydrogeochemistry for three potential gold mines in Kamchatka (1/96 – 11/96) 
 
Europe 
• Hydrogeochemistry of Sappes project, Greece, and assessment of chemical stability of paste backfill 


material (10/00-5/02) 
• Cwm Rheidol tailings and mine waste closure assessment. Wales (7/03- 2/04) 
• Closure, reclamation and water treatment assessment for Mynddyd Parys, Wales (4/04-ongoing) 
• ARD scoping study and water treatment assessment for Rio Tinto Mines, Spain (9/96-9/98) 
• ARD scoping study and water treatment study for Las Cruces project, Spain (11/96-3/97) Project 


Manager) 
• Hydrogeochemistry and static ARD study for three gold-base metal mines in Greece as part of a new 


mine development (11/96-3/97) 
• Hydrogeochemistry, monitoring and contaminated land remediation of the abandoned Avoca Mine, 


Ireland (8/96 – 6/97) 
• Review of geochemistry for Wismut Mine, Germany (with SRK Vancouver office, 3/96) 
• Hydrochemistry of groundwater and ARD in the Polkemmet coalfield, Scotland (5/96-10/96) 
• Geochemistry of mine water as part of a closure plan for the St. Salvy Mine, France (9/95-5/96) 
• Hydrogeochemistry, hydrogeology and dewatering studies of a potential zinc mine at Lisheen, Ireland 


(8/95 –4/97) 
• Hydrogeochemistry and remediation of ferruginous discharge from abandoned and operating coal mines 


in South Wales (8/95 –6/97) 
• Passive treatment pilot scheme design and evaluation of performance at abandoned coal mine sites in the 


Pelenna district, South Wales (8/95-6/96) 
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Key Experience: Hydrogeology, Hydrogeochemistry, Other Acid Mine Drainage and Mine 
Dewatering (con’t). 


 
North America 
• Reviewer, ARD assessment, Leviathan Mine, California (6/98-1/99 with SRK offices in Denver, Reno 


and Vancouver 
• Arsenic and Waste Rock Geochemistry, Giant Mine closure project, Canada (12/99-6/01 with SRK 


offices in Vancouver) 
• Hydrogeochemistry, San Manuel copper mine complex, Arizona, USA (5/00 ongoing with SRK Tucson) 
• Hydrogeochemistry and ARD assessment, Tonopah copper project (4/01-4/02 with SRK Reno) 
• ARD geochemical modelling and prediction, Hecla Hollister project, Nevada (3/03), Project manager 
• Term contract to provide Geochemistry services and review, mine closure group, Eastern Operations, 


Newmont mining company (7/03 ongoing with SRK Elko office) 
• Geochemistry and closure evaluation, San Manuel Tailings and Process Plant, Arizona (11/03-ongoing) 


Project manager for geochemistry work 
• Hydrogeochemistry of lateritic nickel project, Wind Pass, Oregon (1997 with SRK Reno) 
• Pit Lake Assessment, Robinson Copper Mining District, Ely, Nevada (11/98-6/02 with SRK Reno 


office) 
• Review and geochemistry for Ridgeway Mine, South Carolina (with SRK Denver office, 2/97-6/97) 
• Hydrogeochemistry, main underground mine, Getchell Mine, Nevada (10/96 – 9/99, project with SRK 


Reno office), Project manager 
• Hydrogeochemistry, Turquoise Ridge development, Getchell Mine, Nevada (6/96 – 9/99, project with 


SRK Reno office), Project manager 
• ARD scoping study for a potential copper mine at Copper Flats, New Mexico (7/96 – 4/99, project with 


SRK Reno office).  This work has also involved a comprehensive review of previous studies and 
management of long term field scale geochemical kinetic testwork into the stability of waste rock piles 
and tailings material.  Additionally the project has involved being present as an expert witness at public 
enquiries into the mine development. 


• Hydrogeochemistry and water management of flooded pits at the operating Getchell Mine, Nevada (8/95 
– 8/04), Project manager 


 
South America 
• Hydrogeochemistry and remediation study, Cerro de Pasco and Lago Junin mining areas, Central 


Highlands, Peru (4/00-2/01 with SRK Peru) 
• ARD geochemistry, pit lake and waste rock management plans and control and prediction of pyrite 


oxidization associated fires, Cerrejón Coal Operations, Colombia (11/02-ongoing), Project manager 
• Update project for mine expansion on pit lake, tailings and waste rock geochemistry, Pelambres Mine, 


Chile (3/03-ongoing with SRK Santiago), Project manager 
• Pit lake study, Los Pelambres Mine, Chile (2/99-4/00 with SRK Chile office), Project manager 
• Assessment and Evaluation of ARD, Los Pelambres, Chile (9/97-11/98 with SRK Chile office), Project 


manager 
 
Other 
• Organise and participate in ARD workshops in the UK (7/95); Czech Republic (9/96); South Africa 


(11/97 & 9/01); Romania (12/00); UK (11/02); Ireland (8/03) 
• Hydrogeochemistry, storage and discharge of hot saline groundwaters at the operating Emperor Mine, 


Fiji (9/95 – 12/97) 
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Key Experience:  Environmental Impact, Mine Closure and Contaminated Land 
 
 
Africa 
• Geochemical consulting to AECI for inorganic and organic contaminants at several sites in South Africa 


(3/97-9/98, with SRK South African offices) 
• Geochemistry of contaminated land at a smelter, Tsumeb mining complex, Namibia (8/95-6/96) 
• Geochemical consulting for operating and closed cyanide plants, South Africa (4/97-2/98 with SRK 


Johannesburg office)  
• Assessment of mining impact on the environment for a large infrastructure project on the Zambezi River 


Basin (11/97-9/98 with Johannesburg office) 
• Geochemistry for Environmental assessment of Power Station, Gokwe, Zimbabwe (9/98-2/99)  
• Geochemistry of Agrochemicals and Pesticide contamination of groundwater around factory, Zimbabwe 


(11/98-3/99 with SRK Harare office) 
 
Europe 
• Closure plan for Perama Hills, Greece (January-April 1999) 
 
North America 
• Geochemistry for Closure plan for Copper Flats, New Mexico (6/96-12/96, project with SRK Reno 


office) 
• Geochemistry of nitrogen contamination, Commercial Potato Farms, Nevada (9/98-6/99 with SRK Reno 


office) 
• Geochemistry for closure of mine complexes at Robinson copper mine, Nevada, USA (5/00-ongoing 


with SRK Reno office) 
• Geochemistry and project management for closure of mine and process plant complexes at the San 


Manuel Copper Mine, Arizona, USA (5/00-ongoing with SRK Reno & Tucson offices) 
• Management of pit lakes, open pit closure and waste rock scheduling, Getchell Gold Mine, Nevada 


(9/01-ongoing with SRK Reno) 
• Closure review of Newmont tailings impoundments, Nevada, USA (5/02-ongoing with SRK Elko and 


Reno offices) 
• Supplemental EIS, Marigold Mine, Nevada USA (7/02-ongoing with SRK Elko and Reno offices) 
• Geochemistry for EIS preparation, Atlanta Gold Mine, Idaho (10/03-ongoing with SRK Elko and Reno 


offices) 
• Geochemistry for EIS preparation, Big Mike copper project, Nevada, USA (9/04-ongoing with SRK 


Elko and Reno offices) 
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Key Experience:  Baseline Assessment 
 
Soil, ARD and water geochemistry as part of EIA’s for mining projects for: 
 
Asia 
• Erdenet copper porphyry, Mongolia, Erdenet (1-3/96) 
• Varvarinskoye, polymetallic sulfide deposit, Kazakhstan, KazMinCo (4/96 – 2/98) 
• Mahd d’ Dhab projects (gold, zinc, polymetallic sulfides, phosphates, magnesite) Saudi Arabia         


(2/00-9/00) 
• Asacha gold-silver deposit, Kamchatka, TVX (1/96 – 11/97) 
 
Africa 
• Panorama copper-cobalt tailings retreatment, Democratic Congo Republic, (3/97-1/98, with SRK 


Johannesburg) 
• Tengke Fungamure copper deposit, Democratic Congo Republic (3/97) 
• Geita Gold Mine, Tanzania (4/98) 
 
North America 
• San Flippe nickel laterite, Cuba (2/01-ongoing) 
 
South America 
• La Cruz silver-copper deposit, Bolivia, Billiton (8/95)
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Key Experience:  Water Treatment 
 
Africa 
• Evaluation of water treatment options and ARD mitigation at the Grootelvei Mine, South Africa (2/96; 


9/98 with Johannesburg office) 
• Geochemistry for tailings design, Panorama Resources Kakanda Mine, Democratic Congo Republic 


(3/97-4/98 with SRK Johannesburg office) 
• Geochemistry of salt removal for water treatment and plant design, Rustenburg Base Metal Refinery, 


South Africa (4/97-5/98 with SRK Johannesburg office), Project manager 
• Geochemistry for tailings water treatment, uranium mine, Namibia (11/97-5/98, with SRK 


Johannesburg) 
• Geochemistry and effluent treatment at tailings facility, Hartley Platinum Mine, Selous, Zimbabwe (9/98-


6/99 with SRK Johannesburg & Harare offices), Project manger 
 
Asia 
• Geochemistry for tailings design, Pongkor Mine, Indonesia (8/96-2/98) 
 
 
Europe 
• Remediation of ferruginous discharge from abandoned and operating coal mines in South Wales (8/95 –


6/97) 
• Passive treatment pilot scheme design and evaluation of performance at abandoned coal mine sites in the 


Pelenna district, South Wales (8/95-6/96) 
• ARD mitigation in the Polkemmet coalfield, Scotland (5/96-10/97) 
• Reviewer for tailings geochemistry, Tara Mines, Ireland (5/97-9/98, appointed by Department. of 


Energy, Ireland) 
• Water treatment scheme for dewatering of the zinc mine at Lisheen, Ireland (8/95 –4/97) 
• Scoping for effluent treatment at the Goro nickel facility, New Caledonia (6/00-7/00 with SRK Brisbane, 


Denver and Johannesburg offices) 
• Evaluation of sludge stabilization and stability, Wheal Jane Mine water project, Cornwall, UK (11/02) 
 
North America 
• Geochemistry for old tailings facility, Getchell, Nevada (8/95-2/98 with SRK Reno office) 
• Passive treatment pilot scheme scoping study at the Getchell Mine, Nevada (6/96 – 8/98, project with 


SRK Reno office) 
• Passive treatment pilot scheme and hydrochemistry at Big Springs Mine, Nevada (6/96-11/96, project 


with SRK Reno office) 
• Evaluation and design of ARD treatment plant, Chino mining complex, New Mexico, USA (2/01-8/02 


with SRK Reno & Tucson offices) 
• Evaluation of mine water treatment requirements, Holden project, USA (3/03 with SRK Vancouver 


office) 
 
South America 
• Geochemistry for tailings design, Forteleza, Brazil (7/96-12/97 with SRK Reno office)
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Key Experience:  Arsenic projects 
 
Africa 
• Review of arsenic treatment options, Eastern Transvaal Consolidated, Avgold, South Africa (9-11/98, 


with SRK Johannesburg office), Project manager 
• Design and evaluation of arsenic treatment options, Geita Gold Mine, Tanzania (8/01-10/01) 
 
Europe 
• Chemistry for arsenic removal for groundwater and pit lake water at the Getchell mine, Nevada (8/95 – 


3/99 with SRK Reno office), Project manager-UK office 
 
North America 
• Review of arsenic treatment options, Cameco Uranium Mines, Saskatchewan, Canada (4/99-12/99 with 


SRK Vancouver office) 
• Arsenic specialist, Giant Mine closure project, funded by DIAND, Northwest Territories, Canada 


(3/2000-ongoing with SRK Vancouver) 
• Arsenic treatment plant evaluation and design, City of Elko, Nevada (with SRK Elko, 5/02-6/02) 
• Review of arsenic control and treatment, Glamis Gold, Nevada (6/02-11/03 with SRK Elko) 
• Arsenic treatment plant, Atlanta gold project, Idaho (11/03-8/04) 
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Key Experience:  Heap Leach-Cyanide Projects 
 
North America 
• Geochemistry for Closure plan for Big Springs Heap Leach, Nevada (6/96-8/96, project with SRK Reno 


office) 
• Geochemistry for scoping of heap leach closure plan, Getchell Mine, Nevada (10/97-2/98, with SRK 


Reno office) 
• Geochemistry for heap leach facility closure project, Toiyabe, Nevada (8/99-8/00 with SRK Reno office) 
• Geochemistry for Aurora pit and heap leach facility closure projects (9/99-6/00 with SRK Reno office) 
• Geochemistry for heap leach facility closure project, Griffon Peak, Nevada (2/00-9/00 with SRK Reno 


office) 
• Assessment and preliminary design of cyanide treatment options, Colmac Mine, Northwest Territories, 


Canada (8/00-2/01 with SRK Vancouver) 
• Geochemistry for heap leach facility closure project, Yankee Heaps, Bald Mountain, Nevada (9/00-4/01 


with SRK Elko office) 
• Geochemistry for heap leach facility closure project, Gold Acre Heaps, Cortez, Nevada (4/01-9/04, with 


SRK Elko office) 
• Geochemistry for heap leach facility closure project, Robertson Heaps, Cortez, Nevada (10/01-3/03, with 


SRK Elko office) 
 
Europe 
• Review of cyanide characterization, treatment, and prediction methods as a workshop for the Association 


of Mining Analysts, UK (5/00) 
• Technical report and review of cyanide treatment with reference to the Brae Mara tailings facility failure 


on behalf of Dresdner (5/00-9/00) 
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Key Experience:  Metallurgy  
 
Africa 
• Assessment of assay and gold recovery problems from heap leach, Zimbabwe (12/95)  
• Process chemistry and mineralogy for nickel-cobalt-copper-PGE’s Rustenburg, South Africa (4/97-5/98) 
• Mineralogy for base metal extraction from an oxide ore, Skorpion zinc mine, Namibia (8/98-9/98) 
 
Asia 
• Metallurgical and mineralogical assessment of copper and gold project as part of pre-feasibility and 


feasibility studies, Kazakhstan (12/95-7/96) 
 
Europe 
• Metallurgical problems, geology and mineralogy of lead-zinc ore body, Mazzron, Spain (4/96) 
• Process chemistry and mineralogy for base metal (zinc-lead), Mazzaron, Spain (4/96) 
• Process chemistry and testwork for metal recovery from base metal waste in Bulgaria (9/00-12/00), 


Project manager 
 
North America 
• Assessment of wollastonite resource, Osgood Mountains, Nevada (6/97-11/97) 
• Process chemistry and mineralogy for gold recovery by autoclave and cyanidation processes, Getchell, 


Nevada (2/97-4/99 & 8-10/01), Project manager 
• Mineralogy and process chemistry of uranium-nickel-arsenic rich tailings, Cigar Lake Mine, Canada 


(4/99-11/99 with SRK Vancouver office) 
• Process chemistry and leaching optimisation studies including aeration assessment for Copper-SX-EW 


and assessment of bio-oxidation pre-treatment, Tonopah project, Nevada (4/01-9/01), Project manager 
• Process chemistry and evaluation, Florida Canyon (5/02-3/03), Project manager 
• Process chemistry and heap leach optimisation studies including issues related to ore grind, 


encapsulation, cyanide and lime consumption, alternative reagent and leaching conditions, bio-oxidation 
pre-treatment for Placer Dome PLS on heaps and ores from Bald Mountain, Cortez and Getchell mines 
in Nevada (6/02-12/03 with SRK Elko office), Project manager 


 
South America 
• Process chemistry and leaching optimisation studies including aeration assessment for Copper-SX-EW 


project, Chile (5/01) Project manager 
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Key Experience:  Exploration 
 
Africa 
• Geochemical exploration for Trio Gold in Ghana (5/96-8/98), Mali (9/97), Benin and Burkina Faso (3/97 


–9/98), Project manager 
• Geochemical exploration for Nevsun in Ghana (1/97 –5/97) and Mali (3/97), Project manager 
• African Resources-Kilembe (copper-cobalt) and regional gold and diamonds, Uganda (9/96-12/96) 
• Gold-shear zone deposit, Wassa, Ghana (1/97) 
• Gold-shear zone/BIF, Geita Mine, Tanzania (4-6/99) 
• Exploration mineralogy and geochemistry of iron oxide copper gold deposits, porphyry copper, gold, and 


nickel African Eagle in Mozambique, Tanzania & Zambia (6/03-ongoing) 
 
Asia 
• Mineralogical and geochemical work as part of mineral exploration programs for gold shear zone, Mahd 


a Dhab, Saudi Arabia (2/96-4/96) 
• Polymetallic sulfide deposit, Varvarinskoye, Kazakhstan (2/96-6/96) 
• Iron oxide-copper-gold project, Afghanistan (2/97) 
• Mineralogy and geochemical mapping of the Sonjiapo copper porphyry, China (3/97) 
• Mineralogy of Murantau gold deposit, Uzbekistan (4/97) 
• Pongkor low sulfidation precious metal deposit-mineralogy and exploration geochemistry, Indonesia 


(4/97) 
• Tin, gold, alluvial heavy mineral sands and gemstones, India (2/98) 
 
North America 
• Carlin gold deposit, Getchell Mine, Nevada (6/98) 
• Carlin gold deposit, Rodeo Creek, Nevada (9/98) 
• Assessment of wollastonite resource, Osgood Mountains, Nevada (6/97-11/97) 
• Exploration Hydrogeochemistry study for Getchell mine development, Nevada (3/99-9/99), Project 


manager 
• Epithermal low and high sulfidation gold, Florida Canyon and Standard Mines, Nevada (8/02-ongoing), 


Project manager 
• Carlin and epithermal low sulfidation gold, Bald Mountain Mine, Nevada (2/03-ongoing), Project 


manager 
 
South America 
• Mineralogy for diamond and gold prospects in the Cuiaba Basin, Brazil (7/00-4/01) 
• Mineralogy for gold prospects in the Sierra Pelada area, Brazil (7/00-9/00) 
• Mineralogy and geochemistry for copper-gold projects, Chile (5/01-12/01)  
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Key Experience:  Due Diligence/Audits 
 
Africa 
• Anglovaal/Avgold/Eastern Transvaal Consolidated, South Africa (gold) (9/98-12/98) 
• Base metal results (tin), UK (3/03-1/04) 
 
Europe 
• Minmet/Connary Minerals, UK, Portugal & Brazil (gold) (6/99-9/99) 
• OCK Base Metal Smelter, Bulgaria (9/00-12/00) 
• KCM Base Metal Smelter, Bulgaria (10/00-11/00) 
 
North America 
• Confidential Carlin Gold Mine, USA (6/01-8/01) 
• Confidential Carlin Gold Mine, USA (8/02-9/02) 
 
Other 
• Confidential, global mining group (base metals) (7/04-ongoing) 
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Key Experience:  Research 
 
Europe 
• Metal recovery from mine waste and tailings in collaboration with, Geochemistry Research Group, 


Aberystwyth and the Materials Science Department, School of Engineering, University College of Wales 
(11/96-ongoing) 


• Use of LAICPMS for analysis of trace constituents in solid materials, particularly precious metals in 
refractory ores and impurities in metallurgical products ongoing collaboration since 3/96 with, 
Geochemistry Research Group, Aberystwyth and the Materials Science Department, School of 
Engineering, University College of Wales 


• Protocols for Acid Base Accounting and Kinetic testwork (6/98 – 12/03 with Materials Science 
Department, School of Engineering, University College of Wales) 


• Stabilization of ferric hydroxide sludge and reprocessing of sulfate-rich mine waters (11/96-6/01with 
Materials Science Department, School of Engineering, University College of Wales; funded by various 
mining companies in South Africa) 


 
North America 
• Process optimisation and closure of Heap Leach facilities (10/2000-9/04 with Placer Dome (NA) Inc. 


and SRK Elko office) 
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Key Experience:  Research Post-Doctorate Studies 
 
Africa 
• Mineral exploration in deeply weathered tropical terrains, with BHP Minerals (50% of time between: 


10/91-9/94)- West Africa, Zaire, Uganda & Tanzania 
• LAICPMS chemistry, with University of Cape Town, Department of Geological Sciences (9/91-9/94) 
• Acid Mine Drainage in Zimbabwe and Malaysia, with British Geological Survey, Geological Survey of 


Malaysia, and Institute of Mining Research, Zimbabwe, funded by ODA (9/93-9/94) 
 
Europe 
• Geochemistry and mineralogy of the St. Just mining district, Cornwall (9/91-6/94) 
• Water quality issues in rural water supply management, with Wateraid, UNDP, and University of 


Westminster (9/91-10/93) 
• Stability of arsenic in mine waste, with Imperial College funded through MIRO (2/92-3/94) 
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Profession Professional Engineer 
Education B.S. (Civil Engineering) University of Colorado, 


Boulder 
M.S. (Environmental Science and Engineering) 
Colorado School of Mines, Golden 


 


Registrations/ 
Affiliations 


Professional Engineer (Civil): Arizona, Colorado, 
New Mexico, Texas (inactive) 
Tucson Section SME Program Chairman  
(active 2000-2002) 
Society for Mining, Metallurgy and Exploration 
American Society of Civil Engineers 
American Council of Engineering Companies 


 
Specialization Environmental compliance, groundwater and surface water protection, mine site 


planning and closure 
 
Expertise Mr. Braun has more than 16 years of professional experience in mining and 


environmental projects. His practice incorporates various elements of environmental 
compliance activities as well as engineered solutions to potential environmental 
liabilities at mining and other industrial operations. Mr. Braun develops and often 
times implements projects that require negotiations with regulatory agencies and 
other stakeholders to achieve client objectives. He leads multi-disciplinary project 
teams to address the unique technical issues associated with mining operations. 


 
Employment Record 
1996 – Present SRK Consulting (U.S.), Inc., Principal 
1994 – 1995 SRK Consulting (U.S.), Inc., Project Engineer 
1993 Graduate Student, Colorado School of Mines 
1988 – 1992 Canonie Environmental Services, Corp., Project Engineer 
 
Publications “Overview of Pit Lakes in the Western U.S.”, October 2002 issue Southwest 


Hydrology. 
 
Braun, T., Parker, J., “Closure at the San Manuel Mine, Pinal County, Arizona”, 
2004 National SME Conference, Denver, Colorado. Nominated for and Accepted as 
a Henry Krumb Lecture for 2004. 
 
Braun, T. Krizek, D., Wood, M., “Reconstruction of the 3.2 mile Duval Canal, 
Phelps Dodge Sierrita, Inc.”, 2004 National SME Conference, Denver, Colorado. 
 
Multiple presentations to professional societies and the general public. 
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Key Experience:  Mining/Environmental 
 
• Project Manager, Area-Wide Closure Aquifer Protection Permit Application, BHP Billiton San 


Manuel Mine Site, Pinal County, Arizona: Project manager for site characterization and groundwater 
compliance activities at the closed San Manuel Mine Site. This facility includes underground mine 
workings, in-situ leach operations, heap leach operation and various waste rock and infrastructure 
elements. Project includes a regional groundwater model of post-closure groundwater hydrology and 
assessment of passive containment in groundwater. Existing waste rock and heap leach facilities were 
subject to geochemical and geotechnical test work to address closure design and permit requirements. 
Detailed construction cost and monitoring costs for various engineering alternatives were developed as 
part of the closure planning process. BHP risk management methods were also incorporated in the 
planning process. Functioned as technical liaison to the community advisory group and regulatory 
agencies. This copper mine closure project is the first of its size and scope in the western U.S. 


• Project Principal, Comprehensive Closure Plan Cost Assessment, Confidential Client, California:  
Completed a detailed inventory, regulatory assessment and cost estimate for an existing mine in 
California. 


• Project Manager, Discharge Permit Renewal Application, Molycorp Questa Mine, New Mexico: 
Prepared technical narrative and application for submittal to the Groundwater Bureau of the New Mexico 
Environment Department. 


• Project Principal, Underground Inflow Assessment, Molycorp Questa Mine, New Mexico: 
Responsible for scope development and quality assurance monitoring for a 12 month field program at the 
Questa Mine in northern New Mexico. The objective of the program is to measure various underground 
and surface inflows to an existing block cave area. The results of this program will be used to develop 
closure plans and bond estimates under the New Mexico Mining Act. 


• Project Manager, Area-Wide Aquifer Protection Permit, Phelps Dodge Bagdad, Yavapai County, 
Arizona: Prepare an area-wide groundwater permit application for an active open pit copper mine. 
Assisted client with regulatory negotiations and approvals. 


• Project Principal, Post-Closure Water Management Plan, Chino Mines Company, Grant County, 
New Mexico: Responsible for scope development and technical review of the post-closure management 
plan for the mine and smelter at the Chino Mines Company property in southwestern New Mexico.  
Provided technical testimony to the Governor’s Science Advisor in support of the proposed plan. 
Attended public hearings associated with the overall closure program for the facility. 


• Design Engineer, Passive Treatment System, Inactive Copper Mine, Arizona: Remote copper mine 
was subject to monthly NPDES monitoring at a designated outfall. No power is available on-site. 
Upstream construction activities and/or other disturbance triggered a copper exceedance at the outfall. 
After 5 potential NOV’s in 6 months of sampling, SRK designed and implemented a gravity-driven 
filtration/ion exchange system to mitigate the NOV. The system immediately achieved NPDES 
compliance and maintained compliance for a calendar year. Client was able to complete negotiations on 
a permit renewal and assume operating responsibilities for the system. 
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• Engineering Manager, Duval Canal Engineering Study, Phelps Dodge Sierrita, Arizona. 
Responsible for engineering oversight of alternative evaluation and final engineering design for an 
existing, three-mile long surface water management system. Project included flood modeling and basin 
improvements to achieve control of 100-year/24 hour storm event and convey day-to-day process 
discharge. Final design included engineered road crossings for haul truck traffic and buried utility 
crossings. Capital cost of construction of approximately three million dollars. 


• Closure Options Evaluation for Mine Infrastructure, Arizona. Prepared a detailed construction cost 
estimate for demolition and removal of various surface structures, utilities and access roads. Specific 
demolition issues included potentially unstable ground conditions, salvage considerations, hazardous and 
non-hazardous disposal issues. 


• Structural BMP Design, Active Copper Mine, Arizona. Engineer of record for structural best 
management practices near existing stockpiles and tailing materials. Three impoundments and one 
diversion were constructed as part of the multi-sector general permit program. 


• Field Sampling Program, Apache Nitrogen Products, Inc. Developed a field-sampling plan for soil 
and sediment at an operating industrial facility in southern Arizona. Successfully negotiated approval 
with regulatory authorities. The program successfully delineated the horizontal and vertical extent of 
constituents of interest with the minimum number of samples. Advised the client regarding potential 
remediation alternatives. 


• Administrative Order on Consent, Smelter Investigation Unit, Chino Mines Company. Developed 
and implemented a detailed Remedial Investigation (RI) background report for an active copper smelter 
in the southwest U.S., a RI work plan for additional investigation activities and an Interim Data 
Management Plan for the project. In addition, assisted with preparation of the Quality Assurance Plan 
and Health and Safety Plan for the project. The objective of the RI Work Plan was to assess the potential 
impact of historic smelter operations on surrounding environmental media (soil, sediment, surface water 
and groundwater). Data were collected to support ecological and human health risk assessments 
conducted by the state environmental agency. Assisted client with community relations activities, project 
scheduling (i.e., Primavera and SureTrak) and coordinating other consultant efforts. 


• Groundwater Under the Direct Influence of Surface Water, Arizona. Performed and successfully 
presented statistical evaluations of indicator parameter data to demonstrate that groundwater is not under 
the direct influence of surface water 


• NPDES Permit Renewal, Phelps Dodge Bagdad, Arizona. Co-developed NPDES permit application 
materials for renewal of 6 outfalls associated with an active copper mine in Arizona. Evaluated 
alternative treatment and/or discharge scenarios, including mixing zone applications. 


• Administrative Order on Consent, ARCO Environmental Remediation, Leviathan Project, Alpine 
County, California. Developed a full-scale Remedial Investigation Work Plan under an expedited 
schedule for a former open-pit sulphur operation located near the Toiyabe National Forest in eastern 
California. The Work Plan was prepared on a 30-day turnaround and was delivered 2 days ahead of 
schedule. Managed and integrated field data collection activities for geochemical, groundwater, surface 
water and geotechnical investigations (approximately contract value of $500,000) conducted at the site. 
Work Plan activities were optimized to maximize shared data use between interested parties and to 
support development and evaluation of long-term mitigation alternatives for uncontrolled release of acid 
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rock drainage from the site. 


• Storm Water Pollution Prevention, Copper Mine Facility, Arizona. Engineer of record for the storm 
water pollution prevention plan at an inactive tailings facility. Key site features included capture and 
removal of storm water impacted by contact with acid-generating materials and diversion of clean storm 
water run-on. 


• Special Waste Facility Plan, Bioremediation Area, Phelps Dodge Bagdad. Prepared and submitted 
permit documentation for an existing bioremediation facility in accordance with recently revised (1998) 
Arizona regulation (e.g., soil remediation levels). Client deliverable included definition of sampling and 
analysis program for hydrocarbon related spills. 


• Multi-Sector General Permit for Storm Water, Silver Bell Mining, LLC. Managed technical and 
permitting support for the MSGP Storm Water Pollution Prevention Plan. 


• Spill Prevention, Control and Countermeasure Plans, Various Industrial Clients. Prepared and/or 
updated Spill Prevention, Control and Countermeasure (SPCC) Plans for mining and industrial clients. 
Identified potential compliance issues and suggested implementation schedules. Verified whether 
changes in planned operations required revision of the SPCC Plan. 


• Natural Attenuation Investigation, Copper Mine Facility. Developed and implemented a work plan to 
assess the natural attenuation capacity of underlying soils at an existing copper mine in Arizona. Field 
activities included multiple stream flow measurements, subsurface soil sampling and water quality 
sampling. 


• Feasibility Study, Inactive Copper Mine Facility, Arizona. Developed an engineering feasibility study 
for various surface water runoff control and seepage collection alternatives. The range of alternatives 
included preliminary design of new diversion channels, temporary stormwater containment areas, soil 
cutoff walls, seepage collection trenches and groundwater monitoring wells. 


• Post-Closure Pit Water Chemistry, Copper Flat Project, Hillsboro, New Mexico. Developed and 
implemented a detailed study plan to estimate the post-closure pit water chemistry at the Copper Flat 
project in southwestern New Mexico. The plan included modeling of pit water inflows, bench-scale 
testing and use of the MINTEQA2 equilibrium model. 


• Hydrogeologic Investigation, Proposed Gold Mine, Thunder Mountain, Idaho. Developed and 
implemented a work plan to characterize baseline groundwater quality and to assess the hydraulic 
parameters of the local aquifer at a proposed open pit mine. The plan included monitor well installation, 
groundwater sample collection and aquifer testing. 


• Hydrogeologic Investigation, Open Pit Copper Mine, South America. Co-developed a groundwater 
and surface water investigation at a major open pit mine in South America. The results of the 
investigation were used to establish baseline groundwater quality and to assess the potential impacts of 
existing mine facilities on site water resources. 


• Geochemical Assessment, Acid Rock Drainage Plan, South Dakota. Performed computer modeling 
using the MINTEQA2 equilibrium model and the NETPATH geochemical model to predict the 
composition of a mixture of on-site surface water and typical pit wall surface water runoff. Based on the 
model results, a preliminary bench-scale test program was developed. 
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• Geochemical Investigation, Copper Tailings Impoundment, Bisbee, Arizona. Prepared a detailed 
sampling and analysis plan in support of a sequential batch test program for an existing copper tailings 
impoundment. The results of the geochemical investigation were successfully used to demonstrate the 
natural attenuation capacity of the underlying native soils. 


• Surface Water Hydrologic Assessment, ARCO, Salt Lake City, Utah. Developed HEC-1 computer 
model to characterize surface runoff volumes from existing tailings, waste rock, and heap leach facilities 
at a large open pit copper mine. Output from the HEC-1 model was used to simulate the 100-year flood 
plain extent and to examine post-closure runoff hydrology. 


• Hydrogeologic Investigation, Aquifer Protection Permit, Bisbee, Arizona. Supported site 
geochemical assessment for an existing Arizona copper mine through surface and subsurface sampling of 
potential discharging facilities, characterizing waste rock material via a dump drilling program, and 
developing an on-site computer database for tracking of site water quality data. Provided engineering 
design support, including borrow area investigation, regrading design, cover design and surface water 
hydrology during development of the site closure plan. 


• Engineering Estimate/Cost Analysis, Colorado Tailings, Butte, Montana. Prepared a detailed 
construction cost estimate and alternative analysis for 12 different remedial action scenarios, including 
containment, removal, slurry transport, truck haul and railroad transport. 


• Assorted Uranium Tailings Reclamation Plans, New Mexico, Utah and Wyoming. Developed and 
evaluated surface water runoff systems, erosion protection structures, radon attenuation barriers (use of 
the RADON computer code and HELP 2 infiltration model) and earthwork quantities. Prepared design 
and construction drawings for final regraded tailings. 


• Soil Borrow Investigation at a Uranium Tailings Facility, Western Nuclear, Jeffrey City, 
Wyoming. Completed a soil borrow area investigation, including geotechnical analysis and soil 
amendment design, for an alternate radon barrier material. 


Key Experience:  CERCLA, CWA, RCRA  


• Remedial Alternatives Evaluation, Colorado School of Mines Creekside Site. Co-developed an 
evaluation of remedial alternatives for on-site and off-site treatment/disposal of 20,000 cubic yards of 
waste material at this inactive research facility in Colorado. Each alternative was evaluated based on 
NCP criteria. The report included a conceptual design and detailed cost estimate for operation of a soil 
stabilization process. In addition, Mr. Braun co-developed a semi-quantitative risk analysis for off-site 
disposal of the waste material via truck or railroad transport. The risk analysis included a summary of 
relevant highway and railroad accident statistics and other potential adverse impacts. 


• Preliminary Site Assessment, Industrial Research and Development Center, Colorado. Project 
engineer during field investigation and data reduction required to assess the potential for groundwater 
and soil contamination due to past research activities at an industrial research park. Field activity 
included groundwater and soil sampling for constituents of interest. Data interpretation included 
establishing a Hazardous Ranking System (HRS) score for the facility using the EPA-approved 
PreSCORE software package. Follow-up activities included technical appraisal of the findings of the 
EPA site screening inspection. 
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• Feasibility Study, Inactive Tailings Impoundment, Arizona. Provided technical support related to 
screening of passive treatment technologies for treatment of impacted surface water resources. 
Developed a series of potentially applicable passive treatment technologies and performed the initial 
screening based on the CERCLA criteria of effectiveness, implementability and cost. 


• Closure Report, Waste Oil Recycling Facility, Triangle Petroleum, Fruita, Colorado. Compiled and 
summarized the field records generated during consolidation and removal of waste oil drums, tanks, and 
contaminated soil from a former waste oil recycling facility in western Colorado. Prepared a detailed 
closure report for the Colorado Department of Public Health and Environment Health and received 
approval for no further action. 


• Treatment Technology Screening, Media Impacted by Mining Operations, Butte, Montana. Due to 
the large number of individual operable units at a large mining facility currently listed on the National 
Priorities List, the client requested a generic technology screening guides for soil and groundwater to 
simplify the Remedial Investigation/Feasibility Study (RI/FS) process. The screening guides were 
developed based on existing environmental and mine process technologies. 


• Treatability Work Plan, Acid Mine Drainage, Butte, Montana. Co-developed a screening document 
for potentially applicable treatment technologies related to acid mine drainage. The preferred treatment 
technologies were incorporated in a structured bench-scale test program, described in the Treatability 
Work Plan, to assess use of pre-treatment, primary treatment and polishing treatment processes. 


• Feasibility Study, National Priorities List Site, Somersworth Landfill, New Hampshire. Co-
developed a full-scale Feasibility Study in accordance with the requirements of the National Oil and 
Hazardous Substances Contingency Plan for a municipal landfill in EPA Region I. 


• Work Plan Development, Former Oil Processor Site. Developed site-specific work plans, including 
health and safety and spill/volatile release contingency plans, at a former oil processing site in Texas. 
The site is currently listed on the NPL. 


Key Experience:  Remediation 


• Remedial Action Plans for Non-Compliance Issues, Copper Mine Facility. Prepared a series of 
remedial action plans related to groundwater, surface water, and soil resources that have been impacted 
as a result of mining activity. The plans were required as part of the Aquifer Protection Permit program. 
Groundwater remediation included installation of groundwater extraction wells and above-ground piping 
to collect and recycle extracted groundwater as a part of mine operations. Surface water actions included 
installation of a temporary retaining structure and pumpback system near the base of an active slope 
failure. Soil remediation included excavation and landfarm treatment of former clay liner materials from 
an abandoned raffinate pond. Prepared closure documentation for the groundwater extraction system and 
landfarm treatment area. 


 
• Landfarm Treatment of Hydrocarbon-Impacted Soil, Oakland Scavenger Company, Hayward, 


California. Provided direct field supervision during removal, containment (construction of a partial 
bentonite-slurry wall) and treatment (via enhanced aeration and biodegradation) of approximately 12,000 
cubic yards of hydrocarbon-impacted soils. Slurry wall construction was performed under space 
constraints and required use of portable slurry mixing tanks. 
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• Coal Tar Remediation Site, Peoples Natural Gas, Dubuque, Iowa. Remedial action included 
excavation and stockpile construction for approximately 15,000 cubic yards of coal tar impacted soils 
and construction debris at an abandoned coal gasification plant in eastern Iowa. Responsibilities included 
equipment and materials procurement, job cost tracking, and implementing the site health and safety 
program. 


• Cement-Bentonite Slurry Wall, San Jose Sharks Arena, San Jose, California. Provided field 
engineering support during operation of an automated pugmill system used to mix proportionate volumes 
of bentonite slurry, excavation spoil, and dry cement. 


• Soil Vacuum Extraction System, Xerox Facility, Santa Ana, California. Installed six (approximately 
50 feet deep) soil vapor extraction wells at a former industrial facility to improve overall system 
performance. Each soil boring was field-screened using a portable VOC analyzer to optimize the location 
of the screen interval of each extraction well. 


• Bentonite Slurry Wall Construction, Western Processing Superfund Site, Kent, Washington. 
Provided field quality assurance/quality control during construction of a 175,000 square foot bentonite 
slurry wall at a Superfund site in Washington State. QA/QC responsibilities included daily production 
reports, backfill density tests, field coordination of excavation activity, and preparation of the final as-
built report. 


• Synthetic Liner Installation, Old Milam Landfill Expansion, Illinois. Provided field quality 
assurance/quality control services during installation of a 60 mil HDPE flexible membrane liner at a 
20-acre municipal landfill in East St. Louis, Illinois. Responsibilities include direct field oversight during 
liner installation, preparation of a detailed as-built report and self-defense. 
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Profession Engineer 
 


Education M.S. (Geol. Engineering), 1993, University of Nevada, Reno 
B.S. (Geology), 1991, University of Nevada, Reno  
 


Registrations/ 
Affiliations 


Member, Association of Engineering Geologists 
Member, American Society of Civil Engineers 
Member, Solid Waste Association of North America 
Registered Professional Engineer: Nevada, California, 


Washington, Utah 
OSHA 40-hr Hazardous Waste Operations and Emergency  
     Response Training 
MSHA New Miner Training 
Nuclear Density Gauge Certification 


 
Specialization Geotechnical Engineering; Mining and Solid Waste Disposal Facility Design and 


Permitting 
 


Expertise Mr. Burnley has more than 11 years of experience in engineering consulting and has 
performed site investigations, conceptual and detailed design, construction 
supervision, management and operational assessments, mine reclamation permitting, 
and closure design and permitting at numerous industrial, mining, and landfill 
properties throughout the western United States, Asia, and South America. His 
experience includes mine and waste disposal site engineering, stormwater, slope 
stability, and air quality analyses, design specifications, cost estimation, bid 
adjudication, construction oversight, and permitting. 


 
Employment Record 
1998 to present Steffen Robertson and Kirsten (U.S.), Inc., Reno, Nevada 


Senior Engineer 
 


1993-1998 Vector Engineering, Inc., Carson City, Nevada 
Project Professional 
 


1993 Terracon Consultants Western, Inc., Las Vegas, Nevada 
Field Engineer 
 


 
Publications Several publications related to mine waste dump stability and reclamation and solid 


waste landfill engineering. 
 
Languages English 
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Publications and Presentations 
 
1. Burnley, R.B. 1999, “Landfills in the Arid and Semi-Arid West: Practical Implementation of Regulatory 


Flexibility”.  Presentation to the Air & Waste Management and Nevada Water Environment Association 
joint conference, Las Vegas Nevada, September 15-17, 1999. 


 
2. Burnley, R.B. 1997, “Alternative Final Covers in the Arid and Semi-Arid West: Regulatory Flexibility 


and Practical Implementation”.  Proceedings, Landfill Capping in the Semi-Arid West: Problems, 
Perspectives, and Solutions, sponsored by the Environmental Science and Research Foundation, May 21-
22, 1997. 


 
3. Burnley, R.B. 1993. “Mine Reclamation and Waste Dump Stability”.  Master's Thesis, Department of 


Geological Sciences, University of Nevada, Reno. 
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Key Experience:   Solid Waste Management 
 
Battle Mountain Landfill, Lander County, Nevada 
• 


• 


• 


• 


• 


• 


• 


• 


Landfill permitting and design for a lateral expansion including facility grading plan, hydrologic and 
hydraulic analyses and design, water balance modeling and waiver from vadose zone monitoring. 


 
Russell Pass Landfill, Fallon, Nevada 


Landfill permitting and design including preparation of a technical justification for a waiver from ground 
water monitoring requirements, facility grading plan, hydrologic and hydraulic analyses and design, 
operations plan, closure plan. 


 
Humboldt County Regional Landfill, Winnemucca, Nevada 


Landfill permitting and design including preparation of a technical justification for a waiver from ground 
water monitoring and composite liner requirements, facility grading plan, hydrologic and hydraulic 
analyses and design, operations plan, closure plan. 


 
City of Elko Landfill, Nevada 


Landfill permitting and design including preparation of a technical justification for a waiver from ground 
water monitoring and composite liner requirements, facility grading plan, hydrologic and hydraulic 
analyses and design, operations plan, closure plan, and conceptual lateral expansion design. 


 
Pershing County Landfill, Lovelock, Nevada 


Feasibility assessment for a waiver of ground water monitoring requirements. Landfill permitting and 
design including facility grading plan, hydrologic and hydraulic analyses and design, operations plan, 
closure plan. 


 
Mesquite Landfill, Lincoln County, Nevada 


Site investigation and analysis of hydrogeologic setting.  Landfill permitting and design including 
preparation of a technical justification for a waiver from ground water monitoring and composite liner 
requirements, assistance with development of facility grading plan, hydrologic and hydraulic analyses and 
design, operations plan, closure plan. 


 
Laughlin Landfill, Clark County, Nevada 


Site investigation and analysis of hydrogeologic setting.  Landfill permitting and design including 
preparation of a technical justification for a waiver from ground water monitoring and composite liner 
requirements, assistance with development of facility grading plan, hydrologic and hydraulic analyses and 
design, operations plan, closure plan. 


 
Hawthorne Landfill, Mineral County, Nevada 


Site investigation and analysis of hydrogeologic setting.  Landfill permitting and design including 
preparation of a technical justification for a waiver from ground water monitoring and composite liner 
requirements, assistance with development of facility grading plan, hydrologic and hydraulic analyses and 
design, operations plan, closure plan. 
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Austin Landfill, Lander County, Nevada 
• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Coordination and oversight of closure of the old Austin Landfill and assistance with planning, closure and 
post-closure cost estimation, and the potential closure and replacement of the new Austin Landfill with a 
transfer station. 


 
Amargosa Valley Landfill, Nye County, Nevada 


Landfill design and permitting for Class II municipal solid waste disposal facility including grading plan 
and permit document preparation, development of final landfill closure plan including a demonstration for 
approval of an alternative final cover. 


 
Pahrump Landfill, Nye County, Nevada 


Landfill expansion design and permitting for Class I municipal solid waste disposal facility including 
technical justification for an alternative final cover design. 


 
Beatty Landfill, Nye County, Nevada 


Development of final landfill closure plan including a demonstration for closure as a low-risk landfill. 
 
Mina/Luning Transfer Station, Mineral County, Nevada  


Geotechnical site investigation, stormwater analysis, site grading plans, technical specifications and 
permitting for a solid waste transfer station. 


 
Walker River Paiute Reservation, Nevada 


Solid waste management study including financial and political assessment of management and design 
options, development of site-specific closure plans and risk assessments and ratings for eight disposal sites. 


 
Lyon County, Nevada 


Planning, engineering, and permitting services for a Class II municipal solid waste landfill, temporary 
transfer station, and construction/demolition waste disposal facility. 


 
Winnemucca Farms, Inc., Nevada 


Solid waste characterization and final closure design for a small municipal waste landfill including 
development of site grading plan and drainage system design. 


 
Apex Landfill, Las Vegas, Nevada 


Field reconnaissance fracture mapping, assistance with hydrogeologic assessment and design and permit 
application preparation. 


 
Bridgeport Landfill, Mono County, California 


Assessment of alternative final cover design options including feasibility, hydrologic and cost analyses. 
 
Benton Crossing Landfill, Mono County, California 


Prepared joint technical document including Report of Disposal Site Information and Preliminary Closure 
and Postclosure monitoring Plan in support of county-prepared site design. 
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Mono County, California 
• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Completion of numerous landfill permitting and design tasks for six county landfills including closure 
design and plan preparation, landfill gas monitoring, reports of disposal site information. 


Inyo County, California 
Completion of numerous landfill permitting and design tasks for seven county landfills including closure 
design and plan preparation, site investigations and landfill cover material assessments, miscellaneous 
permitting documents. 


 
Beaver County Landfill, Utah 


Landfill permitting and design including preparation of an alternative final cover design demonstration, 
technical justification for a waiver from ground water monitoring requirements, facility grading plan, 
hydrologic and hydraulic analyses and design, operations plan, closure plan. 


 
Millard County Landfill, Delta, Utah 


Landfill permitting and design including technical justification for a waiver from ground water monitoring 
and liner requirements, facility grading plan, hydrologic and hydraulic analyses and design, operations 
plan, closure plan. 


 
San Juan County Landfill, Utah 


Landfill design and permitting for Class I municipal solid waste disposal facility including grading plan and 
permit document preparation, hydrologic and hydraulic design, slope stability analysis, and site drainage 
system and facility layout design. 


 
Mohave Valley Landfill, Bullhead City, Arizona 


Landfill permitting and design including alternative final cover design, technical justification for a waiver 
from ground water monitoring and liner requirements, Storm Water Pollution Prevention Plan, stability 
analyses, facility grading, hydrologic and hydraulic analyses and design. 


 
La Paz Regional Landfill, Arizona, Browning-Ferris Industries (BFI) 


Preparation of a technical justification for a modification of ground water monitoring requirements. 
 
Lone Cactus Landfill Landfill, USA Waste, Phoenix, Arizona 


Preparation of a technical justification for a suspension of ground water monitoring requirements. 
 
Northwest Regional Landfill, USA Waste, Phoenix, Arizona 


Preparation of a technical justification for a suspension of ground water monitoring requirements. 
 
Copper Mountain Landfill, USA Waste, Yuma, Arizona 


Preparation of a technical justification for a suspension of ground water monitoring requirements. 
 
Cerbat Landfill, Kingman, Arizona 


Preparation of a technical justification for a waiver from ground water monitoring and liner requirements. 
 







SRK Consulting  Resume 
 


R. Breese Burnley 
Senior Engineer 


 


 SRKUS_Burnley_Resume_Dec2004.doc June 2004 


Key Experience:   Mine Facility Engineering and Permitting 
 
Standard Mine, Nevada 
• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Completed stormwater hydrologic and hydraulic analyses and design and heap stability analyses. 
 
Tailings Impoundment, Camden, Tennessee 


Design and permitting of a tailings impoundment and associated facilities including stormwater and dam 
safety permitting, earthen embankment design, site drainage system design, preparation of technical 
specifications, bid documents, and cost estimates, reclamation plan development, construction oversight, 
and as-built reporting. 


 
Alumbrera Mine, Argentina 


Development of site-wide water balance, on-site tailings impoundment management and operation.  
 
BHP Mining Company, Robinson Project, Nevada 


Reclamation plan preparation, data analysis of pumping and seepage data, preparation of design and bid 
specifications for construction of mine drainage collection and routing systems. Secondary containment 
assessment on tailings slurry pipeline. Development of operation and monitoring procedures for a 
hydrocarbon contaminated soils bioremediation facility and mine drainage collection system.  Development 
and implementation of temporary closure characterization plans. 


 
Griffon Mine, United States Forest Service, Nevada 


Site investigation and final cover design including infiltration modeling for a spent heap leach pad and 
pond system. 


 
Aurora Partnership Mine, United States Forest Service, Nevada 


Site investigation and final cover design including infiltration modeling for a spent heap leach pad and 
pond system. 


 
Toiyabe Mine, Cortez Gold Mines, Nevada 


Field investigation and assistance with design of heap leach pad final cover and effluent infiltration field. 
 
Getchell Gold Corporation, Getchell Mine, Nevada 


Design and reporting for ore concentrate storage area including grading plan design and specifications. 
 
Toiyabe Mine, Cortez Gold Mines, Nevada  


Field investigation and assistance with design of heap leach pad final cover and effluent infiltration field. 
 
Pinos Altos Mine, Cyprus Climax Gold Corporation, New Mexico  


Closure design including site drainage analysis and facility design, cover design and material 
specifications. 
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Key Experience:   Industrial Facility Engineering and Permitting 
 


Hanson Engineers and AT&T Corporation, Reno, Nevada 
• 


• 


• 


• 


Foundation engineering and permitting services for expansion construction at a major communications 
hub in downtown Reno.  Project included site investigation and foundation design recommendations for 
a five-story addition including coordination of site surveys and project permitting. 


 
AT&T Corporation, Northern Nevada 


Engineering and permitting services for expansion construction at five fiber optic signal regeneration 
stations along AT&T’s Chicago-to-San Francisco transmission line, including: 1) the preparation and 
acquisition of right-of-way grant modifications and temporary use permits for three of the sites from the 
United States Bureau of Land Management (BLM); 2) coordination and acquisition of easement 
modifications with private landowners for the remaining two sites; 3) coordination with various county 
agencies for building and special use permits, including representing AT&T at a county Planning 
Commission meeting; 4) geotechnical investigation and foundation design for four of the five sites; 5) 
coordination of site activities with AT&T’s construction contractor; 6) field construction quality 
control/quality assurance services for subgrade preparation and foundation construction; and 7) 
coordination of initial site and final as-built surveys. 


 
Bentley Nevada Corporation, Minden, Nevada 


Air quality permitting and dispersion modeling for stationary generator set for industrial manufacturing 
facility. 


 
Bentley Nevada Corporation, Minden, Nevada 


Air quality permitting and dispersion modeling for stationary generator set for industrial manufacturing 
facility. 
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Profession Senior Hydrogeologist 
Education M.S. Hydrogeology, Colorado State University, 1989 


B.A. Earth Sciences, University of Colorado, 1978 


 


Registrations/ 
Affiliations 


OSHA Hazardous Waste Site Investigation Health and 
Safety Training Course 
MSHA Expert Miner Certification – Open Pit (2002 
renewal in November) 
Radiological Workers Training – DOE, Rocky Flats 
Environmental Technology Site 


 
Specialization 
 


Mr. Cope is a senior hydrogeologist with 20 years experience consulting to the 
mining, solid and hazardous waste, and oil and gas industries in the areas of 
hydrogeologic characterization, contaminant evaluation, environmental site 
assessments, baseline studies, groundwater and soils restoration, and 
environmental data management.  Mr. Cope’s technical experience has involved: 


• Groundwater resource impacts analysis, evaluation of groundwater/surface 
water interactions, basin hydrologic budgets, and open pit and underground 
mine inflow and water supply analyses. 


• Groundwater monitoring systems design, monitoring systems performance 
assessment, and evaluation of hydrogeologic data. Innovative groundwater 
sampling methods using specific discharge and micropurging techniques. 


• Aquifer hydraulic testing and analysis: variable and constant head, constant 
discharge, specific discharge tracer, and various packer techniques. 


• Database development and management, data capture, validation, and quality 
control analyses. 


• Statistical data analysis, probabilistic analysis (Monte Carlo simulation, 
distribution fitting), RCRA statistical evaluations. 


• Numerical and analytical modeling of groundwater flow and contaminant fate 
and transport. 


• Preparation of CERCLA, RCRA, and NEPA deliverables. 
 
Employment Record 
1998 – Present SRK Consulting Inc., Senior Hydrogeologist 
1997 – 1998 CGRS Inc., Senior Hydrogeologist 
1988 – 1997 Golder Associates Inc., Project Hydrogeologist to Hydrogeology Group Leader  
1986 – 1988 Colorado State University, Graduate Research Assistant 
1984 – 1985 Dames & Moore, Staff through Project Hydrogeologist 
1983 – 1984 U.S.G.S., Water Resource Division, Assistant Hydrologist 
1980 – 1983 Wahler Associates, Staff Hydrogeologist 
 
Languages Spanish/Italian/French 
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Key Experience:  
 
Mine Contamination, Reclamation 
 
• San Manuel Mine Site, Pinal County, Arizona.  Assessment of the impacts of an existing open pit on the 


surrounding groundwater flow system.  Directed deep monitoring well installation (600 to 1500 feet deep) 
and performed in-situ hydraulic testing (e.g., packer testing, aquifer test). Specified, procured and 
successfully installed a 1,500 foot deep grouted transducer column including 12 vibrating wire transducers 
and data logging equipment.  Managed aquifer test program for low flow (less than 2 gpm) extended 
drawdown tests in undisturbed bedrock formations.  Performed data interpretation and analysis in support of 
the predictive groundwater flow model and aquifer protection permit application. 


• Cuajone Mine, Southern Peru Copper, Peru.  Evaluation for suitability of a large valley-fill leach 
operation.  The work entailed hydrogeologic and surface water characterizations, impacts assessments, 
and design of mitigation measures in a fractured volcanic rock setting.  The work focused on defining 
zones of fracture-enhanced groundwater flow, the relationship of a regionally significant river to the 
groundwater flow system, and the ability to contain and recover leach solutions from the fractured 
system.  A phased approach was used to first conduct a fatal flaw evaluation, the results of which served 
to focus a detailed characterization.  The characterization field program involved 10,000 feet of well 
installation, oriented angled core drilling, packer testing, long-term aquifer testing, seismic geophysical 
survey, spring and seep evaluation, and river flow gauging.  The results were applied to a basin-scale 
three dimensional multi-layer groundwater flow and transport model.  The defensibility of the model is 
critical to the client obtaining permit approval for the operation.  


 
• MolyCorp Questa Mine, New Mexico.  Characterization of various underground mine inflows and 


significant surface water flow related to block cave subsidence.  The work is to differentiate surface recharge 
through the subsidence zone from other groundwater sources.  A monitoring system was designed and 
installed, and is currently being monitored.  Continuous flow measurements combined with quarterly water 
quality sampling will provide data for source identification and water and chemical mass balance analyses. 


 
• Conoco, Conquista Uranium Mill, Texas.  Lead hydrogeologist to characterize the groundwater flow 


system in the vicinity of a closed uranium mill tailings facility.  Investigations were conducted to quantify 
site impacts and to establish background water chemistry potentially influenced by an adjacent upgradient 
uranium mine and mill operation.   


 
• Tailings Characterization, PricewaterhouseCoopers, Atlas Minerals Uranium Mill Site, Utah.  


Technical groundwater lead for investigation to support the dewatering program at the Atlas Mill uranium 
tailings impoundment. The project consisted of hydrogeologic, geotechnical and geochemical 
characterization of the tailings to enable the selection of a dewater method, and assess the changes that might 
occur in the tailings porewaters as a result of dewatering.  


 
• Phelps Dodge Ambatovy-Analamay Project, Madagascar.  Baseline environmental assessments of 


surface and groundwater hydrology in remote tropical terrain for a large proposed nickel-cobalt mine and 
mill.  Scope included baseline data collection, assessment of environmental risks within the framework 
of World Bank Environmental Standards, analysis of potential groundwater and surface water impacts, 
and mitigation of the impacts.  Also collected data to support site selection and feasibility studies for 
tailings facility.  Though the work was severely challenged by complicated logistics and rugged jungle 
conditions, the project produced rigorous high quality data that met permitting and design needs. 
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• Leadville Superfund Site, Colorado.  Principal investigator for supplemental Feasibility Study 
groundwater investigations to refine impacts analyses for the Apache Tailings Impoundment.  
Responsible for performance assessment of groundwater and surface water monitoring network, 
refinement of the conceptual groundwater/surface water model, installation of nested monitoring wells, 
aquifer hydraulic testing and groundwater sampling.  


 
• Eagle Mine, Colorado.  Environmental assessment and evaluation of extent of heavy metals 


contamination associated with a low pH tailings facility and mine workings.  Supervised drilling and 
installation of multiple nested piezometers, conducted long-term pumping tests.  Installed digital data 
acquisition system to remotely monitor water level in the rapidly flooding closed mine.  Applied data to 
evaluate surface water and groundwater impacts on adjacent Eagle River. 


 
• Wishbone Hill Open Pit Mine, Alaska.  Groundwater baseline and impact studies for proposed Idemitsu 


Wishbone Hill open pit coal mine in Alaska.  Responsible for the collection and analysis of field test data 
for characterization of the site hydrogeology.  The characterization culminated in predictive pit inflow 
analyses using various numerical and analytical solutions. 


 
• Gallegos Dimensional Stone Quarry, Colorado.  Environmental Impacts Assessment of acid rock 


drainage from quarry operation near Telluride.  Assessed conditions through soil and surface water 
sampling.  Proposed cost-effective modifications of operational practices to minimize impacts to 
environmentally sensitive surface waters in area.  Also recommended permitting strategies for 
incorporation into storm water permit and technical revisions to an existing mining permit. 


 
• Blackhawk Mill Site, Colorado.  Performed environmental site assessment of a historic mining property 


adjacent to a CERCLA superfund site.  Defined areas of hazardous and non-hazardous mine and mill 
wastes as a pre-remedial design activity.  Evaluated remedial alternatives, recommended the preferred 
alternative, and developed cost estimate to complete the cleanup. 


 
• Cotter Corporation, Wyoming.  Detailed investigation to determine feasibility of in-situ leaching of a 


uranium property near Pumpkin Buttes.  Responsible for installation of wells and long-term pumping tests. 
 
 
Mine Permitting 
 
• Echo Bay Lamefoot Project, Washington.  Evaluation of groundwater inflow quantity and quality in 


underground workings. Developed a conceptual hydrogeologic model based on the characteristics related 
to rock structure and lithology. A significant component of the model was a detailed understanding of the 
interaction between the alluvial and deep bedrock groundwater flow systems.  Applied a water balance 
approach to estimate inflow and acid generating potential during future mine development.  


 
• Echo Bay K2 and Key Projects, Washington.  Assessment of potential impacts to groundwater and 


surface water from Key Project open pit gold mine. Designed groundwater monitoring well network.  Also 
planned and directed field investigations at the proposed K2 Project to evaluate baseline potentiometric and 
water quality conditions. 


 
• Franklin/Zeus Joint Venture, Colorado.  Permitting of proposed gold mining and milling operations at 


the Franklin and Mogul mines in Clear Creek and Boulder counties. Conducted an underground evaluation 
to predict future mine water discharge volume and quality.  Co-authored Environmental Protection Plan, 
Plan of Operation, and Stormwater Management Plan as part of mining permit application. 
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• Proposed South Table Mountain Aggregate Quarry, Colorado.  Characterization of the groundwater 
flow system at the contact of sedimentary units with basalt-cap.  Assessed potential impacts to groundwater 
quantity and quality from mining the cap rock.  Nested short-screen wells were installed, sampled and 
aquifer tested to determine vertical flux and gradients; and variations in the degree of saturation and 
hydraulic communication across the contact. 


 
 
Mine Water Management and Characterization 
 
• San Juan Ridge Mine, California.  Developed multilayer finite element groundwater models to predict 


mine water inflow to a proposed underground gold mine. Models simulated both local mine inflow and 
regional impacts to private water supply wells. Subsequent operation of the mine showed that the inflow 
predicted by the model was within 10 percent of actual inflow. 


 
• Hecla Grouse Creek Operations, Idaho.  Developed a water balance that incorporated tailings and waste 


rock facilities, mill makeup water requirements, water expressed during consolidation of newly deposited 
tails, and runoff contributions from disturbed and undisturbed small watersheds surrounding the site.  Site 
climate data were calculated using statistical adjustments from a number of stations in central Idaho and 
west-central Montana.  Statistical distributions for precipitation, evaporation, runoff, spring melt-out 
duration and timing, mill tonnage, and makeup water volumes were incorporated into the analysis to 
simulate natural and operational variability.  The calibrated spreadsheet was subsequently used by mill 
operators as a solution management tool.   


 
• Various Mines, Idaho, Montana, New Mexico, Arizona.   Conducted water balance analyses for 


mining heap leach projects located in arid and humid environments.  Performed both deterministic and 
probabilistic water balance analyses that included components of the natural hydrologic cycle and various 
operational solution application, storage, and extraction processes.  The water balance models were 
calibrated on a monthly basis to actual measured climatic precipitation and process flow data and were used 
by clients as an ongoing operational decision tool. 


 
 
Solid and Hazardous Waste 
 
• Rocky Flats Environmental Technology Site, Colorado.  Project Manager and technical lead for projects 


at the DOE facility related to groundwater sampling, aquifer testing and analysis, and evaluation of 
innovative technologies and field methods.  The evaluation focused on determining the feasibility and 
applicability of the Rocky Flats site to alternative groundwater sampling methods, state-of-the-art field 
water quality measurement instrumentation, aeseptic methods for drilling and well installation, and 
improving well design. Principal author and lead investigator for 1994 Site Wide Well Evaluation Report, 
Summary of Historic Water Quality Field Parameter Data, and Evaluation of Geochemical Analytical 
Suites. 


 
 Evaluation of water quality data and database management of more than 250,000 environmental records for 


the 1997 Rocky Flats Cleanup Agreement (RFCA) Annual Groundwater Monitoring Report.  
Responsibilities included extraction and conditioning of the data for analysis, quality control analyses based 
on P.A.R.C.C. parameters, analyses to document exceedences of site-specific action levels, trend analysis, 
and preparation of data analysis sections of the report.  Developed data management procedures to 
automate the input, analysis, and reporting of the data. 
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• Confidential Client, Colorado.  Technical Lead for a contaminant evaluation related to MTBE 
contamination at an industrial facility.  The study utilized an onsite mobile laboratory and a real-time 
decision process that allowed a flexible field program to define the extent and magnitude of a 
contaminant plume.  A semi-analytical contaminant fate and transport model was used to simulate 
migration of the plume, and provide a basis to identify potential sources.  


 
• Denver-Arapahoe Disposal Site, Colorado.  Investigation to evaluate the occurrence and fluctuation of 


shallow perched groundwater conditions as they relate to intermittent high intensity short-duration rainfall 
events. 


 
• RPS Landfill, Colorado.  Technical lead for contaminant transport analysis to delineate extent of 


contamination for optimizing design of monitoring well network. 
 
• Colorado Springs Landfill, Colorado. 


Conducted an evaluation of potential impacts to the quantity and quality of alluvial groundwater from a 
proposed expansion of a solid waste landfill.  Development of basin and sub-basin water budgets, 
verification of the water budgets using numerical methods, and semi-analytical computer modeling of 
potential contaminant release scenarios.  Also performed a study of the hydrogeologic suitability of 
existing and proposed solid waste landfill sites across El Paso County, Colorado.  Developed and applied 
a ranking procedure to compare the sites across diverse hydrogeologic regimes. 


 
• Herrick Valley Solid Waste Landfill, Ohio.  Planned and implemented hydrogeologic characterization for 


the proposed Herrick Valley solid waste landfill in eastern Ohio.  Project tasks included extensive rock 
coring and packer testing programs in a fractured rock flow system.  


 
• RI/FS, Mosely Road NPL Site, Oklahoma.  Analysis and interpretation of aquifer pumping tests 


performed as part of a RI/FS project.  Also performed a probabilistic cost analysis of various alternative 
remedial designs. 


 
• Woodland Meadows North Landfill, Wayne County, Michigan.  Geotechnical and Hydrogeologic 


investigation.  Evaluated large amount of existing groundwater data to determine the additional data needed 
to refine the conceptual model of the site.  Supervised drilling, continuous soil sampling, and installation of 
monitoring wells to fill the data gaps.  Conducted, analyzed, and interpreted aquifer pumping tests.  


 
 
Unsaturated Zone Studies 
 
• Nevada Nuclear Waste, Isolation Program (USGS), Yucca Mountain, Nevada.  Responsible for 


construction, calibration, and emplacement of down-hole instrumentation to measure moisture content of 
tuffaceous rocks at the proposed high level nuclear waste repository at Yucca Mountain, Nevada.    
Supervised the set-up and operation of a vadose zone instrument calibration laboratory for the Nevada 
Nuclear Waste Isolation Program. The laboratory developed moisture-characteristic curves, unsaturated 
hydraulic conductivity, and matric potentials in tuffaceous rocks. 
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Profession Principal Engineer 
Education B.S. (Geology) University of Illinois at Urbana-Champaign, 


1988 
M.S. (Engineering Geology) University of Illinois at Urbana-
Champaign, 1990 


 


Registrations/ 
Affiliations 


International and American Society for Rock Mechanics 
Society for Mining, Metallurgy and Exploration, Inc.  
Professional Engineer, Colorado, 
Professional Geologist , Wyoming 
 
 
 
 
 


 
Specialization Slope stability evaluation, mine reclamation, heap leach design and construction 
 
Expertise Mr. Cremeens offers extensive experience in geotechnical mine reclamation, and 


slope stability evaluation. His expertise also includes heap leach design with a 
specialty in difficult heap stability issues. 


 
Employment Record 
 
2004 – Present SRK Consulting Inc., Lakewood, Colorado, USA, Principal Engineer 
1998 – 2004 Agapito Associates, Inc. Grand Junction, CO, USA, Senior Engineer 
1990 – 1998 Golder Associates, Inc., Denver, Colorado, USA, Senior Geological Engineer 
1990 Chen-Northern, Inc., Denver, Colorado, USA, Geological Engineer 
1988 – 1990 Alberto Nieto Engineering, Champaign, IL, USA, Engineering Geologist 
1987 Member, National Sciences Foundation Investigation, Champaign, IL, USA 
  
Languages 
 


English, Spanish (fluent) 


Publications  
 Geologic Controls on Complex Slope Displacement at the Pitch Reclamation Project 


in Colorado Geological Survey publication, Engineering Geology in Colorado, 2003 
 


 Closure of Remote Historic Underground Mines in Desert Environments, presented at 
2002 Annual SME Meeting in Phoenix, AZ/ February 2002 


  
 Numerical Simulation of Complex Slope Displacement, in Proceedings of the Fourth 


North American Rock Mechanics Symposium /2002/ Seattle, Washington, August 
2000 


  
 Design, Construction, and Performance of a Remotely Placed Adit Plug, in 


Proceedings of the Fifth International Conference on Tailings and Mine Waste ’98 
Fort Collins, Colorado, USA 1998 
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Key Experience:  Slope Stability Evaluation and Mine Reclamation 
 
2007 Surface Metal Mine, Northwest Territories, Yukon.  Slope stability evaluation for a copper/gold 


mine.  The project includes development of a field data collection program, geotechnical core 
logging, cell mapping, slope stability analysis, and pit slope angle optimization. 


2006 Surface Metal Mine, Nevada.  Preliminary Slope Stability Evaluation for four gold properties.  The 
project includes geotechnical field data collection, slope stability analysis, and pit slope angle 
optimization. 


2006 Surface Metal Mine – Honduras. Design of a 28 million tonne heap leach expansion.  Innovative 
foundation stabilization techniques were included in the design to improve foundation stability   


2005 Surface Metal Mine , Honduras  Stability evaluation of a heap leach failure in tropical residual 
soils.  A slope displacement monitoring program was designed and implemented.  The displaced 
materials were partially unloaded to achieve stability until buttressing could be achieved by the 
heap expansion. 


2004 Surface Metal Mine, Honduras.  Design and Construction of 1 million ft2 heap leach pad on low 
strength tropical residual soils.  A soil cement foundation was designed and constructed near the toe 
of the heap to improve soil strength with respect to foundations stability 


2003 Historic Underground Non-Metal Mine, California. Design and construction management for 
closure of a historic underground talc mine. Sensitive bat habitat was preserved by incorporation of 
culverts and bat compatible closures. 


2003 Historic Underground Mine, Tennessee. Design, installation and regulatory support in connection 
with a subsidence early warning system to provide early warning of mine stop collapse during 
construction activities. The system consists of Multiple Point Extensometers, and Time Domain 
Reflectometry (TDR) with a light and siren array. 


2003 Solution Mine, Colorado. Design and installation of a 4-cable Time Domain Reflectometry (TDR) 
subsidence monitoring system. Four TDR cables were installed at depths exceeding 1800 ft. in a 
single borehole, to monitor for subsidence in response to solution mining, as part of an agreement 
with the USEPA. 


2003 Underground non-metal mine, Utah. Design of and regulatory agency support for a reclamation 
slope that required innovative techniques to achieve a stable slope at a very steep face angle with 
rigorous vegetation requirements. The design incorporated geosynthetic reinforcement grid, 
geosynthetic drains, rock toe drains, compacted soil, and vegetation to achieve stability.  


2002 Historic underground mine, Tennessee. Time Domain Reflectometry (TDR) monitoring systems 
were designed and installed in crown pillars above historic mine stopes to monitor for potential 
collapse. Regulatory agency support was provided to win approval of the TDR monitoring system. 


2002 Gas Storage Project, Arizona. Permitting and Regulatory Agency support for a salt cavern gas 
storage facility. 


2001 Historic underground non-metal mine, California. Geotechnical solutions were developed for 
reclamation of a remote underground mine near Death Valley, California. The closure design and 
construction activities incorporated techniques for protecting sensitive biota, particularly bats and 
desert tortoise. Cost-effective closure techniques, including innovation of the Rock Mattress, were 
developed that relied upon the use of native materials. 


2000 Historic underground non-metal mine, California. Design and construction management of a 100-
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year old mining district. Mine openings closed include shafts, adits, declines, and daylighted stopes. 
Innovative, cost-effective closure designs were implemented. 


1999 Surface non-metal mine, Colorado. The current state of stability of the rotational shear pit slope 
failures was analyzed using two-dimensional limit equilibrium techniques. However, simulation of 
the overall mechanism was inadequately described by limit equilibrium models. The overall 
mechanism was reproduced with a two-dimensional distinct element model, which accounted for 
the rotation, bending, frictional sliding, and plastic deformation of the individual blocks in the 
slope. The model was extended to predict performance of the pit slope under historic worst-case 
piezometric conditions. Quantitative predictions of diminishing slope velocity were ultimately 
attained with the distinct element model. 


1998 Underground coal mine, Colorado. Design of mine portal excavation in unstable slopes, including 
buttress stabilization design for constructing, operating, and reclamation conditions.  


1998 Mine reclamation project, Colorado. Evaluation of slope movement adjacent to resaturated mine 
workings. A slope monitoring plan was developed and implemented. 


1997 Mine reclamation project, Colorado. Evaluation of unstable pit slopes.  


1997 Surface gold project, California. Evaluation of foundation and waste rock slope stability. 


1996 Surface gold project, Mexico. Expanded rock shear strength and rock structure analysis for a 
proposed large open pit.  


1996 Mine reclamation project, Colorado. Evaluation of at-risk pit slopes due to an artificially elevated 
piezometric surface. 


1996 Surface gold project, Montana. Probability-based evaluation of shear strength criteria for a pit slope 
design for proposed open pit gold mine, based on expanded geotechnical database. 


1995 Surface gold project, Mexico. Pre-feasibility rock slope investigation and design for a proposed 
large open pit gold mine. 


1995 Surface coal mine, Wyoming. Pit slope stabilization design for an operating coal mine. The failed 
block was successfully stabilized without interrupting mining operations. 


1995 Surface coal mine, Wyoming. Development of a mining plan for extracting coal from a marginally-
stable pint wall. All of the coal reserves were recovered without slope failure.  


1995 Surface gold project, Montana. Probability-based evaluation of the expected stable slope 
configurations required to meet reclamation criteria. 


1995 Surface and underground gold mine, Idaho. Geotechnical site characterization and design of two 
hydraulic seals (adit plugs) constructed in twin adits beneath the open pit. 


1995 Mine reclamation project, Colorado. Design and construction management for a vent raise (shaft) 
seal. 


1995 Mine reclamation project, Colorado. Geotechnical site characterization, design support, permitting 
support, and construction management for a remotely-placed adit plug. 


1994 Mine reclamation project, Colorado. Evaluation and remedial design for mining-induced pit slope 
failure at an open pit uranium mine reclamation project. 


1993 Surface gold project, Montana. Probability-based pit slope design for a proposed large open pit gold 
mine. 
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1992 Surface gold mine, South Dakota. Rock slope analyses in support of final design of pit slopes at a 
large open pit gold mine. 


1991 Surface gold mine, Idaho. Rock slope analyses in support of pit slope design. 


1990 Surface gold project, New Mexico. Rock slope investigation and analyses in support of slope 
design for two pits at a proposed gold mine.  
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Profession Geoscientist 


Education M.Sc., Geochemistry, University of British Columbia 1988. 
B.Sc., Geology, University of British Columbia 1985. 


Registrations/
Affiliations 


Professional Geoscientist (BC) No. 18,467. 
Professional Geologist (Northwest Territories and Nunavut)  
No L1283. 
Association of Professional Engineers and Geoscientists of B.C. 
Fellow of the Geological Association of Canada. 
Fellow, Association of Exploration Geochemists. 


 
Specialisation Mine waste characterization and management, lithogeochemistry, 


hydrogeochemistry and water quality modelling 
 


Expertise Stephen Day is Principal Geochemist at SRK's Vancouver office. He is an 
experienced specialist in the development of waste management plans to address 
acid rock drainage and leaching of mine wastes in general. He has particular 
expertise in the development of prediction methods for mine planning and modeling 
of leachate chemistry. His project experience includes development of innovative 
approaches to management of potentially acid generating wastes at new mines, 
assessment of existing waste disposal facilities at operating and abandoned mines to 
determine options for reduction or elimination of contaminated drainage, and 
environmental audits of mines. 


 
Certification Occupational Safety and Health Administration (OSHA). 


Hazardous Wastes Operations and Emergency Response (OSHA 29 CFR 1910)  
40-hour course. 


 
Employment Record 
1998 – Present  SRK Consulting (Canada) Inc., Principal Geochemist 


 
1992 – 1998 Dames & Moore, Senior Geochemist/Manager, Geosciences 


 
1989 – 1992 Norecol Environmental Consultants Ltd., Geochemist 


 
1987 – 1989 British Columbia Geological Survey, Geochemist 
 
Publications Twenty Seven technical papers on acid rock drainage studies, stream sediment 


sampling, formation of placer deposits, mineral exploration in glacial terrains. 
 


Languages English 
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Publications 
 
1. Day, S.J., (1994). “Evaluation of acid generating rock and acid consuming rock mixing to prevent acid 


rock drainage”. Proceedings of the International Land Reclamation and Mine Drainage Conference and 
the Third International Conference on the Abatement of Acidic Drainage, Pittsburgh Pennsylvania, 
PA, April 24 to 29, 1994. 


 
2. Day, S.J. and R. Bowell, (2004). “Atypical and typical zinc geochemistry in a carbonate setting, Sä 


Dena Hes Mine, Yukon Territory, Canada”. Accepted for publication in Geochemistry Exploration, 
Environment. Analysis. 


 
3. Day, S.J., B.E. Broster and B.E. Sinclair, (1987). “Sulphide erratics applied to subglacial exploration: 


St. Elias Mountains, British Columbia”. Canadian Journal of Earth Sciences, 24:723 230. 
 
4. Day, S., G. Coulter and M. Falutsu, (2000). “Red Dog Pb-Zn Mine Closure Planning: Phase 1 


Geochemical Studies – Characterization of Complex Sulfur Mineralogy”. Proceedings of the 5th 
International Conference on Acid Rock Drainage, Denver, CO. 


 
5. Day, S.J. and P.C. Cowdery, (1990). “Prediction of oxidizable sulphide content and neutralization 


potential in acid generation studies at metal mines”. Proceedings of Acid Mine Drainage - Designing 
for Closure, Vancouver, B.C. May 1990. 


 
6. Day, S.J., A. Flemming and J. Demchuk, (2000). “Waste Management Planning at the Telkwa Coal 


Project, Telkwa, British Columbia”. Proceedings of the 5th International Conference on Acid Rock 
Drainage, Denver, CO. 


 
7. Day, S.J. and W.K. Fletcher, (1986). “Particle size and abundance of gold in selected stream 


sediments, southern British Columbia”. Journal of Geochemical Exploration, 26:203 214. Presented at 
Geoexpo/86, Vancouver, British Columbia, 1986. 


 
8. Day, S.J. and W.K. Fletcher, (1989). “Effects of valley and local channel morphology on the 


distribution of gold in stream sediments”. Journal of Geochemical Exploration, 32:1 16. Presented at 
12th IGES, Orleans, France, 1987. 


 
9. Day, S.J. and W.K. Fletcher, (1991). “Concentration of magnetite and gold at bar and reach scales in a 


gravel-bed streams, British Columbia, Canada”. Journal of Sedimentary Petrology, v.61. 
 
10. Day, S.J. and W.K. Fletcher, (1988). “Seasonal variation of gold content of stream sediments, Harris 


Creek, near Vernon (82L/02)”. British Columbia Ministry of Energy, Mines and Petroleum Resources, 
Paper 1987 1, 401 403. 


 
11. Day, S.J. and D.H. Harpley, (1992). “Survey of closed and abandoned mines in British Columbia for 


acid rock drainage I: Regional Perspective”. Proceedings of the 16th Annual B.C. Mine Reclamation 
Symposium, Smithers, B.C., June 1992, p.152-160. 


 
12. Day, S.J. and D.H. Harpley, (1992). “Physical flow in waste rock dumps and implications for 


predicting leachate quality”. Proceedings of the 17th Annual B.C. Mine Reclamation Symposium, Port 
Hardy, B.C., May 1993, p. 233 (Abstract). 
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13. Day, S. and D. Hockley, (1998). “Risk Assessment and Management Associated with Blending Waste 
Rock”. Proceedings of the 5th Annual BC MEM – MEND 2000 Metal Leaching and ARD Workshop, 
Vancouver, B.C., December 9-10, 1998. 


 
14. Day. S.J., G. Hope and W. Kuit, (1997). “Waste Rock Management Planning for the Kudz Ze Kayah 


Project, Yukon Territory: 1. Predictive Static and Kinetic Test Work”. Proceedings of the Fourth 
International Conference on Acid Rock Drainage, Vancouver, B.C., May 31 to June 6, 1997. 


 
15. Day. S.J., W. Kuit and M. Filion, (2003). “Evolution of Mine Drainage Chemistry Red Dog Mine, 


Alaska”. Proceedings of the 15th Annual BC ML/ARD Workshop. 
 
16. Day, S.J. and P.F.Matysek, (1989). “Using the regional geochemical survey data: Examples from the 


1988 release”. British Columbia Ministry of Energy, Mines and Petroleum Resources, Paper 1989 1. 
 
17. Day, S.J., P.F. Matysek and W.M. Johnson, (1988). “The Regional Geochemical Survey: Evaluation of 


and ICP-ES package”. British Columbia Ministry of Energy, Mines and Petroleum Resources, Paper 
1988 1, 503 508. 


 
18. Day, S.J., K.S. Sexsmith, R.J. Bowell and D. Hockley, (2000). “Geochemistry of Molybdenum 


Leaching at British Columbia Copper and Molybdenum Mines”. Proceedings of the 11th Annual BC 
ML/ARD Workshop. 


 
19. Day, S.J., K.S. Sexsmith and J. Millard, (2003). “Acidic Drainage from Calcareous Coarse Kimberlite 


Reject, Ekati Diamond MineTM, Northwest Territories, Canada”. Proceedings of the 6th International 
Conference on Acid Rock Drainage (ARD) 12 – 18 July 2003. 


 
20. Fletcher, W.K. and S.J. Day, (1988). “Determination of gold in heavy-mineral concentrates: Fire assay 


and atomic absorption spectroscopy (FA-AAS) versus Instrumental Neutron Activation Analysis 
(INAA)”. British Columbia Ministry of Energy, Mines and Petroleum Resources, Paper 1988 1, 509 
510.  


 
21. Fletcher W.K. and S.J. Day, (1988). “Seasonal variation of gold content of stream sediments, Harris 


Creek, near Vernon: A progress report (82L/02)”. British Columbia Ministry of Energy, Mines and 
Petroleum Resources, Paper 1988 1, 511 514.  


 
22. Fletcher, W.K. and S.J. Day, (1988). “Behaviour of gold and other heavy minerals in drainage 


sediments:  Some implications for exploration geochemical surveys”. Prospecting in Areas of 
Glaciated Terrains - 1988 symposium volume, 171 183. 


 
23. Fletcher, W.K. and S.J. Day, (1988). “Behaviour of gold and other heavy minerals in drainage 


sediments: Some implications for exploration geochemical surveys”. Transactions of the Institute of 
Mining and Metallurgy, 98:B130-136. 


 
24. Leitch, C.H.B. and S.J. Day, (1990). “NEWGRES: A TurboPascal program to solve a modified version 


of Gresens' hydrothermal alteration equation”.  Computers and Geosciences 16:925-932. 
 
25. Matysek, P.F. and S.J. Day, (1988). “Geochemical orientation surveys: Northern Vancouver Island 


fieldwork and preliminary results”. British Columbia Ministry of Energy, Mines and Petroleum 
Resources, Paper 1988 1, 493 502.  
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26. McMillan, W.J., S.J. Day and P.F. Matysek, (1991). “Tectonic terranes, metallogeny and regional 


geochemical surveys, an example from northern British Columbia”. Journal of Geochemical 
Exploration, 39:175-194. 


 
27. Morin, K.A., C.L. Ott, S.J. Day and R.A. Hawes, (1989). “A practical approach to testing for acid mine 


drainage in the mine planning and approval process”. Proceedings of the 13th Annual B.C. Mine 
Reclamation Symposium, Vernon, B.C. June 1989. 
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Key Experience: New Mine Approvals and Permitting 
 
Pogo Project, Alaska, Teck Corp. (1996-Current) 
• Geochemical characterization 
• Prediction of water quality impacts and recommendations for waste handling at a proposed underground 


gold mine 
 
Sustut Copper Project, Doublestar Resources Limited (2001-Current) 
• Assessment of geochemical issues for proposed copper mine 
• General permitting assistance under the BC Environmental Assessment Process 
 
Ekati Diamond MineTM, Northwest Territories, BHP Billiton Diamonds (2001-Current) 
• Characterization of waste rock and prediction of water quality for the Sable, Pigeon and Beartooth Pipes 
• Compilation of Waste Rock Management Plans 
 
Pascua Project, Chile/Argentina, Barrick Gold Corp (1999-2001) 
• Assessment of waste rock and tailings geochemistry and prediction of drainage quality 
 
Black Crystal Graphite Project, BC, Crystal Graphite Corporation (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed graphite mine 
 
Diavik Diamond Mines, Indian and Northern Affairs Canada, NWT (1999-2001) 
• Review of geochemical aspects of Diavik Diamond Mines 
 
San Bartolome Project, Bolivia, Coeur d’Alene Mines (2001-2002) 
• Geochemical characterization of waste rock and tailings for a proposed silver mine 
 
True North Project, Alaska Department of Natural Resources (2000-2002) 
• Review of expansion proposals for the Fort Knox Mine 
 
Northmet Project, Minnesota, PolyMet Mining Corp. (1999-2001) 
• Development and implementation of geochemical test program for proposed open pit PGM, nickel and 


copper mine. 
 
Telkwa Coal Project, BC, Manalta Coal (1991-2000) 
• Development of waste management plan to address acid drainage potential 
 
Bulyanhulu Project, Tanzania, Sutton Resources (1997-1998) 
• Waste management planning and prediction of impacts for proposed underground gold mine 
 
Marte Lobo Project, Chile, Teck Corp. (1997) 
• Assessment of potential impacts to groundwater due to waste rock leaching at proposed open pit gold 


mine 
 
Willow Creek Coal Project, BC, Pine Valley Coal (1996-1997) 
• Baseline evaluation of acid generation potential and water quality for proposed coal mine 
 
Petaquilla Project, Panama, Teck Corp. (1996-1997) 
• Prediction of potential impacts due to leaching of waste rock at proposed open pit copper mine 
 
Kudz-Ze-Kaya project, YT, Cominco (1996) 
• Retained to address acid generation issues in waste management plan for proposed zinc-copper-lead 


mine 
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Key Experience:  New Mine Approvals and Permitting (Cont’d) 
 
Termopacifico, Colombia (1994) 
• Assessment of existing waste management for small coal mines as part of proposed thermal power plant 
 
QR Gold Project, BC, Kinross Gold (1993) 
• Evaluated natural weathering of rock and soil in support of waste management plan for an open pit gold 


mine 
 
Moris Mine, Mexico, Manhattan Minerals (1993) 
• Developed closure plan for proposed heap leach gold mine.  Also addressed acid generation issues 
 
Canatuan Project, Philippines, TVI (1993) 
• Development of waste management plan for proposed gold mine 
 
Kemess South Project, BC, El Condor (1992) 
• Evaluated natural weathering of rock and soil in support of waste management plan for proposed copper 


mine 
 
Brewery Creek (1991) 
• Soil and vegetation geochemistry study 
 
Galore Creek Project (1991) 
• Conducted initial assessment of acid generation at proposed large porphyry copper mine.  
 
Snip Mine, BC (1991) 
• Developed cyanide degradation model for tailings pond 
 
Berg Project (1990) 
• Investigated acid generation in waste rock and proposed waste handling approach for porphyry copper 


mine.  
 
Taiwan Limestone Project (1990) 
• Conducted environmental assessment of proposed limestone quarry 
 
Windy Craggy Project, BC, Geddes Resources (1989-1991) 
• Investigated acid generation in waste rock, tailings, and underground workings and developed waste 


management plan for proposed massive sulphide copper mine 
 
Cinola Project (1989-1990) 
• Development of waste rock and tailings management plan for proposed epithermal gold mine 
 
Cheni Gold Mines (1989) 
• Developed waste rock handling plan for potentially acid generating rock at gold vein mine 
 
Silver Butte Mine (1989) 
• Interpreted acid generation data for waste rock and underground development for proposed massive 


sulphide base metal mine 
 
Confidential Client 
• Due diligence audit for a proposed porphyry copper mine  
• Prediction of impacts due to rock and tailings leaching and recommendation of waste management 


strategies 
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Key Experience:  Operating Mines  
 
Red Dog Mine, Alaska, Cominco (1997-Current) 
• Development of innovative methods for characterization of the geochemical behaviour of waste rock 
• Ongoing geochemical advice and interpretation 
 
Endako Mine, Thompson Creek Mining (1999-2000) 
• Assessment of waste rock geochemistry 
 
Huckleberry Mines Limited (1996-2000) 
• Ongoing advice to operating open pit copper and molybdenum on waste management and prediction of 


long term water quality impacts 
 
Fording Coal, Elk Valley Coal Mines, BC, TeckCominco Ltd., Luscar Ltd. (1999-2002) 
• Technical review of university research on the occurrence and release of selenium from waste rock 
 
Hudson Bay Mining and Smelting (1998) 
• Environmental audit of more than ten massive sulphide copper and zinc mines, mills and associated 


smelter 
 
Confidential, Colombia (1997) 
• Assessment of existing environmental liabilities and scoping of environmental impact assessment for an 


operating coal mine as part of due diligence review 
 
Cominco Trail Operations, BC (1993) 
• Developed slag pile leachate model for proposed slag disposal site 
 
Gold Mine Yellowknife, NWT (1993) 
• Environmental assessment of operating gold mine as part of due diligence 
 
Macrae Mining, New Zealand (1993) 
• Presented arguments on acid generation thresholds in tailings.  Evaluated reports on arsenic leaching 


from waste rock and tailings 
 
Equity Silver Mines (1991) 
• Developed water quality model for an acid generating open pit to address disposal of water treatment 


sludge in pit 
 
Tanco Mining Company (1991) 
• Environmental audit of tantalum mine and mill 
 
Endako Mines (1990) 
• Evaluated acid generation potential of waste rock and tailings at molybdenum mine 
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Key Experience:  Mine Closure Planning 
 
Faro Mine, Deloitte & Touche (2002) 
• Design and implementation of geochemical studies for closure planning 
 
Confidential Internal Reviews, BHP Billiton (2002) 
• Reviewed geochemical aspects of closure plans for two mines 
 
Robinson Mine, Nevada, BHP Billiton (2001-2002) 
• Geological and geochemical characterization of waste rock as part of closure planning for a large open 


pit copper mine 
• Operation of a field laboratory for determination of leachable metal concentrations 
 
Britannia Mine, BC, British Columbia Ministry of Water Land and Air Protection (2001-2002) 
• Evaluation of the effects of the use of mine workings for storage of contaminated mine water prior to 


treatment 
 
Highmont Mine, BC, Highland Valley Copper (2000-2001) 
• Geochemical assessment of tailings for closure planning 
 
Baker Mine, BC, Dupont Canada (1999-2001) 
• Evaluation of long term drainage quality for an inactive underground gold and silver mine. 
• Closure Planning 
 
Sa Dena Hes Mine, YT, TeckCominco Ltd. (1999-2002) 
• Assessment of geochemical characteristics of underground lead-zinc mines, waste rock and tailings, and 


downstream loading and impact assessment 
 
Mount Washington Mine, BC, Environment Canada (1999-2000) 
• Assessment of geochemistry as part of closure planning for a inactive open-pit copper mine 
 
Holden Mine, Washington State (1998-2000) 
• Support for Feasibility Study for closure of underground mine, waste rock and tailings 
• Development of a site geochemical model to support selection of closure measures for a disused 


underground copper and zinc mine 
 
Snip Mine, BC, Homestake Mining Company (1998) 
• Prediction of post-closure impacts due to leaching of mine wastes at underground gold mine 
 
QR Gold Mine, BC, Kinross Gold (1998-2000) 
• Predictions of post-closure impacts due to long term leaching of waste rock and pit walls at open pit gold 


mine 
 
Premier Gold Mine, BC, Westmin Resources (1998-2002) 
• Prediction of long term geochemical behaviour of waste rock and tailings at an open pit gold mine 
 
COMIBOL, Bolivia (1996-1997) 
• Assessment of environmental issues for operating and closed mines as part of due diligence review 
 
Confidential Client (1996) 
• Evaluated leaching of mercury from a former mercury mine as part of decommissioning 
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Key Experience:  Mine Closure Planning (Cont’d) 
 
Various Properties, BC, Weldwood Canada (1996) 
• Environmental evaluation of large area of former coal mining to assess remediation measures and 


potential costs 
 
BC and Sa Dena Hes, YT projects, Stronsay (1993) 
• Initial assessment of potential environment liabilities 
 
Sullivan Mine, BC, Cominco (1992-1998) 
• Evaluation of metal leaching from oxidized waste rock and tailings as part of closure planning. 


Geochemical interpretation of regional groundwater chemistry downgradient of tailings facility.  
Modelling of dry cover materials for acid generating tailings 


 
Survey of Abandoned Mines (1991) 
• Compiled data relating to acid generation potential at more than 1000 abandoned mines in British 


Columbia.  Assessed five coal and metal mine sites 
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Key Experience:  Government Projects 
 
Dominican Republic, U.S. Trade and Development Agency (2002) 
• Delivered part of a short course to federal government personnel on acid rock drainage assessment and 


remediation 
 
State of Alaska (2001) 
• Workshop on mine site geochemical assessment 
 
Peru, Canadian International Development Agency (2000-2001) 
• Preparation of guidelines for inspection of mines 
 
MEND Program (2000-2001) 
• Managed and co-authored preparation of report titled Acidic Rock Drainage and Technology Gap 


Analysis 
 
MEND Program (1996-2000) 
• Co-author of technology manual on acid rock drainage prediction, control and treatment 
 
MEND Program (1998) 
• Reviewed and assisted with selection section of Procedures for Assessing the Subaqueous Stability of 


Oxidized Waste Rock 
 
MEND Program (1997) 
• Co-authored Blending and Layering Waste Rock to Delay, Mitigate or Prevent Acid Generation 
 
MEND Program (1996) 
• Co-authored Guide for predicting water geochemistry from waste rock piles 
 
Brazil, Japan International Cooperation Agency (1995-1996) 
• Part of a multi-disciplinary team led by Mitsubishi that evaluated remediation of coal mines in the State 


of Santa Catarina 
 
Indian and Northern Affairs (1994) 
• Prepared a long range research plan for acid rock drainage 
 
Cinola Project, BC, Mine Environment Neutral Drainage Program (1994) 
• Assessed long term potential for acid generation in waste rock and evaluated limestone addition to 


prevent acid release from waste rock 
 
QA/QC for Acid Generation Studies (1990) 
• Prepared manual for BC Acid Mine Drainage Task Force 
 
Review of Acid Generation Determination Methods (1990) 
• Assessed methods and recommended new approaches to testing for Energy, Mines and Resources 


Canada 
 
Acid Rock Drainage Technical Guide (1989) 
• Authored state-of-the-art manual covering prediction and monitoring of acid mine drainage 
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Key Experience:  Contaminated Sites and Other Projects  
 
Ministry of Health 
• Directed sampling of 240 wells to assess potential pesticide contamination 
 
Fullerton Lumber 
• Assessed soil contamination and potential approaches to on-site processing and soil remediation 
 
Fisheries and Oceans Canada 
• Assessed soil, sediment and water contamination at a marine repair station.  Developed and costed 


remediation options 
 
Fisheries and Oceans Canada 
• Assessed contaminated woodfill on Crown lands.  Developed and costed remediation options 
 
Western Steel 
• Interpretation of arsenic sludge chemistry 
 
Grand Metropolitan 
• Assessment and management of several hydrocarbon underground storage tanks 
 
Transport Canada 
• Senior review of project to assess liabilities associated with underground fuel storage tanks at 28 remote 


beacon sites 
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Profession Civil/Environmental Engineer 


Education M.Eng., Civil Engineering, McMaster University, 1989 
B.A.Sc., Civil Engineering, University of British Columbia, 
1986 


 


Registrations/ 
Affiliations 


P.Eng., Association of Professional Engineers and Geoscientists 
of B.C. 
P.Eng., Association of Professional Engineers, Geologists and 
Geophysicists of NWT 


 
Specialisation Mine closure, Waste characterization and management, Mine water management, 


Contaminant hydrogeochemistry 
Expertise Daryl Hockley provides project management and senior review of multi-disciplinary 


projects, as well as specialist consulting in mine closure and mine waste management.  
Daryl's mine closure experience includes leading SRK's ten-year contribution to closure of 
the WISMUT uranium district in the former East Germany. He has also directed mine 
closure projects in Chile, Argentina, Australia and Indonesia. Daryl’s recent mine closure 
projects in Canada include development and implementation of closure measures for the 
Kitsault, Arctic Gold, Discovery, and Venus mines, preparation of closure plans for the 
Gibraltar, and Deloro mines, and review of closure liabilities at over twenty operating and 
abandoned mines. He is currently involved in three of the largest mine closure projects in the 
Canadian north: as senior technical advisor for the clean-up of arsenic trioxide dust at the 
Giant Mine near Yellowknife; as technical project manager for closure of the Colomac Mine 
in the Northwest Territories; and as technical advisor for closure of the Faro, Vangorda and 
Grum mines in the Yukon.  
Daryl has directed waste characterization studies at over fifty mines. Recent examples 
include kimberlite tailings at the Jericho Mine, uranium tailings at the McArthur River, Key 
Lake and Cigar Lake Mines, and massive sulphide and depyritized tailings at the proposed 
Crandon Mine. His work in mine waste management includes design of the tailings facility 
for the Lisheen Mine, review of the tailings failure at the Porco Mine, risk assessment of the 
tailings at the Ketza River Mine, and the design of waste rock backfilling programs at the 
Flambeau and Lichtenberg Mines.  
Daryl has also directed applied research projects in his areas of interest, including reviews on 
mathematical modeling of acidic drainage and on measures to delay the onset of acidic 
drainage. He has authored or co-authored over thirty technical papers, and has presented 
short courses on his areas of expertise to industry and regulators.  


Employment Record 
1998 to present SRK Consulting (Canada) Inc., Principal 
1994-1998 Steffen, Robertson and Kirsten (Canada) Inc.,  


Division Head, GeoEnvironmental Engineering 
1992-1994 Steffen, Robertson and Kirsten (Canada) Inc.,  


Senior Engineer and Project Manager 
1990-1992 AJBL Consultants Limited, The Netherlands, President and Engineer 
1988-1990 Netherlands Energy Research Foundation, The Netherlands, Visiting Engineer 
1986-1988 Wastewater Technology Centre, Environment Canada, Hamilton, Ontario, 


Contract Engineer 
Publications First author of 22 papers and conference proceedings.  Co-author on 20 papers and 


conference proceedings. 


Languages English 
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Publications and Seminar Presentations 
 
1. Hockley D.E., M.M. Noel, E.M. Rykaart, S. Jahn and M. Paul (July 2003). “Testing of Soil Covers for 


Waste Rock in the Ronneburg WISMUT Mine Closure”.  Sixth International Conference on Acid Rock 
Drainage, Cairns, Australia. 


 
2. Chapman J., D.E. Hockley, K. Sexsmith, B. Arthur and S. Donohue (July 2003). “Testing Acid 


Generation in Cemented Paste Backfill”. Sixth International Conference on Acid Rock Drainage, Cairns, 
Australia. 


 
3. Chapman J., B. Willliams, K. Ramsey, D.E. Hockley, M. Noel, and M. Rykaart (July 2003). “Design and 


Installation of Large Scale Lysimeters to Assess Cover Performance at the Normandy Mt. Leyshon 
Mine, Queensland”.  Sixth International Conference on Acid Rock Drainage, Cairns, Australia. 


 
4. Sexsmith K., D.E. Hockley, J. Chapman, N. Mckay, G. Sevick and K. Black (February 2002).  


Mineralogical Examination of Carbonates in the Crandon Ore and Tailings.  SME 2002 Annual 
Meeting, Phoenix AZ. 


 
5. Lefebvre R., D.E. Hockley, J. Smolensky and P. Gélinas (2001). “Multiphase Transfer Processes in Waste 


Rock Piles Producing Acid Mine Drainage, (1) Conceptual Model and System Characterization”. Journal 
of Contaminant Hydrology, Special Number on Coupled Process Models in Subsurface Environments, 
Motomu Ibaraki and Rene Therrien, Eds. 


 
6. Lefebvre R., D.E. Hockley, J. Smolensky and A. Lamontagne (2001). “Multiphase Transfer Processes in 


Waste Rock Piles Producing Acid Mine Drainage,  (2) Applications of Numerical Simulation”. Journal of 
Contaminant Hydrology, Special Number on Coupled Process Models in Subsurface Environments, 
Motomu Ibaraki and Rene Therrien, Eds. 


 
7. Hockley D.E., S. Schultz and M. Nahir (July 2001). “Analysis and Selection of Closure Measures for 


Northern Canadian Mines”. Skelleftea, Sweden. 
 
8. Hockley D.E., J. Smolensky S. Jahn and M. Paul (June 2000). “Geochemical Investigations and Gas 


Monitoring of an Acidic Waste Rock Pile”. Fourth International Conference on Acid Rock Drainage, 
Denver. 


 
9. Hockley D.E., S. Day, R. Bowell and J. Cowan (September 2000). “Environmental Geochemistry of 


Uranium Mining: Implications for Groundwater Protection”.  Seventh International Mine Water 
Association Congress, Ustron, Poland, 11-15, pp. 384-397. 


 
10. Hockley D.E. (November 1999). “A Bird’s Eye View of ARD Issues”. Presented at Copper Hydromet 99, 


Vancouver, B.C. 
 
11. Smolensky J., D.E. Hockley, R. Lefebvre and M. Paul (September 1999). “Oxygen Transport Processes in 


the Nordhalde of the Ronneburg Mining District, Germany”. Mining and the Environment II, Sudbury, 
Ontario. 


 
12. Smolensky J., D.E. Hockley, R. Lefebvre and M. Paul (September 1999). “Oxygen Transport Processes in 


the Nordhalde of the Ronneburg Mining District, Germany”. Mining and the Environment II, Sudbury, 
Ontario  
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13. Lefebvre R., J. Smolensky and D.E. Hockley (February 1998). “Modelling of Acid Mine Drainage 


Physical Process in the Nordhalde of the Ronneburg Mining District, Germany”. TOUGH Workshop, 
Lawrence Livermore National Laboratory. 


 
14. Hockley D.E., J. Chapman, G.Sevick and D. Moe (January 1998). “Estimating Contaminant 


Concentrations in a Re-Flooded Underground Mine”. Tailings and Mine Waste, Denver, Colorado. 
 
15. Delaney T.A., D.E. Hockley, J.T. Chapman and N. Holl (January 1998). “Geochemical Characterization of 


Tailings from the McArthur River Mine, Saskatchewan”. Tailings and Mine Waste, Denver, Colorado. 
 
16. Chapman John, Daryl Hockley, Jerry Sevick, Richard Dakel and Michael Paul (January 1998). “Pit 


Backfilling on Two Continents, Comparison of Recent Experience in the Wismut and Flambeau Projects”. 
Tailings and Mine Waste, Denver, Colorado. 


 
17. Sevick G.W., N. Paruvakat, K.P. Black and D.E. Hockley (January 1998). “Engineered Upland Sulfide 


Tailings Management Facility”. Tailings and Mine Waste, Denver, Colorado. 
 
18. Delaney T.A., D.E. Hockley and D.D. Sollner (June 1997).  “Review of Methods for Delaying the Onset of 


Acid Mine Drainage”.  Fourth International Conference on Acid Rock Drainage, Vancouver, B.C. 
 
19. Hockley D.E., M. Paul, J. Chapman, S. Jahn and W. Weise (June 1997). “Relocation of Waste Rock to the 


Lichtenberg Pit near Ronneburg Germany”.  Fourth International Conference on Acid Rock Drainage, 
Vancouver, B.C. 


 
20. Delaney T.A., D.E. Hockley and D.D. Sollner (June 1997). “Review of Methods for Delaying the Onset of 


Acid Mine Drainage”. Fourth International Conference on Acid Rock Drainage, Vancouver, B.C. 
 
21. Hockley D.E. and J.T. Chapman (November 1996). “Waste Rock Remediation Activities in the Ronneburg 


Mining District”.  Fourth Annual B.C. ARD Symposium, Vancouver, B.C. 
 
22. Hockley D.E., T. Delaney and J. Smolensky (November 1996). “Modeling Acidic Drainage from Waste 


Rock Piles”. Fourth Annual B.C. ARD Symposium, Vancouver, B.C. 
 
23. Hockley D.E. and N. Holl (1995). “Investigations of Waste Rock at the Key Lake Mine”. Environmental 


Remediation of Waste Rock Piles, Chemnitz, Germany. 
 
24. Hockley D.E., H.J. Borch and T. Sackmann (1994). “Risk Assessment and Risk Management of 


Contaminated Soil at Signal Hill, CFB Esquimalt”. First DND Symposium/Workshop on Risk Evaluation 
and Assessment, Kingston, Ontario. 


 
25. Hockley D.E. (1994). “Mathematical and Physical Models of Acid Rock Drainage”. Acid Rock Drainage 


and Rapid Bio-Assessment Seminar, Boise, Idaho. 
 
26. Hockley D.E., J.L. West, E.L. Livingstone and G. Savci (January 1994). “Short Course in Contaminant 


Hydrogeology”. Sponsored by the Technical University of Nova Scotia. 
 
27. van der Sloot H.A., D.E. Hockley, J. Wijkstra and J.A. Stegemann (1993). “Self-forming and self-repairing 


liners for waste isolation”.  GeoConfine 93, Montpelier, France. 
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28. Hockley D.E., H.A. van der Sloot and J. Wijkstra (1993). “Processes at the interface between waste and 
soil”.  GeoConfine 93, Montpelier, France. 


 
29. Hockley D.E., H.A. van der Sloot and J. Wijkstra (1992). “Waste-Soil Interfaces”. Final Report for 


NOVEM, the Netherlands Agency for Energy and the Environment, Petten, Netherlands. 
 
30. Hockley D.E., H.A. van der Sloot and J. Wijkstra (1992). “Application of the Self-forming and Self-


repairing Seals as Heap Leaching Pond Liners”. Final report for Billiton Metals B.V., Petten, Netherlands. 
 
31. Hockley D.E., H.A. van der Sloot and J. Wijkstra (1992). “Criteria for the Design and Implementation of 


Self-forming and Self-repairing Seals”. Interim report for NOVEM, the Netherlands Agency for Energy 
and the Environment, Petten, Netherlands. 


 
32. Hockley D.E. and H.A. van der Sloot (1991). “Long term processes in a stabilized coal-waste block 


exposed to seawater”.  Environ. Sci. Technol., 25 (8) pp 1408-1414. 
 
33. Hockley D.E. and H.A. van der Sloot (1991). “Modelling of interactions at waste - soil interfaces”. In 


WASCON '91: Proceedings of an International Conference on Environmental Implications of Construction 
with Waste Materials, Elsevier Science, Amsterdam. 


 
34. H.A. van der Sloot, P.M.J. Woodhead, D.E. Hockley and F.J. Roethel (1991). “The long-term behaviour of 


stabilized coal ash in the sea”. In Proceedings of the Ninth Coal Ash Symposium, Electric Power Research 
Institute, Palo Alto, California. 


 
35. Hockley D.E., J. Wijkstra and H.A. van der Sloot (1991). “Afdichtingen voor deponie en hergebruik van 


kolenreststoffen:  Opsluiten van afval binnen 'natuurlijke' barrieres” (Seals for disposal and reuse of coal 
wastes: surrounding waste with 'natural' barriers.). Energie Spectrum, vol. 15, no.2, pp. 50-55. 


 
36. van der Sloot H.A. and D.E. Hockley (1991). “Milieu-implicaties van reststoffen in de bouw - Conferentie 


verslag van WASCON '91”. (Environmental implications of waste reuse in construction - Conference 
Summary from WASCON '91.) Energie Spectrum, vol. 15, no.12, pp. 319-320. 


 
37. van der Sloot H.A., D.E. Hockley and J. Wijkstra (1991). “Zelf-vormende en zelf-herstellende 


afdichtingen: Concept, modellering, en laboratoriumresultaten” (Self-forming and self-repairing seals: 
concept, modelling and laboratory results). Energie & Milieu Technol., vol 1/2, pp. 27-31. 


 
38. Comans R.N.J. and D.E. Hockley (1991). “Kinetics of cesium sorption on illite”. Geochim. Cosmochim. 


Acta. 
 
39. Hockley D.E. and W.J. Snodgrass (1989). “Effects of methanol cosolvent on 2-methyl naphthalene 


sorption”. In Preprint Extended Abstracts Presented before the Division of Environmental Chemistry, 
Miami Beach Florida, Sept 10-15, 1989, American Chemical Society, Ann Arbor, Michigan. 


 
40. Hockley D.E. and W.J. Snodgrass (1988). “Mass transfer from petroleum refinery sludges”. Presented at 


Ontario Ministry of the Environment Technology Transfer Conference, Toronto, Ontario. 
 
41. Bulman T.L., K.R. Hosler, B. Ibbotson, D. Hockley and M.J. Riddle (1988). “Development of a model to 


set clean-up criteria for contaminated soil at decommissioned industrial sites”. In Contaminated Soil '88, K. 
Wolf, W.J. van den Brink, & F.J. Colon, Eds., Kluwer Academic Publishers, Amsterdam. 
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42. Hockley D.E., T.L. Bulman and W.J. Snodgrass (1988). “Mass transfer limitations in petroleum refinery 
land treatment sites”. Poster presented at R.S. Kerr Environmental Research Laboratory Annual Meeting, 
Oklahoma City. 


 
43. Bulman T.L., K.R. Hosler, M.J. Riddle and D.E. Hockley (1988). “Field evaluation of the regulatory and 


investigative treatment zone (RITZ) model for predicting fate of organic contaminants in soil at closed 
industrial sites”. Paper presented at R.S. Kerr Environmental Research Laboratory Annual Meeting, 
Oklahoma City. 
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Key Experience: SRK Project Experience 
 
ARCO Remediation (California) 
• Senior Reviewer, remedial investigations and closure plan for the Leviathan Mine, an abandoned open-


pit and underground copper and sulphur mine near the California-Nevada border 
 
Aurora Gold (Indonesia) 
• Senior Engineer, closure plan and closure cost estimates for Mt. Muro gold mine, central Borneo 


 
B.C. Ministry of Environment 
• Project Engineer, development of water treatment and discharge criteria to replace B.C. Pollution 


Control Objectives for Mining, Smelting, and Related Industries 
 
BHPBilliton Base Metals (B.C., Arizona) 
• Senior Engineer, review of closure plan for Island Copper Mine 
• Senior Engineer, risk assessment and closure planning for San Manuel Mine 
 
BHPBilliton Diamonds (NWT) 
• Senior Engineer, investigation and thermal modeling of waste rock and permafrost at Ekati Mine 
 
Boliden Westmin Ltd. (B.C.) 
• Senior Engineer, development of closure cost estimates for the Gibraltar open pit copper porphyry mine 
 
Brenda Mine (B.C.) 
• Project Engineer, modelling of water flow patterns and effects of flow channeling on molybdenum 


release from waste rock piles 
 
CAMECO Corporation (Saskatchewan) 
• Project Principal, review of contaminant loadings from above ground tailings at Key Lake Mine 
• Project Principal, prediction of contaminant loadings from waste rock at Rabbit Lake Mine 
• Senior Engineer, review of contaminant loads from waste rock at Key Lake Mine 
• Senior Engineer, tailings characterization and review of raffinate neutralization processes for Cigar Lake 


project 
• Senior Engineer, tailings characterization and review hearings for McArthur River Mine 
• Senior Engineer, prediction of contaminant fluxes from waste rock piles at the Key Lake and Rabbit 


Lake uranium mines 
• Senior Engineer, laboratory investigations and mathematical modelling to estimate uranium, radium, 


lead, nickel and arsenic release from Key Lake and McArthur River tailings 
• Senior Reviewer, design of re-grading and covers for Gaertner Waste Pile, Key Lake Mine 
 
CH2M Gore & Storrie, Ontario Ministry of Environment (Ontario) 
• Senior Engineer, remediation of tailings and mine areas at the Deloro Mine site, an abandoned gold 


mine, cobalt smelter, and arsenic production facility 
 
Confidential Clients (Canada, Mexico, Argentina) 
• Senior Engineer, closure and environmental costing for mine valuations 
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Cominco Alaska Inc. (Alaska) 
• Senior Engineer, development of closure plan for Red Dog Mine 
• Senior Engineer, review of proposed closure measures and closure plan for Red Dog Mine 
• Senior Engineer, development of water and contaminant load balance for Red Dog Mine 
 
Compania Minera del Sur S.A. (Bolivia) 
• Senior Reviewer, evaluation of potential impacts and remediation related to a dam failure and tailings 


discharge at the Porco Mine 
 
Cyprus Climax Limited (B.C.) 
• Senior Engineer, waste rock characterization and development of decommissioning plan for the Kitsault 


molybdenum mine 
 
Department of Indian Affairs and Northern Development (NWT) 
• Project Principal, feasibility study and public consultation on methods to remediate 270,000 tons of 


arsenic trioxide dust stored underground in Giant Mine 
• Senior Engineer, development of abandonment and restoration plan for surface facilities at Giant Mine 
• Project Principal, development of remediation plan for Colomac Mine 
• Senior Engineer, development of risk assessment and risk management methods for northern mines 
• Senior Engineer, review of closure plans and prioritization of budget requirements for management of 


abandoned mines in NWT and Yukon 
 
Deloitte & Touche Inc. and Type II Mines Office (Yukon) 
• Project Principal, closure and decommissioning of Faro, Vangorda and Grum Mines 
• Senior Reviewer, risk assessment of  Faro Freshwater Supply Dam and design of breach 
 
Equity Silver Mine Ltd. (B.C.) 
• Senior Engineer, independent review of environmental liabilities and geological resource at the Equity 


Silver Mine, on behalf of the Independent Committee of Minority Shareholders 
 
Exploraciones Eldorado S.A (Mexico) 
• Senior Engineer, development of a plan and critical path schedule for permitting of expansion of the La 


Colorada Mine expansion, Mexico 
 
Foth and Van Dyke (Wisconsin) 
• Senior Engineer, characterization of depyritized tailings and pyritic paste backfill at the proposed 


Crandon massive sulphide copper-zinc mine 
• Senior Engineer, characterization of sulphidic tailings and modelling of oxygen entry, tailings oxidation, 


and solute release from the tailings impoundment at the proposed Crandon mine 
• Senior Engineer, prediction of solute release from rock and tailings backfill at the proposed Crandon 


Mine 
• Senior Engineer, characterization of waste rock, oxygen transport and alkalinity requirements, and 


development of procedures for backfilling the Flambeau Mine open pit with limestone amended waste 
rock 


 
International Skyline Gold (B.C.) 
• Senior Engineer, water quality predictions for proposed Bronson Slopes Mine 
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Lac Minerals (Ontario) 
• Senior Engineer, review of Canadian environmental legislation relevant to the mining industry, as part of 


development of international code of practice 
 
Lytton Minerals Ltd. (Nunavut) 
• Project Manager, environmental studies and permitting of Jericho Project, a diamond deposit located in 


Nunavut, formerly Northwest Territories 
 
MEND and B.C. Acid Mine Drainage Task Force 
• Senior Engineer, review of measures to delay onset of acid generation 
• Senior Engineer, review of mathematical models for predicting acid rock drainage from waste rock piles 
 
MINATCO Ltd. (Saskatchewan) 
• Senior Engineer, prediction of contaminant release from McLean Lake and Cigar Lake tailings 
 
Minera Escondida Limitada (Chile) 
• Senior Reviewer, conceptual decommissioning plan for the Escondida Mine and related facilities 
• Senior Engineer, development of conceptual waste management plans for Escondida Mine and Planta 


Coloso refinery 
 
Minorco Lisheen (Ireland) 
• Senior Engineer, assistance with permitting of a 60 ha tailings management facility, to be constructed on 


a peat bog, for the Lisheen zinc-lead mine 
• Senior Engineer, characterization of compacted peat as a low permeability liner, and investigation of 


geochemical behaviour of tailings (Lisheen Mine as Chevron Ivernia Inc.) 
 
Noranda Mines (B.C.) 
• Project Engineer, studies of sulphide oxidation and copper release from waste rock at Granisle Mine 
 
North American Metals (B.C.) 
• Senior Reviewer, waste rock characterization and preliminary water quality assessments for the Golden 


Bear mine and heap leach facility 
 
Pan American Silver Corporation (Peru) 
• Senior Engineer, review of acidity control and tailings closure measures for the Quiruvilca Mine 
 
Public Works and Government Services Canada (Yukon and Northwest Territories) 
• Senior Engineer, assessment of water management measures and treatment requirements for Colomac 


Mine 
• Senior Engineer, remediation of two mines in the Northwest Territories (Rayrock and Discovery) and 


two mines in the Yukon Territory (Arctic Gold & Silver and Venus) 
• Reviewer, assessment of potential for acid rock drainage at fifteen abandoned mine sites in the Yukon 
 
Reclamation Management of Canada Ltd. (Ontario) 
• Site Engineer, environmental and geotechnical supervision of demolition activities at Panel, Quirke, and 


Quirke II uranium mines 
 
TVX Gold (Russia) 
• Reviewer, ARD and geochemical testing of waste rock from the proposed Asacha Mine 
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Viceroy Minerals and Loki Gold Corporation (Yukon) 
• Senior engineer, preparation of closure plan for Brewery Creek mine and heap leach 
• Reviewer, environmental baseline and environmental management documents for permitting of gold 


mine and heap leach 
 
Wheaton River Minerals Inc. (Yukon) 
• Project Manager, assessment of risks associated with failure of the tailings pond at the Ketza River Mine 
• Senior Reviewer, geochemical investigation of Ketza River tailings and tailings pond closure plan 
 
WISMUT GmbH, (former East Germany) 
• Senior Engineer, study of covers over waste rock backfill in the Lichtenberg Pit 
• Senior Engineer, review of waste rock neutralization potential and predictive modeling of acid 


generation 
• Senior Engineer, audit of 1996-1998 waste rock relocation program 
• Project Manager, cost estimates and assessment of remediation alternatives for Nordhalde waste rock pile 
• Project Manager, installation of oxygen monitoring equipment in waste rock, and review of data to 


predict future trends in water quality 
• Project Manager, review and testing of in situ remediation measures for acidic waste rock 
• Senior Reviewer, block modelling of waste rock piles 
• Project Engineer, development of laboratory and field protocols for evaluation of waste rock, and control 


of waste rock backfilling operations 
• Project Engineer, assessment of physical barriers and geochemical remediation methods for the 


Ronneburg uranium mine complex 
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Profession Principal Hydrogeologist 


 
Education M.S. (Environmental Engineering), 1993, 


Clemson University 
M.A. (Geology), 1983, University of California, 


Santa Barbara 
B.S. (Geology), 1978, Boise State University: 


magna cum laude 


 
Registrations/ 
Affiliations 


Registered Professional Geologist: California, 
Idaho 


 


Specialization Hydrogeology; Geology and Geochemistry of Ore Deposits; Environmental 
Management 


 


Expertise Roger Howell, R.G. is a Principal Hydrogeologist with over 22 years of experience 
in mining hydrology, exploration geology/ geochemistry, and environmental 
engineering. Mr. Howell's areas of expertise include management of mine 
dewatering and mine-water disposal projects, geological synthesis and development 
of conceptual hydrogeologic models, and integration of hydrogeology with 
exploration drilling and mine development programs. 


 


Employment Record 
 
2007 – Present SRK Consulting (U.S.), Inc., Principal Hydrogeologist 
1994 – 2007 Hydrologic Consultants, Inc., Denver. Senior Hydrogeologist 
1991 Hecla Mining Company, Coeur d’Alene, Senior Project Geologist 
1989 - 1991 Inspiration Resources, Missoula. Senior Project Geologist 
1987 – 1989 Noranda Mines, Ltd., Reno. Project Geologist 
1985 – 1987 Texas Gulf Minerals, Denver. Geologist 
 


Publications 
Hall, S.M., Howell, R.L., and Baitis, H.W., 1988, York, Montana - A Proterozoic stratabound gold deposit, 


Northwest Mining Association Publication 1988 Annual Meeting, 13p. and Geol. Soc. of America 1989 
Cordilleran section meeting, Abstr. w/prog. (abstract). 


 
Hanna, T.M., Howell, R.L., Ugorets, V.I., Ternes, T., and McCarter, J., 1999, Use of a frozen earth wall to 


reduce effects of dewatering on alluvial aquifer in vicinity of the proposed Aquarius open pit mine: Paper 
presented at Sudbury ’99 Mining and the Environment II, Conference organized by Centre in Mining and 
Mineral Exploration Research, Sudbury, Ontario, Canada, September 13-15. 


 
Howell, R.L., Atkinson, L.C., and Liu, H., 2000, Numerical evaluation of effectiveness of drainwells in 


dewatering overburden at surface coal mines: Paper presented at 2000 Annual Meeting of Society for 
Mining, Metallurgy, and Exploration, Salt Lake City, Utah. 
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Howell, R.L., Case Studies - Hydrology of Coal Mines, in: Atkinson, L.C., et al., 2001, Mining hydrology: 


Short course presented at Society for Mining, Metallurgy, and Exploration (SME) annual meeting, Denver.  
 
Howell, R.L., Ugorets V.I., and Mahoney, J.J., 2006, Challenges to Hydrogeologic Investigations in the 


Canadian North. Presented at 59th Canadian Geotechnical Conference and 7th Joint CGS/IAH-CNC 
Groundwater Specialty Conference (seatoskygeo.ca), October 2006, Vancouver. Sea to Sky Geotechnique 
2006, p. 1608-1612. 


 
Mahoney, J.J, Howell, R.L., 2006, Presence of Tyrrell Sea Water in Deep Ground Water near James Bay, 


Ontario. Presented at 59th Canadian Geotechnical Conference and 7th Joint CGS/IAH-CNC Groundwater 
Specialty Conference (seatoskygeo.ca), October 2006, Vancouver. Sea to Sky Geotechnique 2006.  


 


Key Experience:  Mining Hydrology 


• Victor Diamond Project, Ontario,  Project Manager: Supervised a team of up to 12 hydrogeologists 
and geochemists in feasibility and pre-development studies to predict environmental consequences and 
design a dewatering system for an open-pit diamond mine in James Bay Lowlands of northern Ontario. 
Mostly under winter conditions, characterized regional hydrostratigraphy and measured local properties 
of individual aquitards, structures, and low K overburden sediments; characterized the hydrochemistry of 
stratified aquifer; and constructed and instrumented an extensive monitoring network.  


Supervised development of the perimeter-well dewatering system, including: design and construction of 
large-diameter wells and pumping systems, and testing of well efficiency and the effectiveness of 
hydrofracturing and acidization. Provided technical specifications for bid packages and assisted client in 
bid selection process. Analyzed data from all field programs, and coordinated modeling team in 
development of numerical ground-water flow and solute transport models to predict dewatering volumes, 
discharge chemistry, costs, and impacts. Represented client at numerous meetings with regulators and at 
public hearings, and prepared detailed discussions of potential environmental impacts. 


• Limestone Quarries, Midwestern U.S., Project Manager: Designed and supervised field 
investigations and numerical modeling of the hydrogeology of several limestone quarries in Illinois and 
Wisconsin. Provided estimates of probable ground-water inflow rates and pore pressures as mining 
advances into deeper reserve areas.  


• Skyline Coal Mine, Utah,  Project Manager: Analyzed and mitigated high-volume, persistent ground-
water inflows at a structurally-complex longwall coal mine. Designed surface and underground 
monitoring networks and deep, large-capacity surface dewatering wells. Analyzed watershed 
characteristics and statistically assessed mining’s impact upon overlying reservoir; established the source 
of in-flowing water by geochemical methods. Predicted long-term dewatering requirements for mine 
expansion, and assessed Probable Hydrologic Consequences to surface resources using numerical 
ground-water flow model. Represented client at numerous meetings with permitting agencies, water 
boards, and plaintiff groups. Other aspects of this multi-year project are described under “Water 
Resources and Environmental” projects, below. 
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• Multiple Projects, Canada:  Provided technical assistance (development of conceptual models, work 
plans, and data interpretation) on several diamond and uranium development projects in Northwest 
Territories and Saskatchewan. Technical issues have included hydrofracturing and in-situ leaching in 
low-K granites; monitoring and sampling beneath permafrost; estimating ground-water flow from lake-
to-lake beneath permafrost; flow in high- and low-angle, rebound-related structures; and the hydraulic 
characteristics of kimberlite contact zones. 


• Morococha Mining District, Peru:  Provided technical assistance for mine purchase and expansion. 
Developed conceptual model of surface-water mine-water interaction, and predicted long- and short-term 
flow rate increases and potential water-chemistry changes using different mine-expansion scenarios.  


• Stillwater Mine, Montana,  Project Manager:   Improved mine-water management at a fractured-
ultramafic hosted underground platinum mine. Calculated ground-water inflow rates, storage depletion, 
and seasonal recharge based on results of shut-in tests and on analysis of historic mine-inflow records. 
Greatly reduced mine’s dependence on grouting with a drilling program to intercept ground water, and 
reduced treatment costs with pro-active water-handling strategy. Follow-up consulting has included 
development of a Work Plan (and training of staff) to predict rates of inflow to underground 
development beneath an environmentally-sensitive river crossing. 


• Fort Knox Mine, Alaska,  Project Manager: Audited the hydrologic program at a fractured-granite 
hosted open-pit gold mine. Provided recommendations for enhancement of existing dewatering wells, 
construction of new wells, and better data collection and analysis. Dewatering requirements for the life 
of the mine were predicted using a comprehensive analytical solution. Followup consulting has included 
preparation of a detailed Work Plan for a pit-lake study. 


• Black Thunder Mine, Wyoming,  Project Manager:   Reduced costs while increasing effectiveness of 
the dewatering program at a large surface coal mine in the Powder River Basin. Constructed a numerical 
ground-water flow model to predict optimal spacing and timing of conventional pumping wells in coal, 
and passive drainwells in overburden. Follow-up consulting has included auditing the progress of the 
program with recommendations to significantly cut costs of drilling and well installation, preparation of 
a Work Plan to monitor and assess the effects of nearby coal-bed methane development, and design of 
deep, large-capacity water-supply wells. 


• Twin Creeks and Lone Tree Mines, Nevada:  Investigated and implemented disposal of mine water by 
infiltration and re-injection. Conducted detailed analyses of stratigraphy, depositional processes, and 
diagenetic mineral assemblages in a series of alluvial/pyroclastic basins. Located optimum terrain for 
rapid infiltration basins (RIBs); designed RIB fields, and evaluated and optimized performance. Defined 
target strata for deep injection, evaluated biological and hydrochemical impediments to injection, 
constructed and tested pilot injection well. 


• Chuquicamata Mine, Chile: Tested aquifer properties and designed dewatering infrastructure for a 
satellite oxide ore body. Defined colluvial stratigraphy and cementation zones, and installed and tested 
large-capacity dewatering wells in hyper-caustic waters. In another phase of the program, installed deep 
piezometers in geotechnically unstable ground on main-pit highwall. 


• Aquarius Mine, Ontario: Evaluated potential impacts to surface water resources from a proposed open-
pit gold mine beneath glacial outwash. Installed a monitoring-well network, interpreted glacial 
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stratigraphy from core and drill-cutting logs, installed and tested a pilot dewatering well. Provided design 
criteria for a unique freeze-wall to obviate conventional dewatering. 


• Carlin Trend Regional Ground-Water Study, Nevada:  Provided technical support for a 
comprehensive regional modeling program. Developed a conceptual hydrogeologic model, including a 
broad synthesis of regional geology; constructed and maintained a hydrologic database for all mining 
operations in northeastern Nevada; calculated recharge and evapotranspiration for multiple climate 
zones; and conducted statistical analyses of stream flows for the Humboldt River and all perennial 
tributaries. 


Environmental Hydrology and Water Resources: 


• Tri-County Water Resource Feasibility Study, Utah,  Project Manager:  As a separate project related to 
the Skyline Mine studies described above, evaluated the feasibility of developing deep sandstones for both a 
long-term water resource and to provide dewatering for a nearby coal mine. At request of Skyline Mine and 
the affected Counties and irrigation boards, presented Work Plan to State of Utah, and procured public funds 
for study. (Originally sole-sourced by Counties, I later helped Counties to put the project out to bid when 
conflicts arose with Skyline Mine project.) 


 
• Wildhorse Creek Study, Wyoming,  Project Manager:   Completed a comprehensive Hydrologic and 


Engineering Assessment, and developed a Basin Water Management Plan for a consortium of coal-bed 
methane (CBM) companies in the Powder River Basin. Led a team of engineers, hydrologists, geochemists, 
and GIS technicians in predicting CBM production rates, net stream and sub-surface flow, and evolution of 
water chemistry in multiple mixing zones through a simulated 30 years of development. Assessed chemical 
and physical impacts on riparian environment and farmland, and conducted a pre-feasibility evaluation of 
mitigation options.  


 
• Agri-Chemical Site, California,  Project Manager: Investigated and mitigated nitrate- and DDT-impacted 


soil and ground water at an abandoned distribution facility. Conducted a Remedial Investigation, including 
Phase I and Phase II drilling and well construction, soil and ground-water sampling, and contaminant 
transport modeling. Wrote a Feasibility Study, including suitability and cost analysis of multiple mitigation 
options for both soil and ground water. Prepared and implemented a Remedial Action Plan that integrates 
phyto- and bio-remediation of soils, and pumping and agronomic application of ground water. 


 
• Confidential CBM Project, Wyoming,  Project Manager:  Designed a program to dispose of water from a 


large CBM project using optimized infiltration basins. Calculated pond infiltration rates through time, 
stream-bed infiltration and Et, and storage and conveyance capacities of alluvium; predicted net surface-flow 
to and chemical impact upon regulated streams.  


 
• Confidential CBM Project, Montana,  Project Manager: Provided technical support for litigation 


involving retention and disposal of CBM water. Synthesized a basin water balance from surface and sub-
surface stream flow rates, pond and ditch infiltration rates, and estimated regional ground-water flow. 
Showed that CBM water could not have impacted surface water or deep aquifers as alleged.  
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Mining Geology 
Some duties included design and supervision of construction and drilling programs and geochemical and 
geophysical surveys; modeling of ore reserves and preliminary pit design; mapping of geology and mineral 
alteration and interpretation of volcanic stratigraphy; permitting and negotiation of reclamation requirements, 
oversight of environmental compliance; auditing exploration programs including validation of drilling and 
geochemical-sampling methods, and geologic and environmental audits in support of property acquisitions. 
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Profession Principal Rock Mechanics Engineer 
 


Education Engineering Degree in Mining Geology (Dipl.Ing.), 
University of Mining in Ostrava, Czechoslovakia, 1984. 
 


 


Registrations/ 
Affiliations 


Chartered Engineer, U K, (#509147). 
Institute of Mining and Metallurgy (MIMMM). 
Canadian Institute of Mining and Metallurgy. 
International Society for Rock Mechanics. 
 


 
Specialisation Jarek Jakubec has over 22 years of operating and consulting experience in Mining, 


Geology and Rock Mechanics.  He has world class expertise in block caving and 
open pits and he is also actively involved in Diamond of mining.  He has project 
management experience and also helps clients to develop geotechnical programs 
and operating procedures and executes training programs.   
 
Jarek has direct operating experiences from open pit and underground operations in 
Botswana, Canada and Czech Republic.  He was the head of the geotechnical 
department of De Beers’ open pit diamond operations at Orapa and Letlhakane 
Diamond Mines in Botswana and he also coordinated a rock mechanics section at 
Cassiar underground front cave operation in northern British Columbia.   
 
As an SRK consulting engineer, Jarek has completed mining projects all over the 
world.  He currently specializes in:   
 
• Technical auditing for operating mines: appropriateness of mining methods, 


ground condition assessment, ground support evaluation and risk analysis; 
• Diamond mining: linking geology and geotechnical disciplines with mining 


method specific to the kimberlite pipes; 
• Cave mining: mining method selection, cavability assessment and mudrush risk 


analysis; he was actively involved in International Caving Study; 
• Practical rock mechanics: design of openings and rock support systems, open pit 


slope design and stability monitoring, cautious blast evaluation and design; he is 
actively involved in International Slope Stability Study; and 


• Rock mass characterization: ground condition assessment and structural 
characterization, training in geotechnical data collection and analysis. 


 
Employment Record 
 
1997 - Present  SRK Consulting (Canada) Inc., Principal Consultant and Head of Mining and 


Geology Department 
 


1992 - 1997 De Beers Consolidated Mines Ltd., Senior Geotechnical Engineer 
 


1988 - 1992 Cassiar Mining Co., Rock Mechanics Engineer 
 


1984 - 1987 Geological Survey, Czech Republic, Geological Engineer 
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Publications 
 
1. Jakubec, J., “Support at Cassiar Underground Mine”, MASSMIN 92, Sept. 1992, pp. 111-123. 
 
2. Jakubec, J., Milton, A., Siwawa, C.Z., Struik, M.P., “Blasting Techniques at Orapa and Lethakane 


Mines”, AAC and De Beers Group Mining Symposium 1995, vol. 2., Paper 37, Apr. 1995. 
 
3. Jakubec, J., Milton, A., Siwawa, C.Z., Struik, M.P., “Improvement of Blasting Techniques at Orapa and 


Letlhakane Diamond Mines - a Holistic Approach”, African Mining `95 IMM, 1995, pp.285-305. 
 
4. Jakubec, J., Terrbrugge P.J., Guest A.R., “Pit Slope Design at Orapa Mine”, Surface Mining `96 SIMM, 


Sept.1996, pp.123-135. 
 
5. Jakubec, J., Laubscher, D.H., “The MRMR Rock Mass Rating Classification System in Mining 


Practice”, AusIMM, Massmin 2000, pp. 413-421. 
 
6. Jakubec, J., Terrbrugge P.J., Guest A.R., “Pit Slope Design at Orapa Mine”, Slope Stability in Surface 


Mining, Feb.2000, pp. 227-239. 
 
7. Laubscher, D.H., Jakubec, J., “The IRMR / MRMR Rock Mass Classification System for Jointed Rock 


Masses”, Underground Mining Methods, SME, 2001, pp. 475-483. 
 
8. Jakubec, J., “Role of Geology in Project Development”, 8th International Kimberlite Conference, Jun. 


2003. Published in Elsevier Lithos 76 (2004) 337-345. 
 
9. Jakubec, J., Long, L., Nowicki, T., Dyck D., “Underground geotechnical and Geological Investigation at 


Ekati Diamond Mine – Koala North Case Study”, 8th International Kimberlite Conference, Jun. 2003.  
Published in Elsevier Lithos 76 (2004) 347-357. 


 
10. Jakubec, J., “Role of Geology in Diamond Project Development”, PDAC conference, March 2004. 
 
11. Jakubec, J., Page C., “Mining method selection for diamond mines – Challenges in the Arctic”, 


MASSMIN 2004, pp. 105-110. 
 
12. Jakubec, J., “Open Benching at EKATI diamond mine – Koala North:  Case Study”, MASSMIN 2004, 


pp.433-437. 
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Key Experience: Underground Projects: 
 
Jarek Jakubec has direct operating and consulting experience mainly with mass mining methods, block 
caving, sub-level caving and open benching.  He coordinated a rock mechanics section at Cassiar 
underground block cave operation in northern British Columbia.  He also completed several audits and 
participated in due diligence studies.  He was actively involved in International Caving Study and wrote 
several sections of the Cave Manual.   
 
Ridgeway Deeps Project – Cu/Au, NSW Australia, Newcrest Mining (2006 – 2007) 
• Qavability and Fragmentation Review 
 
Venetia Diamond Mine, South Africa, DeBeers (2006 – 2007) 
• Underground Mining Method Selection 
 
Palabora, Cu/Au, South Africa Palabora Mining Comp. (2006) 
• Block Caving-Operation Review 
 
Afton Project Cu/Au, BC, Canada 
• Due Diligence Review 
 
El Teniente, Chile, Codelco (2007) 
• Participate on review of Strategic plan for El Teniente 
• New Mining Level - technical review 
 
Ekati Diamond Mine, NWT Canada, BHP Diamonds (1999 – 2005) 
• Feasibility level geotechnical assessment for several diamond projects 
• Mining method selection and technical audits 
• Mud flow risk investigation, roadheader assessment , shotcrete assessment 
 
Finsch Diamond Mine, South Africa, De Beers (2004 - 2007) 
• Management of multidisciplinary technical audit team 
• Rock mass characterization and Mining method review 
 
Snap Lake Diamond Project, NWT Canada, De Beers (2000 – 2007) 
• Technical audit and due diligence 
• Geotechnical assessment and mining method selection 
 
Premier Diamond Mine, South Africa, De Beers (2004) 
• Management of multidisciplinary technical audit team 
• Rock mass characterization and cavability assessment 
• Mining method review 
 
Oyu Tolgoi Project – Cu/Au, Mongolia, Ivanhoe Mines (2002 – 2007) 
• Geotechnical audit and underground stability assessment 
• Subsidence assessment 
 
Afton Project in British Columbia, Canada, DRC Resources (2003, 2006) 
• Geotechnical and cavability assessment 
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Key Experience: Underground Projects (Cont’d): 
 
Britannia Mine – Cu/Au, BC, Canada, BC Government (2001 – 2003) 
• Underground stability assessment 
• Underground rehabilitation assessment 
 
Argyle Diamond Mine, Australia, Argyle Diamonds (2002) 
• Geotechnical investigation for underground project 
• Cavability assessment 
 
Resolution Project – copper porphyry, Arizona USA, Kennecott / Rio Tinto (2001 – 2002) 
• Geotechnical data collection program and training 
• Conceptual block caving assessment 
 
Bingham Canyon – copper porphyry, Utah USA, Kennecott (2002) 
• Geotechnical data collection review 
 
Nanisivik Mine, Nunavut, Canada, Breakwater Resources (2000 – 2002) 
• Geotechnical audit and underground stability assessment 
• Assessment of pillar recovery program 
 
Voisey’s Bay Project, Labrador Canada, Voisey’s Bay Nickel Co (1999 - 2000) 
• Ongoing audit and QA/QC for geotechnical program 
• Training in geotechnical core logging 
 
Northparkes Cave Mine, NSW Australia, Northparkes Mines (1999 – 2004) 
• Review of cavability assessment for E48 project 
• Project manager for Mud Flow risk investigation 
• Fragmentation and Cavability risk assessment for lift 2 block cave 
 
Telfer Project – Cu/Au, WA Australia, Newcrest Mining Ltd. (2001 – 2002) 
• Cavability assessment for mining method selection 
 
Giant Mine, NWT Canada, Government (2001) 
• Geotechnical audit and underground stability assessment 
• Underground arsenic storage and bulkhead assessment 
 
Freeport – Copper Porphyry, Irian Jaya, Indonesia, PT Freeport (2001) 
• Standard Operating Procedures 
• Geotechnical data collection training for engineers and geologists 
 
San Manuel Mine– Copper Porphyry, Arizona USA, BHP Copper (1998 – 2000) 
• Geotechnical audit and underground stability assessment 
• Subsidence assessment 
 
International Caving Study 
• Rock mass classification and geotechnical investigation including site visits of various caving operations 


in USA, Canada, South Africa and Australia - through association with Dr.  Laubscher & Associates 
(1998 - 2001) 


 
Ridgeway Project – Cu/Au, NSW Australia, Newcrest Mining Ltd. (1999 – 2000) 
• Geotechnical assessment for cave mine design 
• Training of geology staff in geotechnical data collection 
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Key Experience: Underground Projects (Cont’d): 
 
Superior Project - Copper Porphyry, Arizona USA, BHP Copper (2000) 
• Geotechnical audit 
• Block cave design – conceptual level 
 
Deep Post and Goldbug Projects – Gold, Nevada USA, Newmont Gold Co. (1997, 2000) 
• Geotechnical audit for underground mine design 
• Geotechnical data collection training of geology and engineering staff from all Carlin Trend operations 
 
McLellan Project, Manitoba Canada, Black Hawk Mining Inc. (1999) 
• Geotechnical and stability assessment for open pit / underground crown pillar 
 
Tulsequah Chief Project-Polymetals, B.C. Canada, Breakwater Resources (1998) 
• Review of geotechnical assessment for mine design 
 
Angren District - Gold, Uzbekistan, Newmont Gold Co. (1998) 
• Geotechnical audit of existing underground and open pit mines 
• Ground support design for pre-feasibility study 
 
Aljustrel Project-Polymetals, Portugal, Auspex (1998) 
• Geotechnical audit of underground open stope and cut and fill operation 
• Geotechnical data collection system - training of geology staff 
 
MMV and MSG Gold Mines, Brazil, Minorco (1998) 
• Geotechnical audit of four underground mines for due diligence study 
 
Wolverine Project - Polymetals, Yukon Canada, Atna Resources (1998) 
• Geotechnical assessment for underground mine scoping study 
 
Caribou Pb-Zn, Ag Mine, New Brunswick Canada, Breakwater Resources (1997) 
• Introduction of field data collection system for underground operation 
• Training of Geology and Engineering staff in rock mass classification and its practical applications in 


mine design 
 
Questa Molybdenum Bloc Caving Mine, New Mexico USA, Molycorp Inc. (1997 - 1998) 
• Geotechnical review of underground block cave operation 
• Rock mass assessment for mining method selection and support design 
 
McDame Asbestos Underground Mine, BC Canada, Princeton Mining Co. (1990 – 1992) 
• Ground Support design in extremely weak rock mass 
• Roadheader evaluation 
• Design and management of ground monitoring program for block cave 
• Ground support installation audit 
• Geotechnical and structural mapping 
 
Zlate Hory Pb-Zn, Au Underground Exploration Project, Czechoslovakia (1984 – 1987) 
• Geological and structural mapping and core logging - exploration project 
• Participation on ore reserves calculation 
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Key Experience: Open Pit Projects: 
 
Besides the underground mining Jarek Jakubec has also direct operating and consulting experience with open 
pits. He was the Head of the geotechnical department of De Beers’ large diamond open pits operations in 
Botswana. As a leader of the rock mechanics section at Cassiar Mine he also participated on investigation 
and monitoring of pit slope failure. 
 
Mirador Project – Au, Ecuador (2006 – 2007) 
• Due Diligence Open Pit Review 
 
Gahcho Kue project - Diamonds, NWT Canada, De Beers (2003 – 2007) 
• Project management for pre-feasibility geotechnical investigation 
 
Fort a la Corne - Diamonds, Saskatchewan Canada,  De Beers (2005 – 2007) 
• Project management for conceptual level geotechnical investigation 
 
Victor project - Diamonds, Ontario Canada,  De Beers (2000 – 2007) 
• Project management for pre-feasibility and feasibility geotechnical investigation 
• Ground water investigation and weather station 
 
Guianamo Diamond Project, Venezuela – Confidential client (2003) 
• Technical audit of the diamond project – part of due diligence study 
 
Canastra Diamond Project, Brazil - Confidential Client (2001) 
• Technical audit of the diamond project – part of due diligence study 
 
Jericho - Diamonds, Nunavut Canada, Tahera Corporation (1997 – 2000) 
• Feasibility project management including rock mechanics and kimberlite geology 
• Diamond grade evaluation (with M.H. Oosterveld) 
 
San Manuel - Copper, Arizona USA, BHP Copper (1999) 
• Stability assessment of open pit for mine closure 
 
Venetia Open Pit – Diamonds, South Africa, DeBeers (1999) 
• Site geotechnical investigation 
• Failure back-analysis 
 
Kennedy Lake Project – Diamonds, NWT Canada, Monopros Ltd. (1999 – 2000) 
• Management and QA/QC for geotechnical data collection program 
 
Espirito Santo Open Pit - Gold, Brazil, Minorco (1998) 
• Geotechnical audit of open pit for due diligence study 
 
Taparko Project - Gold, Burkina Faso, High River Gold (1998) 
• Open pit slope design – bankable feasibility study 
• Geotechnical assessment of drill core 
 
Rossing Uranium Mine, Namibia, Rossing Uranium Co. (1998) 
• Structural and geotechnical investigation of open pit wall 
• Geotechnical and structural assessment of drill core 
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Key Experience: Open Pit Projects (Cont’d): 
 
Grum Pit – polymetals, Yukon Canada, Anvil Range Mining Co. (1997 – 1998) 
• Structural and geotechnical assessment and slope design for existing open pit 
• Design and implementation of field data collection system 
 
Orapa Diamond Mine, Botswana, Debswana Diamond Co. (1992 – 1997) 
• Geotechnical assessment and slope design of the largest producing diamond mine world-wide 
• Structural evaluation and blast damage assessment 
• Design and supervision of geotechnical drilling program and data collection system 
• Development and computerization of geological/geotechnical 3D model 
 
Letlhakane Diamond Mine, Botswana, Debswana Diamond Co. (1992 – 1997) 
• Structural evaluation and blast damage assessment 
• Development and auditing of slope stability monitoring program 
• Assisted in development and installation special instrumentation for rock relaxation measurement in 


open pit 
• Evaluation of cautious blasting design 
• Development of computerized geological/geotechnical 3D model 
• Participation on rock fall investigation 
 
Diamond Open Pit Operations, Sakha, ARS / De Beers (1996) 
• Assisted in technical audit of 5 open pits in Siberia 
 
Jwaneng Diamond Mine, Botswana, Debswana Diamond Co. (1994-1996, 2006) 
• Assisted in development of geotechnical data collection system 
 
Cassiar Asbestos Mine, B.C. Canada, Princeton Mining Co. (1987 – 1990) 
• Assisted in stability monitoring of 17.6 Mton slope failure 
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Key Experience: Civil Geotechnical project: 
 
Although the civil geotechnical projects are not Jarek’s main expertise he had utilized his geotechnical 
expertise in the following projects: 
 
Britannia Mine – Cu/Au, BC Canada, BC Government (2002, 2005 – 2006) 
• Surface instability mapping for mine closure 
• Large scale land slide investigation 
 
Vancouver Island, BC, Canada, Graehold Blasting (2000) 
• Road-cut blast design review 
 
George, Utah USA, SMD/Birdview Mfg. (1999) 
• Geotechnical assessment of underground cold storage facility 
 
Whistler BC, Canada, private developer (1998) 
• Rock Fall hazard assessment for private land development 
 
Gambier Island, BC, Canada, private developer (1998) 
• Rock fall hazard assessment and small scale blasting recommendation for private land development 
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Profession Geotechnical Engineer 


 
Education Cape Town, South Africa, B.S. Engineering (Civil), 1992 


 
Registrations/ 
Affiliations 


Professional Engineer (Pr. Eng.) (South Africa), 
Mine Safety and Health Administration (MSHA) – USA 
(Surface Mining) 
 


PE Registration State of Washington, PE # 42794 


 


  
 
Specialization Geotechnical, Tailings and Mine waste disposal, and Risk Assessments 
 
Expertise David Luppnow is a Principal in SRK’s Reno office with over 18 years of 


experience in site investigations, site selection, design, construction, reclamation 
and project management of engineered structures for mine waste disposal including 
tailings dams, heap leach pads and mine waste rocks dumps. He has managed multi-
disciplinary studies for a broad range of tailings projects related to more than 20 
tailings dams, including upstream, centerline and downstream raised impoundments. 
He has specific large copper tailings project experience in the South Africa, USA 
(Nevada and Arizona), in Asia (Papua New Guinea) and in South America 
(Argentina and Chile).  He has specific leach pad experience in West Africa, the 
USA and South America. 
 
Mr. Luppnow was recently the Principal Engineer on the design of a 235 m high 
tailings impoundment cyclone downstream tailings impoundment in Chile using a 
multi-disciplinary team including engineers and scientists. Mr Luppnow lead a team 
that investigated and remediated operational drainage problems with Codelco’s 
Radomira Tomic’s reusable leach pad and is currently assisting SRK’s Santiago 
office, in the senior review role, with the design of a new copper leach pad for 
Minera Escondida.  


 
Employment Record 
1997 – Present Steffen, Robertson and Kirsten (US) Inc.—Reno Geotechnical/Environmental 


Department 
Senior Professional, Principal 


1994 – 1997 Steffen, Robertson and Kirsten (Pty) Ltd - Tailings Department – Johannesburg, South 
Africa. 
Senior Engineer 


1993 - 1994 Steffen, Robertson and Kirsten, Geomechanics Department – Johannesburg, South 
Africa. 
Engineer 


1991 - 1993 Steffen, Robertson and Kirsten. Seconded to Lesotho Highlands Consultants. 
Junior Engineer 


1990 - 1991 Steffen, Robertson and Kirsten. Geomechanics Department – Johannesburg, South 
Africa. 
Junior Engineer 


1989 - 1990 Rand Water Board (Public Utility) – Johannesburg, South Africa. 
Junior Engineer 
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Publications Two on tailings (one on operational issues and one on paste disposal) 
 
Languages English, Afrikaans 
 
Publications 
 
1. D.J. Luppnow, B.H. Read, and I. Stade(1996); "Monitoring and Management of Tailings Impoundments"; Proc. 


ICOLD International Symposium on Seismic and Environmental Aspects of Dams Design: Earth, Concrete and 
Tailings Dams, Santiago, Chile. 


2. D.J. Luppnow and S.A. Dorman (1998); “The Advantages of Paste Disposal of Tailings in Arid 
Environments”; Proc. Tailings and Mine Waste ’98, Fort Collins, Colorado, USA 


3. Dave Luppnow & Lyle Davis, Sergio Pinos, Juan Carlos Alarcon; “Operational Experience an 
Important Tool for Tailings Impoundment Design”; Proc. International Conference on Large Dams 
(ICOLD) 2003, Montreal, Canada. 
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Key Experience: Tailings Design and Operational Experience 
Mr. Luppnow has undertaken the conceptual, basic or detailed design of an extensive number of tailings 
impoundments around the world. He has also consulted on operational issues including water saving, risk 
reduction and tailings personnel training. 
 
Selected recent project experience includes: 
• ASARCO Ray Mine, Arizona, - Principal and project manager for the site selection and preliminary engineering of 


a new 400 million ton tailings impoundment to Arizona BADCT standards. The work included geotechnical 
investigations, static and pseudo-static stability analyses, and an evaluation of tailings deposition and water 
management requirements. This work also includes assisting the client's 404 consultant with the technical aspects 
of the design for the permit application process. 


• Crystallex International Corporation, Venezuela, - Principal engineer for the raise design of an existing tailings 
impoundment for the Tomi Mine in Bolivar state. The work included reviewing the original design, undertaking a 
geotechnical investigation and testing program, performing static and pseudo-static stability analyses, and 
designing water management structures. The project deliverable included a presentation for permitting purposes, 
and detailed drawings and specification for construction. 


• Crystallex International Corporation, Venezuela, - Principal engineer for the feasibility to convert an existing 
disused tailings impoundment into a BIOX tailings facility. The work included undertaking a geotechnical 
investigation and testing program, performing static and pseudo-static stability analyses, designing water 
management structures and providing Crystallex with a detailed construction drawings and cost estimate. 


• Tahera Diamond Corporation, Canada, - Principal Engineer and project manager for the design of the tailings 
impoundment for the Jericho Diamond Project located in the Nunavut. The work was undertaken for the water 
licensing of the project and included a review of all the geotechnical information, stability, thermal and water 
balance modelling, development of detailed drawings, schedule of quantities and technical specifications.    


• Mantos Blancos, Chile, - Principal Engineer for the conceptual design of a paste tailings impoundment to replace 
the existing dry stack tailings facility at Anglo Base Metals operations in northern Chile. The work included a 
volumetric evaluation of various sites to meet the storage requirements, followed by the development of drawinsg 
and system to  sufficient details such that a cost estimate could be developed to assist the client in selecting a 
suitable new site. 


• Minera Los Pelambres, Chile, – Principal Engineer and project manager for the conceptual design of 3 tailings 
impoundments and the detail design for one. The detail design was carried out for a dam that will ultimately have 
an approximately 230 m high cyclone downstream embankment. The work included geotechnical investigations, 
static, pseudo-static and dynamic stability analyses, tailings deposition and water management, permit drafting, 
submittal and presentation to the three Chilean regulatory authorities, and cost estimation. The work is to standard 
such that the project is financially and environmentally bankable. The work required specific knowledge of Chilean 
tailings and environmental regulations. 


• Minera Los Pelambres, Chile, – Conceptual engineering for two new copper tailings impoundments (both 
approximately 175 m high). 


• CODELCO, Chile, Mansa Mina, Conceptual design of a new thickened tailings impoundment. 
• Oglebay Norton, California – Design of engineering and operational measures to remediate the tailings 


embankment and extend the design life of the tailings facility at Oglebay’s Orange County Tailings Facility. 
• INCO, Goro Nickel, New Caledonia – Feasibility level design of tailings storage facility, including operation of 


pilot tailing paste plant. 
• Mineral Recovery Systems - Camden Project, Tennessee - Conceptual and detail design, permitting, and 


construction oversight of a tailings storage facility for heavy mineral sands. This facility is currently being closed. 
• Minera Alumbrera, Argentina - Project manager and senior engineer for the commissioning and management for 


the tailings impoundment, including trouble shooting of commissioning problems, integration of the tailings 
impoundment into the over mine operations, and continued input to management and operational design for the 
tailings impoundment and reclaim water system. The project also involved skills transfer to the mine staff who had 
no experience in tailings management, and providing “operation for closure “ recommendations to management.. 


• BHP Robinson, Nevada - Provided operational tailings management input and training to mine personnel involved 
in the operation of the tailings impoundment. This was to ensure environmental and engineering compliance with 
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state and federal pollution, stormwater and stability regulations. The work involved interfacing with BHP’s legal 
experts due to historic tailings spillage issues at the site. 


• Rio Tinto, Mina Serra de Fortaleza, Brazil – Operational and ongoing design input of the tailings impoundment. 
• Mina Pucarrajo, Peru - Conceptual design of a tailings impoundment. 
• Lebowa Platinum Mine, South Africa - Senior geotechnical and tailings design engineer for the detailed design of a 


new tailings impoundment. The work included FLAC stability analysis, storage determination, cost estimation, 
drawings and tender preparation and project management of the construction of the tailings dam. Also compiled an 
operations manual for the tailings dam.  


• Vametco, South Africa — Detailed design, cost estimation, drawings and tender preparation and project 
management of the construction of a new lined vanadium (dry stacked) disposal facility and HDPE lined solution 
pond. The project involved significant negotiation with state water authorities.  Also compiled an operations 
manual for the facility. 


• Potgietersrust Platinum Mine, South Africa - Detailed design, construction and commissioning of a new tailings 
impoundment. 


• Kroondal Platinum, South Africa — Site selection study, conceptual design and cost estimate of a new platinum 
tailings dam. 


• Rex Diamond Mine - Carried out the conceptual and detailed design of a new diamond tailings dam. 
• Rio Tinto, Rossing Uranium (Namibia) – Stability analyses and operational review of the tailings impoundment 


including the implementation of water savings measures.  
• Maquasa Colliery (South Africa) — Site selection study and conceptual design of tailings facility for co-disposal of 


coarse and fine coal discard waste. 
• Mortimer Tailing Dam, Amplats, South Africa — Design of an elevated penstock decant inlet and pipeline for an 


existing tailings impoundment. 
• Amplats Group—Performed operational deposition monitoring and assisted with management of 10 platinum 


tailings dams in the Group, including quarterly and annual site audits and reports. 
• Rio Tinto, Palabora Copper (South Africa) – Engineer in a team that carried out closure evaluation of the entire 


mine site for mine, including main crushing and milling facilities, copper concentrating facility and the tailings 
impoundment. Additionally, carried out risk based safety and environmental evaluation of the tailings storage 
facility at the mine. 


• Rio Tinto, Rossing Uranium (Namibia) – Engineer in a team that carried out closure evaluation of the milling 
facilities. Stability and operational aspects of the tailings impoundment including the implementation of water 
savings measures. Risk based environmental analysis of the mine specifically with respect to radiation. 


• Rio Tinto, Neves Corvo (Portugal) – Part of team evaluating the closure of the tailings impoundment, and the 
costing thereof. 


• Minera LAS CENIZAS S.A. (Cenizas) – Principal engineer for the conceptual design for the disposal of tailing into 
mined out underground stopes. Developed storage capacity curves for each of the mined out stopes or sectors based 
on the 3-D mine drawings provided by Cenizas. Performed a site evaluation to determine which of the stopes could 
still be used for safe tailings disposal. Evaluated the various tailings dewatering systems available along with 
relevant underground disposal/deposition methodologies. Undertook the conceptual hydraulic plugs for the various 
stopes and provided Cenizas with a cost estimate showing the best methodology. 


• Elandsdrift (South Africa) — Feasibility study for backfilling chrome tailings in disused underground workings. 
This project covered the evaluation of current mine thickening, impacts of additional thickening, as well as 
underground barriers and containment. 


 
Selected Tailings Audit Experience 
• Coeur d’Alene Mines (Bolivia) – SRK was retained to perform a technical audit of the tailings storage facility for 


the San Bartolomé project. This work was performed for the project insurance company, the Overseas Private 
Investment Corporation.  


• Newmont Ahafo Project (Ghana) - Review of the proposed tailings impoundment and adjacent water dam as part of 
a due diligence. 


• Newmont Akeym Project (Ghana) - Review of the proposed tailings impoundment and two small water reservoirs 
as part of a due diligence. 







   
 


David J. Luppnow, P.E. 
Principal  


 


  October 2006 


• Revett Silver - Engineering review of the tailings facility with respect to the re-start of operations at Asraco’s Troy 
Mine in Montana. The facility had been in care and maintenance for a period of time and some closure had been 
initiated.   


• Boliden, Canada – Engineering review of operation and closure of Boliden’s Myra Falls operation on Vancouver 
Island and the closure of their Premier Gold mine in northern British Columbia. The facility at Myra Falls includes 
surface paste tailings storage. 


• Wheaton River Minerals – Engineering and financial review of the Wheaton River’s Luismin operations in Mexico, 
the Peak Gold Mine in Australia and Minera Alumbrera in Argentina. The review focussed specifically on the 
tailings facilities at these operations and their costs (operational and closure), and the potential risks to a financial 
leading organization. 


• Noranda-Chile, Alto Norte Smelter - Review of construction and operation of a thickened tailings disposal facility 
for slag tailings disposal. 


• Aurora Gold, Mt Muro Mine, Indonesia – Senior engineer and core member of a risk based closure study for the 
entire mine site. This included facilitating risk identification and mitigation workshops with mine personnel, and 
estimating current and residual closure risks. Additional work included a review, with respect to closure, of the 
final tailings embankment raise for the Mt Muro tailings storage facility. This work included review of site specific 
seismic design parameters, static and pseudo-static stability evaluation of the embankment, storage requirements 
and emergency spillway sizing. 


• African Gold Resources – Boroo Project (Mongolia) - Carried out independent due diligence on a new tailings and 
reclaim water facilities for a new gold operation. The work included evaluation of stability, tailings management, 
water management and closure based on Mongolian environmental regulations. 


• Ashanti Gold Mines – Geita Project (Tanzania) - Independent due diligence on the tailings facility for a new gold 
operation.  


• Climax Mining - Didipio Project (Philippines) – Independent due diligence on a new tailings facility for new 
gold/copper operation.  


• Mina Sayapullo (Peru) - Insurance investigation into the failure of a silver/copper tailings impoundment in 
Northern Peru. The work involved identifying the causes of the failure, the consequences and establishing the costs 
for the remedial measures.  


• Mina MARSA (Peru) - Insurance investigation into the failure of a gold tailings impoundment in North Eastern 
Peru. The work involved identifying the causes of the failure, the consequences and establishing the costs for the 
remedial measures. The site was particularly challenging due to it being situated immediately upstream of a 
national park and within the headwaters catchment of the Amazon River. 


• Ok Tedi, BHP (Papua New Guinea) – Risk based audit of tailings site selection and the proposed design, 
construction and operation of the facility.  


• Pascua Project, Barrick Gold (Argentina/Chile) – Provided internal senior technical review of the conceptual 
tailings disposal options for the new Pascua/Lama Mine in Chile. The work involved reviewing the operational 
tailings and water management options proposed for the project.   


• Amplats Group— Risk based engineering audits of 6 platinum tailings dams within the Amplats Group.. 
• Gengold (now BHP Billiton), South Africa - Risk based engineering audits of 19 gold tailings dams within the 


Gengold Group. 
• Harmony Gold, South Africa – Risk based engineering audits of 12 gold tailings dams within the Harmony Gold 


Group 
• Rand Mines (now Randgold), South Africa - Risk based engineering audits of 3 gold tailings dams within the Rand 


Mines Group 
 
Selected Leach Pad Experience 
• CODELCO – Detailed evaluation of seepage and recovery issues related drainage layer of the reusable leach pad at 


the Radomiro Tomic leach pad in Chile. The work included detailed specific geotechnical testing, analyses and 
providing recommendations, without interrupting operations 
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• Apollo Gold – Detail design and permit preparation and submittal for a 25 million ton gold heap leach pad for 
Apollo Gold’s new Standard Mine in Nevada. Design work included geotechnical investigation and testing, 
stability analyses, water balance modeling and preparation of technical specifications and a schedule of quantities. 


• Goldfields Tarkwa Project – Leach pad layout and volumetric analyses for a new gold leach pad in Ghana. 
• Arimetco – Operation and water management of the Yerington copper heap leach operation. SRK managed this 


project when Arimetco declared bankruptcy. 
• BHP Robinson – Closure design of four gold heap leach pads. 
 
Open Pit and Underground Geotechnical Experience 
• Newmont Ahafo Project (Ghana) - Review of the proposed pit slope design as part of a due diligence. 
• Finch Diamond Mine – Finite element modelling (UDEC) to determine pit slope angles to which the pit would 


ultimately ravel to based on continued underground block caving and draw down of pit bottom. 
• Potgietersrust Platinum Mine – Geotechnical evaluation and analyses of line survey data and Rock Mass 


Ratings (RMR) for the open pit slope using DIPS.  
• Nchanga Copper Mine – Finite element (FLAC) to analsyses various pile and cable tie-back options for 


the support of the west wall of the open pit. The specific area of interest was the pit wall below the 
process plant.  


• Shangani Mine – Finite element modeling (FLAC) of underground dolorite sill to determine cavity spans and the 
expected rock/ore hang-up under the sill. 


• Rosh Pinah – Modeling of stress build up in the advancing roof in a block caving operation using a 2-dimensional 
stress analyses program. 


• Palabora Copper Mine – Modeling and analyses of the interaction and stress build up around two proposed vertical 
shafts using a 2-dimensional stress analyses program. 


• Collahuassi Copper Project – Statistical and geological analyzes of data from core samples, tests and geological 
logging, preparation of drawings of final pit slopes and wedge stability analyses (SWedge) of rock slope and pit 
benches.     


Construction Management (also see various tailings projects) 
• Gencor - Weltevreden Mine - Resident engineer and construction manager of the infrastructure for a new gold mine 


The contract included a ventilation shaft, tipping ramp and access road.  The inclined shaft was started from a 
portal  in an open cut excavation. The portal span was 9 m increasing to 12 m, and then bifurcated into two 4x4 m 
inclines .  The ventilation shaft had a circular cross section with a depth of 30 m and was concrete lined. 


• Lesotho Highlands Water Authority - Engineer for client site supervision and construction management on one of 
the tunnels for the Lesotho Highlands Water Project—includes site infrastructure, portal establishment, 1,200 m 
drill and blast (DBM) adit, 6,000 m of tunnel boring machine (TBM) tunnel. 


• Rand Water Board – Performed construction oversight and contract management of two pipe jacking contracts and 
the laying of 4,5 km of pipeline for a major utility. Work included design, and preparation of contract documents, 
bid process and the construction management of an earthwork and pipelaying contractors. The pipe jackings 
consisted of 15 road and rail crossing with low cover.  
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Profession Principal Engineer 


 
Education B.Sc. (Geotechnical Engineering) University of 


Saskatchewan 
M.Sc. (Civil Engineering) University of 
Saskatchewan 
 


 


Registrations/ 
Affiliations 


Professional Engineer, Colorado 
 


 
 
Specialization Heap leach pad siting, layout, design and construction; construction bid document 


preparation, review and evaluation; coordination with mine infrastructure 
 
Expertise Terry Mandziak has more than 14 years of diversified professional 


experience in project coordination and project design mainly associated with 
geotechnical engineering for mining projects throughout the world. His 
experience includes the design and construction of heap leach and tailings 
facilities. His responsibilities typically include site selection, risk assessment, 
site investigation, laboratory analysis, slope stability assessment, data 
interpretation, costing analysis, and development of specifications, 
construction drawings, bid documents and construction programs. His project 
experience has included conceptual and final design engineering, preparation 
of construction documents, subcontractor selection, and construction 
management and supervision.   
 


 
Employment Record 
 
2004 – Present SRK Consulting (U.S.), Inc., Principal Engineer 
2003 – 2004 SNC-Lavalin International Inc.,  Heap Leach Pad Superintendent 
1999 – 2003 Cripple Creek & Victor Gold Mining Co., Chief Project Engineer 
1997 – 1999 Golder Associates Inc., Senior Engineer 
1993 – 1997 Golder Associates Inc., Project Geotechnical Engineer 
1991 – 1992 Golder Associates Inc., Staff Geotechnical Engineer 
1989 – 1991 University of Saskatchewan, Graduate Student 
1989 – 1989 Golder Associates Ltd., Geotechnical Engineer 
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Key Experience:  Mining 
 
• Heap Leach Pad Superintendent, SNC Lavalin International Inc., Veladero, Argentina: Heap leach 


pad superintendent for SNC overseeing earthworks construction activities for the Veladero heap leach 
pad, including construction management of earthwork contractors, surveyors and construction quality 
assurance firm.  Responsibilities included bid evaluation, coordinating month end quantity surveys as 
well as reviewing and compiling monthly quantities and billing, addressing daily contractual, scheduling, 
design and Quality Assurance issues, developing Site Instructions, addressing regulatory issues and 
documents, and preparing weekly and monthly reports.  The Project began in 2003 and was scheduled 
over a two-year period.  It is comprised of about 1.5 million cubic metres of earthworks and 1 million 
square feet of geosynthetic installation. The site is located in the Andes Mountains at about 4000m amsl, 
with construction during all four seasons. 


• Chief Project Engineer, Anglogold, Cerro Vanguardia, Argentina: Chief Project Engineer for 
Anglogold for the Cerro Vanguardia Project from January 2003 through February 2003 for the 
prefeasibility level design of a 5 million tonne gold heap leach pad.  Responsibilities included 
developing, reviewing and coordinating heap leach pad layouts, conceptual drawings and report 
preparation for a mine the remote environment of Patagonia, Argentina. 


• Chief Project Engineer, Anglogold, Yatela, Mali. Chief Project Engineer for Anglogold for the Yatela 
Heap Leach Project from December 2000 through February 2001 during a 3-month secondment.  Duties 
included the construction management of prime and earthwork contractors, in which four heap leach 
pads and five ponds were constructed in a remote African desert environment. 


• Chief Project Engineer, Cripple Creek & Victor Gold Mining Company, Cripple Creek, Colorado 
Chief Project Engineer for CC&V overseeing construction, geotechnical, and engineering activities for 
the Projects Department, including construction management of earthwork contractors, surveyors and 
construction quality assurance firm for the Phase IV Valley Leach Facility.  Responsibilities included 
coordinating month end quantity surveys as well as reviewing and compiling monthly quantities and 
billing, addressing daily contractual, scheduling, design and Quality Assurance issues, developing Site 
Instructions, addressing regulatory issues and documents, preparing weekly and monthly reports, and 
overseeing the development of construction Certification Reports.  The Phase IV Project began in 2001 
and was completed in 2005 and is comprised of about 2 million cubic yards of earthworks and 5 million 
square feet of geosynthetic installation. Provided construction management support for the Crusher 
Expansion Project, which consisted of a new Primary and, Secondary Crushing system, Screening 
System and Truck Loadout Bin, primarily in utility, earthwork and foundation installation.  Provided 
construction management support for Highway 67 Relocation Project, which was comprised of the 
construction of approximately a 2 mile section of state highway and a 1200 foot long bridge, in addition 
to preparing the bid documents used for both the Phase IV Valley Leach Facility and Highway 67 
Relocation Earthwork Construction Projects.  Responsibilities also included the management of 
earthwork contractors and construction quality assurance firms during the Phase III Valley Leach 
Facility Expansion in 1999.  Technical responsibilities for the design phase of the Highway 67, Crusher 
Expansion and Phase IV Projects included the review and oversight of field investigation programs, 
laboratory-testing programs, slope stability analyses, coordination of surface water hydrology 
development and analysis, and report preparation with engineering consultants.  Responsible for the 
review and client interaction duties for the Phase IV Valley Leach Facility, Overburden Storage Facility 
and site wide surface water analysis components for Amendment No. 8.  Responsible for the review and 
client interaction duties with engineering consultants for the Highway 67 Relocation design project 
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• Project Manager, Cripple Creek & Victor Gold Company, Cripple Creek, Colorado. Project 
Manager for Golder overseeing the engineering activities associated with the slope stability and surface 
water hydrology analysis for a 1.5 million square foot gold valley leach pad expansion (Phase III) and 
associated existing overburden storage facilities.  Responsibilities included development of a field 
investigation program, laboratory-testing program, slope stability analysis, coordination of surface water 
hydrology development and analysis, and final document preparation. 


• Design Engineer, Cyprus Miami Mining Corporation, Globe, Arizona: Design Engineer for Golder 
overseeing the engineering design of a 120 million-ton copper leach pad in the State of Arizona for the 
Cyprus Miami Mining Corporation.  Responsibilities included the development of a materials 
characterization program, laboratory testing program, foundation grading and surface water diversion 
plans, water balance, solution collection piping, technical specifications, and quantity development. 


• Design Engineer, Bateman Engineering In., Mojave, California. Design Engineer for Golder 
overseeing the engineering design of two gold heap leach pads for Bateman Engineering Inc. totaling 60 
million tons.  Responsibilities included the development of the foundation grading plan, slope stability 
analysis, solution collection piping, surface water diversions, quantity development, technical 
specifications, and final design report preparation. 


• Design Engineer, Bechtel-Davy International, Chile. Design Engineer for Golder overseeing the 
engineering design of a staged evaporation pond for a copper tailing slurry pipeline for Bechtel-Davy 
International.  Responsibilities included coordinating efforts between the Denver and Santiago offices for 
the development of the foundation grading plan, slope stability analysis, quantity development, and 
design report preparation. 


• Project Manager, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado. 
Project Manager for Golder overseeing the engineering design of a 600,000 square foot gold valley heap 
leach pad expansion (Phase II Expansion) for the Cripple Creek & Victor Gold Mining Company.  
Responsibilities included development of field investigation program, laboratory testing program, 
foundation grading plan, stability analysis, surface water diversion, water balance, quantity development, 
issued for final design drawings, and final report preparation. 


• Project Manager, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado. 
Project Manager for Golder overseeing the quality assurance and document preparation for a 3.5 million 
square foot gold valley heap leach pad (Phase II) for the Cripple Creek & Victor Gold Mining Company.  
Responsibilities included management of CQA personnel, materials characterization, and development 
of certification documentation. 


• Chino Mines Company, New Mexico. Provided design support for Golder for the conceptual level 
design of a 146 million ton waste dump and 31 million ton copper heap leach pad.  Responsibilities 
included developing waste dump and heap leach pad layouts, conceptual drawings and report 
preparation. 


• Peñoles Joint Venture, Mexico. Provided design support for Golder for a 40 million tonne gold heap 
leach pad.  Responsibilities included developing heap leach pad layouts, stability analysis, design 
drawings, technical specifications, and report preparation. 


• Project Manager, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado. 
Project Manager for Golder overseeing the engineering design of a 3.5 million square foot gold valley 
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heap leach pad (Phase II) for the Cripple Creek & Victor Gold Mining Company.  Responsibilities 
included development of issued for construction drawings, materials characterization, technical 
specifications and final design report. 


• Resident Engineer, Cripple Creek & Victor Gold Mining Company, Cripple Creek Colorado 
Resident Engineer for Golder responsible for overseeing quality assurance and document preparation for 
the Phase I Heap Leach Pad for the Cripple Creek & Victor Gold Mining Company.  Project involved 
construction of a 3.4 million square foot valley heap leach pad with in heap storage, synthetic and soil 
liners, underdrains, leak collection system and leak detection trenches. 


• MinCorp Ltd., Russia. Design Engineer for Golder for the geotechnical, civil and hydrological design 
of a gold heap leach pad.  Responsibilities included development of a laboratory testing program, 
foundation grading plan, stability analysis, design drawings, ore loading plan, and final report 
preparation. 


• KD Engineering, Venezuela. Provided engineering support for Golder for the design and construction 
of a 430,000 cubic meter gold tailings facility in Venezuela.  Responsibilities included developing and 
conducting a field investigation program, and the development of a laboratory testing program, staged 
tailings impoundment layout, slope stability analysis, design drawings, cost estimate and final report 
preparation. 


• LAC Bullfrog, Inc., Beatty, Nevada. Provided engineering support for Golder for the geotechnical and 
civil engineering design for an upstream tailings impoundment raise.  Responsibilities included the 
development of a field investigation program, tailings impoundment layouts, stability analysis, design 
drawings and final report preparation. 


• Magma Copper Company, Globe, Arizona. Provided engineering support for Golder for the 
geotechnical and civil engineering design for a water storage impoundment.  Responsibilities included 
field investigation program, impoundment layouts, stability analysis, design drawings and final report 
preparation. 


Key Experience:  Tailings and Heap Leach Pad Audit  
 
• Meadowbank, Canada.  Independent due diligence on the tailings and waste rock facility for a new 


gold operation.  


• El Chanate, Mexico. Independent due diligence on the heap leach and waste rock facility for a new gold 
operation.  


• Red Chris, Canada. Independent due diligence on the tailings and waste rock facility for a new copper 
operation.  


• San Jose, Argentina. Independent due diligence on the tailings facility for a new gold operation.  


• Carmack, Canada. Assisted NWT government permitting review on a heap leach pad and waste rock 
dump for new copper operation.  


• Minto, Canada. Assisted NWT government permitting review on an Ice Rich and Overburden waste 
dump for new copper - gold operation.  
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Profession Principal Engineer 


 
Education California State University, B.A. in Geology, 1971 


University of Idaho, M.S. in Geological Engineering, 1978 
 


Registrations/ 
Affiliations 


Professional Engineer, Nevada (Geological Engineering) 
Professional Engineer, Montana 
Professional Engineer, Idaho (Geological Engineering) 
Professional Engineer, Arizona (Geological Engineering) 
Professional Engineer, Washington (Mining) 


  


 
  


 
Expertise Dale has been practicing geological engineering for more than 30 years with special 


emphasis on the geotechnical, hydrogeologic, and engineering geologic aspects of 
mineral development. He also has extensive experience dealing with the 
environmental and regulatory issues surrounding mine permitting and operational 
compliance. Mr. Ortman's training includes degrees in both geology and geological 
engineering, which mesh very well with mining work from exploration through 
operations and on to reclamation and closure. He has worked primarily as an 
industry consultant; however, other positions include developing the Mine 
Engineering Department during the start-up of a major base metal operation and 
working for a state mining regulatory agency. In addition to his mining-related 
work, Mr. Ortman has designed liner facilities for several municipal landfills. 


 
Employment Record 
1998 to present Steffen Robertson and Kirsten (U.S.), Inc.  (d.b.a., SRK Consulting) 


Principal Engineer/Project Manager 
1997 to 1998 WESTEC, Inc, Reno, Nevada. 


Project Manager 
1987 to 1996 Maxim Technologies, Helena, Montana 


Senior Geological Engineer 
1987 Montana Department of State Lands, Hard Rock Bureau 


Engineer 
1985 to 1987 Morrison-Maierle, Inc., Helena, Montana 


Geotechnical/Geological Engineer 
1981 to 1985 Cyprus Thompson Creek Mine, Challis, Idaho 


Mine Engineer 
1977 to 1981 Golder Associates, Kirkland, Washington  


Senior Engineer 
1975 to 1977 College of Mines, University of Idaho  


Research Associate 
 







SRK Consulting  Resume 
 


Dale Ortman 
Principal Engineer, Project Manager 


 


                                                                                                                                                     Resume Dale Ortman.doc July 2005 


Publications Ortman, D., J. Giraudo. 1999. “Willow Creek Dam Rehabilitation - A Pragmatic 
Approach to a 100+ Year Old Rural Dam,” Proceedings of the 1999 Annual 
Conference, Association of State Dam Safety Officials, October 10-13, St. 
Louis, Missouri. 


Bentel, D., D. Ortman, and J. Parshley. 1999. “Design and Operational Practice to 
Aid Closure of Mine Processing and Waste Disposal Facilities,” University 
of Nevada, Reno, Conference on Mine Closure. 


Ortman, D. 1994. “Proposing an Alternative Landfill Liner: A Successful Example,” 
Hydrogeology, Waste Disposal, Science and Politics - Proceedings of the 
30th Symposium on Engineering Geology and Geotechnical Engineering, 
March 23-25, Idaho State University, Pocatello, Idaho. 


Pearson, M., T. Grotbo, D. Ortman, E. Griffith. 1990. “Design and Operation of 
Land Application Discharge Systems for Mineral Processing Effluents,” 
Proceedings of the 1990 Billings Symposium on Rehabilitation of 
Drastically Disturbed Lands in the Western United States, March 25-30, 
Reclamation Research Unit, Montana State University, Bozeman, Montana.    


Grotbo, T., D. Ortman. 1988. “Land Application Discharge for Disposal of Treated 
Processing Effluent,” 1988 Intermountain Mining and Operators 
Symposium, November 3-4, Elko, Nevada. 


Ortman, D., T. Grotbo, and W. Bucher. 1988. “Net Precipitation and Heap Leach 
Design,” Proceedings of the 24th Symposium on Engineering Geology & 
Soils Engineering, pp 255-266, February 29 - March 2, Coeur d'Alene, 
Idaho, Washington State University, Pullman. 


Williams, R. E., D. Ortman, and D.L. Mabes. 1979. “Seepage Loss from a Tailings 
Dam: A Case Study,” Tailings Disposal Today, Proceedings of the Second 
International Tailings Symposium, Volume 2, pp 397-427, Miller Freeman 
Publications, San Francisco. 


Languages English 
 
Key Experience  
 
Key Experience: Mine Geotechnical Engineering And Hydrogeology 
  


• San Manuel Operation, BHP Copper Inc., San Manuel, Arizona:  Engineer-of-record for closure 
of the mine, plant, and tailings facilities, including closure design for 3,500 acres of tailings and 3-
year period of construction oversight. 


• Coeur Rochester, Coeur ‘dAlene, Lovelock, Nevada: Heap leach facility design and construction 
review. 


• Standard Mine, Apollo Gold, Imlay, Nevada:  Heap leach facility site characterization, design, 
permitting, and construction review. 


• Turquoise Ridge Mine, Placer Dome, Golconda, Nevada:  Ore stockpile pad and stormwater 
control design and permitting, including construction review. 


• Robinson Project, BHP-Billiton, Ely, Nevada:  Mine closure site characterization, planning, 
design, plans and specifications, and construction review. 


• Columbus S.M., Columbus Salt Marsh LLC, Nevada:  General site characterization, project 
design and permitting oversight for a high-purity precipitated calcium carbonate project. 


• Cortez Pipeline Project, Placer Dome, Beowawe, Nevada: Infiltration system review and redesign 
for disposal of mine dewatering water. 
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• Erdmin Joint Venture, Erdenet, Mongolia: Resident engineer for remedial design and 
construction at a copper leach facility. 


• Norris Gold Project, Norris, Montana: Pit slope stability. 
• Golden Sunlight Mine, Placer Dome, Whitehall, Montana: Tailings dam stability review. 
• Diamond Hill Project, Pegasus Gold Corporation, Townsend, Montana: Combined waste rock 


& filter-cake tailings facility design. 
• Annie Creek Mine, Wharf Resources, Lead, South Dakota: Waste dump stability assessment at a 


Superfund Site. 
• Yellowstone Mine, Cyprus, Cameron, Montana: Tailings pond design 
• Hog Heaven Project, Coca Mines, Polson, Montana: Filter-cake tailings facility design. 
• Montanore Project, Noranda, Libby, Montana: Underground inflow evaluation and project water 


balance. 
• Sheep Creek Project, Cominco American, White Sulphur Springs, Montana: Hydrogeologic 


screening study. 
• Annie Creek Mine, Lead, South Dakota: Stability investigation for placing a waste dump on an 


existing tailings facility. 
• Diamond Hill Project, Pegasus Gold Corporation, Townsend, Montana: 40–acre-foot storm 


water retention dam design. 
• Basin Creek Mine, Pegasus Gold Corporation, Basin, Montana: Waste dump stability 


monitoring and remedial evaluation. 
• Golden Sunlight Mine, Placer Dome, Whitehall, Montana: Storm water diversion design. 
• Big Blackfoot Project, Sunshine Mining, Lincoln, Montana: Leach pad design. 
• Yellowstone Mine, Cyprus, Cameron, Montana: Hydrogeologic evaluation of basin. 
• Pauper's Dream Mine (now Basin Creek Mine), Basin, Montana: Leach pad foundation 


hydrogeologic assessment. 
• Belmont Mine, Gulf Titanium, Marysville, Montana: Tailings facility siting and design. 
• Houston Oil & Minerals, Virginia City, Nevada: Pit slope failure evaluation. 
• Golden Sunlight Mine, Placer Dome, Whitehall, Montana: Engineering geology oversight for 


waste dump stability reevaluation. 
• Beaverhead Mine, Dillon, Montana: Review waste dump stability and reclamation. 
• Big Blackfoot Project, Inland Gold & Silver, Lincoln, Montana: Pit slope stability investigation. 
• Pauper’s Dream Mine, Pangea Mining, Helena, Montana: Leach pad stability evaluation. 
• Pfizer, Dillon, Montana: Tailings pond evaluation. 
• Mineral Hill Mine, INCO/Homestake JV, Gardiner, Montana: Tailings stability assessment and 


remedial seismic design. 
• Open Pit Oil Mine, Getty Oil, McKittrick, California: Geotechnical evaluation of a proposed 


open pit oil mine. 
• Bunker Hill Mine, United States Bureau of Mines (USBM), Kellogg, Idaho: Project manager for 


funded study of the tailings pond seepage. 
• USBM Spokane Mining Research Center, Spokane, Washington: Evaluation of new uses for 


retaining structures in mining. 
• American Fuels, Helper, Utah: Engineering geologic evaluation for deep ventilation shafts in gassy 


ground. 
• B. C. Hydro, British Columbia: Engineering geologic evaluation for proposed open pit coal mine 


and power plant complex. 
• Shell Mining, Gillette, Wyoming: Desulphurization waste disposal facility design. 
• Montana State Abandoned Mine Reclamation Program: Geotechnical design. 







SRK Consulting  Resume 
 


Dale Ortman 
Principal Engineer, Project Manager 


 


                                                                                                                                                     Resume Dale Ortman.doc July 2005 


• Mineral Hill Mine, TVX, Jardine, Montana: Underground mine inflow evaluation and 
remediation investigation. 


• Texas-Gulf, Rock Springs, Wyoming: Tailings dam seepage interception assessment. 
 
Key Experience: Heap Leach Closure Engineering 
 


• Aurora Mine, Toiyabe National Forest, USFS, Nevada:  Site characterization and heap leach 
closure plans and specifications, including design of evapotranspiration basins. 


• Olinghouse Mine, Frontier Insurance Company & BLM, Nevada: Heap leach closure plans and 
specifications including design of evapotranspiration basins and construction review. 


• Toiyabe Mine, Placer Dome, Crescent Valley, Nevada: Heap leach closure plans and 
specifications including design of evapotranspiration basins and construction review. 


• Yankee Mine, Placer Dome, Nevada: Heap leach closure plans and specifications including design 
of evapotranspiration basins and construction review. 


• Griffin Mine, Toiyabe National Forest, USFS, Nevada: Site characterization and heap leach 
closure plans and specifications, including design of evapotranspiration basins. 


• Getchell Mine, Placer Dome, Golconda, Nevada: Heap leach closure regrading/drainage design 
and construction review. 


• Robinson Project, BHP-Billiton, Ely, Nevada:  Heap leach characterization for closure including 
test rinsing. 


 
Key Experience: Mining, Mine Permitting, And Regulatory Affairs 
 


• Thompson Creek Mine, Cyprus Minerals, Challis, Idaho: Geotechnical engineering during the 3-
year startup phase, including design and performance review of cut slopes to 2,000 feet; design and 
permitting of waste dumps to 1,000 feet; tailings impoundment performance review; road 
stabilization; drainage and flood control; and geologic hazard recognition and control. 


• Noranda Minerals, Gold Fields, Coca Mines, Cominco American, Cyprus Industrial Minerals, 
Luzanac America, Pfizer, Gulf Titanium, Sunshine Mining, Inland Gold & Silver, Pegasus 
Gold, Shell Mining, INCO/Homestake JV, Placer Dome, Wharf Resources, Newmont, TVX 
Gold, Columbus S.M.: Operational permitting assistance. 


• South Operations Area (Gold Quarry Mine) EIS, Newmont Gold; Golden Sunlight Mine EIS, 
Placer Dome; Section 36 EA, Newmont Gold; Lonetree Mine EIS, Sante Fe Gold; Bootstrap 
Project, Newmont Gold: Environmental Impact Statement and Environmental Assessment 
assistance. 


• Rock Creek Project, ASARCO, Noxon, Montana:  Geotechnical reviewer under contract to the 
Montana Department of State Lands and the Kootenai National Forest for a 100-million-ton tailings 
impoundment. 


• Montana Department of State Lands: Staff engineer responsible for all engineering, operational, 
and geotechnical review for hard rock mining in Montana including conceptual plans; operating 
permit applications and amendments; permit compliance inspection; and reclamation bond 
determination.  
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Key Experience: Liner Engineering 
 


• Lake County Landfill, Montana: Seismic review and redesign of the liner system for proposed 
landfill expansion. 


• Lewis & Clark County Landfill, City of Helena and Lewis & Clark County, Montana: 
Designed liner and leachate collection systems and propose an alternative Subtitle D liner. Seismic 
stability assessment for liner system. Prepared quality assurance/quality control programs for liner 
and leachate collection system construction. Seismic stability evaluation for landfill cap. 


• Browning-Ferris Industries, Missoula, Montana: Reviewed liner options for proposed landfill 
development. 


• ENCOAL Project, Shell Mining Company, Gillette, Wyoming: Designed and specified double 
liner system with leak detection/recovery capacity and sludge dewatering for a desulphurization 
sludge disposal facility. 


• Big Blackfoot Project, Sunshine Mining Company, Lincoln, Montana: Designed double liner 
system with leak detection/recovery capacity, groundwater uplift control, and post-detoxification 
reclamation drainage. 


• Bozeman Landfill, City of Bozeman, Montana: Designed liner and leachate collection systems 
and proposed an alternative Subtitle D liner. Prepared quality assurance/quality control (QA/QC) 
programs for liner and leachate collection system construction. 


• Golden Sunlight Mine, Whitehall, Montana: Reviewed static and seismic stability and hydrologic 
monitoring for a double liner system proposed beneath a 30 million ton cyanide tailings 
impoundment. 


• Diamond Hill Project, Pegasus Gold Corporation, Townsend, Montana: Designed synthetic liner 
system for a 40–acre-foot reservoir. Designed synthetic membrane cap to mitigate long-term acid 
rock drainage potential from a tailings facility. 


• Mineral Hill Mine, Gardiner, Montana: Static and seismic stability evaluation and conceptual 
redesign of the double liner system for a 3-million-ton cyanide tailings impoundment. 


• National Institutes of Health, Victor, Montana: Designed temporary liner for treatment of 
chloroform-contaminated soil. 


 
Key Experience: Landfill Experience 
 


• Lake County Landfill, Montana: Seismic stability evaluation, including liquefaction and liner 
interface shear, for a proposed expansion cell. 


• Austin Landfill, Lander County, Nevada: HELP modeling to justify omitting a liner. 
• Lewis & Clark County Landfill, Helena and Lewis & Clark County, Montana: Designed and 


permitted the alternative liner system for the new landfill. 
• Sioux Falls Landfill, Sioux Falls, South Dakota: Designed and permitted a 160-acre, Subtitle D 


liner/LCS system based on site-specific geohydrologic conditions omitting both membrane and clay 
components. 


• Bozeman Sanitary Landfill, Bozeman, Montana: Designed and permitted an 8-acre expansion cell 
in an area with shallow groundwater in a gravel aquifer.  


• Valley County Landfill, Glasgow, Montana: Designed and permitted a Subtitle D landfill using 
only refuse placed on natural subgrade as the alternative liner and LCS system. 


• Bonnieville Landfill, Bonnieville County, Idaho: Observed and interpreted results of a soil 
amendment field test conducted in an attempt to justify replacement of a clay liner component during 
construction of a large cell. 
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• Bonnieville Landfill, Bonnieville County, Idaho: Developed HELP model to assist in justification 
of a No Migration Variance. 


 
 
Miscellaneous Experience 
 


• Plum Creek Timber Company, Columbia Falls, Montana: Wastewater management 
environmental audits for manufacturing facilities. 


• Pegasus Gold Corporation's Montana Tunnels Project, Wright Engineers Ltd., Vancouver 
B.C.: Project manager for subcontract design for roads, foundations, surveying, and sewage disposal. 


• Yellow Water Dam, Montana: Geotechnical specialist for fast-track replacement of the outlet 
works. 


• East Junior High, Butte, Montana: Project manager for the forensic evaluation and mitigation of 
problems with a synthetic running track. 


• Miner Flat Dam Project, Arizona: Geological engineering specialist. 
• Montana and California: Site evaluation and foundation design for microwave towers.  
• U.S. Nuclear Regulatory Commission: Engineering geologic review of generic environments for 


nuclear waste disposal. 
• Willow Creek Dam, Nevada: Project Manager for upgrading this 100-year-old, 60-foot-high dam. 
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Profession Geotechnical Engineer 
 


Education B.Eng. (Civil), Rand Afrikaans University, South Africa, 1991. 
M.Eng. (Civil), Rand Afrikaans University, South Africa, 1993. 
Ph.D. Geotechnical Engineering, University of Saskatchewan, 
Canada, 2001. 
 


 
Registrations/ 
Affiliations 


P.Eng., (British Columbia & Saskatchewan), Canada 
Pr. Eng., ECSA, South Africa 


 


Specialisation 
Unsaturated soil hydrology; cover design for mine waste facilities; mine water 
pollution control systems and structures; surface flux boundary numerical modeling. 
 


Expertise 


• Unsaturated flow hydrology 
• Waste rock, heap leach and tailings impoundment cover design, performance 


monitoring and surface flux boundary modeling, including senior review of 
designs 


• Design and implement geotechnical investigation programs to locate and test 
soils and mine waste for cover suitability 


• Design and installation of cover performance monitoring equipment for mine 
waste facilities 


• Develop closure plans for mine waste facilities 
• Feasibility studies, conceptual and detailed designs of new mine waste facilities 
• Design of surface mine infrastructure components for new mines 
• Design of polluted mine water management systems, including surface water 


diversion structures, earth embankment dams, spillways, storm water channels 
etc. 


• Teaching short courses on cover design and surface flux boundary modeling 
 
Employment Record 
2001 – Present SRK Consulting (Canada) Inc.  


Senior Geotechnical Engineer, Vancouver, Canada.  
1998 – 2001 University of Saskatchewan 


Ph.D. Candidate & Research Assistant, Saskatoon, Canada. 
1996 – 1998 Wates, Meiring & Barnard (Pty) Ltd.  


Geotechnical/Civil Engineer, Midrand, South Africa. 
1996  Thuthuka Project Managers (Pty) Ltd.  


Site Engineer and Project Manager, Springs, South Africa.  
1993 – 1995 Wates, Meiring & Barnard (Pty) Ltd.  


Geotechnical/Civil Engineer, Midrand, South Africa. 
1992 – 1993 Rand Afrikaans University 


M.Eng. Candidate & Research Assistant, South Africa. 
 


Publications  Numerous publications listed on the following pages 
 
Languages  English, Afrikaans 
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Publications 
 
1. Rykaart, M., Hockley, D., Noel, M., Paul, M., Jahn, S. (2004). International Review of Soil Cover 


Design and Construction Practices. Paper presented at the 11th Annual British Columbia ML/ARD 
Workshop, Vancouver, British Columbia, Canada. December 1-2, 2004 (presentation only). 


 
2. Hockley, D., Rykaart, M., Noel, M. (2004). Soil Covers in the Canadian North. Paper presented at the 


11th Annual British Columbia ML/ARD Workshop, Vancouver, British Columbia, Canada. December 1-
2, 2004 (presentation only). 


 
3. Rykaart, M., Noël, M. (2004). Comparative Surface Flux Boundary Modeling as Applied to the Design 


of Soil Covers. Paper presented at the 2004 SME Annual Meeting & Exhibit, Denver, Colorado, USA, 
February 23-25 (presentation only). 


 
4. Wilson, G.W., Williams, D.J., Rykaart, E.M. (2003).  The Integrity of Cover Systems – An Update. The 


AusIMM Bulletin. Journal of the Australian Institute of Mining and Metallurgy. Pages 63-69, 
November/December 2003. 


 
5. Rykaart, E.M., M. Noël (2003).  “Comparative Study of Surface Flux Boundary Models to Design Soil 


Covers for Mine Waste Facilities”.  Proceedings of the 6th International Conference on Acid Rock 
Drainage (ICARD), Cairns, Australia, 12-18 July, 2003. 


 
6. Rykaart, E.M., G.W. Wilson (2003). Methodology for Calculating the Closure water Balance for an Acid 


Generating Tailings Dam. Proceedings of the 6th International Conference on Acid Rock Drainage 
(ICARD), Cairns, Australia, 12-18 July, 2003. 


 
7. Rykaart, E.M., G.W. Wilson, N. Currey, P. Ritchie, (2003). Case Study: Final Closure of a Tailings Dam 


Using Direct Vegetation. Proceedings of the 6th International Conference on Acid Rock Drainage 
(ICARD), Cairns, Australia, 12-18 July, 2003. 


 
8. Hockley, D.E., M. Noel, E.M. Rykaart, S. Jahn, M. Paul (2003). Testing of Soil Covers for Waste Rock 


in the Ronneburg WISMUT Mine Closure. Proceedings of the 6th International Conference on Acid 
Rock Drainage (ICARD), Cairns, Australia, 12-18 July, 2003. 


 
9. Wilson, G.W., D. Williams, M. Rykaart (2003). The Integrity of Cover Systems. Proceedings of the 6th 


International Conference on Acid Rock Drainage (ICARD), Cairns, Australia, 12-18 July, 2003. 
 
10. Parshley, J., Buffington. R., Rykaart, M. (2003). Lessons Learned from the Closure of the Yankee Heap 


Leach Pad, Bald Mountain Mine, Nevada. Paper Presented at the Heap Leach Closure Workshop, Elko, 
Nevada, USA, March 25-26. (presentation only). 


 
11. Rykaart, E.M., G.W Wilson, D.G.  Fredlund (2002). Spatial Surface Flux Boundary Model for Tailings 


Impoundments. Proceedings of the Tailings and Mine Waste Conference 2002, Fort Collins, Colorado, 
USA, January 28-29, pp. 283-291. 


 
12. Rykaart, E.M. (2002). A Methodology to Describe Spatial Surface Flux Boundary Conditions for 


Solving Tailings Impoundment Water Problems. Ph.D. Thesis, Department of Civil Engineering, 
University of Saskatchewan, Saskatoon, Saskatchewan, Canada. 
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13. Fredlund, M., J. Stianson, M. Rykaart (2002). Applications of Automatic Mesh Refinement in the 
SVFlux and ChemFlux Software Packages. Proceedings of the 55th Canadian Geotechnical Conference. 
Calgary, Niagara, Ontario, Canada. October 20-23. 


 
14. Rykaart, M., M. Fredlund, J. Stianson (2002). Modeling tailings dam flux boundary conditions with 3-D 


seepage software. Ground Engineering, Vol. 35, No. 7, July, pp. 28-30. 
 
15. Rykaart, M., M. Fredlund, J. Stianson (2001). Solving tailings impoundment water balance problems 


with 3-D seepage software. Geotechnical News, Vol. 19, No. 4, December, pp. 50-54. 
 
16. Rykaart, E.M., G.W. Wilson, D. Fredlund, N.A. Currey (2001). A Spatial Flux Boundary Model for 


Tailings Dams. Proceedings of the 54th Canadian Geotechnical Conference. Calgary, Alberta, Canada. 
16-19 September. Volume 2, pp. 1102-1109. 


 
17. Wates, J.A., E.M. Rykaart (1999). The performance of natural soil covers in rehabilitating opencast 


mines and waste dumps in South Africa. Water Research Commission Report No. 575/1/99. 
 
18. Rykaart, E.M. (1997). Modeling the Performance of Soil Covers. Pre-Conference Workshop: 


Groundwater Impact Assessment and Management. Sandton, South Africa. 24 June, 1997. 
 
19. Rykaart, E.M. (1996). Experiments on Recharge through Soil Covers to Coal Spoils. Proceedings of 


One-Day Course on Hydrology of Made Ground. Fourways, South Africa. 9 October 1996. 
 
20. Rykaart, E.M., J.A. Wates (1996). Prioritizing Impact Mitigation Measures at Collieries: Case Study. 


Proceedings of Second National Conference on Environmental Management Technology and 
Development. Fourways, South Africa. 7-8 October. 


 
21. Wates, J.A., E.M. Rykaart (1996). Development of a Groundwater Quality Management Plan for the 


Middle Steelpoort. Proceedings of Second National Conference on Environmental Management 
Technology and Development. Fourways, South Africa. 7-8 October 1996. 


 
22. Rykaart, E.M. (1996). Using Soil Covers as a Barrier Against AMD: A Review. Proceedings of the 


Young Water, Environmental and Geotechnical Engineers Festival. Botha’s Hill, Kwa-Zulu Natal, South 
Africa. 17-19 July. 


 
23. Rykaart, E.M., J. Haarhoff (1995). Die Verfyning van Inspuitnossels vir Opgeloste-Lug Flottasie (The 


Refining of Air-Injection Nozzles in Dissolved Air Flotation). Water Research Commission Report No. 
448/1/95, ISBN 1868451682. 


 
24. Rykaart, E.M., J. Haarhoff (1995). Behaviour of Air Injection Nozzles in Dissolved Air Flotation. Water 


Science and Technology. 31(3-4), pp. 25-35. 
 
25. Haarhoff, J., E.M. Rykaart (1995). Rational Design of Packed Saturators. Water Science and 


Technology. 31(3-4), pp. 179-190. 
 
26. Rykaart, E.M., J. Haarhoff (1995). Behaviour of Air Injection Nozzles in Dissolved Air Flotation. 


Proceedings of Specialist Conference on Flotation Processes in Water and Sludge Treatment. Orlando, 
Florida, U.S.A. 26-28 April. 
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27. Haarhoff, J., E.M. Rykaart (1995). Rational Design of Packed Saturators. Proceedings of Specialist 
Conference on Flotation Processes in Water and Sludge Treatment. Orlando, Florida, U.S.A. 26-28 
April. 


 
28. Wates, J.A., E.M. Rykaart (1994). Design of Soil Covers for Control of Infiltration. Proceedings of First 


National Conference on Environmental Management Technology and Development. Fourways, South 
Africa. 7-8 March. 


 
29. Rykaart, E.M. (1993). Die Verfyning van Inspuitnossels vir Opgeloste-Lug Flottasie (The Refining of 


Air-Injection Nozzles in Dissolved Air Flotation). Thesis for fulfillment of Masters Degree Program in 
Civil Engineering, Rand Afrikaans University, Johannesburg, South Africa. 
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Key Experience:  Mine Closure Projects, including Cover Design 
 
CANADA 
 
Deloro Mine, Ontario Ministry of Environment (CH2MHill), Ontario 


• Red Mud tailings dam geotechnical investigation and stability assessment 
• Recommendations with respect to final Red Mud tailings impoundment cover designs to ensure dam 


stability 
 
Beaverlodge Mine, Cameco, Saskatchewan 
• Review of annual piezometer data to evaluate integrity of tailings impoundment soil cover 
 
Key Lake, Cameco, Saskatchewan 
• Final closure design for Gaertner waste rock pile, including landscaping design, re-vegetation plan, 


infiltration modelling and stability assessment. Work includes earthworks quantities estimation for use in 
tender documents 


 
Syncrude Oil Sands Mine, Syncrude, Fort McMurray, Alberta 
• Design, programming and installation of waste rock dump cover performance instrumentation 


(thermistor strings, thermal conductivity matric suction sensors, TDR volumetric moisture content 
probes and automated weather and Bowen ratio stations) 


 
Equity Silver, Placer Dome, British Columbia 
• Tailings impoundment soil cover performance numerical modelling 
• Mine closure feasibility study 
 
Union Bay, Seacor, Vancouver Island, British Columbia 
• Scoping level cover assessment for coal waste processing dump 
• Reconnaissance level borrow source investigation for cover soils 
 
Faro Mine, Deloitte & Touché, Yukon 
• Design and evaluation of conceptual cover alternatives for waste rock piles and tailings impoundments, 


including numerical modeling 
• Design, construction and monitoring of two large scale tailings cover test pads 
• Design, construction and monitoring of six large scale waste rock cover trials. This includes the 


installation of detailed monitoring instrumentation 
• Desk study investigation into relocation of tailings 
 
Giant Mine, INAC, Northwest Territories 
• Design and evaluation of cover options for four tailings impoundments and two sludge ponds 
 
Colomac Mine, DIAND, Northwest Territories 
• Assessment of tailings rehabilitation options, including design of soil covers 


 
Doris North Mine, Miramar, Nunavut 
• Conceptual cover designs for tailings impoundment 
 
Nanasivik Mine, DIAND, Nunavut 
• Final closure cost estimate in RECLAIM format 
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UNITED STATES OF AMERICA 
 
Golden Sunlight Mine, Placer Dome, Montana 
• Installation of thermal conductivity matric suction sensors and continuous data logging equipment into 


waste rock dump and tailings covers dams 
 
San Manual Mine, BHP Billiton, Arizona 
• Numerical modelling to design closure soil cover for heap leach pad and waste rock piles 
• Design of field and laboratory testing program to obtain numerical modelling inputs 
 
Coral Gold Mine, Nevada 
• Site investigation and numerical modelling of final cover for heap leach pad 


 
Elder Creek Mine, Nevada 
• Heap leach pad cover design for final closure, including numerical modeling 
 
Florida Canyon Mine, Nevada 
• Review of closure cover design and numerical modelling report 
 
Glamis Marigold Mine, Nevada 
• Review of closure cover design and numerical modelling report 
• Comparative numerical modelling, comparing results of different surface flux boundary models 
• Inputs into EIS with respect to cover designs 
 
Bald Mountain Mine, Placer Dome, Nevada 
• Review of infiltration modelling for final cover design closure plan for the Yankee heap leach pad 
• Review of draindown modelling, and development of new draindown model for Yankee heap leach pad 


cover 
• Development of a site investigation plan to characterize the Mooney heap leach pad 
• Review of the Casino/Winrock heap leach pad final closure water balance 
 
Cortez Gold Mine, Crescent Valley, Nevada  
• Review of final heap leach pad closure water balance, including heap draindown and cover assessment 
 
Newmont Mining Company, Nevada 
• Closure plan for tailings dam 
 
Norse Windfall Mine, BLM, Nevada 
• Development of material testing program for gathering of data for use in numerical modeling of heap 


leach pad and waste rock cover design 
 
Atlanta Gold Mine, Idaho 
• Development of material testing characterization program for heap leach pad and waste rock cover 


materials 
• Heap leach pad and waste rock dump cover design and numerical modeling 
• Feasibility study for land application disposal system (LAD) 
• Modeling of draindown for a 310 ft high agglomerated heap leach pad 
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Ridgeway Gold Mine, Kennecott Minerals, South Carolina 
• Design of waste rock dump sampling protocol, sampling and in-situ physical testing of waste rock 
 
Holden Mine, Washington 
• Geotechnical testing of tailings and potential cover soils with a view to designing a soil cover for closure 
 
 
AUSTRALASIA 
 
Kidston Gold Mine, Placer Dome, Queensland, Australia 
• Design and installation of cover performance monitoring equipment (thermal conductivity matric suction 


sensors, in-situ physical and hydraulic testing, surface water flow measurement, automated weather and 
Bowen ratio stations) 


• Development of a closure water balance for tailings impoundment to illustrate feasibility of using direct 
vegetation as a final closure alternative 


 
INCO Goro, New Caledonia 
• Lysimeter design for tailings dam cover performance monitoring 
 
 
EUROPE 
 
WISMUT, Lichtenberg Pit, Ronneburg, Germany 
• Review of annual monitoring data for four test covers on a waste rock dump, including predictive 


numerical modeling and recommendations as to further testing requirements to accurately evaluate the 
cover performance 


 
WISMUT, Chemnitz, Germany 
• International review of waste rock pile cover design practices, involving 177 sites in 26 countries 
 
 
SOUTH AMERICA 
 
Quiruvilca, Pan American Silver, Chile 
• Scoping level cover assessment for tailings impoundments 
 
Rio Paracatu, Rio Tinto, Brazil 
• Scoping level cover assessment for mine area, tailings impoundment and high sulphide cells 
• Design, installation and monitoring of cover trials 
 
Minas da Fortaleza, Rio Tinto, Brazil 
• Scoping level cover assessment for waste rock dumps and tailings impoundment 
 
Mauro Tunnel, Chile 
• Scoping level cover assessment for acid generating waste rock from the tunnel construction 
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Tatasi Mine, Bolivia 
• Evaluate soil cover alternatives for final closure of tailings dam 
• Develop current and closure water balance for mine site with emphasis on impacts of reduction of the 


waste load from the site 
 
Pascua Lama Mine 
• Review on proposed tailings dam soil cover for closure purposes 
 
 
SOUTH AFRICA 
 
Water Research Commission, Pretoria, South Africa 
• Calibration of numerical models for the design of soil covers for opencast mine and waste dumps in 


South Africa 
 
Department of Water Affairs & Forestry, Pretoria, South Africa 
• Waste Dump rehabilitation experiment (5 years), leading to development of a design guideline for 


natural soil covers for rehabilitating coal waste dumps 
 
West Driefontein Mine, Carltonville, South Africa 
• Tailings dam closure and rehabilitation design 
 
RMP Properties, Johannesburg, South Africa 
• Feasibility study and concept design for rehabilitation of gold mining sand dump at Fennel Road 
 
Tweefontein Colliery, Witbank, South Africa 
• Waste dump rehabilitation feasibility study 







SRK Consulting  Resume 
 


Maritz E. Rykaart 
Senior Geotechnical Engineer 


 


 SRKCan_Rykaart resume Feb 2005.doc February 2005 


Key Experience: Geotechnical Investigations & Hydraulic Structures 
 
Miramar Hope Bay Limited, Nunavut, Canada 
• Design of four field drilling and soil characterization programs to investigate permafrost conditions 
• Conceptual tailings dam design 
• Preliminary design of mine surface infrastructure including roads, explosives magazine, mill pads, 


causeway and airstrip 
• Pre-feasibility Study 
• Bankable feasibility Study 
 
De Beers (Canada), Victor Kimberlite Project, Ontario, Canada 
• Geotechnical soil characterization for deep (200 m) overburden drilling 
 
Colomac Mine, Northwest Territories, Canada 
• Geotechnical investigations to assess seepage problems in a tailings dam 
• Borrow source investigation 
• Design of seepage remediation measures for tailings dam 
• Detailed design of 8 km diversion ditches around tailings lake perimeter 
 
Britannia Mine, British Columbia, Canada 
• Preliminary design of surface water diversion structures to limit surface water inflow into collapsed mine 


adits and glory holes 
 
Giant Mine, Northwest Territories, Canada 
• Site investigation into the integrity of existing stream diversion 
• Conceptual design of Secure Landfills 
• Costing and conceptual designs for preserving permafrost over frozen arsenic chambers areas 
 
Red Mountain Mine, British Columbia 
• Review of tailings dam design and feasibility study of new tailings dam locations 
 
Goedgevonden Colliery, Witbank, South Africa 
• River diversion: Feasibility study, concept design, contract documentation and permit application 
 
Vlaklaagte Colliery, Witbank, South Africa 
• River diversion: Feasibility study, concept design and permit application 
 
Greenside Colliery, Witbank, South Africa 
• River diversion and stormwater control channel: Detailed design, contract documentation and permit 


application 
• Pollution control dams: Detailed design and contract documentation 
• Stormwater return dam: Detailed design and contract documentation 
 
Heidelberg Colliery, Hayford Colliery, Witbank, South Africa 
• Stream diversion design and Section 20 Permit application 
 
Water Research Commission, Pretoria, South Africa 
• Potable water treatment 
• Design and testing of injection nozzles for dissolved air flotation 
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H2O Groundwater Systems, California, USA 
• Developed mathematical model for an air stripper used for groundwater contamination cleanup 
 
Kriel Colliery, South Africa 
• Feasibility study into flooding the underground workings with excess polluted water 
 
Krugersdorp Municipality, South Africa 
• Feasibility study into new municipal waste site 
 
Alpha Colliery, Natal, South Africa 
• Geohydrological assessment for surface water aspects 
 
Sappi Ngodwana, Nelspruit, South Africa 
• Dewatering of river front: Feasibility study and concept design 
• Dewatering of river front: Detailed design, contract documentation and site supervision 
 
Tweefontein Colliery, Witbank, South Africa 
• Environmental management program report 
 
Hayford Colliery, Witbank, South Africa 
• Environmental audit. AECI 
 
Department of Water Affairs & Forestry, Pretoria, South Africa 
• Middle Steelpoort Groundwater Management Plan 
• Wapadskloof Vanadium toxicity investigation 
 
West Driefontein Mine, Carltonville, South Africa 
• Rehabilitation of breach on slimes dam: Design and site supervision 
• Modeling maximum rate of rise for gold tailings dam using SIGMA/W software 
 
Sappi Enstra, Springs, South Africa 
• Construction supervision and management of a turnkey project for an upgrade to a pulp and paper mill 


water treatment plant 
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Profession Geotechnical Engineer 


 
Education B.App.Sc. Geological Engineering 


University of British Columbia, 1974 
M.Eng. Geotechnical Engineering 
University of Alberta, 1984 
 


 
Registrations/ 
Affiliations 


Professional Registration in British Columbia and the 
Northwest Territories, Canada 


 
 
 
Specialisation Geotechnical engineering and hydrogeology related to the investigation, design, 


operation and closure of tailings and mine waste disposal systems 
 
Expertise Engineering experience over the past 25 years has focused primarily on the 


geotechnical aspects of mining, including the site selection, design, permitting, and 
the operation and closure of mine waste facilities. International experience includes 
projects situated in the United States, Central and South America, various countries 
from within the former Soviet Union and Europe. Recently involved with the 
detailed design of the Pascua Lama tailings dam in Argentina and closure planning 
for the Faro Mine in the Yukon Territory, Canada. 


 
Employment Record 
1998 – Present SRK Consulting (Canada) Inc, Vancouver, Canada 


Principal Engineer and Director 
1996 – 1998 Steffen Robertson and Kirsten (SudAmérica) S.A., Santiago, Chile 


Principal Engineer 
1986 – 1996 Steffen Robertson and Kirsten, Vancouver, Canada 


Senior Geotechnical Engineer and Manager 
1980 – 1985 Thurber Consultants Ltd., Vancouver, Canada, Geotechnical Engineer 
1978 – 1979 B.C. Ministry of Highways, Burnaby, Canada, Assistant Rockwork Engineer 
1974 – 1978 R.M. Hardy & Assoc., Edmonton, Canada, Geotechnical Engineer 
 
Publications  Several papers related to mine waste management and closure of mine waste facilities. 
 
Languages  English; Elementary Spanish 
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Key Experience: Tailings Management 
 
Pascua Lama Project, Argentina, Barrick Gold Corporation  
• Key member of the team responsible for the detailed design of tailings facilities at the Rio Turbio site in 


Argentina, i.e. design, technical specifications, operation, closure and related costs 
• Design was based on the use of thickened tailings stored behind a compacted till embankment with an 


HDPE geomembrane over approximately 30% of the impoundment area 
 
Goro Nickel Project, New Caledonia, Inco Limited 
• As part of a feasibility study for a nickel project in lateritic soils, provided specialist input to the 


investigation and design of a water dam, tailings facility and overburden disposal facilities 
 
NorthMet Project, Minnesota, PolyMet Mining Corporation & Independent Mining Consultants, Inc. 
• Site selection and conceptual design, operation and closure of a tailings facility to store approximately  


20 million tons of flotation tailings and hydrometallurgical tailings 
 
Jericho Project, Northwest Territories, Tahera Corporation. 
• Development of infrastructure layouts and preliminary engineering of the water management and tailings 


disposal facilities for the stand-alone option 
• Preliminary engineering studies related to the water balance, tailings disposal and closure of the Jericho 


Project for both the stand-alone option and the Lupin/Jericho combined option 
 
Kazgold Project, Kazakhstan, Goldbelt Resources 
• Preliminary and detailed investigations related to the "mining" of lead/zinc tailings from an existing 


tailings impoundment, to extract the residual gold 
 
Escondida Copper Mine, Chile, Minera Escondida Limitada 
• Site selection, investigation and design of a lined impoundment to store pyrite tailings 
 
A.J. Mine, Alaska, Echo Bay Mines 
• Detailed investigation of the tailings impoundment, including the foundation of a large, roller compacted 


concrete dam to store tailings 
 
Sä Dena Hes (Mount Hundere) Project, Yukon Territory, Curragh Resources 
• Site selection, investigation, design and construction supervision of a tailings impoundment 
 
Greens Creek Project, Alaska, Kennecott Greens Creek Mining Company 
• Site selection, investigation, design and construction supervision of dewatered tailings disposal facilities 
 
Eskay Creek, British Columbia, Prime Resources 
• Site selection and preliminary design of a tailings impoundment, for a feasibility study 
 
Barton Mines, New York, Barton Mines Corporation 
• Site selection, investigation, design and construction supervision of a new "wet" tailings impoundment to 


replace the existing dewatered tailings system 
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Key Experience:  Waste Rock Disposal 
 
Goro Nickel Project, New Caledonia, Inco Limited 
• As part of a feasibility study for a nickel project in lateritic soils, provided specialist input to the 


investigation and design of a water dam, tailings facility and overburden disposal facilities 
 
Los Pelambres Mine, Chile, Minera Los Pelambres 
• Project manager for a comprehensive study that evaluated the hydrological and geohydrological design 


aspects of a deep open pit and two large acid generating waste dumps at a proposed copper mine in the 
Andes 


 
Greens Creek Project, Alaska, Kennecott Greens Creek Mining Company 
• Extensive involvement for over 15 years, including site selection, investigation, design and construction 


supervision of dewatered tailings and waste rock disposal facilities; investigation and design of foundations 
for mill facilities; and specialist input into miscellaneous geotechnical problems 


 
Skouries Project, Greece, TVX Hellas 
• Conceptual design of tailings impoundment and waste rock dumps, completed as part of a pre-feasibility 


study for the development of a copper/gold mine in a seismically active area of northeastern Greece 
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Key Experience:  Environmental Remediation and Mine Closure  
 
Brewery Creek Mines, Yukon Territory, Viceroy Minerals Corporation/Access Mining Consultants Ltd. 
• Development of cover design options and related costs for the closure of the heap leach facility 
 
Discovery Mine, Northwest Territories, Public Works and Government Services Canada 
• Provision of periodic technical support in relation to the field implementation and construction of a cap 


over tailings 
• Third party review of the execution of the environmental monitoring program linked to the closure 


activities 
 
Escondida Copper Mine, Chile, Minera Escondida Limitada 
• Responsible for the direction of a preliminary but comprehensive decommissioning plan, including the 


development of closure actions and a corresponding estimate of costs 
 
Porco Mine, Bolivia, Compañía Minera del Sur S.A. 
• Evaluation of the potential impacts and appropriate remediation related to tailings which spilled into an 


adjacent river following the partial failure of a tailings dam in south central Bolivia 
 
Erdenet Mine, Mongolia, World Bank 
• Environmental audit of an existing open pit copper mine, including the identification of 


geotechnical/environmental concerns and remediation alternatives for the tailings impoundment 
• The key issue was the impact of hydrogeology and seismicity on the stability of the existing impoundment 


which would have to store tailings produced over an additional 20 years 
 
Tatasi Tailings Facility, Bolivia, Carl Bro International/Danish Ministry of Foreign Affairs 
• Ongoing support to the Environmental Sector Program responsible for the prevention and mitigation of 


pollution from the mining sector in south central Bolivia 
• Initial input was stabilisation of the Tatasi tailings facility in Potosí prefecture 
 
Various Mines in the Yukon and Northwest Territories, Public Works and Government Services Canada 
• Investigation and design of closure plans for three small mines, including the Venus Mine, Arctic Gold & 


Silver Mine and the Discovery Mine 
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Profession Principal Hydrogeologist 


 
Education M.S. (Mining Engineering/Hydrogeology) 


Geology-Prospecting Institute, Moscow 
Ph.D. (Hydrogeology) Geology-Prospecting 
Institute, Moscow 
 


 


Registrations/ 
Affiliations 


Senior Scientist in Hydrogeology, USSR/Russia 
National Ground Water Association 
MSHA 
 


 


Specialization Mining Hydrogeology 
 


Expertise Dr. Ugorets has more than 29 years of professional experience in developing and 
implementing ground-water flow and solute-transport models related to mining, 
groundwater contamination, and water resource development. Dr. Ugorets’ areas of 
expertise are in design and optimization of extraction-injection wellfields, 
development of conceptual and numerical ground-water flow and solute-transport 
models, and dewatering optimization for open-pit and underground mines. 


 


Employment Record 
 
2007 – Present SRK Consulting (U.S.), Inc., Lakewood, CO, Principal Hydrogeologist 
1996 – 2007 Hydrologic Consultants Inc. (HCI), Lakewood, CO, Project Engineer 


1991 – 1995 Hydrogeoecological Research and Design Company (HYDEC), Moscow, Russia, 
Lead Hydrogeologist 


1978 - 1990 Geology-Prospecting Institute (MGRI), Hydrogeology Department, Moscow 
Russia, Senior Scientist in Hydrogeology 
 


Languages Russian, English 
  


Publications (English) 
 Howell, R.L., Ugorets V.I., and Mahoney, J.J. “Challenges to Hydrogeologic 


Investigations in the Canadian North”,  presented at 59th Canadian Geotechnical 
Conference and 7th Joint CGS/IAH-CNC Groundwater Specialty Conference 
(seatoskygeo.ca), October 2006, Vancouver. Sea to Sky Geotechnique 2006, p. 1608-
1612. 


MacDonald, A. K., and V. I. Ugorets.  “Design and Optimization of Mine Dewatering 
Based on Ground-Water Flow Modeling,” in Computer Applications in the Minerals 
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Industries (Proceedings of Forth International Conference, CAMI, 2003, Calgary, 
Alberta, Canada, September 2003). 


Rusdinar, Y., G. Parseryo, H. Liu, H. and V. I. Ugorets.  “Identification of Dewatering 
Targets for Graberg Pit Using Hydrogeochemical Fingerprint Approach,” presented at 
2002 Denver Annual Meeting of The Geological Society of America, October, 2002. 


Hanna, T. M., R. L. Howell, V. I. Ugorets, T. Ternes and J. McCarter.  “Use of Frozen 
Earth Wall to Reduce Effects of Dewatering on Alluvial Aquifer in Vicinity of the 
Proposed Aquarius Open Pit Mine,” in Sudbury ’99 — Mining and the Environment II 
(Sudbury, Ontario, Canada, September 1999).  D. Goldsack et al., Eds.  Sudbury:  
Laurentian University, Centre in Mining and Mineral Exploration Research, 
September 13-15, 1999. 


Ugorets, V. I., E. A. Azrag and L. C. Atkinson. “Use of a Finite Element Code to 
Model Complex Mine Water Problems,” in 1999 Annual Meeting of American 
Institute of Hydrology and Fourth USA/CIS Joint Conference on Environmental 
Hydrology and Hydrogeology (San Francisco, November 1999), pp. 163-164.  San 
Francisco: American Institute of Hydrology, 1999.  


Azrag, E. A., V. I. Ugorets and L. C. Atkinson. “Use of a Finite Element Code to 
Model Complex Mine Water Problems,” in Mine Water and Environmental Impacts 
(Proceedings of the International Mine Water Association Symposia, Johannesburg, 
South Africa, September 1998), Vol. 1, pp. 31-41. Johannesburg:  International Mine 
Water Association, 1998.  


Borevsky, B.V., L. V. Borevsky and V. I. Ugorets.  “Regulation of the Movement of 
Different-Density Fluids During Injection of Waste: An Optimization Model with 
Special Reference to the Injection System in the Krasnodar Region,” in Scientific and 
Engineering Aspects of Deep Injection Disposal of Hazardous and Industrial Wastes 
(Proceedings of the International Conference, Berkeley, California, May 1994), pp.21.  
Berkeley, California: Lawrence Berkeley Laboratory, 1994. 


Tserkovsky, Y. A. and V. I. Ugorets. “Optimization of Extraction-Injection Wells 
Sitting in Groundwater Management Problems // Flow Through Porous Media: 
Fundamentals and Reservoir Engineering Applications, in Proceedings of the 
International Conference, Moscow, September, 1992), pp. 52-55.  Moscow, 1992.  


Publications (Russian) 
Tserkovsky, Y. A., and V. I. Ugorets.  “Optimization Models for Ground-Water 
Withdrawal and Protection from Contamination Problems” (review). Moscow: 
Geoinformark, 1991.  


Ugorets, V. I., and Y. A. Tserkovsky. “Optimization Model of 2-nd Donetsk Ground-
Water Intake Site as Applied to the Problem of Ground-Water Safe Yield Re-
Evaluation with Ecological Restrictions,” in Proceedings of 6th Conference of Young 
Scientists of Moscow Geological Survey Institute, manuscript deposited in VINITI, 
No. 2520-B91, 1991 


Ugorets, V. I., and Y. A. Tserkovsky.  “Optimization of Water Abstraction from 
Multi-Layered System with Simultaneous Pumping and Injection of Industrial Ground 
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Water,” in Proceedings of 5th Conference of Young Scientists of Moscow Geological 
Survey Institute, manuscript deposited in VINITI, No. 3011-B90, 1990. 


Ugorets, V. I., and Y. A. Tserkovsky. “Evaluation of Safe Yield of Malkinskoe 
Ground-Water Basin by Using of Optimization Model,” in Proceedings of 4th 
Conference of Young Scientists of Moscow Geological Survey Institute, manuscript 
deposited in VINITI, No. 4919-B89, 1989. 


Gavich, I. K., and V. I. Ugorets. “Hydrodynamic Calculations of Ground-Water 
Intakes,” in Hydrogeodynamics, pp. 271-279. Moscow: Nedra, 1988. 


Greisukh, L. V., V. I. Ugorets, G. A. Filippova et al. “Ground-Water Flow Model of 
Ala-Archinskoe Ground-Water Basin,” in Chu Depression and Optimization Model of 
its Development. Izv. Vys. Ucheb. Zav., Geologiya I Razvedka, No. 9. 1988. 


Ugorets, V. I.  “3D Ground-Water Flow Model of Multi-Layered System Using 
Economic Finite-Difference Schemes,” in Proceedings of 3rd Conference of Young 
Scientists of Moscow Geological Survey Institute, manuscript deposited in VINITI, 
No. 7857-B88, 1988. 


Ugorets, V. I., and Y. A. Tserkovsky.  “Axisymmetric Ground-Water Flow Model in 
Multi-Layered System,” in Proceedings of 2nd Conference of Young Scientists of 
Moscow Geological Survey Institute, manuscript deposited in VINITI, No. 3036-B87, 
1987. 


Gavich, I. K., A. V. Mikhailova and V. I. Ugorets “Optimization of Ground-Water 
Development by Using Automated System of Management: Water Abstraction Under 
Complex Hydrogeologic Conditions,” in Methods of Ground-Water Protection 
Against Contamination and Depletion. Moscow: Nedra, 1985. 


Lenchenko, N. N., and V. I Ugorets. “Hydrodynamic Calculation of Ground-Water 
Intakes with Variable Pumping Rates,” Izv. Vys. Ucheb. Zav., Geologiya I Razvedka, 
No. 11, 1985. 


Gavich I. K, A. V. Mikhailova, V. I. Ugorets et al. “Optimization Models in 
Hydrogeology,” in Mathematical Modeling of Hydrogeological Processes. 
Novosibirsk: Institute of Hydrology, 1984. 


Experience 
Numerical modeling of ground-water development for potable, thermal, and industrial water supplies and 
mine dewatering in complex hydrogeologic settings.  Developed and implemented numerical algorithms for 
optimizing ground-water management under hydrogeologic, environmental, and economic constraints.  
Specific project experience includes: 


• Developing numerical code (OPTLIB) for simulation of groundwater flow and wellfield optimization 
under multi-disciplinary constraints. 


• Wellfield optimizing based on the ground-water flow models to quantify safe yield at the Priokskii 
(Moscow region), Lesnoe (Tataria), Pozhneyal-Sediuskii (Komi), Avatchinskii (Kamchatka), and Minsk 
(Belarus) water-supply projects. 
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• Optimizing groundwater flow model of Echo Bay Mineral’s Cove Mine (Nevada, USA) to improve cost- 
Optimizing pumping from the extraction wells at low salinity ground-water system in Mangyshlak Basin 
(West Kazakhstan). 


• Developing conceptual, analytical, and numerical methods of wellfield optimization to design cost-
effective water supply systems in complex hydrogeologic settings (e.g., Sredne-Kliazminsky site in 
Moscow region), evaluate flow in multi-aquifer systems, determine safe yield and rational management 
schemes (e.g., Malkin ground-water basin in north Caucasus area), and plan protection against 
contamination and depletion. 


• Developing an analytical solution of a complex aquifer-well-pump-pipeline system and selecting 
appropriate pumping equipment to provide optimal withdrawal. 


• Developing integrated numerical modeling system including ground-water flow, mass transport, and heat 
transport for Slaviansko-Troitsky iodine-bearing groundwater basin in Kuban to maximize safe yield, 
optimize wellfield of extraction and injection wells, and develop most rational method of water 
management. 


• Ground-water flow modeling to estimate inflow and design dewatering system for Vorontsovskoy open 
pit gold mine in Ural region of Russia. 


• Applying basic principles and methods of automated groundwater monitoring systems for water resource 
management.  


• Using ground-water models to optimize locations and pumping rates of wells to minimize operational 
and environmental costs at Donetsk (Ukraine) and Ala-Artchinsky (Kirgizstan) water-supply projects. 


• Designing and conducting laboratory column tests, experimenting with physical models, and evaluating 
field infiltration ponds to assess feasibility of purifying waste water through sandy deposits for the 
uranium mine in Western Kazakhstan. 


• Project Manager, Snap Lake Diamond Project, Northwest Territories (Canada): Developed a 
conceptual hydrogeological, numerical ground-water flow, and chemical mixing modes.  Work has 
included a) planning and evaluating the results of hydrogeologic drilling, testing, and ground-water 
sampling, b) developing a conceptual hydrogeologic model of the kimberlite dyke, and c) predicting 
inflow to the proposed underground mine beneath a lake, d)simulating hydrologic effect of paste 
backfilling on mine water discharge, and e) predicting the water quality of the mine discharge under lake 
and lake draining scenarios by using mixing simulations based on TDS vs. depth profile.  Participated in 
numerous Technical Group meetings to provide hydrogeological input in design and instrumentation of 
mine test panels for geotechnical analysis. All work was completed for pre-production studies of existing 
mine and business case improvement studies for expanded mine. 


• Project Manager, Gahcho Kué  Diamond Project, Northwest Territories (Canada): Conducted 
hydrogeological investigation for desktop and pre-feasibility studies including: a) planning and analyzing 
results from hydrogeologic testing program and from Westbay monitoring wells, b) developing a 
comprehensive conceptual hydrogeologic model including kimberlite pipes, permafrost, and open/closed 
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taliks, c) developing a series of numerical ground-water flow and solute transport models, d) predicting 
inflow to multiple open pits, e) estimating impacts to surface-water bodies in the vicinity of the pits f) 
predicting the water quality of the mine water discharge, g) estimating leakage around/under man-made 
dikes for lake drainage scenario, and f) simulating pit lake infilling and post-mining hydrogeologic 
conditions taking into consideration a density effect.  Represented client at numerous meetings with 
permitting agencies. 


• Project Manager, Fort à la Corne and Star Diamond Projects, Saskatchewan (Canada): Conducted 
hydrogeologic investigations for three diamond  projects, including: a) planning and analyzing results of 
hydrogeologic drilling and testing, b) developing a comprehensive conceptual hydrogeologic model, c) 
developing numerical axisymmetric and 3D ground-water flow models, d) predicting inflow to the open 
pits and designing dewatering systems,  e) predicting pore pressures in pit walls as input for the slope-
stability analysis, and f) estimating potential environmental impacts to water levels and streamflows 
during  mining/dewatering and pit lake infilling  Represented client at meeting with permitting agencies. 


• Task Manager, Victor Diamond Project in Ontario (Canada): Developed a series of conceptual 
hydrogeologic and numerical ground-water flow models for desktop, pre-feasibility, feasibility, and pre-
production studies.  Work has included a) planning and analyzing results of hydrogeologic investigations 
(drilling and testing, including 3 long-term pumping tests), b) developing a comprehensive conceptual 
hydrogeologic model of a karstified limestone ground-water system recharged by surface water through 
overburden, c) predicting inflow to the proposed open pit, d) designing an optimal dewatering system, 
and e) estimating potential environmental impacts to streamflows, ponds, and muskeg during 
mining/dewatering and pit- lake infilling. Represented client at numerous meetings with regulators and at 
public hearings, and prepared detailed discussions of potential environmental impacts. 


• Project Manager, Grasberg Copper/Gold Mine, West Papua (Indonesia): Conducted site 
characterization, design of hydrogeologic testing, and review of Grasberg open pit and EESS 
underground mine dewatering on semi-annual and annual basis.  Developed a series of conceptual 
hydrogeologic models and ground-water flow models of the Ertsberg Mining District.  Modeling has 
included development of regional and "window" models, the latter for detailed analysis of pore pressures 
related to slope stability in open pit and dewatering of underground block caves.  Predicted inflow and 
pore pressures in Grasberg open pit as input to slope stability analysis Predicted inflow to underground 
mines (the existing IOZ and DOZ block cave mines and the proposed Kucing Liar, and Grasberg Deep 
block caves, and Big Gossan mine) from karstic limestones under very high (but variable) precipitation.  
Estimated the persistence of mill water supply during periods of El Niño-induced drought.  Evaluated 
major ground-water sources in vicinity of Grasberg pit and EESS underground mine based on water 
chemistry fingerprints.  Conducted ARD study and predicted quantity and quality of ground water 
captured by existing developments and proposed ARD capture drifts and missed water in Wanagon 
basin.  


Conducted regional hydrogeology study and developed regional ground-water flow model of Ertsberg 
mining district to predict potential migration of ARD during post-mining conditions as part of Integrated 
Control and Capture Plan (ICCP).  Developed a special numerical algorithm to simulate non-Darcian 
flow into underground openings from highly transmissive geologic structures.  Conducted training in 
hydrogeologic data analysis and ground-water flow modeling for PTFI personnel. 


• Task Manager, Aquarius Gold Project, Ontario (Canada): Developed conceptual hydrogeologic 
model of area of the proposed Aquarius open pit mine.  Conducted ground-water flow modeling of 
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inflow to proposed open pit and designed an optimal dewatering system by using traditional pumping 
wells. Predicted potential effects of dewatering on trout-bearing streams and lake levels within a nearby 
provincial park and designed potential ground-water mitigation measures.  Completed ground-water flow 
modeling of freeze wall system around the proposed pit and developed hydrogeological input for freeze 
wall design.  


• Task Manager, Skyline Coal Mine, Utah: Conducted ground-water flow modeling to evaluate various 
alternative sources and pathways of ground-water inflow to the underground mine and estimated the 
effect of mine inflow and pumping on surface-water resources.  Predicted long-term dewatering 
requirements for mine expansion, and assessed Probable Hydrologic Consequences to surface resources 
using numerical ground-water flow model.  Represented client at numerous meetings with permitting 
agencies, water boards, and plaintiff groups. 


• Premier Diamond Project, South Africa: Developed axisymmetric ground-water model to predict 
passive inflow to the open pit and pore pressures in pit walls during future mining development. 


• Confidential Mine Dewatering Project, Russia: Developed ground-water flow model to predict a) 
inflows to open pit and underground mine (under different mining methods) and b) associated 
environmental impacts to the surface-water bodies and shallow ground-water system. 


• Confidential Coal Project, Virginia: Developed ground-water flow model to evaluate possible 
hydrogeologic effect of  underground mining on water levels within shallow groundwater systems 
effectiveness of dewatering system (in conjunction with HCI). 
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Profession Consultant 


 
Education Executive Master of Business Administration, 1998, 


University of Colorado 
Ph.D., 1979, Purdue University 
M.S., Civil Engineering, 1976, Purdue  University 
B.Sc. (Honors), Civil Engineering, 1974, University of 
Pretoria, South Africa 
B.Sc., Civil Engineering, 1972, University of Pretoria, South 
Africa 


Registrations/ Registered Professional Civil Engineer – Arizona, 
Affiliations California, Colorado, Idaho, Indiana, Maine, Montana, New 


Mexico, Oregon, South Dakota, and Wyoming 
 Member, American Society of Civil Engineers 
 Member, Society of Mining, Metallurgy and Exploration Inc. 


 
 
 
EXPERIENCE: 
 
Professor of Mining Engineering and Director of the Mining Life-Cycle Center, Mackay School of Mines,  
University of Nevada, Reno 


 
April 1999 to present: Geotechnical and Environmental Mining Consultant , Reno, Nevada 


Provide specialist consulting services to the mining industry with emphasis on mine waste management 
and heap leach facility design and mine closure.   
Typical projects include: 


• Conceptual mine closure for large Copper Mine in Chile 
• Closure design for five underground precious and base metal mines in Peru 
• Tailings depositional analysis, seepage evaluation and general tailings disposal consulting 


for a gold mine in Bolivia 
• Expert witness on mining related Natural Resource Damage case. 
 


1998 – 1999 TRC Companies Inc., Denver, Colorado 
Vice President Mining Industry 
Corporate information:  


TRC is a US based publicly traded consulting company with 800 employees and 25 offices, also 
offices in Santiago, Chile and Lima, Peru. 


Responsibilities: 
Strategic planning of consulting services to the mining industry, especially related to mine 
closure issues and the Exit Strategy™ program of TRC.  Extensive business development in 
Chile and Peru with respect to mine closure.  Presented mine closure discussions on behalf of 
SONAMI (Mining Association of Chile) in Santiago, Chile (70 attendees from industry and 
regulatory agencies) and the Ministry of Mines and Energy in Lima, Peru (160 attendees from 
industry and regulatory agencies).   


Projects included: 
• Conceptual mine closures for two copper mines in Chile 
• Tailings disposal management and environmental issues for a gold mine in Bolivia, 
• Waste dump design for base metal mine in Idaho, 
• Mining Superfund project in USA dealing with selenium releases from waste dump. 
 


1992 - 1998  Golder Associates Inc. , Denver, Colorado 
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 Principal, Vice President Mining 
 Corporate information: Golder Associates is an international employee-owned  consulting engineering 


company with 1800 employees in 54 offices.   
 Positions held:  
 Project Manager, Senior Engineer and Reviewer for mining related projects in the North America, 


Latin America, Europe and South East Asia. Group Vice President Mining for International Mining 
Services, Coordinated Mining related consulting services in the various operating companies of 
Golder Associates.  Member of Board of Directors. 


 Responsibilities: Strategic planning of consulting services to the U.S. and International Mining Industry, 
technical and marketing efforts for mine waste disposal, mine closure and heap leach projects.  
Provides engineering design and regulatory support in negotiations for permits. 
 
 
 
Projects included: 
• Lined tailings impoundment design, permitting and construction supervision for gold mine in 


Idaho located in a sensitive environment.  Continued involvement following construction to 
evaluate tailings and water management and embankment behavior. 


• Waste dump design and permitting for gold mine in Idaho.  Waste dump is located on a 
historic landslide. 


• Mine waste characterization and development of waste management plan for base metal mine 
in Idaho.  Waste management plan consists of waste segregation and interim and final covers. 


• Developed regulatory guidelines for the Ministry of Energy and Mines in Peru for Heap Leach 
Facilities and Mine Closure. 


• Heap leach evaluation for large copper mine in Indonesia.  Lined heap leach facility was 
proposed on top of 1,000m high waste rock dumps. 


• Tailings impoundment design for gold mine in Venezuela.  Continued involvement in review 
of future expansions. 


• Probabilistic evaluation of lined zinc tailings impoundment located on karst in Ireland. 
• Design and construction supervision of waste rock disposal facility with multi-layered low 


permeability cap to contain acid generating waste rock in South Dakota. 
• Mine closure design and permitting for gold mine in Arizona. 
• Preparation of remediation plan for gold heap leach project n Southern Colorado. 
 


1990 - 1991  EIC, Corporation, Denver, Colorado 
 President and Principal Engineer 
 Corporate information:  Formed EIC Corporation with 4 other partners.  Revenue of over $1m in 1991.  


Sold interest to Golder Associates. 
 Responsibilities:  Corporate strategy and financial control, marketing of services, technical experience 


included planning design and regulatory support for mine waste disposal and heap leach projects. 
Risk assessment and engineering input to general waste disposal projects. 
Projects included: 
• Site characterization, design and permitting support for tailings impoundment and waste rock 


dump for gold mine in Idaho. 
• Final design and quality assurance for heap leach pad near Lewistown, Montana. 
• Site characterization and modeling of unsaturated flow in heap leach facilities in Montana. 
• Investigation of heap leach failure in Nevada. 
• Remediation design and quality assurance for abandoned gold mine in New Mexico. 
 


1988 - 1990  Welsh Engineering, Inc., Denver, Colorado 
 Vice President (also member Board of Directors) 
 Corporate information:  Established Denver office for 40 person company located in Reno, Nevada. 







SRK Consulting  Resume 


Dirk Jacobus Albertus Van Zyl, Ph.D. 
Associate Consultant 


 Responsibilities: development of office, marketing of services, technical experience included design and 
evaluation of projects primarily related to the mining and hazardous waste industries. Construction 
quality assurance of tailings impoundments and heap leach projects. Risk assessment of mining and 
hazardous waste projects. 
Projects included: 
• Evaluation of waste dump stability for vermiculite mine in Montana. 
• Insitu and laboratory testing to characterize tailings, seepage modeling and evaluation of 


stability for base metal tailings impoundment in Nevada. 
• Heap leach design in Turkey. 
• Stability evaluation of waste rock dumps for gold mine in California. 
• Design and construction quality assurance of base metal tailings impoundment in New 


Mexico. 
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1987 - 1988  CH2M 
HILL, Denver, Colorado 


 Geotechnical Engineer 
 Corporate information:   At the time of employment CH2MHill was a firm with about 4,000 employees, 


mostly in the U.S. 
 Responsibilities: Technical experience included design and review work on heap leach projects and 


Superfund projects.   
Projects included: 
• Directed part of a feasibility study for a mining Superfund site in the Tri-State Mining District, 


Kansas.  Work consisted of mine waste characterization, underground mines and ground water 
and surface management options. 


• Feasibility studies for acid drainage from drainage tunnel and waste rock characterization in 
Leadville mining district. 


• Review design of lined tailings impoundment for gold mine in Arizona. 
 


1984 - 1987  Colorado State University, Fort Collins, Colorado 
 Associate Professor, Civil Engineering Department, Geotechnical Engineering Program 
 Taught undergraduate and graduate courses in Civil Engineering with a focus on Geotechnical 


Engineering. Research was focused on mining applications, including spatial modeling of tailings 
impoundment characteristics, particle size analysis of blasted rock using image processing, 
statistical evaluation of the geotechnical characteristics of rockfill (or waste rock).   
Consulting projects included: 
• Evaluation of leakage from lined evaporation ponds in California. 
• Evaluation of consolidation of deposited tailings using finite strain consolidation theory. 
 


1982 - 1984  University of Arizona, Tucson, Arizona 
 Assistant Professor, Department of Civil Engineering and Engineering Mechanics 


Taught undergraduate and graduate courses in Geotechnical Engineering.  Research on 
geotechnical aspects of agglomerated tailings heap leaching, and probabilistic aspects of rock 
fragmentation and rockfill.  
Consulting projects included: 
• Seepage analysis for design of cut-off trench depth for unlined gold tailings impoundment in 


California. 
• Evaluation of settlement after placement of cover for a gold tailings impoundment in 


California. 
 


1979 - 1982  Steffen Robertson & Kirsten, Johannesburg, South Africa, Denver, Colorado and Tucson, 
Arizona 


 Senior Geotechnical Engineer, Project Manager, and Office Manager  
 Corporate information:  Consulting Engineering firm started in South Africa in 1974.  Helped open 


Denver office and was manager of the Tucson office. 
Projects included: 
• Design and flow slide evaluation for platinum tailings impoundment in South Africa. 
• Probabilistic stability analysis of gold tailings impoundment in South Africa. 
• Evaluation and design of phospohogypsum tailings impundment in Zimbabwe. 
• Site selection and characterization for uranium mine in Wyoming. 
• Site characterization and design of tailings impoundment and waste rock disposal for base 


metal mine in Maine. 
• Design, permitting support and quality assurance of silver heap leach facility in California. 
 


1975 - 1979  Purdue University, West Lafayette, Indiana 
  Received Rotary International fellowship for first year of graduate studies, completed M.S., non-


thesis option, in two semesters.  Was accepted for Ph.D. and received financial support through 
teaching and research assistant positions.  Ph.D. research was unsposored, dissertation title: 
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“Seepage Erosion of Geotechnical Structures Subjected to Confined Flow - A Probabilistic Design 
Approach.” 


 
1974 - 1975  Steffen Robertson and Kirsten, Johannesburg, South Africa 
 Geotechnical Engineer 
 Design and analysis of tailings impoundments for gold, diamond, and platinum mines. 
 
1973 - 1974  National Institute for Transportation and Road Research, Council for Scientific and Industrial 


Research, Pretoria, South Africa 
 Assistant Research Officer 
 Research on surface erosion control of highway cuts and fills and underdrainage design for highways.  


 
PROFESSIONAL AFFILIATIONS: 
 
  
  
  
  
AWARDS AND HONORS 
 
J.E. Jennings Award from South African Institute of Civil Engineers, 1981, Best Geotechnical Paper Published in the World 


by South African Authors for "The Piezometric Probe - A Useful Investigation Tool", In Proceedings of 10th Int. 
Conf. on Soil Mechanics and Foundation Engineering, Stockholm, Sweden. 


 
Robert Peele Memorial Award, Society of Mining Engineers of the American Institute of Mining Metallurgical  and 


Petroleum Engineers, 1986,  best paper by young member "Construction Investigation of a Clay Heap Leach Pad” In 
Gold and Silver Heap and Dump Leaching Practice. 


 
Society for Mining Metallurgy and Exploration Inc., 1992, Mining and Exploration Division, Distinguished Service Award. 
 
Society for Mining Metallurgy and Exploration Inc., 1998, President’s Citation “For continuous and consistent support of the 


Society’s technology transfer and education through the creation and presentation of timely and industry relevant 
short courses, and the writing of applied engineering publications” 


 
PUBLICATIONS: 
 
TECHNICAL PAPERS: 
 
Van Zyl, Dirk J.A. (2000) Long-term Liabilities, Financial Assurance and Potential Opportunities, Southern African Conference 


on Sustainable Development in Mining, Pretoria, ICME and World Bank, November. 
 
Van Zyl, Dirk J.A. and Glenn M. Eurick (2000) The Management of Mercury in the Modern Gold Mining Industry, EPA 


Conference on Mercury and Mining, San Francisco, November. 
 
Van Zyl, Dirk J.A. and Straskraba, V. (1999) Mine Closure Considerations in Arid and Semi-Arid Areas, International Mine 


Water Association Conference, Seville, Spain. 
 
Van Zyl, Dirk J.A. (1999) Technology, Management, Policy and Philosophy of Environmental Protection in the Mining 


Industry, Proc. of International Mining and Environment Congress, Colegio de Ingenieros del Peru, pp 771-784. 
 
McGregor, Jock and Van Zyl, D. (1999) Parallels in the Development of Copper and Gold Heap Leaching Technology, In: 


Copper Leaching, Solvent Extraction, and Electrowinning Technology, Gerald V. Jergensen II (Ed.), SME, pp 155-
166. 
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Cincilla, W. Cunning, J. and Van Zyl, D. (1998) Geotechnical Factors Affecting the Surface  Placement of Process Tailings in 
Paste Form, for publication in Minefill ‘98,  Brisbane, Australia, April. 


 
Moss, A.E. and Van Zyl, D. (1997) The Mine of 2020, In: The Sustainable Development  Agenda, Campden Publishers, 


London, pp 154 - 155. 
 
Van Zyl, D. (1997) ,  Environmental Uncertainties in Mine Development, In Proceedings of Brazilian Institute of Mining 


(IBRAM), Belo Horisonte, MG, Brazil, May 
 
Van Zyl, D., Voss, C.,Bailey, B. and Casey, A.,  (1997) Including Environmental Uncertainty in Decision-Making Throughout 


the Mine Life Cycle, In: Proceedings of the 6th Annual Mineral Economics and Management Society Meeting, 
Boulder  (Ed.), pp 244 - 272. 


 
Van Zyl, D., Costa, R. and Miller, S. (1996) Controlling Effluent from Heap Leach Facilities, In Proceedings of 9th 


International Gold Symposium, Rio de Janeiro, August. 
 
Miller, S. and Van Zyl, D. (1995) Summitville Site Water Quality Characterization and Modeling, In: Proceedings: 


Summitville Forum ‘95, Posey, H., Pendelton, J. and Van Zyl. D. (eds.), Special Publication 38, Colorado Geological 
Survey, pp 75 - 86. 


 
Morrey, D., Van Zyl, D., and Gadsby, J. (1995), Principal Components of Economic Mine Closure, In:  Proceedings Mining 


and the Environment in Zimbabwe, Zimbabwe Section of the Institution of Mining And Metallurgy, May 15-16, 
1995, Harare, Zimbabwe. 


 
Van Zyl, D. and Morrey, D. (1994), Including Uncertainty in Mine Closure, In: Proceedings Fifth Western Regional 


Conference on Precious Metals, Coal and the Environment, Black Hill Section, SME, Lead, South Dakota. 
 
Van Zyl, D. and Bronson, B. (1994), Geotechnical and Environmental Aspects of Heap Leach Design, Operation and Closure, 


In: Proceedings Recent Trends in Heap Leaching, The Australasian Institute of Mining and Metallurgy, Dr. S. 
Swaminathan (ed), M. Gowan, Presenter, Victoria, Australia.  


 
Williams, D., Van Zyl, D. and Gowan, M. (1994), Waste Management, Tailings Dams, In: Proceedings Third International 


Conference on Environmental Issues and Waste Management in Energy and Mineral Production and Workshop 4:  
Environmental Management and Waste Disposal with Emphasis on the Coal Industry. 


 
Van Zyl, D. (1992), Environmental Impacts and Lessons Learned from Heap Leach Failures, Colorado Section of ASCE 


Geotechnical - Environmental Seminar Foundations of Success: Lessons Learned from Failures, Denver, Colorado. 
 
Van Zyl, D. and Bamberg, Samuel (1992), Qualitative Environmental Risk Assessment for Mine Development, Risk 


Assessment/Management Issues in the Environmental Planning of Mines, Dirk Van Zyl, Marshall Kovall, and Ta M. 
Li (eds), Society for Mining Metallurgy and Exploration Inc., Chapter 3, pp. 19-31. 


 
Van Zyl, D., M. Henderson and B. Cobb (1990), Economic Aspects of Pad Construction Costs on Heap Leach Projects, 


International Journal of Mining and Geological Engineers 1990, 8, pp. 275-286. 
 
Ghosh, A., Daemen, J.J.K., and Van Zyl, D. (1990), Fractal-Based Approach to Determine the Effect of Discontinuities on 


Blast Fragmentation, Rock Mechanics Contributions and Challenges, Proc. of 31st U.S. Symp., A.A. Balkema 
Publishers. 


 
Uhle, R.J. and D. Van Zyl (1990), Shear Strength and Deformation Parameters of Rockfill Related to Particle Size, Proc. of 


31st U.S. Rock Mech. Symp., A.A. Balkema Publishers. 
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Van Zyl, D. (1990), Scale Effects in Estimating Shear Strength Parameters for Waste Rock Dumps, International Workshop on 
Scale Effects in Site Characterization, in conjunction with 31st U.S. Symp. on Rock Mech., Colorado School of 
Mines, 7 pp. 


 
Van Zyl, D. (1990), Environmental Issues and Mine Development, Oregon Mining Issues Forum, Bend, OR, Sept. 8, 10 pp. 
 
Van Zyl, D. (1990), Reliability-Based Design of Heap Leach Pads and Ponds, Proc. 4th Western Regional Conf. on Prec. Met. 


and the Env., SME, Lead, SD. 
 
Van Zyl, D. (1990), A Survey of Geomembrane Liner Systems in the U.S. Precious Metal Industry, AMC Mining Convention 


'90, New Orleans, Sept. 23-26. 
 
Miranda, A.N. and Van Zyl, D. (1989), Finite Element Method Approach for Collapsing Soils. Proc. of XIIth ICSMFE, Rio de 


Janiero, A.A. Balkema, Publishers. 
 
Cobb, William E., Bluck, W.V., and Van Zyl, Dirk, (1988), Application of Risk Assessment to Mine Waste Sites, Paper 


presented at the SME Annual Meeting, Phoenix, AZ, 11 pp. 
 
Chen, H.W. and Van Zyl, Dirk (1988), Shear Strength and Volume Change Behavior of Copper tailings under Saturated 


Conditions, Hydraulic Fill Structures, D.J.A. van Zyl and S.G. Vick (Eds.) ASCE, pp. 430-451. 
 
Van Zyl, Dirk (1988), Reliability Engineering and Risk Assessment in Waste Disposal Design, In: Proc. of Symp. on 


Reliability-Based Design in Civil Engineering, P.L. Bourdeau (Ed), EPFL, Lausanne, Switzerland, Vol. 2, pp. 13-35. 
 
Van Zyl, Dirk and Robertson, A. MacG., (1987), A Probabilistic Approach to the Long-term Stability of Uranium Tailings 


Impoundments, Int. Journal of Surface Mining, A.A. Balkema Publishers, Vol. 1, pp. 83-90. 
 
Van Zyl, Dirk, Nelson, J.D. and Wardwell, R.E., (1987), Use of Dilatometer and Piezocone Testing in Design of Tailings 


Reclamation Plans, Trans. of Society of mining Engineers of AIME, Vol. 280, pp. 1882-1886. 
 
Van Zyl, Dirk (1987), Seepage and Drainage Analysis of Tailings Impoundments - Is it Really That Simple? Proc. Int. Conf. 


on Mining and Industrial Waste Management, J.A. Wates and D. Brink (Eds.), South African Inst. of Civil Engineers, 
pp. 211-222. 


 
Van Zyl, Dirk (1987), Pollution and the Environment, Proc.Int. Conf. on Mining and Industrial Waste Management, J.A. 


Wates and D. Brink (Eds.), South African Inst. of Civil Engineering, pp. 225-232. 
 
Van Zyl, Dirk (1987), Health Risk Assessment and Geotechnical Perspective, Geotechnical Practice for Waste Disposal, 


Richard D. Woods (Ed.), ASCE, pp. 812-831. 
 
Strachan, Clint and Van Zyl, Dirk (1987), Feasibility Assessment for Increasing Heap Thicknesses at the Alligator Ridge 


Mine. Geotechnical Aspects of Heap Leach Design, Dirk van Zyl (Ed.), Society of Mining Engineers, pp. 65-76. 
 
Van Zyl, D. (1986), An Approach to Incorporate Rock Fabric Information in Blast Fragmentation Investigations, Proc. of 1986 


Mini-symposium on research, Conf. Society of Expl. Eng., Atlanta, GA, 11 pp. 
 
Miller, L.L., R.E. Wardwell and D. Van Zyl (1986), Time Rate of Settlement of Saturated Waste Materials Subjected to 


Drainage, Proc. of the 8th Annual Symp. on Geotechnical and Geohydrological Aspects of Waste Management, A.A. 
Balkema Publishers, pp. 359-563 


 
McIntosh, B.J. and Van Zyl, D. (1986), A Simplified Probabilistic Approach to Cover Thickness Design, Proc. of the 8th 


Annual Symp. on Geotechnical and Geohydrological Aspects of Waste Management, A.A. Balkema Publishers, pp. 
351-358. 


 







SRK Consulting  Resume 


Dirk Jacobus Albertus Van Zyl, Ph.D. 
Associate Consultant 


Bamberg, S.A. and D. Van Zyl (1986), Probabilistic Risk Analysis in Waste Disposal - An Integrated Approach, Proc. of the 
8th Annual Symp. on Geotechnical and Geohydrological Aspects of Waste Management, A.A. Balkema Publishers, 
pp. 399-406. 


 
Wardwell, R.E., Van Zyl, D.J.A. and Wong, T. (1985), Field Behavior of Tailings Subjected to Reclamation Cover, Proc. of 


XIth  ICSMFE, San Francisco, CA, A.A. Balkema Publishers, Vol. 2, pp. 1149-1152. 
 
Van Zyl, Dirk (1985), Predicting Grain Size Distribution of Blast Material Based on Rock Fabric Information (Abstract only). 


Research and Engineering Applications in Rock Masses, E. Ashworth (Ed.), A.A. Balkema Publishers, Vol. 2, pp. 
1159-1160. 


 
McIntosh, B.J. and Van Zyl, Dirk (1985), Probabilistic Approach to Unsaturated Seepage Analysis, Proc. of 7th Annual Symp. 


on Management of Uranium Mill Tailings, Low-Level Waste, and Hazardous Waste, Colorado State University, Fort 
Collins, Colorado, pp. 441-450. 


 
Van Zyl, Dirk J.A. (1985), Identification of Underconsolidated Zones in Tailings with Piezocone, Updating Subsurface 


Sampling of Soils and Rocks and Their In-Situ Testing, S.K. Saxena (Ed.), Engineering Foundation, New York, pp. 
269-278. 


 
Wong, T., Wardwell, R.E. and Van Zyl, Dirk (1984), Methodology to Evaluate Reclamation Stability of an Inactive Uranium 


Mill Tailings Impoundment, Proc. of 6th Annual Symposium on Management of Uranium Tailings, Low-Level 
Waste, and Hazardous Waste, Colorado State University, Fort Collins, Colorado, pp. 511-520. 


 
Rust, E., Van Zyl, D and Follin S. (1984), Interpretation of Piezometer Cone Testing of Tailings Proc. of 6th Annual 


Symposium on Management of Uranium Tailings, Low-Level Waste, and Hazardous Waste, Colorado State 
University, Fort Collins, Colorado, pp. 627-638. 


 
Caldwell, J.A., Ferguson, K., Schiffman, R.L. and Van Zyl, D.(1984), Application of Finite Strain Consolidation Theory for 


Engineering Design and Environmental Planning of Mine Tailings Impoundments, Sedimentation/Consolidation 
Models - Predictions and Validation, R.W. Yong and F.C. Townsend (Ed.), ASCE, pp. 581-606. 


 
Bartlett, C.L. and Van Zyl, D. (1984), Utilizing Numerical Analysis of Unsaturated Seepage to Design Tailings Management 


Strategy, Proc. of 6th Annual Symposium on Management of Uranium Tailings, Low-Level Waste, and Hazardous 
Waste, Colorado State University, Fort Collins, Colorado  pp. 115-124. 


 
Van Zyl, Dirk (1984), Construction and Investigation of a Clay Heap Leach Pad, Heap and dump Leaching Practice, Gold and 


Silver Heap and Dump Leaching Practice, J.B. Hiskey (ed.), SME, pp. 59-68.   
 
Van Zyl, Dirk and Rossner, John C. (1983), Mine Tailings in Construction ASCE Convention, Philadelphia, Pennsylvania, 


Preprint 83-029, May, 12 pp. 
 
Van Zyl, Dirk J.A. and Harr, Milton E. (1983), A Probabilistic Approach to Seepage Erosion Under Confined Flow, Proc. of 


4th Int. Conf. on Appl. of Stat. and Prob. in Soil and Struct. Eng., Florence, Italy, Pitagora Editrice, Vol. II, pp. 1531-
1542. 


 
Smith, A.C.S. and Van Zyl, D. (1983), Design Criteria in Acid Generating Mine Waste Disposal, Proc. 7th Panamerican Conf. 


of SM & FE, Vancouver, B.C., Vol. 2, pp. 597-611. 
 
Van Zyl, Dirk, Shepherd, T.A., Smith, A.C.S. (1982), Quality of Seepage and Leachate from Mine and Mill Wastes and 


Control of Its Effect, Transportation and Road Research 892, Leachates: Terrain Analysis, pp. 8-12. 
 
Robertson, A. MacG., Fisher, J.W. and Van Zyl, Dirk (1982), Handling and Disposal of Dry Uranium Tailings, Proceedings of 


the 5th Symposium on Uranium Mill Tailings Management, Colorado State University, Fort Collins, Colorado, pp. 
55-69. 
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Jones, G.A., Van Zyl, Dirk J.A., and Rust, Eben (1981), Mine Tailings Characterization by Piezometer Cone, in: Cone 


Penetration Testing and Experience, ASCE pp. 303-324. 
 
Van Zyl, Dirk J.A., and Harr, Milton (1981), Seepage Erosion Analysis of Structures, 10th Int. Conf. on SM & FE, Stockholm, 


Sweden. 
 
Jones, G.A. and Van Zyl, Dirk J.A. (1981), The Piezometric Probe - A Useful Investigation Tool, 10th Int. Conf. on SM & FE, 


Stockholm, Sweden.  
 
Robertson, A. MacG., and Van Zyl, D.J.A. (1980), Design and Construction Options for Surface Uranium Tailings 


Impoundments, Chapter 11, Proc. of First International Conference on Uranium Mine Waste Disposal, Soc. of 
Mining Engrs, AIME, New York, pp. 101-119. 


 
Robertson, A. MacG., Shepherd, Thomas A. and Van Zyl, Dirk (1980), Uranium Tailings Impoundment Site Selection, Proc. 


Third Symposium on Uranium Milling Tailings Management, Colorado State University, Fort Collins, Colorado, pp. 
107-140. 


 
Van Zyl, Dirk and Robertson, A. MacG. (1980), Subsurface Drainage of Tailings Impoundments: Some Design, Construction 


and Management Considerations, Proc. Third Symposium of Uranium Mill Tailings Management, Colorado State 
University, Fort Collins, Colorado, pp. 153-175. 


 
Van Zyl, Dirk J.A., Wood, L.E., Lovell, C.W. and Sisilliano, W.J. (1979) Storage, Retrieval and Analysis of Compacted Shale 


Data, Transportation and Road Research 690, Stabilization and Compaction, pp. 29-34. 
 
Van Zyl, Dirk and Caldwell, Jack A. (1978), Efficiency of a Natural Clay Liner for High Acidity Tailings Impoundment, Proc. 


of a Symposium on Uranium Mill Tailings Management, Vol. 2, Colorado State University, Fort Collins, CO. pp. 
109-111. 


 
Van Zyl, Dirk J.A., and Harr, M.E. (1977), Modelling of Seepage Through Mine Tailings Dams, Geotechnical Practice for 


Disposal of Solid Waste Materials, ASCE, pp. 727-743. 
 
Van Zyl, D.J.A. and Jaaback, G. (1975), An Appraisal of Two Qualitative Field Trails Comparing Methods of Erosion Control 


on Earth Slopes, Proc. of the 6th Regional Conf. for Africa on Soil Mechanics and Foundation Engineering, Vol. 1, 
pp. 271-279. 


 
Harmse, H.J. von M. and Van Zyl, D.J.A. (1975), The Chemical and Physical Preparation of Earthworks Slopes for the 


Establishment of Vegetation, Proc. of the 6th Regional Conf. for Africa on Soil Mechanics and Foundation 
Engineering, Vol. I, pp. 237-241. 


 
Van Zyl, D.J.A. (1973), Soil Erosion by Water - A Physical Process (in Afrikaans), Proc. of the 5th Quinquenneil Convention, 


South African Institute of Civil Engineers, Soil Mechanics and Foundation Engineering Div. Specialty Session: 
Engineering Aspects of Erosion, Johannesburg. 


 
 
 
BOOK CHAPTERS: 
 
Van Zyl, D.J..A. and J. M. Johnson, (1997), Systems Design for Site Specific Environmental Protection, In  Mining 


Environmental Handbook, Jerrold J. Marcus (ed), Imperial College Press, London, Chapter 8, pp. 412-509 
 
Van Zyl, D. (1993), Mine Waste Disposal, In: Geotechnical Practice for Waste Disposal, David E. Daniel (ed), Chapman and 


Hall, London, Chapter 12, pp. 269-286. 
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Van Zyl, D. (1992), Mine Closure, In: Mine Waste Management, Ian P.G. Hutchison and  Richard Ellison (eds),  Lewis 
Publishers, Ann Arbor,  pp.  
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Associate Consultant 


DISCUSSIONS: 
 
Miranda, A.N. de and D. Van Zyl (1988), Discussion on "Prediction of Collapse Settlement of a High Embankment", by J.P. 


Lourens and H. Czapla, The Civil Engineer in South Africa, Vol. 30, No. 2, Feb. p. 75. 
 
Van Zyl, D.J.A. (1983), Discussion on "Significance of the Probability of Failure in Slope Engineering", by H.A.D. Kirsten, 


The Civil Engineer in South Africa, SAICE, Vol. 25, No. 6, p. 319. 
 
Van Zyl, Dirk J.A. (1978), Discussion on "Theory for Shear Strength of Granular Materials" by Sekanoor K. Sadesivan and 


Vegesna S. Raju, Journal of the Geotechnical Engineering Division, ASCE, Vol. 104, No. GT6, June, pp. 774-776. 
 
Van Zyl, Dirk J.A. (1978), Discussion on "Probabilistic One-Dimensional Consolidation" by P. Allan Freeze, Journal of 


Geotechnical Engineering Division, ASCE, Vol. 104, No. GT4, April, pp. 513-514. 
 
BOOKS AND CONFERENCE PROCEEDINGS (EDITOR): 
 
Proceedings: Summitville Forum ‘95 (1995) with Harry R. Posey and James A. Pendleton,  Colorado Geological Society, 


Special Publication 38, 375 pp. 
 
Risk Assessment/Management Issues in the Environmental Planning of Mines (1992) with Marshall Kovall and Ta M. Li, 


Society for Mining Metallurgy and Exploration Inc., 207 pp. 
 
Hydraulic Fill Structures (1988), with S.G. Vick, ASCE, 1100 pp. 
 
Introduction to Evaluation, Design and Operation of Precious Metal Heap Leaching Projects (1988), with I.P.G. Hutchison, 


and J.E. Kiel, Society of Mining Engineers, 372 pp. 
 
Geotechnical and Geohydrological Aspects of Waste Management(1987), with S.R. Abt, J.D. Nelson, and T.A. Shepherd, 


Lewis Publishers, 313 pp. 
 
Geotechnical Aspects of Heap Leach Design (1987), Society of Mining Engineers, 86 pp. 
 
Conference on Cyanide and the Environment (1985), 2 volumes, Civil Engineering Dept., Colorado State University, Fort 


Collins, Colorado, 577 pp. 
 
MISCELLANEOUS: 
 
Co-Publisher and Co-Editor of Heap and Dump Leaching Newsletter, 1984-1990. 
 
Editor of International Mine Waste Management News, BiTech Publisher, 1991-1992. 
 
Coordinated and Presented Multiple Short Courses at Society for Mining Metallurgy and Exploration Inc. meetings: 


• Evaluation, Design, and Operation of Precious Metal Heap Leaching Projects, annually 1985 - 1994; 
• Copper Heap Leach, annually 1990 - 1996; 
• Engineering and Environmental Aspects of Mine Waste Disposal, 1991 & 1992;  
• Risk Assessment Principles and Practice for Evaluating Environmental Aspects of Mining Projects, 1992, 1994 


&1995; and, 
• Mine Life Cycle Environmental Management, 1998. 


 
Participated in Multiple Short Courses coordinated in Montana by the U.S. Forest Service, Bureau of Land Management and 
Montana Department of Environmental: 


• Cyanide Heap Leach Training, 1986; 
• Siting,  Design, and Construction of Leach Projects, 1989; 
• Cyanide Heap Leach Process - Site Inventory to Reclamation, 1990; 
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• Geotechnical Aspects of Cyanide Heap Leach Design, 1991; 
• Acid Rock Drainage Workshop, 1992; 
• Mine Operations and Closure, 1993; and 
• Mine Design, Operations and Closure, 1995 to 1999. 


 
Coordinated and Participated in Short Courses Internationally: 


• Mexico - Evaluation, Design, and Operation of Precious Metal Heap Leaching Projects, 1988, 1991, 1993 
(Guadalajara, Acapulco and Guanajuato); 


• South Africa - Probabilistic Analysis and Reliability Based Design, 1980, 1989, 1992; 
• South Africa - Evaluation, Design, and Operations of Precious Metal Heap Leaching Projects, 1989; 
• South Africa - Groundwater and Seepage, 1984; and, 
• Canada - Risk Assessment for Civil Engineers, 1990 (Saskatchewan)  
• Chile - Evaluation and Design of Heap Leach Facilities, 1996 (Santiago) 
• Brazil - Risk Assessment and Environmental Management, 1997 (Belo Horisonte) 


 
Organizing Committee for Conference on Tailings and Mine Waste Management, Held Annually at Colorado State University, 


1994 - 2000. 
 
American Society of Civil Engineers - Geotechnical Division Committees 
  Embankment Dams and Slopes, 1984 - 1992 
  Environmental Concerns in Geotechnical Engineering, 1991 - 1992 
  Geotechnical Safety and Reliability, 1986 - 1992 
 
Society for Mining, Metallurgy and Exploration - Mining and Exploration Division Solution Mining Committee, 1991 – 1995. 
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Profession Economic Geology, Environmental Geology 


 
Education B.S., Geology - Western Washington University, 


Bellingham 
M.S. Geosciences - Economic Geology, University of 
Arizona, Tucson 
 


Registrations/ 
Affiliations 


Registered Geologist, Arizona (#32701) 
Society of Mining, Metallurgy, and Exploration 
(Founding Registered Member) 
Australasian Institute of Mining & Metallurgy 
(“Competent Person”) 
Arizona Geological Society (Officer for 16 years) 
Geological Society of America, Member 
Society of Economic Geology, Member 
Mining Foundation of the Southwest, Board Member 
 


 


Certifications 8-Hour MSHA Surface Metal 
 
 
Specialization Environmental permitting, environmental compliance, and mineral resource 


development 
 
Expertise Ms. Hoag is a Principal Geologist at SRK’s Tucson office and is licensed as a 


registered geologist in Arizona. She has conducted geological and hydrogeological 
investigations for various mining operations including ore reserve evaluations and 
remedial or environmental permitting activities on behalf of clients subject to state 
and/or federal regulations. Her duties included permit negotiations and applications, 
geologic drilling and sampling; well installation; water quality monitoring and 
assessment; compliance monitoring and reporting on new and existing Aquifer 
Protection Permits (APP) and Underground Injection Control (UIC) permits; 
geochemical assessment of waste rock and heap leach dumps; slope stability 
assessment of an open pit; column tests; data compilation for 3-D structure; 
hydrogeology; geochemical modeling; and regulatory agencies correspondence. 


 
Employment Record 
2000 - Present SRK Consulting (U.S.), Inc., Tucson, Arizona, Principal Geologist 
1998 - 1999 BHP Copper, Florence, Arizona, Environmental and Facility Coordinator 
1995 - 1998 BHP Copper, Florence, Arizona, Senior Geologist 
1992 - 1995 Cyprus Tohono (formerly Cyprus Casa Grande), Tucson, Arizona, Senior Mine 


Geologist 
1981 - 1992 Various companies in western US, including Cyprus Copperstone (Parker, 


Arizona), ASARCO (Santa Cruz In-Situ Leach Project, Arizona), Freeport-
McMoRAN Gold Company (Arizona and New Mexico), Boise Cascade Minerals 
(Washington), and the U.S. Bureau of Mines (Washington RARE II mineral 
resource evaluations), Geologist 
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Publications Editor and technical writer on numerous unpublished company reports and 
professional society field guides. 


Languages English, French (read) 
 
Specialized 
Training 


• GSN Short Course - Mineral Resource Estimation - From Sampling to 
Classification: Methodology, Philosophy and Actual Examples (May 2005) 


• Fractured Rocks: Characteristics, Flow, and Transport, Short Course by 
Shlomo Neuman, Ph.D. 


• Economic Evaluation and Decision Making, Short Course by F. Stermole, Ph.D. 
• Solutions and Mineral Geochemistry, Short Course by Richard Beane, Ph.D. 
• Minesight® software training including Geologic Modeling, Blasthole Modeling, 


Ore Control, and  Geostatistics  
• Surpac® Vision software training 


 
Publications 
Ms. Hoag has prepared abstracts for presentations at SME annual meetings and the SME Arizona 
Conference.  She is the senior technical editor for numerous unpublished reports prepared by SRK 
Consulting for submission to regulatory agencies. 
  
1. Preece, R.K., C.K Hoag, and R.M. Moulton, 1996, Field guide to the San Manuel porphyry copper open 


pit mine, in situ leach field, and solvent extraction-electrowinning plant, Arizona Geological Society Fall 
Field Trip, November 1996, 23 p.  Trip Leaders: Preece, Hoag, and Moulton. 


 
Key Experience: Exploration, Mine Development, Due Diligence, and Feasibility Studies 
 
Ms. Hoag has worked on a number of precious and base metal exploration projects and pre-feasibility and 
feasibility studies for active copper mines in the western U.S.  
 
Recent project experience includes: 
Mission, Ray, Hayden, Silver Bell Complexes, Arizona, ASARCO L.L.C. (2006-2007) 
• Duties include project management of a reserve estimation and mine development project spanning five 


ASARCO operations including three mines and one smelter in Arizona and one copper refinery in 
Amarillo, Texas. Project included preparation of four geologic models, work with resource and reserve 
estimation consultants to prepare update mine reserves and mine plans for the life-of-mine (LOM), 
compiling current and estimated operating and capital costs for LOM, addressing geotechnical and 
metallurgical issues. End product was a consolidated economic model for the five operations, reserve 
reports for three operations, and business plan reports for five operations submitted to company, 
Bankruptcy Court and creditors, and potential buyers. 


 
Mission, Ray, Silver Bell Complexes, Arizona, ASARCO L.L.C. (2006) 
• Due diligence review of three copper mines in Arizona focusing on integrity of the geologic models, 


databases, and ore reserve estimation criteria.  Site visits, interviews, and preparation of report and oral 
presentation to ASARCO Board of Directors. 


 
Sierrita Copper Mine, Sahuarita, Arizona, Phelps Dodge Corp. (2000) 
• Supervised team of 2 geologists and 4 core splitters on a mine development diamond drill program. 


Geological and geotechnical logging.  
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Florence In-Situ Leach Project, Florence, Arizona, BHP Copper, Inc. (1995 – 1999) 
• Conducted geological and hydrogeochemical pre-feasibility, feasibility, and pilot test investigations for a 


“greenfields” copper in-situ leach project.  Duties included supervision of a team of geologists, 
hydrologists, geochemists, data entry personnel, and sampling technicians. Coordination of drilling, core 
hole abandonment, surveying, and re-assay programs.  Technical skills include drilling logistics, logging 
diamond drill core, rotary, and reverse circulation cuttings, interpreting downhole geophysical surveys, 
mineralogical fracture studies, geotechnical logging, and establishing assay QA/QC protocols. 


• Technical writer and lead editor on a number of company feasibility documents.   
• “Competent Person” designation by the Australian Institute of Mining and Metallurgy and BHP peers in 


the preparation of mineral resource and ore reserve calculations.  Part of 3-member team to calculate 
mineral resource and reserves for the Florence Project according to AusIMM protocols.   


• Trained and mentored approximately 35 scientific staff members over a 5-year period. 
 
 
Key Experience: Tailings 
Ms. Hoag has supported engineering investigations and design work for new tailings impoundments. 
 
Recent project experience includes: 
 
Ray Complex, Kearny, Arizona ASARCO L.L.C. (2005-2006) 
• Lead geologist in geological and geotechnical assessment and surface and subsurface evaluations for site 
selection of a new tailings impoundment at a major copper mine.  Investigation included an order of 
magnitude assessment of 11 alternatives and preliminary engineering assessment of four sites.
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Key Experience: Environmental Permitting and Compliance 
 
Ms. Hoag has experience with environmental permitting and compliance monitoring for active and closed 
mines.  Experience includes permit negotiations and application submittals to various agencies, primarily 
Arizona Department of Environmental Quality (APP groundwater and solid waste programs), Environmental 
Protection Agency (UIC program), and State Mine Inspectors Office (Mined Land Reclamation Program). 
 
Recent project experience includes: 
 
Pinto Valley Operations, Miami, Arizona BHP Copper, Inc. (2006-2008) 
• Prepared an amendment application to ADEQ to add waste water treatment plant and solid waste landfill 


to existing Aquifer Protection Permit (APP). 
• Preparation of two amendments to existing APP to incorporate new discharging facilities and changes in 


groundwater quality alert levels for mine start up including project coordination and participation in 
BHP-ADEQ negotiations. Successful completion of amendments using ADEQ’s new expedited third-
party review program. 


• Prepared application for a Type 3.03 General APP application (Vehicle and Equipment Wash) using 
ADEQ’s new expedited third-party review process.   


 
San Manuel Plant Site, San Manuel, Arizona BHP Copper, Inc. (2000-Present) 
• Lead geologist in scientific investigations in support of Arizona aquifer protection permit (APP) 


applications for area-wide closure of the Plant Site including geological, geochemical, and soil 
remediation studies.  Duties included project coordination and management, preparing technical 
submissions to regulatory agencies, drafting aquifer protection permit for review/approval of ADEQ, 
coordinate/attend meetings and site tours with BHP and ADEQ, and on-going monitoring support during 
reclamation of a major copper processing and tailings facility.   


• Site characterization included soil sampling of impacted smelter/concentrator area, geochemical 
assessment of major tailings facility. 


• Prepared technical documentation to support scientific and engineering closure evaluations including the 
numerical groundwater flow model, long-term geochemical assessment of the reactivity of the tailings 
facilities, and the engineering design plans for the tailings and plant area. 


• Preparation of documentation for an APP application with ADEQ Solid Waste to close three active 
landfills.  Agency negotiations with ADEQ groundwater and solid waste APP groups. 


• Prepared documentation for a Declaration of Environmental Use Restriction for re-development of the 
Plant Area and deed restrictions on the landfills. 


• Provided technical information to another consulting firm to support an APP for operation of the waste 
water treatment plant. 


San Manuel Mine Site, San Manuel, Arizona BHP Copper, Inc. (2000-Present) 
• Prepared amendment application to ADEQ to add closed landfills to existing APP 
• Lead geologist in scientific investigations in support of Arizona APP application for the San Manuel 


Mine including geological, geochemical, and geophysical studies. Duties included project coordination 
and management, preparing technical submissions to regulatory agencies, drafting aquifer protection 
permit for review/approval of ADEQ, coordinate/attend meetings, agency negotiations, and site tours 
with BHP and ADEQ, and on-going construction and monitoring support during reclamation of a major 
copper mine.   


• Site characterization duties included geological and geotechnical logging, well installation, water quality 
sampling and monitoring, contact paste tests, meteoric water mobility column tests, data compilation and 
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interpretation, and map compilation in support of geochemical, hydrological, and slope stability 
assessments for this closed copper mine (2000-2004). 


• Prepared technical documentation for a successful amendment to an existing APP for the San Manuel 
Mine to incorporate new discharging facility.  Attended meetings between client and the Arizona Dept. 
of Environmental Quality (ADEQ) and drafted the approved permit amendment for ADEQ (2003). 


• Prepared and reviewed area-wide APP application and technical submittals covering general information, 
numerical groundwater model, groundwater transport model of Pit Lake and groundwater quality, 
engineering options analyses, long-term water management strategy, and engineering design plans and 
as-built documents. 


• Routine compliance monitoring and reporting for APP and Underground Injection Control (UIC) permit. 
• Coordinate with other consulting companies/personnel covering specialized aspects of the closure and 


reclamation of the Mine and Plant Sites. 
• Drafted Aquifer Protection Permit for Mine and the Permit Fact Sheet for review and approval by ADEQ 


(2005-2006).  Prepared display materials for ADEQ Public Hearing in 2006.  APP was finalized in 
August 2006. 


 
Questa Mine, Questa, New Mexico, Molycorp (2003-2004) 
• Project manager for support team to provide logging and geologic modeling services. Supervise 2 


geologists. 
• Project manager for geological investigations related to mine closure/closeout planning and stability 


assessment of mine rock piles. Supervised 4 geologists and 1 AutoCAD technician.  Prepared rectified 
geologic cross sections and a variety of surface maps over a 4 square mile area.  Team prepared surface 
maps and cross sections of rock type, alteration, and pyrite concentration to support mine subsidence and 
geochemical assessments for closure planning. 


• Prepared geological sections and surface maps using Surpac software for Molycorp and its consultants 
(Agapito, Golder, Norwest). 


• Prepared a summary report in support of a closure/close-out plan submitted to state regulatory agencies.  
 
Florence Project, Florence Arizona, BHP Copper (1997-1999) 
• Data compilation and preparation of scientific studies for APP and UIC application documents.  


Reviewed and edited APP application as written by environmental consultants Brown and Caldwell, 
Phoenix.  Assisted BHP Environmental Manager, John Kline, to get approved APP in record time (2 
years). 


• Attended ADEQ and EPA meetings and gave site tours to government agency personnel.  Responsible 
for agency compliance monitoring reporting. 


• Responsible for application to amend existing APP to reflect updates in alert levels and monitoring 
requirements including agency meetings, negotiation, and technical submittal.  
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Profession Senior Hydrogeologist 
Education M.S., Geology, California State University, Long 


Beach, California 
B.A., Geological Sciences, Bradley University, Peoria, 
Illinois 


Registrations/ 
Affiliations 


Professional Geologist, Arizona (#26034) 
Professional Geologist, California (#5425) 
Certified Professional Geologist, American Institute of 
Professional Geologists, #8313 
National Ground Water Association 
Arizona Hydrological Society 
Arizona Geological Society 
Society for Mining, Metallurgy and Exploration, Tucson 
Section 
Member, Arizona Board of Technical Registration  


 
Specialization Environmental compliance, hydrogeology, site characterization, project management, 


pre-feasibility and feasibility assessment for mineral properties 
 
Expertise Ms. Garcia is a senior hydrogeologist and a registered professional geologist with 


over 20 years of experience in environmental compliance projects. Her 
responsibilities include summary reports, compliance documents, and work plans; 
interpretation of hydrogeologic data; project management; and closure of 
environmentally-impacted sites and structures. Ms. Garcia has successfully prepared 
Aquifer Protection Permits approved by the State of Arizona, including under the 
expedited permit program. Ms. Garcia has also conducted site assessments under 
CERCLA and RCRA programs. Her project experience includes site assessments and 
groundwater investigations at diverse project sites such as aerospace facilities, oil 
refineries, steel foundries, crude oil production land, manufacturing facilities, 
smelters, active mining facilities, and gas stations. Ms. Garcia has managed due 
diligence evaluations of acquisition and merger opportunities and provided technical 
input regarding various industrial properties. She interacts with multiple regulatory 
agencies and all levels of government departments (i.e., local, county, state and 
federal). Her projects include a wide variety of contaminants (e.g., solvents, 
petroleum products, metals, pH, asbestos, radioactive materials, PCBs, and general 
water quality parameters).   


 
Certification 8-hour OSHA and 8 hour MSHA 


PSMJ Resources, Inc., Certificate of Achievement, Project Managers Bootcamp 
 
Employment Record 
2004 – Present SRK Consulting (U.S.), Inc., Tucson, Arizona, Senior Hydrogeologist 
2003 – 2004 Self-employed hydrogeologic consultant, Tucson, Arizona 
2002 – 2003 RETEC, Long Beach, California, Senior Project Manager 
1999 - 2002 IT Corporation, Tucson, Arizona, Technical Services Manager 
1998 - 1999 Hydrometrics, Inc., Tucson, Arizona, Senior Hydrogeologist 
1991 - 1998 Groundwater Resources Consultants, Inc., Tucson, Arizona, Senior 


Hydrogeologist, Project Hydrogeologist 
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1987 - 1991 Engineering Enterprises, Inc., Long Beach, California, Project Hydrogeologist 
1985 - 1987 BCL Associates, Inc., Long Beach, California, Geologist 
 
Publications Three published technical papers on environmental aspects of petroleum-impacted 


properties and one white paper 
 
Languages English 
 
Publications 
 
1. D. Garcia, 1997, “Report of the Arizona Geological Survey Review Committee”, Arizona Geological 


Survey, Open-File Report 97-20. 
 
2. D. Garcia, 1995, “Impact of the Newport-Inglewood Structural Zone on Groundwater Conditions in the 


Vicinity of Signal Hill, California”, California State University, Long Beach, California. 
 
3. D. Garcia and E. Henry, 1989, “Environmental Considerations for Real Estate Development of Oil Well 


Drilling Properties in California”, AAPG-SEPM-SEQ-SPWLA Pacific Section 64th Annual Meeting. 
 
4. D. Garcia and E. Henry, 1988, “Environmental Considerations for Real Estate Development of Oil Well 


Drilling Properties”, Hazardous Materials Management Conference and Exhibition/West. 
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Key Experience:  Mining 
 
Ms. Garcia has worked at a variety of facilities associated with the mining industry, including active and 
closed mines and smelters. 
 
Recent project experience includes: 
 
Pinto Valley Operations, Gila County, Arizona, BHP Copper Inc. (2006-2007) 
• Aquifer Protection Permit. Prepared application for “other” amendment to modify a discharging facility. 


Successfully maintained schedule under expedited program 
• Aquifer Protection Permit. Prepared application for “other” amendment to modify alert levels set in the 


permit for sampling points. Conducted work under expedited program 
 
Confidential Client, multiple zinc mining and processing facilities (2006) 
• Conducted a review of the environmental permitting and compliance issues at zinc mining and 


processing facilities as part of a due diligence effort 
 
Johnson Camp Mine, Cochise County, Arizona, Platinum Diversified (2006) 
• Managed the fatal flaw assessment of a copper mining and processing facility. Responsible for technical 


input regarding the environmental permitting and compliance issues. Managed the preparation of the 
Competent Person’s Report for the London Stock Exchange AIM 


 
San Manuel Plant Site, San Manuel, Arizona, BHP Copper Inc. (2004 - 2007) 
• Aquifer Protection Permit. Lead team in preparing the general information submittal for the Aquifer 


Protection Permit. Responsible for maintaining schedule, resources, and budget 
• Prepared soil characterization report. Compiled soil data from multiple sampling events and summarized 


remedial alternatives. Oversaw preparation of engineering control plan with preferred remedial 
alternative 


• Prepared updated Mined Land Reclamation Plan per the requirements of the Arizona State Mine 
Inspector’s Office 


• Prepared sampling and analysis plan for groundwater monitoring program 
• Managed the environmental permitting activities associated with the closure of the Plant Site 
 
San Manuel Mine Site, San Manuel, Arizona, BHP Copper Inc. (2006 - 2007) 
• Aquifer Protection Permit. Responsible for permits to operate and close landfills. Conducted work under 


Solid Waste and Groundwater Protection departments of ADEQ 
 
Hurley Smelter and Tailing Impoundments, Hurley, New Mexico, Chino Mines Company (2005) 
• Prepared remedial investigation report for the smelter/tailing soils investigation unit. Report included 


summary of the site background and physical setting, data quality objective process, and sample 
collection approach, description and results of surface soil, surface water and sediment sampling 
activities, and geostatistical analysis of the analytical results. 


 
Confidential Client, copper mining and processing facility (2005 – 2006) 
• Developed an inventory process, conducted a waste inventory, and prepared a summary report of 


findings 
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Ray Mine, Ray, Arizona, ASARCO (1998 – 1999) 
• Aquifer Protection Permit. Provided support in preparing the Consent Decree Completion submittal. 


Oversaw groundwater sampling activities at active copper mine. Prepared QAPP and SAP 
 
Asarco Tennessee Mines Division, various locations in Tennessee, ASARCO (1998 – 1999) 
• Spill Prevention, Control and Countermeasures Plans. Field inspected five underground zinc mines and 


prepared individual spill prevention plans 
 
Former Murray Smelter Facility, Murray, Utah, ASARCO (1998 – 1999) 
• Conducted quarterly monitoring and prepared compliance reports for former smelter 
 
Smelter, El Paso, Texas, ASARCO (1998 – 1999) 
• Remedial Investigation and Feasibility Study. Prepared summary report on soil and groundwater data 


collected at site, and area geology, hydrogeology and surface water data 
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Key Experience:  Solvent Contamination 
 
Ms. Garcia has extensive experience at sites with volatile organic contamination. 
 
Recent project experience includes: 
 
LA Paint Facility, Vernon, CA, Beazer East, Inc. (2001 – 2003) 
• Project geologist for industrial grade paint and coating manufacturer. Oversaw activities related to 


closure of underground storage tanks under jurisdiction of City of Vernon Health and Environmental 
Control. Reviewed and edited work completed by site engineer 


 
Motorola 52nd Street Superfund Site, Operable Unit 3 Study Area, Phoenix, AZ US Army Corps of 
Engineers for US Environmental Protection Agency Region IX (2001 – 2002) 
• Lead geologist for groundwater investigation. Reviewed and edited groundwater investigation work plan, 


prepared scope of work requests for vendors, determined well locations, assisted in the permitting 
process for the City of Phoenix, and met with agency representatives in the planning stage 


 
Alameda Point, Alameda, CA, US Department of the Navy, Engineering Field Division, Southwest 
(2000 – 2001) 
• Prepared conceptual site models describing site description and history, local geology and hydrogeology, 


groundwater quality, beneficial use determination, and site characterization and remediation status for 
former naval air station under the Installation Restoration program. Twenty-nine individual sites were 
considered as part of the groundwater monitoring program. Provided senior review for the base-wide 
groundwater monitoring program 


 
Payson WQARF, Payson, AZ, Arizona Department of Environmental Quality (1999 – 2001) 
• Project manager for follow-on work following extraction treatment system construction. Directed 


acquisition of field data, prepared monthly groundwater level monitoring reports and coordinated 
maintenance of the system following construction completion 


 
Raytheon (formerly Hughes Aircraft Company), Tucson, AZ, Raytheon (1997) 
• Review of Quarterly Groundwater Monitoring Program. Conducted an on-site review of field sampling 


procedures and reviewed sampling program for this aerospace company 
 
Santa Susana Field Laboratory, Canoga Park, CA, Boeing North American, Inc., Rocketdyne Division 
(1991 – 1998) 
• Groundwater Monitoring Quarterly and Annual Reports, Health and Safety Plan (HSP), Sampling and 


Analysis Plan (SAP), and Quality Assurance Project Plan (QAPP). Assessed conditions and prepared 
various reports for this 2,700-acre rocket-engine testing facility. Work included quarterly and annual 
groundwater sampling of over 200 monitor wells, installation of cluster wells, aquifer testing and 
geophysical testing of new wells, and compliance under the Post-Closure Permit. Responsible for 
preparation of compliance documents such as HSP, SAP and QAPP 
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Key Experience:  Petroleum Contamination 
 
Ms. Garcia has extensive experience at sites with petroleum hydrocarbon contamination, including free-
phase and dissolved product. 
 
Recent project experience includes: 
 
BP Carson Refinery, Carson, CA, BP West Coast Products LLC (2002 – 2003) 
• Compliance of a site-wide cleanup and abatement order (California Regional Water Quality Control 


Board, Los Angeles Region). Work included LNAPL recovery, identifying contaminant sources, 
investigating releases, groundwater monitoring programs, and design, implementation, operation and 
maintenance of remedial systems for LNAPL and dissolved phase constituents. Scope included Installed 
new deep monitoring wells, designed using in-situ groundwater sampling methods, and a recovery well 
as part of an oxygenate plume delineation 


 
Bulk Fuel Terminals, Various locations in northern CA, Shell Oil Products US (2002 – 2003) 
• Served as the senior hydrogeologist for the groundwater monitoring program at three bulk fuel terminals 


(San Jose, Sacramento and Stockton). Responsible for quarterly and annual reporting to California 
Regional Water Quality Control Board (San Francisco Bay and Central Valley Regions) 


 
Maintenance Yard, Yuma, AZ, Yuma County Department of Public Works (1999 – 2002) 
• Project manager for vehicle maintenance facility under the State of Arizona Aquifer Protection Permit 


requirements. Prepared compliance reports   
 
Former Pima County Hospital and Maintenance Yard, Tucson, AZ, Pima County Department of 
Public Works (1999 – 2002) 
• Project manager for former underground storage tank site after remediation of site using soil vapor 


extraction technology was completed. Managed groundwater sampling program and requested site 
closure   


 
Former Manufactured Gas Plant, Ottumwa, IA, unnamed utility client (2001) 
• Site investigation and risk assessment. Prepared portion of report regarding site investigation, including 


summary of previous investigations, description of local and site-specific hydrogeology, summary of site 
investigation activities and data, and discussion of the nature and extent of contaminants 
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Key Experience:  Construction 
 
Ms. Garcia has been involved in several large construction projects, including a Central Arizona Project 
recharge facility and the expansion of an active landfill. 
 
Recent project experience includes: 
 
Lower Santa Cruz Recharge Project, Marana, AZ, Pima County, (1998 – 1999) 
• Provided support in excavation of three spreading basins and construction of levees along a six-mile 


reach of the Santa Cruz River 
 
Calabasas Landfill, Calabasas, CA, County Sanitation Districts of Los Angeles County, (2000 – 2001) 
• Performed geologic monitoring and geotechnical sampling of clay excavation as part of landfill 


expansion. Identified and segregated useable clay for liner construction during the landfill cell 
excavation. Directed earthmoving equipment and prepared summary report 
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Profession Environmental Geology, Geophysics 
Education B.A., Journalism, Marquette University 


M.S., Geology and Geophysics, University of Hawaii 
Ph.D. Program (incomplete), University of Arizona 


Registrations
/Affiliations 


Registered Geologist – Arizona, No. 16483, 1984 
Professional Geologist – California, No. 4447, 1988 
Registered Geologist – Delaware and Virginia (lapsed) 
Member, Geological Society of America 
Member, American Geophysical Union 
Member/Secretary, Arizona Geological Society (former 
President) 


 


Certifications 8-Hour MSHA 
First Aid and CPR 


 
Specialization Environmental compliance and permitting; hazardous-waste site investigations 
 
Expertise Ms. Stone is an environmental geologist with more than 20 years’ experience in 


geology, geophysics, and hydrogeology across the U.S. She is a registered geologist 
in Arizona and California. She has negotiated with federal and state agencies on 
behalf of clients; developed comprehensive work plans and prepared Superfund 
documents such as Remedial Investigation/Feasibility Study reports; supervised 
drilling and performed compliance sampling of soil and groundwater at federal and 
state hazardous-waste sites; and explored for precious metals and geothermal 
resources. She has served as project manager of the federally funded Arizona 
geothermal exploration project and of many exploration and hazardous-waste 
investigations. Her responsibilities include project management; analysis of 
geological, geochemical, and geophysical data; interaction with federal and state 
regulatory agencies on compliance issues; and preparation of proposals, work plans, 
and technical reports. 


 
Employment Record 
2006 - Present SRK Consulting, Tucson,  Ariz., Environmental Geologist 
2005 - 2006 Broadbent & Associates, Inc., Tucson, Ariz., Senior Geologist 
1998 - 2002 Bay Environmental Corporation, Salisbury, Mary., Owner/Principal 
1997 - 1998 John D. Hynes & Associates, Inc., Salisbury, Md., Principal Geologist 
1991 - 1996 S. S. Papadopulos & Associates, Inc., Bethesda, Md., Senior Geologist 
1989 - 1990 Brown and Caldwell Consultants, Inc., Sacramento, Calif., Principal Geologist 
1985 - 1989 S. S. Papadopulos & Associates, Inc., Davis, Calif., Senior Hydrogeologist 
1983 - 1985 Independent Consultant, Tucson, Ariz. and Sacramento, Calif. 
1978 - 1983 Arizona Geological Survey, Tucson, Ariz., Exploration Geologist/Associate 


Geologist 
 
Languages English; minimal French 
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Key Experience Regulatory 
 


• Provide Environmental Regulatory services in support of clients’ surface-water (AZPDES) and 
groundwater (APP) permitting needs. 


 
• Provided technical expertise (hydrogeological), along with the client’s environmental attorney and 


environmental accountant, in preparing and presenting arguments before the U.S. Justice Department 
in a $1.2 million federal cost-recovery action. The action was instituted by the U.S. Environmental 
Protection Agency after investigating groundwater contamination originating at the client’s site and 
further upstream at other sites.  


 
• Evaluated on- and off-site conditions at a closed gasoline station, evaluated historic and current data 


to demonstrate the occurrence of natural attenuation of hydrocarbons and negligible risk to human 
health and the environment. Negotiated closure of the site with the Virginia Department of 
Environmental Quality upon completing a Site Characterization Report. 


 


Key Experience Project Management/Environmental Investigations 
 


• Prepared an assessment of mine site conditions using existing geology, geochemistry and hydrology 
to evaluate the feasibility of an alternate overburden plan at an Arizona mine that was resuming 
operation. The plan, as proposed by the client, would eliminate the need to create an extra 
overburden pile with associated infrastructure, monitoring, and reclamation requirements, provide a 
beneficial use for the overburden, and enable immediate reclamation of an area scheduled to be 
reclaimed. 


 
• Developed the work plan and managed the investigation of an abandoned copper mine in the Sierra 


Nevada foothills with an open cut filled with copper-laden water. Water was seeping beneath a thin 
layer of cemented gravels into a nearby stream. (The California Toxic Pits Closure Act (TPCA) 
required an investigation of site conditions within and around the pit and tailings, and preparation of 
a Hydrogeologic Assessment Report.) In addition, performed a basin-wide water budget; assessed 
the influence of tailings on the pit water; evaluated climatic conditions, the potential for flooding, 
geology within a one-mile radius of the pit, and surface- and groundwater conditions; supervised 
core drilling of monitoring wells and geologic mapping; slug-tested wells; collected soil and 
groundwater samples; analyzed data, including bedrock fracture patterns; integrated a chemical 
assessment of the pit water prepared by an independent contractor; negotiated with California 
Regional Water Quality Control Board; and subsequently prepared a Feasibility Study evaluating 
disposal options for the tailings.  


 
• Developed the work plan for the second phase of a CERCLA Remedial Investigation at a former 


copper recovery facility that used both chemical and mechanical means to recover copper from 
discarded telephone wire. (Solvents had been spilled at the site, and soils and piles of stripped 
insulation were contaminated.) Contaminated groundwater had migrated off site and was threatening 
a nearby wetlands and a perennial stream.  In addition, managed field activities that included drilling 
monitoring wells, installing stream-bed piezometers, and quarterly sampling of groundwater; 
analyzed data that included continuous and periodic water-level records and water chemistry. 
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• Managed the logistics and directed field operations for an investigation at a site along San Francisco 
Bay where a manufacturing firm had dumped waste material for nearly 40 years. The site assessment 
included a magnetometer survey to locate drums of phosphorous reportedly buried beneath the waste 
pile; directing a large backhoe to excavate 40 trenches through the material, some more than 40 feet 
deep; mapping, photographing, and sampling the trench walls; field analyzing 500 samples for four 
separate parameters; selecting samples of waste material for chemical analysis; preparing samples to 
be archived; and preparing daily reports and a final report for the client. 


 


Key Experience Hydrological 
 


• Developed the scope of work and conducted well tests to measure hydrologic parameters beneath a 
parcel of land a client wanted to develop for a large store that required the disposal of nearly 10,000 
gallons per day of waste water. Previous infiltration tests identified a small area within the larger 
project area that met county infiltration requirements. The county, however, would not accept 
estimates of the ground-water gradient and the hydraulic conductivity, which where necessary to 
complete the disposal calculations. Results of the well testing indicated that the capacity of the site 
was insufficient to handle the needed disposal volume.  


 
• Performed a capture-zone analysis to demonstrate to the Maryland Department of the Environment 


that pumping an on-site well located outside the zone of contamination would not influence the 
contaminant plume, but would provide aquifer characteristics needed to design a remedy for the 
floating gasoline beneath the site. This strategy eliminated substantial costs that would have been 
incurred by the client for the treatment and disposal of water, had it been extracted from the 
contaminated zone during the test. 


 
• Developed water budgets and analyzed groundwater flow systems for select groundwater basins in 


northern Nevada when Washoe County was exploring options for acquiring additional water rights 
for importing groundwater into the Reno/Sparks area. 


 


Key Experience Other 
 


• Traveled to St. Petersburg, Russia for two weeks to provide technical and business assistance to a 
firm that specializes in providing in-situ bioremediation services to the Russian Defense Ministry, 
the transportation and oil and gas industries, and others.  
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Profession Engineer 
 


Education Master of Science in Geological Engineering, University of 
Nevada, Reno, 2003 
Bachelor of Science in Geology, Texas A&M University, 2000 
 


 


Registrations/ 
Affiliations 


MSHA 24-Hour New Miner Safety Training 
Engineer-In-Training 


 
Specialization Mine closure, slope stability, rock mechanics, and stormwater design. 


 
 
Expertise Ms. Balasko has two years of experience in engineering consulting.  Her training 


includes degrees in both geology and geological engineering, which mesh very well 
with mining work from exploration through operations and on to reclamation and 
closure.   


 
Employment Record 
2005 - Present Steffen Robertson and Kirsten (U.S.) Inc, Staff Engineer 


Tucson, Arizona 
 


2003 - 2005 Steffen Robertson and Kirsten (U.S.) Inc, Staff Engineer 
Reno, Nevada 
 


2001 - 2003 University of Nevada, Graduate Research Assistant 
Reno, Nevada 
 


2000 - 2001 University of Nevada, Graduate Teaching Assistant 
Reno, Nevada 
 


2000 United States Geological Survey, Student Conservation Association Internship 
 


 
Publications Schultz, R.A., Balasko, C.M., 2003, “Growth of Deformation Bands into Echelon 


and Ladder Geometries”, Geophysical Research Letters, Vol. 30.   
 
Balasko, C.M., 2003, “Mechanism and sequence of formation of deformation bands 
into spatially localized or distributed sets: Ladders, Riedels, and Echelon Arrays of 
Utah”, Master’s Thesis, May 2003, University of Nevada, Reno.   


 
Languages English 
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Key Experience:  Mine Construction and Closure Support 
 
BHP-Billiton San Manuel Project, (2004 – Present) 
San Manuel, Arizona:  
 
• Assisted with the development of a feasibility design for tailings facility closure, including risk 


assessment, storm water routing design, and tailings cover design, and advancement of the feasibility 
design through final design. 


• During the construction phase acted as quality assurance monitor and field engineer for the placement of 
engineered cover and the construction of stormwater channels. Duties of field engineering support 
included response to request for information (RFI) documents, redesign of grading and drainage plans, 
and redesign of rock lined channels. Preparation of as-built reports included compilation of Quality 
Assurance/Quality Control records and as-built drawings. 


 
BHP Billiton Robinson Mining Project,, (2003-2004) 
Ely, Nevada 
 
• Assisted in the implementation of the Temporary Closure Plan. 
• Involved in the development of a Final Plan for Permanent Closure including classification of historic 


waste dumps, reclamation of heap leach facilities, and stormwater planning. 
 
Quadra Robinson Mining Project, (2004) 
Ely, Nevada 
 
• Assisted with development of permit renewal documents, mine closure site characterization, stormwater 


analyses, project cost estimation, water balance and data analysis of pumping and seepage data.  
 
Crystallex, Minera Bonanza SA, Revemin II Project, (2004) 
El Callao, Venezuela 
 
• Completed a water balance for the feasibility study design of tailings storage facilities. 
 
Mirimar, Doris North Project, (2004) 
Territory of Nunavut, Canada 
 
• Completed a water balance for the design of tailings storage facility. 
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Key Experience:  Geological Engineering 
 
Elder Creek Heap Closure, (2004) 
Battle Mountain, Nevada 
 
• Completed heap leach facility stability analyses. 
 
Standard Mine (Apollo Gold), (2004) 
Imlay, Nevada 
 
• Completed heap leach facility stability analyses. 
 
Benton Crossing Landfill, (2004) 
Mono County, California 
 
• Completed stability analyses for landfill lifts; and 
• Researched geological description of the area. 
 
I-580, 395 Extension, (2004) 
Reno, Nevada 
 
• Completed stability analyses for excavation work along the route. 
 
Graduate Research Assistant, (2001 – 2003) 
University of Nevada, Reno 
 
• Fieldwork included rock sample collection, and identification.  
• Modeling of stress conditions within rock samples using a computer model written in Fotran77 


computer. The goal of the modeling was to produce the observed structure within the rock samples.  
• This assistantship called for excellent writing skills in order to create publishable material, as well as, the 


abilities to research scientific topics thoroughly and to work independently.  
• Fieldwork and research involved with the assistantship has resulted in two posters presentation at a 


national conference (December 2002 and 2003), a talk at Grand Staircase-Escalante National Monument 
mini-conference and culminated as a Masters of Science defence in April.  
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Profession Civil Engineer 
Education B.S., Civil Engineering University of Arizona, Tucson, 2004 
Registrations/ 
Affiliations 


Engineer-In-Training, Arizona 
Member, American Society of Civil Engineers 


 


Certification Surface Metal MSHA Safety Training 
 


 
Specialization Civil engineering, surface water hydrology, geotechnical characterization 


Expertise Mr. Begay is a civil engineer in-training.  His responsibilities include the collection 
and analysis of data, with particular emphasis in surface water hydrology work.  He 
has been active in project work requiring design of storm water diversions.  
Currently he is providing field engineering support during the reclamation of a 
major copper mine in Arizona. 


 
Employment Record 
Jan. 2005 - 
Present 


SRK Consulting (U.S.), Inc., Tucson, Arizona 
Staff Civil Engineer 


2001 - 2003 University of Arizona, Tucson, Arizona 
Math Tutor 


2000 Pima Community College, Tucson, Arizona 
Math Tutor 


 
Languages English 


Navajo 
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Key Experience: Surface Water Engineering 
 
Recent project experience includes: 
 
BHP Copper San Manuel Operations (2005 – present) 
• Conducted geotechnical investigation of soils for clean water diversion channel and additional borrow 


pits.  Investigation included sampling surface excavations and auger drilling for subsurface samples.  The 
investigations lead to characterization of soils for future use as tailings cover.  Investigation included 
sampling surface excavation and auger drilling. 


• Assisted with analysis of storm water runoff routing for tailings dam and emergency spillway routing.  
Used Technical Release 55 (TR-55) for modeling storm water runoff, and used level pool routing in 
Microsoft Excel to model emergency spillways. 


• Open pit mine surface water investigation for further investigation of runoff water quality.  Used the aid 
of Civil AutoCAD surface terrain feature. 


• Assisted preparing environmental and engineering submittals to the Arizona Department of 
Environmental Quality for applications for aquifer protection permits for closure of the mine and plant 
site. 


Somaïr Uranium Mine Heap Leach Feasibility Study, Niger, Africa (2006) 
• Completed analysis of storm water runoff, sub drain pipe spacing, channel sizing and details for the heap 


leach facility. 
 
 
Key Experience: Mine Construction and Closure Support 
 
Recent project experience includes: 
 
BHP Copper San Manuel Operations (2005 – present) 
• Construction support for reclamation of tailings facility, heap leach facility, and industrial ore processing 


facilities.  Responsibilities include field inspection, field engineering support, documenting, sampling, 
testing, and preparation of as-built reports.  Duties of field engineering support included response to 
request for information (RFI) documents, redesign of grading and drainage plans, and redesign of rock 
lined channels.  Preparation of as-built reports included compilation of Quality Assurance/Quality 
Control records and as-built drawings. 


• Completed as-built documentation for the San Manuel Mine Closure Project for the Arizona Department 
of Environmental Quality and Arizona State Mine Inspectors Office. 
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From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Re: Fw: SOW Suggestions from IDT, 6.16.10
Date: 06/17/2010 10:40 AM

Okay, more on the SOW suggestions document.  I have received quite a bit of input via email, and to
make sure that all suggestions are captured, and accurately, I would still like for everyone to record
their ideas in a single document.  Because several people are having trouble with the WebEx link (and
I can't access the internet this morning to try to figure out what's going on in WebEx), you will soon be
getting info on where to find the document on the J Drive.  Stay tuned. 

Please be sure to put your comments in the one document, and don't create new ones of your own. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

06/16/2010 06:20 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,
ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us, Melinda D
Roth/R3/USDAFS@FSNOTES, mfarrell@fs.fed.us,
mreichard@swca.com, rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

cc
Subject Fw: SOW Suggestions from IDT, 6.16.10

Rosemont IDT members, 

Thanks for a productive, well-attended meeting today.  For those of you who were not in the meeting,
Mindee and I asked today for suggestions for needs with a new scope of work that SWCA is putting
together for funding (by Rosemont) for work on the project. 

Please see the link below for a place to add your suggestions for work needed, to be included in the
scope of work.  Your suggestions will be forwarded for review internally, and then by SWCA starting on
Monday.  If you would like your ideas to be considered, you will need to add them to the document in
WebEx (link below) by COB on Friday. 

Call me if you need help accessing the document, or editing, though I think it's pretty straightforward... 
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mailto:wgillespie@fs.fed.us


Thank you. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 06/16/2010 06:09 PM ----- 
Beverly Everson <beverson@fs.fed.us> 
Sent by: rosemonteis <notify@weboffice.com>

06/16/2010 06:07 PM

To Beverley Everson <beverson@fs.fed.us>
cc

Subject SOW Suggestions from IDT, 6.16.10

Here's something on Rosemont Copper Project EIS that I'd like you to see. To go
directly to the item, click the link below or paste it into your web browser. Please
note that some email clients require that all the letters and numbers in the link
appear on one line, or else it won't go to the right place.

<https://rosemonteis.webexone.com/r.asp?a=5&id=171008> 

https://rosemonteis.webexone.com/r.asp?a=5&id=171008


From: Beverley A Everson
To: Michael A Linden; Salek Shafiqullah
Cc: Mark E Schwab; Roger D Congdon
Subject: Re: Fw: SRK review of geochemical test work prepared for Rosemont Copper
Date: 10/05/2009 03:08 PM
Attachments: Rosemont_PrelimGeochem_Review_183101_20090924_rb-ckh_FNL.pdf

Mark or Roger, if either of you needs the discussion with Rob Bowell, please speak
up.  Salek, do you think a call would be useful?

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Michael A Linden/R3/USDAFS

Michael A
Linden/R3/USDAFS

10/02/2009 03:07 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Roger D Congdon/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES

Subject Re: Fw: SRK review of geochemical test work

prepared for Rosemont Copper

Bev, .........Roger Congdon and I have reviewed the SRK Technical Memo...overall
we have no problem with their assessment of the two documents concerning
geochemical test work....they seem to make valid points about some possible
deficiencies in the studies.    If these deficiencies haven't already been
addressed....now's a good time to address them in some way.  

Michael A. Linden, Regional Geologist
USDA Forest Service, Southwestern Region
333 Broadway, S. E., Albuquerque, NM  87102
(505) 842-3158     Fax (505) 842-3152
e-mail: mlinden@fs.fed.us

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

09/24/2009 06:28 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES, Michael A
Linden/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES, Roger D
Congdon/R3/USDAFS@FSNOTES
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mailto:CN=Roger D Congdon/OU=R3/O=USDAFS@FSNOTES
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SRK Consulting (U.S.), Inc. 
3275 West Ina Road, Suite 240 
Tucson, Arizona 
USA 85741 
 
choag@srk.com 
www.srk.com 
 


Tel:   520.544.3688 
Fax:  520.544.9853 
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Document for Deliberative Purposes Only – Not for Public Distribution 


Technical Memorandum 
 


To: Charles Coyle, SWCA Date: September 24, 2009 


cc: Tom Ferguson, SWCA; Dale Ortman From: Rob Bowell, Eur.Geol, C.Chem MRS
S, C.Geol. FGS 


Corolla Hoag, R.G. 


Subject: Preliminary Geochemistry Review – 
Proposed Rosemont Copper Project 


Project #: 183101 


 
The following comments are related to two documents provided by SWCA concerning geochemical test 
work performed on rock and tailings materials at the Augusta Resource Rosemont Copper Project.  These 
documents include the Preliminary Trip Report and Phase 1 Sampling and Analysis Plan (Vector, 2006) and 
Baseline Geochemical Characterization – Rosemont Copper (main text, Appendix A, and Appendix B) 
(Tetra Tech, 2007).  SWCA requested that SRK review these documents and provide a concise professional 
opinion as to whether the test assumptions, test procedures, analytical methods used, types of data collected, 
and results presented in each document are reasonable and in conformance with standard industry accepted 
practice.  The review was limited to reading the documents provided.  An extensive review of the laboratory 
analytical reports included in Tetra Tech (2007) was not performed.  Additionally, it is difficult for the senior 
author (Bowell) to confirm complete applicability of the test work not having been to the site and not being 
personally familiar with the site conditions. 
   
SRK was not provided with several documents that likely exist and that would have been helpful in this 
review.  These documents include a formal Sampling and Analysis Plan with sampling and test work 
protocols and the follow-up reports of the results of tailings geochemical test work completed after February 
2007.  General comments on the test program (methods used) and specific comments about the suitability of 
the methods are provided below.  


1 Assessment of Investigation Methods and Protocols 


A brief assessment is provided below of the methods used in the geochemical characterization 
investigation.  Documentation was not provided to answer all questions.  Some assumptions were 
made based on the authors knowledge of the background, training, reputation, and/or professionalism 
of the geologists, environmental scientists, and geochemists associated with the Rosemont Copper 
Project from previous personal experience and/or from experience from other exploration- or 
mining-related projects unrelated to the Rosemont Copper Project. 
 
The assumptions, sampling collection methods, tests, and analytical methods referenced in these 
reports are in conformance with industry standard practice, and the results presented are reasonable 
given the background data available based on these reports.  The scopes of the geochemical 
programs detailed in these two documents, however, do have some deficiencies related to the 
characterization the materials present at the mine site and their long-term geochemical behavior.  
These deficiencies may have been addressed in later studies and reports not available to SRK for 
review. 
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1.1 Sample Collection Methods and Representativeness 


Summary – The methods used to collect representative geologic materials for geochemical testing 
follow standard industry practices.  The samples collected for the geochemical investigation do 
appear to represent the rock types to be encountered during the mine life in appropriate percentages.  
Documentation to assess the representativeness of the mineralization and oxidation types sampled 
was not specifically provided.   
 
As stated in the two reviewed reports, the goal of the geochemical investigation program was to 
perform test work that would characterize the geochemistry of potential leachates related to mine 
waste rock materials, the spent heap leach materials, tailings, and the rock remaining in the pit walls 
and then assess risks related to the leachates.  The geochemical sampling program was intended to 
represent the range of geologic materials including lateral and vertical variation that would influence 
the types and percentages of rocks and minerals to be encountered during the life-of-mine.   
 
The Rosemont geologic model assigns a rock type, grade, and material type (waste, leach ore, sulfide 
mill ore) to each model block based on the results of surface mapping and drilling.  The three-
dimensional block model was used to estimate the percentages of various rock types that will be 
future waste material and to identify the drill core intervals within the proposed pit area that contain 
the rock types in the percentages required for representative geochemical analysis.  Composite 
samples representing 50-foot mine benches at various depths were prepared from coarse rejects using 
appropriate drilling intervals selected by qualified geologists familiar with the site-specific geology 
and mineralogy. 
 
The plan maps (Figures 2 and 3) and Table A.1 shown in Tetra Tech (2007) document the rock types 
sampled and the depth of the bench composite samples, which ranges between 0 and 1820 feet below 
ground surface.  The sample data are clustered primarily in the center portion of the pit area but do 
appear to represent the major and minor rock types to be encountered within the pit area.  The 
samples also appear to represent various bench elevations based the available figures and table.  A 
plan map with labeled elevation contours for the proposed pit and the sample depths listed in feet 
above sea level or a profile section with the drillhole sample locations would have been helpful to 
verify the vertical distribution of the samples collected.   
 
The two reports do not provide relevant information for SRK to comment on the representativeness 
of the mineralization and oxidation types and percentages within each rock type or material class.  
For example, approximately 30 percent of the samples (25 of 94) submitted for acid-base accounting 
(ABA) and sulfur speciation analyses (Tetra Tech, 2007, Table A.2) have one or more components 
that exceed the criteria developed by the Arizona Department of Environmental Quality (ADEQ) 
(2005) to classify the material as non-acid generating mine rock material.  No sample descriptions 
were provided to verify what mineralization was tested or the representativeness of the mineral types 
tested.  Sample descriptions listing the rock type, mineralogy, and percentages of oxide and sulfide 
minerals were likely prepared but were not included in the documentation provided to SRK. 


1.2 Leaching Tests – Laboratory and Field Procedures 


Two types of kinetic tests were performed on waste materials – 20-week humidity cells under 
laboratory conditions and 21-week on-site column tests under field conditions.  The humidity cells 
tests were conducted on 14 samples using an industry standard method published by American 
Society for Testing and Materials (ASTM).  The laboratory performing the humidity cell tests was 
not provided in Vector 2007, but the tests were presumably performed by a qualified laboratory.   
 
Tetra Tech (2007) provides only a limited description of the construction of the 6 on-site column 
tests and operational protocols, but SRK accepts the general test approach.  Details on the column 
dimensions, the size fractions and volumes of materials loaded into the columns, and protocols for 







SRK Consulting  Page 3 of 6 


 


 Rosemont_PrelimGeochem_Review_183101_20090924_rb-ckh_FNL.docx 


 Document for Deliberative Purposes Only – Not for Public Distribution 


manual irrigation and leachate sample collection were not provided.  Three tests were performed on 
splits of andesitic waste and on leach ore material tested by the humidity cell tests.  The field 
columns were to be subjected to ambient rainfall, sun, and temperature conditions but were manually 
irrigated weekly using one liter of distilled water over a period of several hours; no details were 
provided on this field procedure.  SRK assumes that field personnel performing the work received 
proper training to ensure consistency in irrigation methods and that field instrument calibration was 
performed.   
 


1.3 Laboratories, Analytical Methods, and QA/QC Protocols 


The primary and sub-contracted laboratories used during this investigation are certified by the 
Arizona Department of Health Services to perform these types of environmental geochemical 
analyses in Arizona.  The methods used for chemical analyses were standard test methods developed 
by the U.S. Environmental Protection Agency (EPA), ASTM, or by recognized academic experts.  In 
addition, the static and kinetic (humidity cell) test work is approved by ADEQ for the classification 
of discharges related to mined materials as described in Arizona Mining Guidance Manual – 
BADCT, Appendix B Solution, Ore and Waste Characterization by ADEQ (2005). 
 
The analytical method detection limits reported by the laboratories were appropriate with two 
exceptions – the Synthetic Precipitation Leaching Procedure (EPA Method 1312) test work 
performed in May 2006 by Turner Labs (Tetra Tech, 2007, Table 6.1) and the thallium results 
reported for the 2007 humidity cells test analyses by SVL Analytical (Tetra Tech, 2007, Table A-6).  
The method detection limits for all 7 of the leachate parameters analyzed for the May 2006 event 
were above the Arizona Aquifer Water Quality Standards (AWQS).  Generally, a method detection 
limit that is below the AWQS (or other water quality relevant standard) is preferred.  The method 
detection limit for the 2007 thallium analyses was equal to the 0.002 mg/L AWQS for thallium; the 
majority of the results are reported as <0.002 mg/L”.  The Turner Labs results for May 2006 and the 
2007 SVL humidity cell thallium results should therefore not be used to assess compliance with 
AWQS. 
 
The consulting reports reviewed did not list any duplicate samples that may have been sent for 
analysis to the primary laboratory or to a secondary laboratory.  Although not required for test work, 
duplicates are typically taken as a minimum standard protocol at least one per every 20 samples.  
SRK was not provided with companion documents that address protocols for QA/QC or field 
instrument calibration but assume they exist. 


2 Preliminary Trip Report and Phase 1 Sampling and Analysis Plan, Vector 
Arizona, June 2006 


The 2006 Vector memorandum is essentially a trip report and general work plan for Phase I of 
geochemical characterization.  A general work approach and outline of the sampling and analysis 
plan is presented; a formal sampling and analysis plan is not attached.  A detailed work plan for the 
later phases, if available, was not provided for review.  Specific comments and concerns are 
provided below.  The geochemical investigation has already been executed, however, and some 
concerns expressed here may have been addressed in later reports that were not made available to 
SRK. 
 


1. No mineralogical assessment is proposed during the program.  This is an oversight because without 
it the results can only be interpreted as generalities, and will not be site-specific.   


 
2. SPLP and Meteoric Water Mobility Procedure (ASTM E2242-02) analyses are proposed for 


approximately 20 percent of the waste rock samples.  Although these methods are industry standard 
tests, application of the SPLP test will likely give a dilute result that is not really representative given 
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the fresh nature and low pyrite content of the waste rock material described.  A more aggressive 
static leach test is required, such as analysis of Net Acid Generation (NAG) metals and/or MWMP-
type extraction. 
 


3. The high buffering nature of the material described will also likely give a positive (alkaline) bias to 
the results, especially with the low predicted sulfur.  SRK recommends that NAG tests should be run 
to confirm the predicted acid generation behavior.  Given the likely alkaline nature of the material, 
the generation of alkaline rock drainage (potentially still with water quality exceedances) may occur, 
and that salinity in the final pit lake may also be an issue.  These questions need to be addressed.  
 


4. Sobek and NAG pH, total metals, and SPLP analysis are proposed for tailings samples created 
during the metallurgical test program.  As noted above, application of the SPLP method to tailings is 
unsuitable, and SRK advocates using a more appropriate method for prediction of tailings leachate 
chemistry such as NAG metals and MWMP extraction. 
 


5. A review of the heap leach characterization program was not within SRK scope, but comments are 
provided based on the very brief description provided in the memorandum.  The method for selecting 
the test materials based on copper grade and the expected leach ore rock types within the pit is a 
reasonable approach.  The proposed program based on this work plan consists of analyzing the 
residues from three column leach tests performed by Mountain States R & D International for Sobek 
and NAG pH, whole rock analysis, and SPLP and MWMP extraction.  One humidity cell test is also 
proposed.  The proposed program will likely present a better impression of the resulting leachate 
chemistry than will actually occur.  The high ore alkalinity will have a high acid consumption factor 
– thus, high sulfate concentrations will be likely. 


 


2.1 Baseline Geochemical Study – Rosemont Copper, Tetra Tech, June 2007 


This report is a compilation of geochemical test work completed on 94 waste rock, leach ore, and 
mill ore samples and 2 tailings samples through February 2007.  The report includes a number of 
compilation tables, illustrations, figures, and two appendices.  Appendix A contains a compilation of 
test results.  Appendix B provides copies of the analytical reports prepared by SVL Analytical, Inc.  
and Transwest Geochem in 2006 and 2007; no laboratory reports were noted for analyses by Turner 
Lab in 2006.  Specific comments are provided below. 
 


1. The number of samples and geologic representativeness appears reasonable for the size and stage of 
the project. 


 
2. The section on mineralogy is poor and is based solely on published works, and thus is not site-


specific and is not directly applicable to the tested samples. 
 
3. The presentation of data is confusing.  For example, the bar-chart approach shown in Illustration 5.3 


to represent sulfur speciation is not a standard method.  The compiled analytical found in the main 
text and in Appendix A lack basic information such as the laboratory name, lab identifiers to match 
the compiled data to specific laboratory reports, and consistent reporting of analytical units.  
 


4. The data show a strong bias toward neutralizing conditions, but sample-specific mineralogy would 
have helped to confirm if the neutralizing conditions are directly related to carbonate-neutralizing 
potential (NP) or if some of the NP is an artifact of the test itself, as is common.  The NAG pH data 
helps and reveals two samples that are clearly acid-generating (not potentially acid-generating, as 
stated in the report).  The majority of the waste rock samples are neutralizing, although less strongly 
than predicted by the ABA results. 
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5. Whole rock chemistry indicates that elements mobile in alkaline environments (such as oxyanions, 
e.g. arsenic, antimony, molybdenum, and selenium) are strongly enriched in the deposit (see 
Illustration 5.6, p. 20).  As expected, SPLP extraction tests at such high dilution on unweathered 
rocks show low solute leaching.  Seven samples were analyzed after both SPLP and MWMP 
extractions were performed.  The inclusion of MWMP tests is useful, and the results for selected 
constituents are compared in Illustration 5.8.  The MWMP results reveal higher arsenic, selenium, 
and fluoride leaching than do the SPLP tests, although results for many other constituents are quite 
similar. 
 


6. On page 28, Tetra Tech states:  
 


“In general, approximately 73% of the material tested to date can be defined as inert based on the 
ADEQ draft policy titled “Policy for the Evaluation of Mining Rock Materials for the 
Determination of Inertness” (ADEQ, 1998).  This policy defines inert materials as having a total 
sulfur concentration of less than 0.3% and an NNP greater than 0 or an NPR greater than 3.  
Those materials that are defined as inert by this definition do not require additional testing.  
However, it should be noted that materials defined as inert can have metals concentrations. 
Based on the data available, zinc and arsenic are present in the rocks and may be of concern 
when placed in the waste rock dump.  Metals such as zinc, arsenic, and selenium can be mobile 
at alkaline pH values.” 
 


The reference in the unpublished ADEQ draft policy to what constitutes “inert” material should be 
replaced by the terminology used in guidance published by ADEQ in Appendix B of the Arizona 
Mining Guidance Manual BADCT on the characterization of solution, ore, and waste (ADEQ, 2005).  
Appendix B classifies material as “non-acid generating with a low risk for acid drainage to develop” 
if the ratio of neutralization potential and acid production potential is greater than 3.  Note that the 
ADEQ guidance only briefly addresses the potential to carry metals in solution under alkaline rock 
drainage conditions such as is discussed in Tetra Tech statement from page 28. 


 
7. Humidity cell tests are reported to 20 weeks, which may not be a sufficient duration to determine a 


trend or to develop meaningful estimates of leaching rates for some constituents.  Copper, 
manganese, arsenic, antimony, selenium, and possibly zinc were above detection and/or elevated in 
humidity cells, indicating potential for solute leaching and probable sulfide oxidation.  In comparison 
with Arizona AWQS standards, the leachates measured antimony and selenium in concentrations 
exceeding their respective limits.  Selenium initially exceeded the AWQS of 0.05 mg/L but was 
below detection for the remaining weeks; antimony showed elevated concentrations that exceeded 
the AWQS of 0.06 mg/L throughout the duration of the humidity cell tests.  The on-site column tests 
show a possible early decrease in sulfate concentrations for some columns, which may indicate that 
flushing of the reactive alkalinity has taken place.  It would be useful to see data obtained since the 
date of the June 2007 report. 


 
8. The use of SPLP on tailings and only 10 weeks of humidity cell testing is insufficient to draw 


conclusions concerning the leaching behavior of the tailings.  Additional data and the summary 
reports on test work and analyses completed after June 2007 are essential to complete a meaningful 
review.  These studies may have been completed but were not available for review by SRK. 
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cc

Subject Fw: SRK review of geochemical test work prepared for
Rosemont Copper

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

----- Forwarded by Beverley A Everson/R3/USDAFS on 09/24/2009 05:27 PM -----

"Tom Furgason"
<tfurgason@swca.com> 

09/24/2009 03:43 PM

To "Beverley A Everson" <beverson@fs.fed.us>,
"Melinda D Roth" <mroth@fs.fed.us>

cc "Charles Coyle" <ccoyle@swca.com>, "Dale Ortman
PE" <daleortmanpe@live.com>, "Hoag, Cori"
<choag@srk.com>, "Melissa Reichard"
<mreichard@swca.com>

Subject FW: SRK review of geochemical test work prepared
for Rosemont Copper

Bev,

 
Attached is SRK’s review of the Preliminary Trip Report and Phase 1 Sampling and Analysis Plan
(Vector, 2006) and Baseline Geochemical Characterization – Rosemont Copper (main text,
Appendix A, and Appendix B) (Tetra Tech, 2007) submitted by Rosemont.  Would it be possible
for the CNF have its review of this document completed by the end of next week (Oct. 2) so that
we may respond to SRK in a timely manner such that they can respond to any comments from
your staff?  Specifically, we need your specialists to comment on SRK’s work in presenting their
professional opinion, not on what additional information, if any, may be required from Rosemont. 
At the end of our comment period we will request SRK to edit their memo or accept it as final.
Should there be comments for SRK to consider, we anticipate their response to take one week. 
Then, based on the memo we may elect to pursue additional input from SRK and/or information
from Rosemont.  Feel free to contact Dale or me if you have any questions.  

 
Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110



(520) 820-5178 mobile
(520) 325-2033 fax

 

From: Hoag, Cori [mailto:choag@srk.com] 
Sent: Thursday, September 24, 2009 11:54 AM
To: Charles Coyle; Tom Furgason
Cc: Dale Ortman PE; Bowell, Rob; Stone, Claudia
Subject: SRK review of geochemical test work prepared for Rosemont Copper

 
Charles and Tom,
Please find attached the review by SRK Consulting of two reports prepared by Vector (2006) and
Tetra Tech (2007) on the geochemical test work performed for Rosemont Copper.  Please let me
know if you have any questions.

 
Regards, Cori

 

 
Corolla K Hoag, R.G.
Principal Geologist
SRK Consulting (U.S.), Inc.
3275 W. Ina Rd. Suite 240
Tucson, AZ 85741
Work: (520) 544-3688 
Fax: (520) 544-9853
Mobile: (520) 400-4135
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3275 West Ina Road, Suite 240 
Tucson, Arizona 
USA 85741 
 
choag@srk.com 
www.srk.com 
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Fax:  520.544.9853 
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Technical Memorandum 
 


To: Charles Coyle, SWCA Date: September 24, 2009 


cc: Tom Ferguson, SWCA; Dale Ortman From: Rob Bowell, Eur.Geol, C.Chem MRS
S, C.Geol. FGS 


Corolla Hoag, R.G. 


Subject: Preliminary Geochemistry Review – 
Proposed Rosemont Copper Project 


Project #: 183101 


 
The following comments are related to two documents provided by SWCA concerning geochemical test 
work performed on rock and tailings materials at the Augusta Resource Rosemont Copper Project.  These 
documents include the Preliminary Trip Report and Phase 1 Sampling and Analysis Plan (Vector, 2006) and 
Baseline Geochemical Characterization – Rosemont Copper (main text, Appendix A, and Appendix B) 
(Tetra Tech, 2007).  SWCA requested that SRK review these documents and provide a concise professional 
opinion as to whether the test assumptions, test procedures, analytical methods used, types of data collected, 
and results presented in each document are reasonable and in conformance with standard industry accepted 
practice.  The review was limited to reading the documents provided.  An extensive review of the laboratory 
analytical reports included in Tetra Tech (2007) was not performed.  Additionally, it is difficult for the senior 
author (Bowell) to confirm complete applicability of the test work not having been to the site and not being 
personally familiar with the site conditions. 
   
SRK was not provided with several documents that likely exist and that would have been helpful in this 
review.  These documents include a formal Sampling and Analysis Plan with sampling and test work 
protocols and the follow-up reports of the results of tailings geochemical test work completed after February 
2007.  General comments on the test program (methods used) and specific comments about the suitability of 
the methods are provided below.  


1 Assessment of Investigation Methods and Protocols 


A brief assessment is provided below of the methods used in the geochemical characterization 
investigation.  Documentation was not provided to answer all questions.  Some assumptions were 
made based on the authors knowledge of the background, training, reputation, and/or professionalism 
of the geologists, environmental scientists, and geochemists associated with the Rosemont Copper 
Project from previous personal experience and/or from experience from other exploration- or 
mining-related projects unrelated to the Rosemont Copper Project. 
 
The assumptions, sampling collection methods, tests, and analytical methods referenced in these 
reports are in conformance with industry standard practice, and the results presented are reasonable 
given the background data available based on these reports.  The scopes of the geochemical 
programs detailed in these two documents, however, do have some deficiencies related to the 
characterization the materials present at the mine site and their long-term geochemical behavior.  
These deficiencies may have been addressed in later studies and reports not available to SRK for 
review. 
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1.1 Sample Collection Methods and Representativeness 


Summary – The methods used to collect representative geologic materials for geochemical testing 
follow standard industry practices.  The samples collected for the geochemical investigation do 
appear to represent the rock types to be encountered during the mine life in appropriate percentages.  
Documentation to assess the representativeness of the mineralization and oxidation types sampled 
was not specifically provided.   
 
As stated in the two reviewed reports, the goal of the geochemical investigation program was to 
perform test work that would characterize the geochemistry of potential leachates related to mine 
waste rock materials, the spent heap leach materials, tailings, and the rock remaining in the pit walls 
and then assess risks related to the leachates.  The geochemical sampling program was intended to 
represent the range of geologic materials including lateral and vertical variation that would influence 
the types and percentages of rocks and minerals to be encountered during the life-of-mine.   
 
The Rosemont geologic model assigns a rock type, grade, and material type (waste, leach ore, sulfide 
mill ore) to each model block based on the results of surface mapping and drilling.  The three-
dimensional block model was used to estimate the percentages of various rock types that will be 
future waste material and to identify the drill core intervals within the proposed pit area that contain 
the rock types in the percentages required for representative geochemical analysis.  Composite 
samples representing 50-foot mine benches at various depths were prepared from coarse rejects using 
appropriate drilling intervals selected by qualified geologists familiar with the site-specific geology 
and mineralogy. 
 
The plan maps (Figures 2 and 3) and Table A.1 shown in Tetra Tech (2007) document the rock types 
sampled and the depth of the bench composite samples, which ranges between 0 and 1820 feet below 
ground surface.  The sample data are clustered primarily in the center portion of the pit area but do 
appear to represent the major and minor rock types to be encountered within the pit area.  The 
samples also appear to represent various bench elevations based the available figures and table.  A 
plan map with labeled elevation contours for the proposed pit and the sample depths listed in feet 
above sea level or a profile section with the drillhole sample locations would have been helpful to 
verify the vertical distribution of the samples collected.   
 
The two reports do not provide relevant information for SRK to comment on the representativeness 
of the mineralization and oxidation types and percentages within each rock type or material class.  
For example, approximately 30 percent of the samples (25 of 94) submitted for acid-base accounting 
(ABA) and sulfur speciation analyses (Tetra Tech, 2007, Table A.2) have one or more components 
that exceed the criteria developed by the Arizona Department of Environmental Quality (ADEQ) 
(2005) to classify the material as non-acid generating mine rock material.  No sample descriptions 
were provided to verify what mineralization was tested or the representativeness of the mineral types 
tested.  Sample descriptions listing the rock type, mineralogy, and percentages of oxide and sulfide 
minerals were likely prepared but were not included in the documentation provided to SRK. 


1.2 Leaching Tests – Laboratory and Field Procedures 


Two types of kinetic tests were performed on waste materials – 20-week humidity cells under 
laboratory conditions and 21-week on-site column tests under field conditions.  The humidity cells 
tests were conducted on 14 samples using an industry standard method published by American 
Society for Testing and Materials (ASTM).  The laboratory performing the humidity cell tests was 
not provided in Vector 2007, but the tests were presumably performed by a qualified laboratory.   
 
Tetra Tech (2007) provides only a limited description of the construction of the 6 on-site column 
tests and operational protocols, but SRK accepts the general test approach.  Details on the column 
dimensions, the size fractions and volumes of materials loaded into the columns, and protocols for 
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manual irrigation and leachate sample collection were not provided.  Three tests were performed on 
splits of andesitic waste and on leach ore material tested by the humidity cell tests.  The field 
columns were to be subjected to ambient rainfall, sun, and temperature conditions but were manually 
irrigated weekly using one liter of distilled water over a period of several hours; no details were 
provided on this field procedure.  SRK assumes that field personnel performing the work received 
proper training to ensure consistency in irrigation methods and that field instrument calibration was 
performed.   
 


1.3 Laboratories, Analytical Methods, and QA/QC Protocols 


The primary and sub-contracted laboratories used during this investigation are certified by the 
Arizona Department of Health Services to perform these types of environmental geochemical 
analyses in Arizona.  The methods used for chemical analyses were standard test methods developed 
by the U.S. Environmental Protection Agency (EPA), ASTM, or by recognized academic experts.  In 
addition, the static and kinetic (humidity cell) test work is approved by ADEQ for the classification 
of discharges related to mined materials as described in Arizona Mining Guidance Manual – 
BADCT, Appendix B Solution, Ore and Waste Characterization by ADEQ (2005). 
 
The analytical method detection limits reported by the laboratories were appropriate with two 
exceptions – the Synthetic Precipitation Leaching Procedure (EPA Method 1312) test work 
performed in May 2006 by Turner Labs (Tetra Tech, 2007, Table 6.1) and the thallium results 
reported for the 2007 humidity cells test analyses by SVL Analytical (Tetra Tech, 2007, Table A-6).  
The method detection limits for all 7 of the leachate parameters analyzed for the May 2006 event 
were above the Arizona Aquifer Water Quality Standards (AWQS).  Generally, a method detection 
limit that is below the AWQS (or other water quality relevant standard) is preferred.  The method 
detection limit for the 2007 thallium analyses was equal to the 0.002 mg/L AWQS for thallium; the 
majority of the results are reported as <0.002 mg/L”.  The Turner Labs results for May 2006 and the 
2007 SVL humidity cell thallium results should therefore not be used to assess compliance with 
AWQS. 
 
The consulting reports reviewed did not list any duplicate samples that may have been sent for 
analysis to the primary laboratory or to a secondary laboratory.  Although not required for test work, 
duplicates are typically taken as a minimum standard protocol at least one per every 20 samples.  
SRK was not provided with companion documents that address protocols for QA/QC or field 
instrument calibration but assume they exist. 


2 Preliminary Trip Report and Phase 1 Sampling and Analysis Plan, Vector 
Arizona, June 2006 


The 2006 Vector memorandum is essentially a trip report and general work plan for Phase I of 
geochemical characterization.  A general work approach and outline of the sampling and analysis 
plan is presented; a formal sampling and analysis plan is not attached.  A detailed work plan for the 
later phases, if available, was not provided for review.  Specific comments and concerns are 
provided below.  The geochemical investigation has already been executed, however, and some 
concerns expressed here may have been addressed in later reports that were not made available to 
SRK. 
 


1. No mineralogical assessment is proposed during the program.  This is an oversight because without 
it the results can only be interpreted as generalities, and will not be site-specific.   


 
2. SPLP and Meteoric Water Mobility Procedure (ASTM E2242-02) analyses are proposed for 


approximately 20 percent of the waste rock samples.  Although these methods are industry standard 
tests, application of the SPLP test will likely give a dilute result that is not really representative given 
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the fresh nature and low pyrite content of the waste rock material described.  A more aggressive 
static leach test is required, such as analysis of Net Acid Generation (NAG) metals and/or MWMP-
type extraction. 
 


3. The high buffering nature of the material described will also likely give a positive (alkaline) bias to 
the results, especially with the low predicted sulfur.  SRK recommends that NAG tests should be run 
to confirm the predicted acid generation behavior.  Given the likely alkaline nature of the material, 
the generation of alkaline rock drainage (potentially still with water quality exceedances) may occur, 
and that salinity in the final pit lake may also be an issue.  These questions need to be addressed.  
 


4. Sobek and NAG pH, total metals, and SPLP analysis are proposed for tailings samples created 
during the metallurgical test program.  As noted above, application of the SPLP method to tailings is 
unsuitable, and SRK advocates using a more appropriate method for prediction of tailings leachate 
chemistry such as NAG metals and MWMP extraction. 
 


5. A review of the heap leach characterization program was not within SRK scope, but comments are 
provided based on the very brief description provided in the memorandum.  The method for selecting 
the test materials based on copper grade and the expected leach ore rock types within the pit is a 
reasonable approach.  The proposed program based on this work plan consists of analyzing the 
residues from three column leach tests performed by Mountain States R & D International for Sobek 
and NAG pH, whole rock analysis, and SPLP and MWMP extraction.  One humidity cell test is also 
proposed.  The proposed program will likely present a better impression of the resulting leachate 
chemistry than will actually occur.  The high ore alkalinity will have a high acid consumption factor 
– thus, high sulfate concentrations will be likely. 


 


2.1 Baseline Geochemical Study – Rosemont Copper, Tetra Tech, June 2007 


This report is a compilation of geochemical test work completed on 94 waste rock, leach ore, and 
mill ore samples and 2 tailings samples through February 2007.  The report includes a number of 
compilation tables, illustrations, figures, and two appendices.  Appendix A contains a compilation of 
test results.  Appendix B provides copies of the analytical reports prepared by SVL Analytical, Inc.  
and Transwest Geochem in 2006 and 2007; no laboratory reports were noted for analyses by Turner 
Lab in 2006.  Specific comments are provided below. 
 


1. The number of samples and geologic representativeness appears reasonable for the size and stage of 
the project. 


 
2. The section on mineralogy is poor and is based solely on published works, and thus is not site-


specific and is not directly applicable to the tested samples. 
 
3. The presentation of data is confusing.  For example, the bar-chart approach shown in Illustration 5.3 


to represent sulfur speciation is not a standard method.  The compiled analytical found in the main 
text and in Appendix A lack basic information such as the laboratory name, lab identifiers to match 
the compiled data to specific laboratory reports, and consistent reporting of analytical units.  
 


4. The data show a strong bias toward neutralizing conditions, but sample-specific mineralogy would 
have helped to confirm if the neutralizing conditions are directly related to carbonate-neutralizing 
potential (NP) or if some of the NP is an artifact of the test itself, as is common.  The NAG pH data 
helps and reveals two samples that are clearly acid-generating (not potentially acid-generating, as 
stated in the report).  The majority of the waste rock samples are neutralizing, although less strongly 
than predicted by the ABA results. 
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5. Whole rock chemistry indicates that elements mobile in alkaline environments (such as oxyanions, 
e.g. arsenic, antimony, molybdenum, and selenium) are strongly enriched in the deposit (see 
Illustration 5.6, p. 20).  As expected, SPLP extraction tests at such high dilution on unweathered 
rocks show low solute leaching.  Seven samples were analyzed after both SPLP and MWMP 
extractions were performed.  The inclusion of MWMP tests is useful, and the results for selected 
constituents are compared in Illustration 5.8.  The MWMP results reveal higher arsenic, selenium, 
and fluoride leaching than do the SPLP tests, although results for many other constituents are quite 
similar. 
 


6. On page 28, Tetra Tech states:  
 


“In general, approximately 73% of the material tested to date can be defined as inert based on the 
ADEQ draft policy titled “Policy for the Evaluation of Mining Rock Materials for the 
Determination of Inertness” (ADEQ, 1998).  This policy defines inert materials as having a total 
sulfur concentration of less than 0.3% and an NNP greater than 0 or an NPR greater than 3.  
Those materials that are defined as inert by this definition do not require additional testing.  
However, it should be noted that materials defined as inert can have metals concentrations. 
Based on the data available, zinc and arsenic are present in the rocks and may be of concern 
when placed in the waste rock dump.  Metals such as zinc, arsenic, and selenium can be mobile 
at alkaline pH values.” 
 


The reference in the unpublished ADEQ draft policy to what constitutes “inert” material should be 
replaced by the terminology used in guidance published by ADEQ in Appendix B of the Arizona 
Mining Guidance Manual BADCT on the characterization of solution, ore, and waste (ADEQ, 2005).  
Appendix B classifies material as “non-acid generating with a low risk for acid drainage to develop” 
if the ratio of neutralization potential and acid production potential is greater than 3.  Note that the 
ADEQ guidance only briefly addresses the potential to carry metals in solution under alkaline rock 
drainage conditions such as is discussed in Tetra Tech statement from page 28. 


 
7. Humidity cell tests are reported to 20 weeks, which may not be a sufficient duration to determine a 


trend or to develop meaningful estimates of leaching rates for some constituents.  Copper, 
manganese, arsenic, antimony, selenium, and possibly zinc were above detection and/or elevated in 
humidity cells, indicating potential for solute leaching and probable sulfide oxidation.  In comparison 
with Arizona AWQS standards, the leachates measured antimony and selenium in concentrations 
exceeding their respective limits.  Selenium initially exceeded the AWQS of 0.05 mg/L but was 
below detection for the remaining weeks; antimony showed elevated concentrations that exceeded 
the AWQS of 0.06 mg/L throughout the duration of the humidity cell tests.  The on-site column tests 
show a possible early decrease in sulfate concentrations for some columns, which may indicate that 
flushing of the reactive alkalinity has taken place.  It would be useful to see data obtained since the 
date of the June 2007 report. 


 
8. The use of SPLP on tailings and only 10 weeks of humidity cell testing is insufficient to draw 


conclusions concerning the leaching behavior of the tailings.  Additional data and the summary 
reports on test work and analyses completed after June 2007 are essential to complete a meaningful 
review.  These studies may have been completed but were not available for review by SRK. 
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From: Larry Jones
To: Melinda D Roth
Cc: Beverley A Everson; Teresa Ann Ciapusci; Richard A Gerhart; Deborah K Sebesta; gsoroka@swca.com
Subject: Re: Fw: Talus Snails and Talus Slopes Report
Date: 05/11/2010 07:41 AM

My take is what the biologists' specialist report will say.  Let's not jump the gun and
start having electronic (trackable) rumors of effects determinations (or equivalent)
based on third-party opinion.  Bottom line is that the Forest Service is responsible for
making effects determinations and substanting with narratives, not contractors, and
that will only be final when there is a final report (signed by writer, reviewer
(including RO), and dated). I'm working on a specialists' report draft and hope to get
it back to Geoff Soroka before too terribly long.  I've marked off some work days to
plug away at it.  

But I can say it was a useful snail meeting and WestLand seemed to do a good job
on the report and summarizing it for us in their tech transfer meeting...they picked
up on the needs not met with the 2008 report, so I now have a good report to work
with.  

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ Melinda D Roth/R3/USDAFS

Melinda D
Roth/R3/USDAFS

05/10/2010 04:59 PM

To Teresa Ann Ciapusci/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES

cc Beverley A Everson/R3/USDAFS@FSNOTES

Subject Re: Fw: Talus Snails and Talus Slopes Report

I asked Brian L. what the conclusion of last week's talus snail report review was.  He
indicated the report was final and since this is not a unique species, habitat widely
exists, hence no concern from the perspective of T, E or sensitive species. (My
rephrasing of what I heard Brian to say.  Not sure if MIS?)   If AGFD was at that
meeting , we should have a sense what AGFD's input will be.    Larry, is that your
take on it?  Also, our current DRAFT schedule has solid DEIS analysis wrapping up
about October, so we should have time for later comments.  

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
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(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Teresa Ann Ciapusci/R3/USDAFS

Teresa Ann
Ciapusci/R3/USDAFS 

05/05/2010 07:00 AM

To Beverley A Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

cc

Subject Fw: Talus Snails and Talus Slopes Report

Bev - 
AZGF is requesting 60 days for review of the talus snail report.  This would mean
their review comments would come to the IDT near the beginning of July.  Does
their proposed review schedule work with the IDT needs?  If not, please provide the
date when the team needs these comments.

 
Teresa Ann Ciapusci
Staff Officer
Ecosystem Management and Planning
Coronado National Forest
300 West Congress, FB42
Tucson, Arizona   85701
(520) 388-8350 office
(520) 237-0879 cellular
(520) 388-8305 fax
E-Mail:  tciapusci@fs.fed.us
----- Forwarded by Teresa Ann Ciapusci/R3/USDAFS on 05/05/2010 06:56 AM -----

"John Windes"
<JWindes@azgfd.gov> 

05/04/2010 12:43 PM

To "Teresa Ann Ciapusci" <tciapusci@fs.fed.us>

cc "Jeanine Derby" <jderby@fs.fed.us>, "Raul Vega"
<RVega@azgfd.gov>, "Eric Gardner"
<EGardner@azgfd.gov>, "Mike Demlong"
<MDemlong@azgfd.gov>, "Jeff Sorensen"
<JSorensen@azgfd.gov>, "Linda Pollock"
<LPollock@azgfd.gov>

Subject Talus Snails and Talus Slopes Report

Hi Teresa,

 
The Department just received the Talus Snails and Talus Slopes Report from Westland Resources. 
We have only one mollusk biologist in the Department and he has a heavy workload commitment
and will not be able to review the document within at least the next 30 days.  We have not been



given a review date deadline for this document yet.  However, due to the size of the document and
current workload we respectfully request at least 60 days to review the document and provide
comments.

 
Thank you for your consideration,

 

 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080

 
Click here to Sign up for AZGFD eNews and receive the latest news and
information on wildlife issues and events, outdoor tips, education programs, regulations, and
more. 

 

 
Our Mission:

To conserve, enhance, and restore Arizona's diverse
wildlife resources and habitats through aggressive

protection and management programs, and to provide 
wildlife resources and safe watercraft and 

off-highway vehicle recreation for the enjoyment,
appreciation, and use by present

and future generations

 

http://www.azgfd.gov/eservices/subscribe.shtml


 
Best,

 
Jonathan Rigg
Environmental Planner
SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona
Phone: (520) 325-9194
Fax: (520) 325-2033
Email: jrigg@swca.com



From: Terry
To: Tom Furgason; Salek Shafiqullah
Cc: Beverley A Everson; Melinda D Roth; Reta Laford
Subject: Re: FW: Water Resources Technical Review Update
Date: 08/06/2010 07:15 AM

I don't even begin to understand what goes into each of these, or have an understanding of their 
technical content. However, from a process management standpoint it would be helpful to have an 
indication of timeframes to bring each of these to conclusion.  I understand that may not be a 
simple thing and it would be helpful
 Thanks....Terry

Tom Furgason <tfurgason@swca.com> wrote:

>All- below is Dale's status update on water resource reports.
>
> 
>
> 
>
>From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
>Sent: Thursday, August 05, 2010 6:19 AM
>To: Tom Furgason; Jonathan Rigg; Melissa Reichard
>Subject: Water Resources Technical Review Update
>
> 
>
>All,
>
> 
>
>Here is a short update on the status of the technical review for Water
>Resources:
>
> 
>
>1.       Mine Water Supply Pumping Model (Montgomery):  MWH Draft Tech
>Memo reviewing second round of technical comment & response forwarded to
>CNF for comment; awaiting CNF comment prior to MWH finalization and
>forwarding to Rosemont
>
>2.       Mine Site Groundwater Model (Montgomery): Issue resolution
>process in progress; Received incomplete preliminary draft of revised
>groundwater model report; SRK to review under recently authorized budget
>
>3.       Mine Site Groundwater Model (TetraTech): Issue resolution
>process in progress: TetraTech is submitting individual Tech Memos on
>parts of the model as they are developed; SRK has reviewed and submitted
>Tech Review Memos for the two TetraTech memos (Model Framework &
>Hydraulic Properties) under individual SOW's & Cost Proposals; SRK to
>start review of Model Construction & Steady State Calibration memo under
>recently authorized budget; Awaiting submission of TetraTech memos on
>Transient Calibration and Impacts
>
>4.       Davidson Canyon, Seep & Spring Impact (TetraTech): Revised tech
>memo submitted by TetraTech (expanded content now includes discussion of
>riparian vegetation in Davidson Canyon); SRK to review revised memo
>
>5.       Pit Lake Model (TetraTech): Issue Resolution process in
>progress: TetraTech to submit revised technical memo for review by SRK &
>CNF
>
>6.       Infiltration Fate & Transport Model (TetraTech): Resolution
>process in progress: TetraTech to submit revised technical memo for
>review by SRK & CNF
>
>7.       Mine Site Water Management Plan Update (TetraTech): Golder
>submitted draft Technical Review Memo; CNF review & comment forwarded to
>Golder for preparation of final Technical Review Memo to be submitted to
>Rosemont.
>
>8.       Site water management plan for "Landform" revision to
>Barrel-Only Alternative: To be submitted by TetraTech along with final
>description of revised Barrel-Only Alternative
>
> 
>
>Regards,
>
> 
>
>Dale
>
> 
>
>_______________________
>
> 
>
>Dale Ortman PE PLLC
>
>Consulting Engineer
>
> 
>
>(520) 896-2404 - Arizona Office

mailto:tjchute@msn.com
mailto:tfurgason@swca.com
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us


>
>(520) 449-7307 - Mobile
>
>(435) 682-2777 - Utah Office
>
> 
>
>daleortmanpe@live.com
>
> 
>
>PO Box 1233
>
>Oracle, AZ  85623
>
> 
>



From: Dan Brocious
Reply To: dbrocious@cfa.harvard.edu
To: mroth@fs.fed.us
Cc: dkriegel@fs.fed.us; dsebesta@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; wkeyes@fs.fed.us;

hschewel@fs.fed.us; temmett@fs.fed.us; gmckay@fs.fed.us; rlefevre@fs.fed.us; aelek@fs.fed.us;
abelauskas@fs.fed.us; ecuriel@fs.fed.us; mfarrell@fs.fed.us; wgillespie@fs.fed.us; ccleblanc@fs.fed.us;
seanlockwood@fs.fed.us; ljones02@fs.fed.us; cablair@fs.fed.us; beverson@fs.fed.us;
pdl_r3_coronado_flt@fs.fed.us; tfurgason@swca.com; cbellavia@swca.com; jrigg@swca.com; mroth@fs.fed.us

Subject: RE: Fw:Rosemont Socio-Economic Presentation June 30th 9:30-11:00
Date: 06/29/2010 03:19 PM

Hello Mindee:
 
I would like to attend.
 
Thank you.
 
Dan B.
 
-------------------------------------------------------------------
Dan Brocious
Smithsonian Institution
Whipple Observatory
P.O. Box 6369
Amado, AZ 85645 USA

520-670-5706 Voicemail
520-670-5712 Fax

Original message
From: "Melinda D Roth"  
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; Cindy_Alvarez@blm.gov;
daniel_moore@blm.gov; dt1@azdeq.gov; David_Jacobs@azag.gov;
falco@cfa.harvard.edu; gfleming@asmi.az.gov; jmarques@ci.sahuarita.az.us;
jmtannler@azwater.gov; julia.fonseca@pima.gov; jwindes@azgfd.gov;
karen.howe@tonation-nsn.gov; lagrignano@azwater.gov; lee.allison@azgs.az.gov;
Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
madan.singh@mines.az.gov; mark.harting@aztucs.ang.af.mil;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
nicole.fyffe@pima.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; tciapusci@fs.fed.us
Received: 6/24/2010 1:22:57 PM
Subject: Fw:Rosemont Socio-Economic Presentation June 30th 9:30-11:00

Cooperating agencies and ID Team, This is a special topic and presentation at Wednesday's Core
IDT meeting that you are invited to.  Call me if you have questions.  To be sure we have enough
space, please drop me an email by Tuesday if you (and others from your agency) plan to attend.
 Thanks. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
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Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 06/24/2010 01:16 PM ----- 

Reta Laford/R3/USDAFS

06/24/2010 08:44 AM

To Melinda D Roth/R3/USDAFS@FSNOTES
cc  

Subject RSVP, Socio-Economic Presentation June 30th 9:30-11:00

  

RSVP.  You are cordially invited to a socio-economic presentation by
Thomas Michael Power's on Wednesday, June 30 from 9:30 to 11:00.
 The presentation will be held in the Federal Building at 300 W Congress
Street, Room 4B. 

Information about Thomas Powers: 
Power Consulting has been applying the analytical tools of Natural
Resource Economics and Regional Economics to public policy issues for
almost 40 years. Water, energy, and environmental issues are
intertwined in ways that required new approaches to regulation. Dr.
Power, a Professor of Economics at The University of Montana and
Chairman of the Economics Department for 30 years, focused his
research and publications on these issues. Power Consulting has stayed
focused on Natural Resource Economics and the intersection between
natural resources and regional economic vitality. We focus on energy,
mineral, water, land, and environmental resources, their efficient use, and
the ways their use affects local economic vitality and well being. 

Reta Laford
Acting Forest Supervisor
Coronado National Forest
Phone:  520-388-8307
------------------------------------



From: Larry Jones
To: Melissa Reichard
Cc: Beverley A Everson; Deborah K Sebesta; Melinda D Roth; Richard A Gerhart; Tom Furgason
Subject: RE: general comments and guidance for biology documents and coversheet
Date: 01/20/2010 01:12 PM

thanks, FYI, Rick said he is sending me some input and a couple useful documents, so I'll replace what
I just sent 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

"Melissa Reichard" <mreichard@swca.com>

01/20/2010 12:07 PM

To "Melinda D Roth" <mroth@fs.fed.us>
cc "Beverley A Everson" <beverson@fs.fed.us>, "Deborah K Sebesta"

<dsebesta@fs.fed.us>, "Larry Jones" <ljones02@fs.fed.us>, "Richard
A Gerhart" <rgerhart@fs.fed.us>, "Tom Furgason"
<tfurgason@swca.com>

Subject RE: general comments and guidance for biology documents and
coversheet

Great! Thanks! Also, note- Please format electronic file names as: “yyyymmdd_description” and the cover page

as a duplicate of the file name with “_CVR”. 
  
Larry- 
Kudos for keeping me in the loop and contributing to the record on a regular basis!!! 
Big Thanks!! 
  
Melissa 
  
"Science is organized knowledge. Wisdom is organized life." -Immanuel Kant 
From: Melinda D Roth [mailto:mroth@fs.fed.us] 
Sent: Wednesday, January 20, 2010 11:55 AM
To: Melissa Reichard
Cc: Beverley A Everson; Deborah K Sebesta; Larry Jones; Richard A Gerhart; Tom Furgason
Subject: RE: general comments and guidance for biology documents and coversheet 
  

Approved. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42

mailto:CN=Larry Jones/OU=R3/O=USDAFS
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Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Melissa Reichard"
<mreichard@swca.com>

01/20/2010 10:50 AM

To "Larry Jones" <ljones02@fs.fed.us>, "Tom Furgason" <tfurgason@swca.com>
cc "Beverley A Everson" <beverson@fs.fed.us>, "Melinda D Roth" <mroth@fs.fed.us>, "Richard

A Gerhart" <rgerhart@fs.fed.us>, "Deborah K Sebesta" <dsebesta@fs.fed.us>
Subject RE: general comments and guidance for biology documents and coversheet

 

When these are approved for the record, Bev or Mindee please respond with that direction. 
Thanks! 
 
Melissa 
 
"Science is organized knowledge. Wisdom is organized life." -Immanuel Kant 
From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 20, 2010 10:29 AM
To: Tom Furgason; Melissa Reichard
Cc: Beverley A Everson; Melinda D Roth; Richard A Gerhart; Deborah K Sebesta
Subject: general comments and guidance for biology documents and coversheet 
 

see attached for some manuscript guidance from me and the cover sheet showing where to file in
project record. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 



From: Hale Barter
To: Dale Ortman PE; Roger D Congdon; Salek Shafiqullah; Vladimir Ugorets; Larry Cope; Mike Sieber; Stone,

Claudia; Jonathan Whittier; Grady O'Brien - TetraTech
Cc: Tom Furgason; Melissa Reichard
Subject: RE: Groundwater Model Conference Call Draft Meeting Notes - 4/12 & 4/26
Date: 04/28/2010 08:38 PM

Dale,
 
On the 4/12 notes, I believe Vladimir was describing hydraulic conductivity.
 
On the 4/26 notes, we have made progress on the expanded model conceptualization, but
we don’t have materials ready for review by the team.
 
Thanks.
 
Hale
 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Wednesday, April 28, 2010 7:30 PM
To: 'Roger D Congdon'; 'Salek Shafiqullah'; 'Vladimir Ugorets'; 'Larry Cope'; 'Mike Sieber '; 'Stone,
Claudia'; Hale Barter; Jonathan Whittier; 'Grady O'Brien - TetraTech'
Cc: 'Tom Furgason'; 'Melissa Reichard'
Subject: Groundwater Model Conference Call Draft Meeting Notes - 4/12 & 4/26
 
Attached are the draft meeting notes for the groundwater conference calls of 12 and 26 April;
please review.
 
Dale
 
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Larry Jones
To: Geoff Soroka
Cc: Deborah K Sebesta; Ken Kertell; Richard A Gerhart; Robert Lefevre; Tom Furgason
Subject: RE: habitat types in rosemont
Date: 02/25/2010 03:45 PM

i know....see, this is what happens when i get more involved...i'll talk to rick if he's around next week
and get back to you... 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

"Geoff Soroka" <gsoroka@swca.com>

02/25/2010 12:30 PM

To "Larry Jones" <ljones02@fs.fed.us>
cc "Richard A Gerhart" <rgerhart@fs.fed.us>, "Deborah K Sebesta"

<dsebesta@fs.fed.us>, "Tom Furgason" <tfurgason@swca.com>,
"Ken Kertell" <kkertell@swca.com>, "Robert Lefevre"
<rlefevre@fs.fed.us>

Subject RE: habitat  types in rosemont

Larry, 
We may need some discussion regarding this with others as I thought we had already agreed on the
four vegetation community types to describe the Rosemont project area as outlined in Chapter 3 of the
EIS (Semidesert Grassland, Madrean Evergreen Woodland, Ephemeral Fluvial Systems Supporting
Upland Vegetation, and Interior Riparian Deciduous Woodland). 
  
Please let me know how to proceed with this request. 
Geoffrey Soroka 
SWCA Biologist/Project Manager 
Tucson Office 
(520) 325-9194 
gsoroka@swca.com 
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, February 23, 2010 2:32 PM
To: Geoff Soroka
Cc: Richard A Gerhart; Deborah K Sebesta
Subject: habitat types in rosemont 
  

mailto:CN=Larry Jones/OU=R3/O=USDAFS
mailto:gsoroka@swca.com
mailto:dsebesta@fs.fed.us
mailto:kkertell@swca.com
mailto:rgerhart@fs.fed.us
mailto:rlefevre@fs.fed.us
mailto:tfurgason@swca.com


Hey Geoff-- 

Sorry to do this to you, but I'm afraid I've gotten hung up on vegetation terminology, and
what I am using in the Migratory bird report is in the table below, shown with a crosswalk
with other terminology.  But what I have in the "this report" column seems to work well for
me.  PIF nomenclature is pretty lame (and wrong, in my book) and even Brown has some
shortcomings...actually the UA terminology seems pretty good.  Anyway, this is what I am
currently using, and it seems like it should work for all of our bio reports.  Hopefully the fact
we are considering all bird species in PIF (2006) and those in the Migratory Nongame Birds
of Management Concern in the United States (FWS 1995) that potentially occur in the action
area will show we are covering the bases, regardless of who calls what which.

This Report Brown (1994) PIF (2006) UA
(1977)

Comments

Riparian Unclear, but within Warm-
Temperate and/or

Tropical- Subtropical
Wetlands

Riparian Riparian Terminology and definitions
highly varied, so we remained

conservative. See text for
more discussion

Madrean
Encinal
Woodland

Madrean Evergreen
Woodland (includes
pine/oak woodland)

Pine/Oak
Woodland (in

part) and
Pinyon-Juniper

Woodland Our term shows that we only
have oak (encinal) woodlands,

which include junipers, but
not pines

Semidesert
Grassland

Semidesert Grassland Desert
Grassland and

Chihuahuan
Desertscrub

Grassland The grassland portions of the
area are not in desert habitat
(too much rain to qualify as

desert)
Sonoran
Desertscrub

Sonoran Desertscrub Chihuahuan
Desertscrub

N/A No Chihuahuan Desertscrub
present; this type

downstream, so not
represented in UA (1977)

Wetlands
and aquatic
habitats

Warm temperate wetlands
(vegetation, not water)

Riparian N/A Springs and small artificial
waters (e.g., cattle tanks) and
vegetation of the immediate

surroundings
Physical
Features

N/A Cliff/Rock Limestone Physical features includes
rockslides, cliffs, mines, and

other physical features

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 



From: Geoff Soroka
To: Larry Jones
Cc: Richard A Gerhart; Deborah K Sebesta; Tom Furgason; Ken Kertell; Robert Lefevre
Subject: RE: habitat types in rosemont
Date: 02/25/2010 12:30 PM

Larry,
We may need some discussion regarding this with others as I thought we had already agreed on the
four vegetation community types to describe the Rosemont project area as outlined in Chapter 3 of the
EIS (Semidesert Grassland, Madrean Evergreen Woodland, Ephemeral Fluvial Systems Supporting
Upland Vegetation, and Interior Riparian Deciduous Woodland).
 
Please let me know how to proceed with this request.
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, February 23, 2010 2:32 PM
To: Geoff Soroka
Cc: Richard A Gerhart; Deborah K Sebesta
Subject: habitat types in rosemont
 

Hey Geoff-- 

Sorry to do this to you, but I'm afraid I've gotten hung up on vegetation terminology, and
what I am using in the Migratory bird report is in the table below, shown with a crosswalk
with other terminology.  But what I have in the "this report" column seems to work well for
me.  PIF nomenclature is pretty lame (and wrong, in my book) and even Brown has some
shortcomings...actually the UA terminology seems pretty good.  Anyway, this is what I am
currently using, and it seems like it should work for all of our bio reports.  Hopefully the fact
we are considering all bird species in PIF (2006) and those in the Migratory Nongame Birds
of Management Concern in the United States (FWS 1995) that potentially occur in the action
area will show we are covering the bases, regardless of who calls what which.

This Report Brown (1994) PIF (2006) UA
(1977)

Comments

Riparian Unclear, but within Warm-
Temperate and/or

Tropical- Subtropical
Wetlands

Riparian Riparian Terminology and definitions
highly varied, so we remained

conservative. See text for
more discussion

Madrean
Encinal
Woodland

Madrean Evergreen
Woodland (includes
pine/oak woodland)

Pine/Oak
Woodland (in

part) and
Pinyon-Juniper

Woodland Our term shows that we only
have oak (encinal) woodlands,

which include junipers, but
not pines

Semidesert
Grassland

Semidesert Grassland Desert
Grassland and

Chihuahuan
Desertscrub

Grassland The grassland portions of the
area are not in desert habitat
(too much rain to qualify as

desert)

mailto:gsoroka@swca.com
mailto:ljones02@fs.fed.us
mailto:rgerhart@fs.fed.us
mailto:dsebesta@fs.fed.us
mailto:tfurgason@swca.com
mailto:kkertell@swca.com
mailto:rlefevre@fs.fed.us


Sonoran
Desertscrub

Sonoran Desertscrub Chihuahuan
Desertscrub

N/A No Chihuahuan Desertscrub
present; this type

downstream, so not
represented in UA (1977)

Wetlands
and aquatic
habitats

Warm temperate wetlands
(vegetation, not water)

Riparian N/A Springs and small artificial
waters (e.g., cattle tanks) and
vegetation of the immediate

surroundings
Physical
Features

N/A Cliff/Rock Limestone Physical features includes
rockslides, cliffs, mines, and

other physical features

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Salek Shafiqullah
To: Melinda D Roth
Cc: Beverley A Everson
Subject: Re: Head's up - DEIS review and overtime (we will be receiving DEIS Friday, and need to review by Jan. 22)
Date: 01/16/2010 10:14 AM

Hello Mindee,
I signed up with you earlier this week.  I would like to receive overtime.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

01/13/2010 05:32 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc aelek@fs.fed.us, Deborah K
Sebesta/R3/USDAFS@FSNOTES, dkriegel@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us,
kbrown03@fs.fed.us, kellett@fs.fed.us,
ljones02@fs.fed.us, Mary M
Farrell/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, mreichard@swca.com,
rlefevre@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES

Subject Head's up - DEIS review and overtime (we will be
receiving DEIS Friday, and need to review by Jan. 22)

SWCA will be submitting the DEIS for our review by COB this Friday,
Jan. 15.  Review and comments on the DEIS will be due from
the all extended IDT by Friday Jan. 22.

Up to 20 hours of overtime for this work has been authorized for this
pay period and the next pay period (pp. 1 and 2).  Please let Mindee
know if you are going to need overtime, or comp. time, and please
specify which you need.

Thanks.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
notes://entr3b/87256A81003FCE51/0/7A58F81B7A2B2904072576A40082E56F


Fax: 520-388-8305



From: Salek Shafiqullah
To: Suzanne Griset
Subject: Re: Historical Tucson reference
Date: 04/27/2008 09:16 PM

Thanks for the reference.  I'll check it out from my heritage shop if they have it. 
Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Suzanne Griset" <sgriset@swca.com>

"Suzanne Griset"
<sgriset@swca.com> 

04/25/2008 11:55 AM

To <sshafiqullah@fs.fed.us>

cc

Subject Historical Tucson reference

Salek: 

I'm the archaeologist that was at the Tuesday meetings.  We talked a bit
about historic Tucson and I told you I'd send you a good general
reference - here it is!

Ayres, James E. 

1984    The Anglo Period in Archaeological and Historical
Perspective. The Kiva 49(3–4):225–232. 

It was nice meeting you - I learned a lot about hydrological concerns! 

Suzanne 

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:sgriset@swca.com


From: Melissa Reichard
To: Salek Shafiqullah
Subject: RE: Horst Landforming report Transmittal
Date: 05/27/2010 09:52 AM

Thanks!!
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Thursday, May 27, 2010 9:50 AM
To: Beverley A Everson
Cc: Melissa Reichard
Subject: Horst Landforming report Transmittal
 

Hello Bev, 
Melissa was over at the SO yesterday and hand delivered 2 copies of the Horst landforming report to
be forwarded to you.  I placed them in your mailbox on the 6th floor.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:mreichard@swca.com
mailto:sshafiqullah@fs.fed.us


From: Debby Kriegel
To: 'Beverley A Everson'; 'Marcie Bidwell'; 'Melinda D Roth'; Rochelle Dresser; 'Salek Shafiqullah - USFS '; 'Tom

Furgason'
Cc: daleortmanpe@live.com
Subject: RE: Horst's draft final report  - COMMENTS NEEDED ASAP
Date: 04/22/2010 07:10 AM

Salek and Marcie:  Please provide comments immediately. 

Others:  I don't know of others who plan to comment, but if you do, please get your comments in
immediately or call me to discuss.   

Thanks.

"Dale Ortman PE"
<daleortmanpe@live.com>

04/22/2010 06:55 AM

To "'Debby Kriegel'" <dkriegel@fs.fed.us>
cc "'Tom Furgason'" <tfurgason@swca.com>, "'Beverley A Everson'"

<beverson@fs.fed.us>, "'Melinda D Roth'" <mroth@fs.fed.us>, "'Salek
Shafiqullah - USFS '" <sshafiqullah@fs.fed.us>, "Rochelle Dresser"
<rdesser@fs.fed.us>, "'Marcie Bidwell'" <mbidwell@swca.com>

Subject RE: Horst's draft  final report - Debby's draft  comments

Debby, 
  
To date, I have only received IDT comments from you on the draft landform report prepared by Horst Schor.
Please confirm that no other IDT members have commented on the report and that I have all comments from

the IDT . 
  
Regards, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 

mailto:CN=Debby Kriegel/OU=R3/O=USDAFS
mailto:beverson@fs.fed.us
mailto:mbidwell@swca.com
mailto:mroth@fs.fed.us
mailto:rdesser@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:tfurgason@swca.com
mailto:tfurgason@swca.com
mailto:daleortmanpe@live.com
mailto:daleortmanpe@live.com


  
  
  
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Friday, April 16, 2010 9:50 AM
To: 'Debby Kriegel'
Cc: 'Tom Furgason'; 'Beverley A Everson'; 'Melinda D Roth'; 'Salek Shafiqullah - USFS '; Rochelle Dresser
(rdesser@fs.fed.us); 'Marcie Bidwell'
Subject: RE: Horst's draft final report - Debby's draft comments 
  
Debby, 
  
Yes, there are major issues with this report.  I’m committed to other work until early next week, but I will get
back to you at that time.  Please continue thinking about the report and engage with the other IDT members to
develop a suite of comments from the CNF.  I’m targeting having a set of comments for Horst by the latter part of
next week.  The contract gives us one round of review for the draft report so I want to be sure we have

everyone’s input. 
  
Regards, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
  
  
  
From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Thursday, April 15, 2010 10:39 AM
To: daleortmanpe@live.com
Subject: Horst's draft final report - Debby's draft comments 
  

Dale, 

I just reviewed the report and here are my initial comments.  I'd like to consolidate all of our comments
(mine, yours, Salek's, and maybe Tom and/or Marcie's).   

In the mean time, please give me a call to discuss.  There are some fairly major issues.... 

mailto:daleortmanpe@live.com


~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us 



From: Marcie Bidwell
To: Dale Ortman PE
Cc: Tom Furgason; Debby Kriegel; Salek Shafiqullah - USFS; Trent Reeder
Subject: RE: Horst's draft final report - Debby's draft comments
Date: 04/21/2010 09:11 AM
Attachments: RCC_Alts - Prelim SW Control and Rec Summary 2010-03-09.pdf

Hello Dale,
 
Tom said that I should direct stormwater questions to you.
 
As you know, SWCA has been contracted to do visualizations for all of the alternatives, and these
visualizations should include stormwater controls, appropriate benching, etc elements. The current
alternatives have contours that create volumes, but do not include stormwater or reclamation designs
on them. Nor do they have benches designed in any consistent interval.
 
Tetra Tech has provided the Preliminary Stormwater Control and Reclamation Summary attached
document in addition to the recent Reclamation Concept Update. Between this document and Update,
the IDT and SWCA can get a general verbal description and conceptual idea of what stormwater would
include and how it might be designed. However, no specific placement or sizing of the stormwater
elements are included. My issue from a simulations perspective is that there is a significant difference
between the landforms/contours that SWCA has been given and how these stormwater details would
inform the site.
 
I would like to discuss these issues with you, what level of detail other resources
(like water quality) will need for their analysis, and how to put our thoughts together
to go forward.
 
It would take a significant amount of work for Trent and GIS to create the benches, ponding areas, etc
that are called out. And we would be attempting to place these elements on the alternative based on
these narrative descriptions. This situation does not seem ideal. With the original Preliminary
Stormwater Control document, I repeated my request for typical details for stormwater elements, and
TetraTech responded that we would be able to find those in the Reclamation Concept Update,
however, he did not make a specific association as to which details are replicable to the different
alternatives.
 
I can talk you through these if we can set a time,

THanks,
Marcie

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Friday, April 16, 2010 10:50 AM
To: 'Debby Kriegel'
Cc: Tom Furgason; 'Beverley A Everson'; 'Melinda D Roth'; 'Salek Shafiqullah - USFS '; Rochelle Dresser;
Marcie Bidwell
Subject: RE: Horst's draft final report - Debby's draft comments

Debby,
 
Yes, there are major issues with this report.  I’m committed to other work until early next week,
but I will get back to you at that time.  Please continue thinking about the report and engage with
the other IDT members to develop a suite of comments from the CNF.  I’m targeting having a set of
comments for Horst by the latter part of next week.  The contract gives us one round of review for

mailto:mbidwell@swca.com
mailto:daleortmanpe@live.com
mailto:tfurgason@swca.com
mailto:dkriegel@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:treeder@swca.com
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  3031 West Ina Road 


Tucson, AZ  85741 
Tel 520.297.7723   Fax 520.297.7724 


www.tetratech.com 


 
Transmittal Letter 


 


To: Kathy Arnold From: David Krizek 


Company: Rosemont Copper Company Date: March 9, 2010 


Re: Alternatives Analysis – Preliminary 
Stormwater Control and Reclamation 
Sequencing Summary 


Project #: 114-320871-3.1 


CC: Marcie Bidwell (SWCA) Doc. #: 070/10-320871-3.1 
 


 
Please Find Enclosed: 
 


1 copy of 
Alternatives Analysis – Preliminary Stormwater Control and Reclamation 
Sequencing Summary in Microsoft Word Format 


1 copy of 
Alternatives Analysis – Preliminary Stormwater Control and Reclamation 
Sequencing Summary in Adobe Acrobat Format 


   
   
   


 
Comments: 
 
This information is preliminary and provided for use in alternative visual analysis associated 
with the Rosemont Copper Project. 
 
 


 
 
Ship Via: 


 FedEx:    Priority   Standard   2-day Economy    Ground 
 UPS:       Standard     2nd Day    Overnight 
 USPS Mail:   Regular   Priority   Certified   
 Other: Email Delivery by Tetra Tech 


 







Alternatives – Preliminary Stormwater Control and Reclamation Sequencing Summary Rosemont Copper Company 


Tetra Tech March 2010 1 


Barrel and McCleary Alternative Stormwater Control and 
Reclamation Sequencing 
Stormwater Control 
For the Barrel and McCleary Alternative, it was assumed that the following stormwater controls 
would be applied: 


 Stormwater drainage channels would be placed at every 100 feet of vertical rise (on 
approximate 50 foot wide drainage benches) on the outer slopes of the Dry Stack 
Tailings Facility. Stormwater would flow off these benches to stilling pools/drop-
structures, located on the outer slopes of the tailings area, to natural ground, or to 
stormwater control basins located on wide benches in the Waste Rock Storage Area. 
Drop-structures located on the west side of the Dry Stack Tailings Facility would 
drain to the USGS Gauging Station located near SR 83. 


 Drop-structures would be located on the north and west sides of the landform that 
comprises the Barrel and McCleary Alternative. These drop-structures would convey 
runoff to flow-through drains. The flow-through drains are large rock drains intended 
to provide a hydraulic connection between the up-gradient side of the landform and 
the down-gradient side. 


 Stormwater control basins would be constructed on wide benches in the Waste Rock 
Storage Area to contain up to the 500-year, 24-hour storm event. Stormwater 
generated from flows in excess of the 500-year, 24-hour storm event would be 
routed to containment areas located between the toe of the Waste Rock Storage 
Area and adjacent natural ridge areas. These areas would generally be sized to 
contain the Probable Maximum Precipitation (PMP) event. Stormwater routing to 
these perimeter containment areas would be via rocked slopes connecting the 
benches to the perimeter areas. 


 Decant structures would be installed on top of the North Dry Stack Tailings Facility to 
pass stormwater to stilling pools/drop-structures for flows in excess of the 500-year, 
24-hour storm event. Storm flows less than this event would be retained on top of the 
facility in large, depressed areas. 


 Storm flows in excess of the 500-year, 24-hour storm event generated on top of the 
South Dry Stack Tailings would be routed to a flow-through drain located on the west 
side of the landform comprising the Barrel and McCleary Alternative. 


 The majority of the AMEC Earth & Environmental, Inc. (AMEC) Diversion Channel, 
located to the north and west of the Open Pit, discharges stormwater to flow-through 
drains located on the west and north sides of the landform.  


 The Pit Diversion, located to the south of the Open Pit, is expected to discharge to 
an area located between the toe of the Waste Rock Storage Area and an adjacent 
natural ridge and will not drain to the USGS Gauging Station. 


Drainage benches (about 50 feet wide) would also be placed on a small portion of the Waste 
Rock Storage Area adjacent to the closed and encapsulated Heap Leach Facility. These 
drainage benches would be similar to those planned for the outer surface of the Dry Stack 
Tailings Facility. Runoff from these benches would be to the up-gradient side (west side) of the 
landform. 







Alternatives – Preliminary Stormwater Control and Reclamation Sequencing Summary Rosemont Copper Company 


Tetra Tech March 2010 2 


Stormwater control basins located in the Waste Rock Storage Area would not be located above 
the closed and encapsulated Heap Leach Facility. 


Reclamation Sequencing – Year 10 
Concurrent reclamation of the east slope of the South Dry Stack Tailings Facility is anticipated 
to occur. Reclamation of the north face of the South Dry Stack Tailing Facility is not anticipated 
to occur since this is an interim face and will eventually be covered by the North Dry Stack 
Tailings Facility. Haul road(s) will likely be on this face until covered by the north dry stack. A 
haul road will also be located on the west side of the South Dry Stack Tailings Facility, allowing 
for only partial concurrent reclamation of this side, as practical. 


Concurrent reclamation of the eastern most face of the Waste Rock Storage Area is anticipated 
along with south/southeast/southwest facing slopes.  


Reclamation Sequencing – Ultimate Year 
Concurrent reclamation of the east slope of the South Dry Stack Tailings Facility slope along 
with the east slope of the North Dry Stack Tailings Facility is anticipated to occur. A haul road is 
anticipated on the north face of the North Dry Stack Tailings Facility, allowing for only partial 
concurrent reclamation to occur, as practical. This haul road will also be on the east side of the 
South and North Dry Stack Tailings Facilities, again allowing for only partial concurrent 
reclamation to occur, as practical.  


Concurrent reclamation of the eastern most face of the Waste Rock Storage Area is anticipated 
along with south/southeast/southwest facing slopes. 


Areas not reclaimed during operations will be reclaimed at closure. A haul road(s) will likely be 
left on the west face of the North and South Dry Stack Tailings Facilities and on the north face 
of the North Dry Stack Tailings Facility. 







Alternatives – Preliminary Stormwater Control and Reclamation Sequencing Summary Rosemont Copper Company 


Tetra Tech March 2010 3 


Barrel Only Alternative Stormwater Control and Reclamation 
Sequencing 
Stormwater Control 
For the Barrel Only Alternative, it was assumed that the following stormwater controls would be 
applied: 


 Stormwater drainage channels would be placed at every 100 feet of vertical rise (on 
approximate 50 foot wide drainage benches) on the outer slopes of the Dry Stack 
Tailings Facility. Stormwater would flow off these benches to stilling pools/drop-
structures, located on the outer slopes of the tailings area, to natural ground, or to 
rock slopes adjacent to the Waste Rock Storage Area. Drop-structures located on 
the west side of the Dry Stack Tailings Facility would drain to the USGS Gauging 
Station near SR 83. Drop-structures would also be located on the west side of the 
landform that comprises the Barrel Only Alternative. These drop-structures would 
convey flows to flow-through drains. The flow-through drains are large rock drains 
intended to provide a hydraulic connection between the up-gradient side of the 
landform and the down-gradient side. 


 Stormwater control basins would be constructed on wide benches in the Waste Rock 
Storage Area to contain up to the 500-year, 24-hour storm event. Stormwater 
generated from flows in excess of the 500-year, 24-hour storm event would generally 
be routed to containment areas located between the toe of the Waste Rock Storage 
Area and adjacent natural ridge areas. These areas would generally be sized to 
contain the Probable Maximum Precipitation (PMP) event. Stormwater routing to 
these perimeter containment areas would be via rocked slopes connecting the 
benches to the perimeter areas. 


 Decant structures would be installed on top of the Dry Stack Tailings Facility to pass 
stormwater to stilling pools/drop-structures for flows in excess of the 500-year, 24-
hour storm event. Storm flows less than this event would be retained on top of the 
facility in large, depressed areas. 


 Construction of a portion of the AMEC Earth & Environment, Inc. (AMEC) diversion 
channel is assumed. This diversion channel routes stormwater runoff around the 
Plant Site area to McCleary Canyon Wash drainage, which eventually drains to the 
USGS Gauging Station location. 


 The Pit Diversion, located to the south of the Open Pit, is expected to discharge to 
an area located between the toe of the Waste Rock Storage Area and an adjacent 
natural ridge and will not drain to the USGS Gauging Station. 


Drainage benches (about 50 feet wide) would also be required on a small portion of the Waste 
Rock Storage Area adjacent to the closed and encapsulated Heap Leach Facility. These 
drainage benches would be similar to those planned for the outer surface of the Dry Stack 
Tailings Facility. Runoff from these benches would be to the up-gradient side (west side) of the 
landform. 


Stormwater control basins located in the Waste Rock Storage Area would not be located above 
the closed and encapsulated Heap Leach Facility. 
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Reclamation Sequencing – Year 10 
Concurrent reclamation of the east slope of the Dry Stack Tailings Facility is anticipated to 
occur. A haul road is anticipated on the north face of the Dry Stack Tailings facility, allowing for 
only partial concurrent reclamation to occur, as practical. This haul road will also be on the east 
side of the Dry Stack Tailings Facility, again allowing for only partial concurrent reclamation to 
occur, as practical. 


Concurrent reclamation of the eastern most face of the Waste Rock Storage Area is anticipated 
along with south/southeast/southwest facing slopes.  


Reclamation Sequencing – Ultimate Year 
Concurrent reclamation of the east slope of the Dry Stack Tailings Facility is anticipated to 
occur. A haul road is anticipated on the north face of the Dry Stack Tailings facility, allowing for 
only partial concurrent reclamation to occur, as practical. This haul road will also be on the east 
side of the Dry Stack Tailings Facility, again allowing for only partial concurrent reclamation to 
occur, as practical. 


Concurrent reclamation of the eastern most face of the Waste Rock Storage Area is anticipated 
along with south/southeast/southwest facing slopes.  


Areas not reclaimed during operations will be reclaimed at closure. A haul road will likely be left 
on the west and north faces of the Dry Stack Tailings Facility. 
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Mine Plan of Operations (MPO) Stormwater Control and 
Reclamation Sequencing 
Stormwater Control 
Design work associated with the Rosemont Project has been ongoing since submittal of the 
Reclamation and Closure Plan (Tetra Tech, 2007). Based this updated design work, the 
stormwater controls described below were applied to the 2007 MPO Landform for this 
alternatives assessment: 


 Stormwater drainage channels (on approximate 50 foot wide drainage benches) 
would be placed at every 100-foot vertical rise on the outer slopes of the Dry Stack 
Tailings Facility. Stormwater would flow off these benches to stilling pools/drop-
structures located on the outer slopes of the tailings area, to natural ground, or to 
stormwater-control basins located on wide benches in the Waste Rock Storage Area; 


 Drop-structures located on the west side of the Dry Stack Tailings Facility would 
drain to the USGS Gauging Station location located near SR 83. Drop-structures 
would also be located on the north and west sides of the 2007 MPO Landform. Flows 
emanating from these drop-structures would drain to a Central Drain or to 
stormwater ponding areas located between the toe of the North Dry Stack Tailings 
Facility and adjacent, natural ridge areas; 


 The Central Drain, or flow-through drain, is a large rock drain intended to provide a 
hydraulic connection between the up-gradient side of the 2007 MPO Landform and 
the down-gradient side; 


 An Infiltration Drain was incorporated into the 2007 MPO Landform that is 
hydraulically connected to the Central Drain. For the purposes of this stormwater 
alternatives assessment, the Infiltration Drain is assumed to pass storm events larger 
than the 500-year, 24-hour storm event off the top surface while smaller events are 
retained on the top surface in large, depressed areas; 


 Stormwater control basins would be constructed on wide benches in the Waste Rock 
Storage Area to contain up to the 500-year, 24-hour storm event. Stormwater 
generated from flows in excess of the 500-year, 24-hour storm event would be 
routed to containment areas located between the toe of the Waste Rock Storage 
Area and adjacent, natural ridge areas. These areas would generally be sized to 
contain the Probable Maximum Precipitation (PMP) event. Stormwater routing to 
these perimeter containment areas would be via rocked slopes connecting the 
benches to the perimeter areas. 


Reclamation Sequencing – Year 10 
Concurrent reclamation of the east and north slopes of the North Dry Stack Tailings Facility is 
anticipated to occur along with the east buttress associated with the South Dry Stack Tailings 
Facility. A haul road is anticipated on the west side of the North Dry Stack Tailings, allowing for 
only partial concurrent reclamation, as practical. 


Concurrent reclamation of the east face of the Waste Rock Storage Area is anticipated along 
with south/southeast/southwest facing slopes.  
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Reclamation Sequencing – Ultimate Year 
Concurrent reclamation of the east, north, and west slopes of the North Dry Stack Tailings 
Facility is assumed completed by the end of Year 10. 


Concurrent reclamation of the east face of the South Dry Stack Tailings Facility is anticipated 
between Year 10 and the Ultimate Year. A haul road is anticipated on the west side of the South 
Dry Stack Tailings, allowing for only partial concurrent reclamation, as practical. 


Concurrent reclamation of the east face of the Waste Rock Storage Area is anticipated along 
with south/southeast/southwest facing slopes.  


Areas not reclaimed during operations will be reclaimed at closure. A haul road(s) will likely be 
left on the west face of the North and South Dry Stack Tailings Facilities. 
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Scholefield Tailings and McCleary Waste Alternative Stormwater 
Control and Reclamation Sequencing 
Stormwater Control 
For the Scholefield Tailings and McCleary Waste Alternative, it was assumed that the following 
stormwater controls would be applied: 


 Stormwater drainage benches (on approximate 50 foot wide drainage benches) 
would be placed at every 100 feet of vertical rise on the outer slopes of the Dry Stack 
Tailings Facility. Stormwater would flow off these benches to stilling pools/drop-
structures, located on the outer slopes of the tailings area, to natural ground, or to 
drainage benches located on the face of the Waste Rock Storage Area. Stormwater 
flow from these drainage benches would drain to the USGS Gauging Station located 
near SR 83. 


 Stormwater drainage benches would be placed at every 100 feet of vertical rise on 
the outer slopes of the Waste Rock Storage Area, also on 50 foot wide benches. 
Stormwater would flow off these benches to stilling pools/drop-structures on the 
outer slopes of the Waste Rock Storage Area, or to natural ground. Stormwater flow 
from these drainage benches would drain to the USGS Gauging Station. Due to the 
configuration of the Waste Rock Storage Area, contouring and the creation of wide 
benches to pond stormwater runoff may not be achievable under this alternative 


 Decant structures would be installed on top of the Dry Stack Tailings Facility to pass 
stormwater to stilling pools/drop-structures, or to natural ground, for flows in excess 
of the 500-year, 24-hour storm event. Storm flows less than this event would be 
retained on top of the Dry Stack Tailings Facility in large, depressed areas. 


 Decant structures would be installed on top of the Waste Rock Storage Area to pass 
stormwater to stilling pools/drop-structures, or to natural ground, for flows in excess 
of the 500-year, 24-hour storm event. Storm flows less than this event would be 
retained on top of the Waste Rock Storage Area in large, depressed areas. 


 Stormwater flows off the west face of the Waste Rock Storage Area would likely be 
conveyed to a flow-through drain. The flow-through drain is a large rock drain 
intended to provide a hydraulic connection between the up-gradient side of the 
Waste Rock Storage Area and the down-gradient side. 


 Construction of a portion of the AMEC Earth & Environment, Inc. (AMEC) diversion 
channel is assumed. This diversion channel would be revised to route stormwater 
runoff around the Plant Site and draining into Barrel Canyon and to the USGS 
Gauging Station. 


 The Pit Diversion, located to the south of the Open Pit, is expected to discharge to 
the upper reach of the Barrel Canyon Basin, eventually draining to the USGS 
Gauging Station. 


Additional waste rock will likely be placed over the Heap Leach Facility to achieve closure. The 
Scholefield Tailings and McCleary Waste Alternative currently does not show a waste rock cap 
over the heap. Waste rock would be placed to achieve a minimum cover thickness over the 
heap surface and to achieve 3H:1V reclamation side slopes. Capping the heap with waste rock 
is not expected to reduce storm flows to the USGS Gauging Station. 
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As indicated above, creating wide areas and contouring of the benches of the Waste Rock 
Storage Area is likely not possible. Additionally, haul road access to the Dry Stack Tailings 
Facility, and to the Waste Rock Storage Facility, would likely be on the south face of the Waste 
Rock Storage Area. Concurrent reclamation of these access road areas may not be achievable 
until area-wide closure and reclamation. 


Reclamation Sequencing – Year 10 
Concurrent reclamation of the east slope of the Dry Stack Tailings is anticipated to occur. 
Access to the tailings face will come from the south (from the Waste Rock Storage Area) and 
will move up the face as buttress construction advances. 


Haul road access may be required on a portion of the south face of the Waste Rock Storage 
Facility, allowing for only partial concurrent reclamation, as practical. Concurrent reclamation of 
the west face of the Waste Rock Storage Area is anticipated. 


The Heap Leach Pad is free standing and is expected to be closed after Y10. 


Reclamation Sequencing – Ultimate Year 
Concurrent reclamation of the east slope of the Dry Stack Tailings is anticipated to occur. 
Access to the tailings face will come from the south (from the Waste Rock Storage Area) and 
will move up the face as buttress construction advances. Concurrent reclamation of the 
northwest face of the Dry Stack Tailings Facility is also anticipated to occur as the buttress 
advances upward. 


Haul road access may be required on a portion of the south face of the Waste Rock Storage 
Facility, allowing for only partial concurrent reclamation, as practical. Concurrent reclamation of 
the west face of the Waste Rock Storage Area is anticipated. 


Areas not reclaimed during operations will be reclaimed at closure. A haul road will likely be left 
on the south face of the Waste Rock Storage Area. 


Capping of the closed heap is not shown but is likely to occur. 
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Sycamore Tailings and Barrel Waste Alternative - East Side – 
Waste Rock Storage Area – Stormwater Control and Reclamation 
Sequencing 
Stormwater Control 
Figure 2 shows the estimated eastern boundary of the post-mining contributing watershed area 
associated with the Sycamore Tailings and Barrel Waste Alternative. For this alternative, it was 
assumed that the following stormwater controls would be applied: 


 Stormwater drainage channels would be placed at every 100 feet of vertical rise on 
the outer slopes of the Waste Rock Storage Area. Stormwater would flow off these 
benches to stilling pools/drop-structures located on the outer slopes. Drop-structures 
located on the northern half and a portion of the western half of the Waste Rock 
Storage Area would convey flows to the USGS Gauging Station location. Drop-
structures would also be placed on the southern half of the Waste Rock Storage 
Area. 


 Stormwater runoff generated from the southern face would be routed to containment 
areas located between the toe of the Waste Rock Storage Area and adjacent natural 
ridge areas. These areas would generally be sized to contain the Probable Maximum 
Flood (PMF) event. Due to the configuration of the Waste Rock Storage Area, 
contouring and the creation of wide benches to pond stormwater runoff may not be 
achievable under this alternative. 


 Stormwater runoff generated from the top surface of the Waste Rock Storage Area 
would be routed to stormwater control basins located on the southern edge of the 
facility. Decant structures would then pass overflow to stilling pools/drop-structures 
located on the south face. Stormwater control basins would not be located above the 
closed and encapsulated Heap Leach Facility. 


 Construction of a portion of the AMEC Earth & Environment, Inc. (AMEC) diversion 
channel is assumed. This diversion routes stormwater runoff around the Plant Site 
area to McCleary Canyon Wash drainage, which eventually drains to the USGS 
Gauging Station. 


 The Pit Diversion, located to the south of the Open Pit, is expected to discharge to 
an area located between the toe of the Waste Rock Storage Area and an adjacent 
natural ridge and will not drain to the USGS Gauging Station. 


There are no flow-through drains associated with the Waste Rock Storage Area under the final 
closure configuration. 


Reclamation Sequencing – Year 10 
Concurrent reclamation of the south and southeast faces of the Waste Rock Storage Area is 
anticipated. Concurrent reclamation of the north side of the Waste Rock Storage Area is not 
anticipated due to operation of the Heap Leach Facility. A haul road may be required on the 
southwest face of the Waste rock Storage Area, allowing for only partial concurrent reclamation, 
as practical. 
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Reclamation Sequencing – Ultimate Year 
Concurrent reclamation of the south and southeast faces of the Waste Rock Storage Area is 
anticipated. Concurrent reclamation of the north side of the Waste Rock Storage Area will begin 
once the Heap Leach Facility is closed in Year 10. A haul road may be required on the 
southwest face of the Waste Rock Storage Area, allowing for only partial concurrent 
reclamation, as practical. 
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Sycamore Tailings and Barrel Waste Alternative – West Side – 
Sycamore Tailings – Stormwater Control and Reclamation 
Sequencing 
Stormwater Control 
For Sycamore Tailings, it was assumed that the following stormwater controls would be applied: 


 Stormwater drainage channels would be placed at every 100 feet of vertical rise on 
the outer slopes of the Dry Stack Tailings Facility. Stormwater would flow off these 
benches to natural ground and drain to the Stormwater Convergence Point. 


 Storms up the 500 year, 24-hour storm event would be retained on top of the Dry 
Stack Tailings Facility in large, depressed areas. Storm runoff in excess of this event 
would be routed to side channels cut into natural ground. 


There are no flow-through drains associated with Sycamore Tailings under the final closure 
configuration. 


Reclamation Sequencing – Year 10 
Concurrent reclamation of the west slope of the Dry Stack Tailings is anticipated to occur since 
access to the face will move up the face as buttress construction advances. 


Reclamation Sequencing – Ultimate Year 
Concurrent reclamation of the west slope of the Dry Stack Tailings is anticipated to occur since 
access to the face will move up the face as buttress construction advances. 


Areas not reclaimed during operations will be reclaimed at closure. 







the draft report so I want to be sure we have everyone’s input.
 
Regards,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Thursday, April 15, 2010 10:39 AM
To: daleortmanpe@live.com
Subject: Horst's draft final report - Debby's draft comments
 

Dale, 

I just reviewed the report and here are my initial comments.  I'd like to consolidate all of our comments
(mine, yours, Salek's, and maybe Tom and/or Marcie's).   

In the mean time, please give me a call to discuss.  There are some fairly major issues.... 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

mailto:daleortmanpe@live.com


From: Dale Ortman PE
To: 'Debby Kriegel'
Cc: 'Tom Furgason'; 'Beverley A Everson'; 'Melinda D Roth'; 'Salek Shafiqullah - USFS '; Rochelle Dresser; 'Marcie

Bidwell'
Subject: RE: Horst's draft final report - Debby's draft comments
Date: 04/22/2010 06:55 AM

Debby,
 
To date, I have only received IDT comments from you on the draft landform report prepared by
Horst Schor. Please confirm that no other IDT members have commented on the report and that I
have all comments from the IDT .
 
Regards,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Friday, April 16, 2010 9:50 AM
To: 'Debby Kriegel'
Cc: 'Tom Furgason'; 'Beverley A Everson'; 'Melinda D Roth'; 'Salek Shafiqullah - USFS '; Rochelle Dresser
(rdesser@fs.fed.us); 'Marcie Bidwell'
Subject: RE: Horst's draft final report - Debby's draft comments
 
Debby,
 
Yes, there are major issues with this report.  I’m committed to other work until early next week,
but I will get back to you at that time.  Please continue thinking about the report and engage with
the other IDT members to develop a suite of comments from the CNF.  I’m targeting having a set of
comments for Horst by the latter part of next week.  The contract gives us one round of review for
the draft report so I want to be sure we have everyone’s input.
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Regards,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Thursday, April 15, 2010 10:39 AM
To: daleortmanpe@live.com
Subject: Horst's draft final report - Debby's draft comments
 

Dale, 

I just reviewed the report and here are my initial comments.  I'd like to consolidate all of our comments
(mine, yours, Salek's, and maybe Tom and/or Marcie's).   

In the mean time, please give me a call to discuss.  There are some fairly major issues.... 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us

mailto:daleortmanpe@live.com


From: Marcie Bidwell
To: Dale Ortman PE; Debby Kriegel
Cc: Tom Furgason; Beverley A Everson; Melinda D Roth; Salek Shafiqullah - USFS; Rochelle Dresser
Subject: RE: Horst's draft final report - Debby's draft comments
Date: 04/21/2010 08:24 AM

Dale,
 
I am curious what the review cycle/timeline allows for?
 
When would you want comments submitted for the collection? What process would you like for
comments (similar letter like Debby's)?
 
THanks,
Marcie
 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Friday, April 16, 2010 10:50 AM
To: 'Debby Kriegel'
Cc: Tom Furgason; 'Beverley A Everson'; 'Melinda D Roth'; 'Salek Shafiqullah - USFS '; Rochelle Dresser;
Marcie Bidwell
Subject: RE: Horst's draft final report - Debby's draft comments

Debby,
 
Yes, there are major issues with this report.  I’m committed to other work until early next week,
but I will get back to you at that time.  Please continue thinking about the report and engage with
the other IDT members to develop a suite of comments from the CNF.  I’m targeting having a set of
comments for Horst by the latter part of next week.  The contract gives us one round of review for
the draft report so I want to be sure we have everyone’s input.
 
Regards,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
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From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Thursday, April 15, 2010 10:39 AM
To: daleortmanpe@live.com
Subject: Horst's draft final report - Debby's draft comments
 

Dale, 

I just reviewed the report and here are my initial comments.  I'd like to consolidate all of our comments
(mine, yours, Salek's, and maybe Tom and/or Marcie's).   

In the mean time, please give me a call to discuss.  There are some fairly major issues.... 

~~~~~~~~~~~~~~~~~~~~~~~~~
Debby Kriegel, RLA
Landscape Architect
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
(520) 388-8427
Fax (520) 388-8305
www.fs.fed.us/r3/coronado/
dkriegel@fs.fed.us



From: Dale Ortman PE
To: 'Stone, Claudia'
Cc: 'Hale Barter'; 'Hoag, Cori'; 'Kathy Arnold'; 'Salek Shafiqullah'; 'Beverley A Everson'; 'Melinda D Roth'; 'Tom

Furgason'
Subject: RE: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Date: 02/11/2010 06:37 AM

Claudia,

Please see if we can schedule for the 22nd & 23rd.

Thanks,

Dale

-----Original Message-----
From: Hale Barter [mailto:hbarter@elmontgomery.com] 
Sent: Wednesday, February 10, 2010 7:57 PM
To: Dale Ortman PE; 'Stone, Claudia'
Cc: 'Hoag, Cori'; 'Hale Barter'; 'Kathy Arnold'; 'Salek Shafiqullah';
'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'
Subject: RE: Hydrogeologic Modeling - Santa Rita Ridge, East Side

Claudia,

M&A staff are available the 22 & 23 but not the rest of the week.

Hale

-----Original Message-----
From: Dale Ortman PE <daleortmanpe@live.com>
Sent: Wednesday, February 10, 2010 6:56 PM
To: 'Stone, Claudia' <cstone@srk.com>
Cc: 'Hoag, Cori' <choag@srk.com>; 'Hale Barter' <hbarter@elmontgomery.com>;
'Kathy Arnold' <karnold@rosemontcopper.com>; 'Salek Shafiqullah'
<sshafiqullah@fs.fed.us>; 'Beverley A Everson' <beverson@fs.fed.us>;
'Melinda D Roth' <mroth@fs.fed.us>; 'Tom Furgason' <tfurgason@swca.com>
Subject: FW: Hydrogeologic Modeling - Santa Rita Ridge, East Side

Claudia,

 

Rosemont has agreed to the plan for a meeting between SRK and Montgomery;
please arrange for the earliest possible time (as of our last conversation
it looked like the week of February 22nd was the soonest Vladimir and Larry
were available).  Feel free to contact Hale Barter at Montgomery to work out
the details.  Please allow for time to (1) meet with Montgomery to discuss
resolution of the technical issues, and (2) a meeting with the CNF & SWCA
staff to present the plan to resolve the issues.  I suspect this may take
longer than one day, but I suggest you discuss this with Hale and determine
if we need one or two days to wrap this up.

 

Please provide a cost estimate for the meeting and whether or not there is
sufficient money remaining in the current budget.

 

Please keep me informed as this plan comes together.

 

Thanks,

 

Dale

 

_______________________

 

Dale Ortman PE PLLC

Consulting Engineer

 

(520) 896-2404 - Arizona Office

(520) 449-7307 - Mobile

(435) 682-2777 - Utah Office

 

daleortmanpe@live.com

 

PO Box 1233
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mailto:tfurgason@swca.com
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Oracle, AZ  85623

 

 

 

 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, February 10, 2010 3:37 PM
To: Dale PE
Cc: Hale Barter; Jamie Sturgess
Subject: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Importance: High

 

Dale- 
Thank you for your suggestion that there be a technical meeting between the
SRK technical reviewer of the Montgomery Model and the Montgomery technical
people.  I agree that there appear to be some questions that need to be
sorted out and an in person meeting will be the best way for the SRK
personnel to see the work result all in one place.  I agree that this
meeting should take place either later this week or early next, so please
make the appropriate arrangements.

With this email, I am authorizing Montgomery and Associates to make
themselves and all of their information available to SRK so that these
questions can be answered without additional back and forth between the
technical people.  I agree that for this round of review there should not be
additional people in attendance.  This will facilitate the free-flow of
information and keep the discussions on a technical level.  Once a full
understanding of methods, technical analysis, and field testwork is reached
we can see what the next steps should be.  I am attaching the letter
provided by Dale as a prelude to the topics that will be covered in the
meeting.

Regards,
Kathy

 
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory
Affairs
Cell:  520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

cid:3348661011_552517
Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the
sole use of the intended recipients and may contain confidential and/or
privileged information. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please
delete all copies and notify us immediately.



From: Hoag, Cori
To: Dale Ortman PE; Stone, Claudia
Cc: Hale Barter; Kathy Arnold; Salek Shafiqullah; Beverley A Everson; Melinda D Roth; Tom Furgason
Subject: RE: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Date: 02/10/2010 07:02 PM

Dale,
Sorry if you’ve previously discussed this with Claudia, but will our review memo
be provided to Montgomery staff in advance?  It would be most productive if they
had a “heads-up” on the topics to be discussed/reviewed with them so they can
adequately prepare. There is sufficient money remaining in SRK budget to cover
the proposed activities.
Regards, Cori
 
Corolla K Hoag, R.G.
Principal Geologist
SRK Consulting (U.S.), Inc.
3275 W. Ina Rd. Suite 240
Tucson, AZ 85741
Work: (520) 544-3688 
Fax: (520) 544-9853
Mobile: (520) 400-4135

 
 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Wednesday, February 10, 2010 6:55 PM
To: Stone, Claudia
Cc: Hoag, Cori; 'Hale Barter'; 'Kathy Arnold'; 'Salek Shafiqullah'; 'Beverley A Everson'; 'Melinda D Roth';
'Tom Furgason'
Subject: FW: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Importance: High
 
Claudia,
 
Rosemont has agreed to the plan for a meeting between SRK and Montgomery; please arrange for

the earliest possible time (as of our last conversation it looked like the week of February 22nd was
the soonest Vladimir and Larry were available).  Feel free to contact Hale Barter at Montgomery to
work out the details.  Please allow for time to (1) meet with Montgomery to discuss resolution of
the technical issues, and (2) a meeting with the CNF & SWCA staff to present the plan to resolve
the issues.  I suspect this may take longer than one day, but I suggest you discuss this with Hale and
determine if we need one or two days to wrap this up.
 
Please provide a cost estimate for the meeting and whether or not there is sufficient money
remaining in the current budget.
 
Please keep me informed as this plan comes together.
 
Thanks,
 
Dale

mailto:choag@srk.com
mailto:daleortmanpe@live.com
mailto:cstone@srk.com
mailto:hbarter@elmontgomery.com
mailto:karnold@rosemontcopper.com
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:tfurgason@swca.com


 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 
 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, February 10, 2010 3:37 PM
To: Dale PE
Cc: Hale Barter; Jamie Sturgess
Subject: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Importance: High
 
Dale- 
Thank you for your suggestion that there be a technical meeting between the SRK technical
reviewer of the Montgomery Model and the Montgomery technical people.  I agree that there
appear to be some questions that need to be sorted out and an in person meeting will be the best
way for the SRK personnel to see the work result all in one place.  I agree that this meeting should
take place either later this week or early next, so please make the appropriate arrangements.

With this email, I am authorizing Montgomery and Associates to make themselves and all of their
information available to SRK so that these questions can be answered without additional back and
forth between the technical people.  I agree that for this round of review there should not be
additional people in attendance.  This will facilitate the free-flow of information and keep the
discussions on a technical level.  Once a full understanding of methods, technical analysis, and field
testwork is reached we can see what the next steps should be.  I am attaching the letter provided
by Dale as a prelude to the topics that will be covered in the meeting.

Regards,
Kathy

 
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

mailto:daleortmanpe@live.com
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Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.



From: Dale Ortman PE
To: 'Hoag, Cori'; 'Stone, Claudia'
Cc: 'Hale Barter'; 'Kathy Arnold'; 'Salek Shafiqullah'; 'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'
Subject: RE: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Date: 02/11/2010 06:36 AM

Cori,
 
Yes, Rosemont has provided the SRK memo to Montgomery.  Thanks for checking on the budget.
 
Dale
 

From: Hoag, Cori [mailto:choag@srk.com] 
Sent: Wednesday, February 10, 2010 7:02 PM
To: Dale Ortman PE; Stone, Claudia
Cc: 'Hale Barter'; 'Kathy Arnold'; 'Salek Shafiqullah'; 'Beverley A Everson'; 'Melinda D Roth'; 'Tom
Furgason'
Subject: RE: Hydrogeologic Modeling - Santa Rita Ridge, East Side
 
Dale,
Sorry if you’ve previously discussed this with Claudia, but will our review memo
be provided to Montgomery staff in advance?  It would be most productive if they
had a “heads-up” on the topics to be discussed/reviewed with them so they can
adequately prepare. There is sufficient money remaining in SRK budget to cover
the proposed activities.
Regards, Cori
 
Corolla K Hoag, R.G.
Principal Geologist
SRK Consulting (U.S.), Inc.
3275 W. Ina Rd. Suite 240
Tucson, AZ 85741
Work: (520) 544-3688 
Fax: (520) 544-9853
Mobile: (520) 400-4135

 
 
From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Wednesday, February 10, 2010 6:55 PM
To: Stone, Claudia
Cc: Hoag, Cori; 'Hale Barter'; 'Kathy Arnold'; 'Salek Shafiqullah'; 'Beverley A Everson'; 'Melinda D Roth';
'Tom Furgason'
Subject: FW: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Importance: High
 
Claudia,
 
Rosemont has agreed to the plan for a meeting between SRK and Montgomery; please arrange for

the earliest possible time (as of our last conversation it looked like the week of February 22nd was
the soonest Vladimir and Larry were available).  Feel free to contact Hale Barter at Montgomery to
work out the details.  Please allow for time to (1) meet with Montgomery to discuss resolution of
the technical issues, and (2) a meeting with the CNF & SWCA staff to present the plan to resolve

mailto:daleortmanpe@live.com
mailto:choag@srk.com
mailto:cstone@srk.com
mailto:hbarter@elmontgomery.com
mailto:karnold@rosemontcopper.com
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the issues.  I suspect this may take longer than one day, but I suggest you discuss this with Hale and
determine if we need one or two days to wrap this up.
 
Please provide a cost estimate for the meeting and whether or not there is sufficient money
remaining in the current budget.
 
Please keep me informed as this plan comes together.
 
Thanks,
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 
 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, February 10, 2010 3:37 PM
To: Dale PE
Cc: Hale Barter; Jamie Sturgess
Subject: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Importance: High
 
Dale- 
Thank you for your suggestion that there be a technical meeting between the SRK technical
reviewer of the Montgomery Model and the Montgomery technical people.  I agree that there
appear to be some questions that need to be sorted out and an in person meeting will be the best
way for the SRK personnel to see the work result all in one place.  I agree that this meeting should
take place either later this week or early next, so please make the appropriate arrangements.

With this email, I am authorizing Montgomery and Associates to make themselves and all of their
information available to SRK so that these questions can be answered without additional back and
forth between the technical people.  I agree that for this round of review there should not be
additional people in attendance.  This will facilitate the free-flow of information and keep the

mailto:daleortmanpe@live.com


discussions on a technical level.  Once a full understanding of methods, technical analysis, and field
testwork is reached we can see what the next steps should be.  I am attaching the letter provided
by Dale as a prelude to the topics that will be covered in the meeting.

Regards,
Kathy

 
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipients and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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From: Hale Barter
To: Dale Ortman PE; 'Stone, Claudia'
Cc: 'Hoag, Cori'; 'Hale Barter'; 'Kathy Arnold'; 'Salek Shafiqullah'; 'Beverley A Everson'; 'Melinda D Roth'; 'Tom

Furgason'
Subject: RE: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Date: 02/10/2010 07:56 PM

Claudia,

M&A staff are available the 22 & 23 but not the rest of the week.

Hale

-----Original Message-----
From: Dale Ortman PE <daleortmanpe@live.com>
Sent: Wednesday, February 10, 2010 6:56 PM
To: 'Stone, Claudia' <cstone@srk.com>
Cc: 'Hoag, Cori' <choag@srk.com>; 'Hale Barter' <hbarter@elmontgomery.com>; 'Kathy Arnold' 
<karnold@rosemontcopper.com>; 'Salek Shafiqullah' <sshafiqullah@fs.fed.us>; 'Beverley A Everson' 
<beverson@fs.fed.us>; 'Melinda D Roth' <mroth@fs.fed.us>; 'Tom Furgason' <tfurgason@swca.com>
Subject: FW: Hydrogeologic Modeling - Santa Rita Ridge, East Side

Claudia,

 

Rosemont has agreed to the plan for a meeting between SRK and Montgomery;
please arrange for the earliest possible time (as of our last conversation
it looked like the week of February 22nd was the soonest Vladimir and Larry
were available).  Feel free to contact Hale Barter at Montgomery to work out
the details.  Please allow for time to (1) meet with Montgomery to discuss
resolution of the technical issues, and (2) a meeting with the CNF & SWCA
staff to present the plan to resolve the issues.  I suspect this may take
longer than one day, but I suggest you discuss this with Hale and determine
if we need one or two days to wrap this up.

 

Please provide a cost estimate for the meeting and whether or not there is
sufficient money remaining in the current budget.

 

Please keep me informed as this plan comes together.

 

Thanks,

 

Dale

 

_______________________

 

Dale Ortman PE PLLC

Consulting Engineer

 

(520) 896-2404 - Arizona Office

(520) 449-7307 - Mobile

(435) 682-2777 - Utah Office

 

daleortmanpe@live.com

 

PO Box 1233

Oracle, AZ  85623

 

 

 

 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Wednesday, February 10, 2010 3:37 PM
To: Dale PE
Cc: Hale Barter; Jamie Sturgess
Subject: Hydrogeologic Modeling - Santa Rita Ridge, East Side
Importance: High
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Dale- 
Thank you for your suggestion that there be a technical meeting between the
SRK technical reviewer of the Montgomery Model and the Montgomery technical
people.  I agree that there appear to be some questions that need to be
sorted out and an in person meeting will be the best way for the SRK
personnel to see the work result all in one place.  I agree that this
meeting should take place either later this week or early next, so please
make the appropriate arrangements.

With this email, I am authorizing Montgomery and Associates to make
themselves and all of their information available to SRK so that these
questions can be answered without additional back and forth between the
technical people.  I agree that for this round of review there should not be
additional people in attendance.  This will facilitate the free-flow of
information and keep the discussions on a technical level.  Once a full
understanding of methods, technical analysis, and field testwork is reached
we can see what the next steps should be.  I am attaching the letter
provided by Dale as a prelude to the topics that will be covered in the
meeting.

Regards,
Kathy

 
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory
Affairs
Cell:  520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

cid:3348661011_552517
Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the
sole use of the intended recipients and may contain confidential and/or
privileged information. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please
delete all copies and notify us immediately.



From: Beverley A Everson
To: Dale Ortman PE; Salek Shafiqullah
Subject: RE: Hydrogeology Meeting
Date: 12/16/2009 01:31 PM

Hi Dale,

Please keep Salek in the loop for this kind of correspondence.

Thank you -

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

12/16/2009 12:18 PM

To "'Hale Barter'" <hbarter@elmontgomery.com>,
"'Kathy Arnold'" <karnold@rosemontcopper.com>

cc "'Tom Furgason'" <tfurgason@swca.com>,
"'Beverley Everson'" <beverson@fs.fed.us>,
"'Jamie Sturgess'"
<jsturgess@augustaresource.com>, "'Jim Davis'"
<jdavis@elmontgomery.com>, "'Mark
Thomasson'"
<mthomasson@elmontgomery.com>, "'Marla
Odom'" <modom@elmontgomery.com>

Subject RE: Hydrogeology Meeting

Hale,

 
A technical meeting would certainly be interesting but I do not believe the expense
of bringing sub-consultant specialists from out of state will have commensurate
benefit to the EIS process.  There are three fundamental groundwater issues
relevant to the work, water supply modeling in the Santa Cruz Valley, mine area
groundwater model and pit drawdown prediction, and pit lake formation and
geochemistry, and the subconsultant specialists critical to all three are located
outside of Arizona.  Of likely more importance though is that we have almost
concluded the review of the water supply model and, pending response to a few

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES


questions, I see no need to deal further with this subject area.  As for the other two
subject areas, we are on the verge of starting review of the mine area groundwater
report and have not yet seen a report on the pit lake geochemistry; therefore I
believe a meeting dealing with these subject areas to be premature.  That being
said, I have no objection to a presentation attended by Forest Service and SWCA
specialists and perhaps teleconference attendance by subconsultant specialists if
Rosemont believes it will be beneficial to the process and approves the
expenditure.

 
Regards,

 
Dale

 
From: Hale Barter [mailto:hbarter@elmontgomery.com] 
Sent: Wednesday, December 16, 2009 11:01 AM
To: Kathy Arnold; Dale PE
Cc: Tom Furgason; Beverley Everson; Jamie Sturgess; Jim Davis; Mark
Thomasson; Marla Odom
Subject: RE: Hydrogeology Meeting

 
Dale,

 
We would be very interested in hosting a technical meeting to review our
work which has been presented in the EIS reports.

 
Important staff will be unavailable after January 15

th
 so we should try and do

it before then.

 
Let me know what your interest and needs are.

 
Regards,

 
Hale

 

From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Monday, December 14, 2009 1:21 PM
To: Dale PE
Cc: Tom Furgason; Beverley Everson; Hale Barter; Jamie Sturgess
Subject: Hydrogeology Meeting



 
Dale - 
I just got off the phone with Hale and he is presenting a “get you up to speed”
discussion of what was done over the past year or so to investigate groundwater on
the East and West side of the Santa Rita Mountains.  As you know this will not be
an in-depth discussion simply because time will not allow it to be.  Overall,
Montgomery would like to schedule a more specific hydrogeo discussion meeting
at their offices with the Forest Service and their contractors similar to the ones that
were started earlier.  Staffing concerns after the first of the year make this a sooner
rather than later want from them. 

Had you anticipated having another hydrogeology meeting with Montgomery?  You
are welcome to work directly with Hale as appropriate to set this up but I would
like to be kept in the loop.

Thank you - 
Kathy
Katherine Ann Arnold, P.E. | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@rosemontcopper.com  

Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com

PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended
recipients and may contain confidential and/or privileged information. Any unauthorized review, use,
disclosure or distribution is prohibited. If you are not the intended recipient, please delete all  copies and
notify us immediately.
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From: Beverley A Everson
To: Beverley A Everson
Cc: aelek@fs.fed.us; Deborah K Sebesta; dkriegel@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us;

kbrown03@fs.fed.us; kellett@fs.fed.us; ljones02@fs.fed.us; Mary M Farrell; rlefevre@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes; William B
Gillespie

Subject: Re: IDT meeting scheduling, extended team meeting rescheduled for March 17
Date: 03/16/2010 01:12 PM
Attachments: March 17, 2010 IDT Meeting Agenda.docx

This is a reminder that we have an extended IDT team meeting tomorrow, in 6V6.  The meeting
agenda is attached. 

See you there. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

03/02/2010 12:47 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc aelek@fs.fed.us, Deborah K Sebesta/R3/USDAFS@FSNOTES,

dkriegel@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
kbrown03@fs.fed.us, kellett@fs.fed.us, ljones02@fs.fed.us, Mary M
Farrell/R3/USDAFS@FSNOTES, rlefevre@fs.fed.us,
sldavis@fs.fed.us, sshafiqullah@fs.fed.us, temmett@fs.fed.us,
tfurgason@swca.com, Walter Keyes/R3/USDAFS@FSNOTES,
William B Gillespie/R3/USDAFS@FSNOTES

Subject IDT meeting scheduling, extended team meeting rescheduled for

March 17Link

There is no IDT meeting tomorrow or next week.  Please use the time that we are not meeting to
complete other work on the EIS analysis.   

Note that the extended IDT has been rescheduled from March 10 to March 17.  The meeting will be in
6V6. 

Bev 

Beverley A. Everson
Forest Geologist
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March 17, 2010

Rosemont Copper Project 

IDT Meeting Agenda





Location:  Rm. 6V6, 300 W. Congress, Tucson, AZ.  85701 



Time:  9:00 – 12:00; 1230 - 1500



Attendees:  Rosemont Copper Project Extended Interdisciplinary Team



Agenda:



Overview of meeting



Powerline update (TEP and Rosemont Copper)



Landforming analysis (Debby Kriegel)



Technical report review and other homework



Project status and meetings (round robin)





Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Jeremy J Sautter; Kendall
Brown; ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Re: IDT meeting tomorrow and reminder of economics talk...please read
Date: 06/29/2010 04:17 PM
Attachments: Power Vita.pdf

Note that the meeting tomorrow is in 4B, and it will start at 9:30 instead of the usual 9:00. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

06/29/2010 02:37 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,
ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us, Melinda D
Roth/R3/USDAFS@FSNOTES, mfarrell@fs.fed.us,
mreichard@swca.com, rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, William B Gillespie/R3/USDAFS,
Jeremy J Sautter/R3/USDAFS

cc
Subject IDT meeting tomorrow and reminder of economics talk

Please see Mindee's message below concerning the socio-economic talk tomorrow.  Core team please
plan on a short discussion of the current Scholefield Alternative footprint and the latest configuration on
the Barrel landforming design.  As always, extended team members are encouraged to participate if
you can. 

Thank you! 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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Summary Vita 
 


Thomas Michael Power 
 


Current Position 


 Principle, Power Consulting 


 Research Professor and Professor Emeritus, Department of Economics 


 1978-2007: Professor and Chair, Department of Economics 


 1968-1977: Associate and Assistant Professor, Department of Economics  


  University of Montana 


 


Educational Background 


 B.A.  1962    Lehigh University (Physics) 


 Ph.D.(1970), M.A.(1965)  Princeton University (Economics) 


 


Honors and Awards 


 Phi Beta Kappa 


 B.A. with Honors 


 Woodrow Wilson National Fellowship 


 


Fields of Specialization 


 Resource Economics; Regional Economics 


 


Publications  


 


 a.  Books 


 


Accounting for Mother Nature: Changing Demands for Her Bounty, 2008, Stanford 


University Press, edited with Terry Anderson and Laura Huggins. 
 


Post-Cowboy Economics: Pay and Prosperity in the New American West, 2001, Island 


Press, with R. Barrett. 
 


Environmental Protection and Economic Well-Being:  The Economic Pursuit of Quality,  


M.E. Sharpe Publishers, New York, 1996 (2nd Edition of The Economic Pursuit of 


Quality). 


 


Lost Landscapes and Failed Economies:  The Search for a Value of Place, 1996, Island 


Press. 


 


The Economic Pursuit of Quality, M.E. Sharpe Publishers, New York, 1988. 


 


The Economic Value of the Quality of Life, Westview Press, Boulder, Colorado, 1980. 


 


 b.  Chapters in Books( 1990-2007 only) 


 


 “Inflating the Benefits: The Misuse of Economics to Promote Unfettered Motorized 


Recreation,” in Thrillcraft: Motorized Recreation and Its Environmental 


Consequences, edited by George Wuerthner. Island Press, 2007  
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“Natural Amenities and Ecosystem Services: The Need for Additional Institutional Innovation,” 


in Accounting for Mother Nature: Changing Demands for Her Bounty, Stanford 


University Press, 2008, edited by T.M. Power, Terry Anderson, and Laura Huggins. 


 


“Avoiding a New Conspiracy of Optimism: Some Economic Thoughts on Hazardous Fuel 


Reduction Strategies,” in The Wild Fire Reader: A Century of Failed Forest Policy, 


edited by George Wuerthner. Island Press,2006.  


 


“The Economic Anomaly of Mining,” in Chapter Three of Mining in New Mexico: The 


Environment, Water, Economics, and Sustainable Development, L.Greer Price, et 


al., editors. New Mexico Bureau of Geology and Mineral Resources, New Mexico 


Institute of Mining and Technology, 2005.  


 


“The Supply and Demand for Natural Amenities: An Overview of Theory and Concepts,” in 


Amenities and Rural Development, G. P. Green et al. editors, Edward Elgar 


Publishers, Northampton, MA. 2005. 


 


“The Value of Resources: An Economic Perspective on Wetlands,” Chapter 6 in Wetlands, 


edited by Sharon L. Spray & Karen L. McGlothlin, New York: Roman & Littlefield 


Publishers, 2004. 


 


“Taking Stock of Public Lands Grazing: An Economic Analysis,” in Welfare Ranching: The 


Subsidized Destruction of the American West, Island Press: Washington DC, 2002. 


 


“’Gifts of Nature’ in an Economic World,” in Return of the Wild: The Future of Our Natural 


Lands, Ted Kerasote, ed., Island Press: Washington DC, 2001. 


 


“Stories about Livelihoods: Cultural Inertia and Conceptual Confusion in a Transitional 


Economy,” in The Great Northwest: The Search for Regional Identity, William G. 


Robbins, ed. Oregon State University Press: Corvallis, 2001. 


 


“The Contribution of Economics to Ecosystem Preservation: Far Beyond Monetary Valuation,” 


in Managing Human-Dominated Ecosystems, St. Louis: MBG Press, Fall, 2000. 
 


“Trapped in Consumption:  Modern Social Structure and the Entrenchment of the Device,” 


Chapter 15 in Technology and the Good Life?,  Eric Higgs, Andrew Light, and David 


Strong, editors. University of Chicago Press, 2000. 


   


"Ideology, Wishful Thinking, and Pragmatic Reform:  A Constructive Critique of Free-Market 


Environmentalism," in The Next West, Don Snow, editor, Island Press, Fall, 1997. 


 


"Thinking about Natural Resource-Dependent Economies:  Moving beyond the Folk Economics 


of the Rear-View Mirror,", a chapter in A New Century for Natural Resource 


Management, Robert L. Knight and Sarah Bates, editors, Island Press, Washington, 


D.C., 1994. 


 







 3 


"The Economic Pursuit of Quality:  Escaping the Extractive View of Our Economy," in Voices 


of the Earth:  Selections from the America's Best Environmental Books, Daniel D. 


Chiras,  editor, Johnson Books, Boulder, Colorado, 1994. 


 


"Measuring Local Economic Well-Being:  Per Capita Income and Local Economic Health", a 


chapter in Green Economics: The Measurement of Sustainable Economic Welfare, 


John B. Cobb, Jr., Editor,  University Press, Washington, D.C.,  1992 


 


"The Economics of Wildland Preservation:  The View from the Local Economy,", in The 


Economic Value of Wilderness,  Pat Reed and Claire Payne, eds., General Technical 


Report SE-78 Southeastern Forest Experiment Station, Forest Service, U.S.D.A., 


December, 1992.  


 


 c.  Articles in Refereed Journals 


 


“Environmental Economics for Tree-Huggers: A Review,” Journal of Economic 


Literature 45(4):1087-89, December 2007.  


 


“Public Timber Supply, Market Adjustments, and Local Economies: Economic 


Assumptions of the Northwest Forest Plan,” Conservation Biology 20(2):341-


350, 2006. 


 


“Exploring the Applicability of the Amenity-Supported Rural Economic Development of 


the US Mountain West to Japan’s Rural Areas” Overseas Rural Agricultural 


Development Papers, Paper No. 55, Rural Development Planning 


Commission, Ministry of Agriculture, Forestry, and Fishing, Tokyo, Japan. March 


2002. 


 


“An Economic Evaluation of Flood Control Alternatives in the Vermillion River Basin, 


SD,” Great Plains Natural Resource Journal, Spring, 1999. 


 


“Economic Well-Being and Environmental Protection in the Pacific North west,” Illahee: 


 Journal of the Northwest Environment, Spring, 1996. 


 


“The Economic Values of Wilderness,” International Journal of Wilderness, 2(1), 


April, 1996. 


 


“The Wealth of Nature,”  Issues in Science and Technology, National Academy of 


Sciences, Spring, 1996. 


 


"Ecosystem Preservation and the Economy of the Greater Yellowstone Area”, Conservation 


Biology 5(3), September, 1991. 


 


"For the Common Good:  Redirecting the Economy Toward Community, the Environment, and 


a Sustainable Future:  A Review,"  Environmental Ethics, 15(1):85-90, Spring, 1993.  


 


"Urban Size (Dis-)Amenities Revisited," J. of Urban Economics, 1981  


 


 d. Book Reviews in Refereed Journals 
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“The Not So Willd, Wild West: Property Rights on the Frontier,” a review of a book by 


Terry L. Anderson and Peter J. Hill. Oregon Historical Quarterly. 106(4):688-90. 


2005. 


 


“Frontiers in Regional Development,” a review of a book edited by Yehuda Gradus and 


Harvey Lithwick, Journal of Regional Science, 37(2):355-357, 1997 


 


“Community, Culture, and Economic Development:  The Social Roots of Local Action,” 


a review of the book by Meredith Ramsay, Journal of Regional Science, 


36(4):678-680, 1996 


 


“Saving All the Parts:  Reconciling Economics and the Endangered Species Act,” a 


review of a book by Rocky Barker, Journal of Wildlife Management, 60(4):976-


978. 


 


“Paradise Lost?  The Ecological Economics of Biodiversity,” a review  of a book by 


Edward B. Barbier et al., Journal of Wildlife Management, 60(3). 


 


"For the Common Good:  Redirecting the Economy Toward Community, the 


Environment, and a Sustainable Future:  A Review,"  Environmental Ethics, 


15(1):85-90, Spring, 1993. 


 


 e.  Selected Published Monographs and Reports 


Metals Mining and Sustainable Development in Central America: An Assessment of 


Benefits and Costs.  Oxfam America. 2009. 


 


An Economic Evaluation of a Renewed Uranium Mining Boom in New Mexico.  New 


Mexico Environmental Law Center. 2008 


 


The Economic Role of Mining in Minnesota: Past, Present, and Future. Minnesota Center 


for Environmental Advocacy and the Sierra Club, 2007 


 


Economic Realities in the Tillamook and Clatsop State Forests: Possibilities for 


Economic Expansion and Diversification, with Phil Ruder, a report prepared for the 


Tillamook Rainforest Coaltion, Portland, Oregon, January 2003 


 


Digging to Development: A Historic Look at Mining and Economic Development, 


September 2002, Oxfam America, Washington DC. 


 


The Socio-economic Impact of the Proposed Maine Woods National Park, RESTORE: The 


North Woods, Augusta, Maine, Spring, 2001. 


 


Montana: People and the Economy, with Richard N. Barrett, New York: Liz Claborne 


and Art Ortenberg Foundation, January, 1999. 


Economic Evaluation of River and Wetland Restoration Projects: A Conceptual Manual, 


with Ernie Niemi, U.S. Environmental Protection Agency, 1998.  
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Economic Well-Being and Environmental Protection in the Pacific Northwest:  A 


Consensus Statement by Pacific Northwest Economists, T.M. Power, editor, 


University of Montana, January, 1996.  


All That Glitters: An Evaluation of the Impact of Reform of the 1872 Mining Law on the 


Economy of the American West, Mineral Policy Center, Washington, D.C., 1993.  


"Measuring Economic Well-Being in Non-Metropolitan Areas", Office of Technology 


Assessment, U.S. Congress, Information Age Technology and Rural Economic 


Development, May, 1990.  


The Central Arizona Project: An Economic Analysis (National Audubon Society, 1979)  


Projections of Northern Great Plains Coal Mining and Energy Conversion Development 


1975-2000 (NSF/RANN, 1975)  


 


 f.  Other Professional Activities 


 


Regular "Commentator" on Montana Public Radio (twice a month) and in the regional and 


national press. 
 


  







----- Forwarded by Beverley A Everson/R3/USDAFS on 06/29/2010 02:34 PM ----- 
Melinda D Roth/R3/USDAFS

06/24/2010 01:22 PM

To brocious@base.sao.arizona.edu, cbeck@azdot.gov,
Cindy_Alvarez@blm.gov, daniel_moore@blm.gov, dt1@azdeq.gov,
David_Jacobs@azag.gov, falco@cfa.harvard.edu,
gfleming@asmi.az.gov, jmarques@ci.sahuarita.az.us,
jmtannler@azwater.gov, julia.fonseca@pima.gov, jwindes@azgfd.gov,
karen.howe@tonation-nsn.gov, lagrignano@azwater.gov,
lee.allison@azgs.az.gov, Leslie.Ethen@tucsonaz.gov,
LSwartzbaugh@asmi.az.gov, madan.singh@mines.az.gov,
mark.harting@aztucs.ang.af.mil, Marjorie.E.Blaine@usace.army.mil,
nicole.ewing-gavin@tucsonaz.gov, nicole.fyffe@pima.gov,
ohenderson@ci.sahuarita.az.us, rcasavant@azstateparks.gov,
rsejkora@azstateparks.gov, stahle@ci.sahuarita.az.us,
TEmery@azdot.gov, Teresa Ann Ciapusci/R3/USDAFS@FSNOTES

cc dkriegel@fs.fed.us, dsebesta@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, wkeyes@fs.fed.us, hschewel@fs.fed.us,
temmett@fs.fed.us, gmckay@fs.fed.us, rlefevre@fs.fed.us,
aelek@fs.fed.us, abelauskas@fs.fed.us, ecuriel@fs.fed.us,
mfarrell@fs.fed.us, wgillespie@fs.fed.us, ccleblanc@fs.fed.us,
seanlockwood@fs.fed.us, ljones02@fs.fed.us, cablair@fs.fed.us,
Beverley A Everson/R3/USDAFS@FSNOTES, pdl r3 coronado
flt@FSNOTES, tfurgason@swca.com, cbellavia@swca.com,
jrigg@swca.com, Melinda D Roth/R3/USDAFS@FSNOTES

Subject Fw:Rosemont Socio-Economic Presentation June 30th 9:30-11:00

Cooperating agencies and ID Team, This is a special topic and presentation at Wednesday's Core IDT
meeting that you are invited to.  Call me if you have questions.  To be sure we have enough space,
please drop me an email by Tuesday if you (and others from your agency) plan to attend.  Thanks. 

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

----- Forwarded by Melinda D Roth/R3/USDAFS on 06/24/2010 01:16 PM ----- 
Reta Laford/R3/USDAFS

06/24/2010 08:44 AM

To Melinda D Roth/R3/USDAFS@FSNOTES
cc

Subject RSVP, Socio-Economic Presentation June 30th 9:30-11:00

RSVP.  You are cordially invited to a socio-economic presentation by
Thomas Michael Power's on Wednesday, June 30 from 9:30 to 11:00.  The
presentation will be held in the Federal Building at 300 W Congress Street,
Room 4B. 

Information about Thomas Powers: 
Power Consulting has been applying the analytical tools of Natural
Resource Economics and Regional Economics to public policy issues for



almost 40 years. Water, energy, and environmental issues are intertwined
in ways that required new approaches to regulation. Dr. Power, a
Professor of Economics at The University of Montana and Chairman of the
Economics Department for 30 years, focused his research and publications
on these issues. Power Consulting has stayed focused on Natural
Resource Economics and the intersection between natural resources and
regional economic vitality. We focus on energy, mineral, water, land, and
environmental resources, their efficient use, and the ways their use affects
local economic vitality and well being. 

Reta Laford
Acting Forest Supervisor
Coronado National Forest
Phone:  520-388-8307
------------------------------------ 



From: Salek Shafiqullah
To: Roger D Congdon
Subject: Re: Inclusion of Recent Myers Groundwater Model Review in Upcoming SRK-Montgomery Meeting
Date: 02/11/2010 09:04 AM

Hello Roger,
We now have two reviews of the groundwater model.....SRK and Myers.  We are
attempting to have the folks at SRK meet with the folks at Montgomery to discuss
the review comments and it appears that the Myers report will be included in the
review package.  If you are interested, the dates appear to be shaping up to be Feb
22 and or 23 to discuss the model reviews.  I believe you could either come in
person or call in.  Consider this invitation and lets discuss soon. Thanks. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
----- Forwarded by Salek Shafiqullah/R3/USDAFS on 02/11/2010 08:59 AM -----

Salek
Shafiqullah/R3/USDAFS

02/11/2010 08:59 AM

To "Dale Ortman PE" <daleortmanpe@live.com>

cc "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Melinda D Roth'" <mroth@fs.fed.us>, "'Tom
Furgason'" <tfurgason@swca.com>

Subject Re: Inclusion of Recent Myers Groundwater Model

Review in Upcoming SRK-Montgomery Meeting

Hello Dale,
Yes, I agree that it would be beneficial to attempt to consolidate the review of both
SRK and Myers.  If we can get all of the outstanding issues resolved at this time it
will help us move forward without leaving any loose ends.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

02/11/2010 06:42 AM

To "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>

cc "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Melinda D Roth'" <mroth@fs.fed.us>, "'Tom
Furgason'" <tfurgason@swca.com>

Subject Inclusion of Recent Myers Groundwater Model
Review in Upcoming SRK-Montgomery Meeting

Salek,

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Roger D Congdon/OU=WO/O=USDAFS@FSNOTES
notes://entr3a/87256A81003FCE51/0/759C52E4C60D6424882576C7004B47F7


From: Salek Shafiqullah
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'
Subject: Re: Inclusion of Recent Myers Groundwater Model Review in Upcoming SRK-Montgomery Meeting
Date: 02/11/2010 08:59 AM

Hello Dale,
Yes, I agree that it would be beneficial to attempt to consolidate the review of both
SRK and Myers.  If we can get all of the outstanding issues resolved at this time it
will help us move forward without leaving any loose ends.  

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Dale Ortman PE" <daleortmanpe@live.com>

"Dale Ortman PE"
<daleortmanpe@live.com> 

02/11/2010 06:42 AM

To "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>

cc "'Beverley A Everson'" <beverson@fs.fed.us>,
"'Melinda D Roth'" <mroth@fs.fed.us>, "'Tom
Furgason'" <tfurgason@swca.com>

Subject Inclusion of Recent Myers Groundwater Model
Review in Upcoming SRK-Montgomery Meeting

Salek,

 
I think Pima County submitting the recent Myers report is most fortuitous; it allows
us to deal with all the peer review at one time.  I’d like to suggest we formally
include the Myers report in the upcoming SRK-Montgomery meeting and have
them develop a plan to resolve all the peer review issues.  Please get back to me on
this; however due to the short timeframe I’ll query SRK on this as well.

 
Cheers,

 
Dale

 
_______________________

 
Dale Ortman PE PLLC
Consulting Engineer

 

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:daleortmanpe@live.com
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:tfurgason@swca.com


(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office

 
daleortmanpe@live.com

 
PO Box 1233
Oracle, AZ  85623

 

mailto:daleortmanpe@live.com


From: Dale Ortman PE
To: 'Salek Shafiqullah'
Cc: 'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'
Subject: RE: Inclusion of Recent Myers Groundwater Model Review in Upcoming SRK-Montgomery Meeting
Date: 02/11/2010 08:13 PM

Salek,
 
I’ve arranged for SRK to be familiar with the Myers review and it will be included in the upcoming
meeting.
 
Dale
 
_______________________
 
Dale Ortman PE PLLC
Consulting Engineer
 
(520) 896-2404 - Arizona Office
(520) 449-7307 - Mobile
(435) 682-2777 - Utah Office
 
daleortmanpe@live.com
 
PO Box 1233
Oracle, AZ  85623
 
 
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Thursday, February 11, 2010 8:59 AM
To: Dale Ortman PE
Cc: 'Beverley A Everson'; 'Melinda D Roth'; 'Tom Furgason'
Subject: Re: Inclusion of Recent Myers Groundwater Model Review in Upcoming SRK-Montgomery
Meeting
 

Hello Dale, 
Yes, I agree that it would be beneficial to attempt to consolidate the review of both SRK and Myers.  If
we can get all of the outstanding issues resolved at this time it will help us move forward without
leaving any loose ends.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Dale Ortman PE"
<daleortmanpe@live.com>

To "'Salek Shafiqullah'" <sshafiqullah@fs.fed.us>
cc "'Beverley A Everson'" <beverson@fs.fed.us>, "'Melinda D Roth'"

<mroth@fs.fed.us>, "'Tom Furgason'" <tfurgason@swca.com>

mailto:daleortmanpe@live.com
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:tfurgason@swca.com
mailto:daleortmanpe@live.com


02/11/2010 06:42 AM il Subject Inclusion of Recent Myers Groundwater Model Review in Upcoming
SRK-Montgomery Meeting

 

Salek, 
  
I think Pima County submitting the recent Myers report is most fortuitous; it allows us to deal with all the peer
review at one time.  I’d like to suggest we formally include the Myers report in the upcoming SRK-Montgomery
meeting and have them develop a plan to resolve all the peer review issues.  Please get back to me on this;

however due to the short timeframe I’ll query SRK on this as well. 
  
Cheers, 
  
Dale 
  
_______________________ 
  
Dale Ortman PE PLLC 
Consulting Engineer 
  
(520) 896-2404 - Arizona Office 
(520) 449-7307 - Mobile 
(435) 682-2777 - Utah Office 
  
daleortmanpe@live.com 
  
PO Box 1233 
Oracle, AZ  85623 
 

mailto:daleortmanpe@live.com


From: Salek Shafiqullah
To: Melissa Reichard
Subject: Re: Issues & Themes
Date: 02/20/2009 03:26 PM

Hello Melissa,
Thanks for getting this out as I have it on my list to ask you for it.   
Note:  Tom Skinner has retired from the Forest Service in January and therefore, is
no longer on the project.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:mreichard@swca.com


From: Salek Shafiqullah
To: Beverley A Everson
Subject: Re: January 14 Rosemont Copper Project Core and Extended Team Meeting
Date: 01/09/2009 02:39 PM

Is the Rosemont geotech meeting in the afternoon or is this going to conflict?

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

01/09/2009 12:48 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Christopher C
LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Michael A
Linden/R3/USDAFS@FSNOTES, mriechard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES Roxane M
Raley/R3/USDAFS, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES

Subject Re: January 14 Rosemont Copper Project Core and

Extended Team Meeting

Please also plan on a half day meeting on Issue Statements on January 21, 8:00 to
12:00 in 4B.  Core team, this is a regular meeting date for us, so I expect that you
will be able to attend.  Extended team members, please attend if you can, as your
input is very important to the process.

Some of the team members may be asked at some point to help present Issue
Statement information to Jeanine and Reta and possibly some of the other members
of the FLT.  This has not been scheduled yet, and I am just giving you a head's up
at this point.  I will pass along further information on this as I have it.

Thanks, everyone.

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
notes://localhost/07257842007798C7/0/09E250047F6E74AF072578420077C563


Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

01/08/2009 09:41 AM

To Andrea W Campbell/R3/USDAFS@FSNOTES,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES Roxane M
Raley/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Alan
Belauskas/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, tfurgason@swca.com,
mriechard@SWCA.com

cc Michael A Linden/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES

Subject January 14 Rosemont Copper Project Core and
Extended Team Meeting

Hello Everyone,

This is to confirm that we will be having a meeting next Wednesday to review Issue
Statements for the project.  I expect to receive Issue Statements from SWCA on
Monday, and will distribute them when I receive them.  In the meantime, if you
haven't already done so, please review the scoping comments.  Also, everyone on
the team should be concurrently developing the Existing Conditions for his or her
area of expertise.

Our meeting on January 14 will be from 9:00 to 4:30 in 4B.  Please let me know if
you will be unable to attend.



(Mike and Mark, this is for information only)

Thank you!

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: Salek Shafiqullah
Subject: Re: January 14 Rosemont Copper Project Core and Extended Team Meeting
Date: 01/09/2009 03:25 PM

It's a double-header - Issue Statements in the morning, and in the afternoon, for a
few of us, the tech. meeting.

On another matter, did you want to review the OPM guidelines for comparison with
the potential subcontractors' qualifications?  I'm hoping to get the recommendation
letter to SWCA soon, but want to give you a chance for this last part of the review if
you want to do it. 

Thanks.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

01/09/2009 02:39 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc

Subject Re: January 14 Rosemont Copper Project Core and

Extended Team Meeting

Is the Rosemont geotech meeting in the afternoon or is this going to conflict?

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

01/09/2009 12:48 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Christopher C
LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
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Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Michael A
Linden/R3/USDAFS@FSNOTES, mriechard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES Roxane M
Raley/R3/USDAFS, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES

Subject Re: January 14 Rosemont Copper Project Core and

Extended Team Meeting

Please also plan on a half day meeting on Issue Statements on January 21, 8:00 to
12:00 in 4B.  Core team, this is a regular meeting date for us, so I expect that you
will be able to attend.  Extended team members, please attend if you can, as your
input is very important to the process.

Some of the team members may be asked at some point to help present Issue
Statement information to Jeanine and Reta and possibly some of the other members
of the FLT.  This has not been scheduled yet, and I am just giving you a head's up
at this point.  I will pass along further information on this as I have it.

Thanks, everyone.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

01/08/2009 09:41 AM

To Andrea W Campbell/R3/USDAFS@FSNOTES,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
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Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES Roxane M
Raley/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Alan
Belauskas/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, tfurgason@swca.com,
mriechard@SWCA.com

cc Michael A Linden/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES

Subject January 14 Rosemont Copper Project Core and
Extended Team Meeting

Hello Everyone,

This is to confirm that we will be having a meeting next Wednesday to review Issue
Statements for the project.  I expect to receive Issue Statements from SWCA on
Monday, and will distribute them when I receive them.  In the meantime, if you
haven't already done so, please review the scoping comments.  Also, everyone on
the team should be concurrently developing the Existing Conditions for his or her
area of expertise.

Our meeting on January 14 will be from 9:00 to 4:30 in 4B.  Please let me know if
you will be unable to attend.

(Mike and Mark, this is for information only)

Thank you!

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Salek Shafiqullah
To: Beverley A Everson
Subject: Re: January 14 Rosemont Copper Project Core and Extended Team Meeting
Date: 01/09/2009 04:18 PM

Hello Bev,
I reviewed the resumes for technical competency and feel pretty good about the
qualifications.   If you could do any OPM type review (ie. legal, or  bureaucratic
review) that would be great.  If anyone is in doubt, then lets discuss.  Thanks 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

01/09/2009 03:25 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject Re: January 14 Rosemont Copper Project Core and

Extended Team Meeting

It's a double-header - Issue Statements in the morning, and in the afternoon, for a
few of us, the tech. meeting.

On another matter, did you want to review the OPM guidelines for comparison with
the potential subcontractors' qualifications?  I'm hoping to get the recommendation
letter to SWCA soon, but want to give you a chance for this last part of the review if
you want to do it. 

Thanks.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Salek Shafiqullah/R3/USDAFS

Salek
Shafiqullah/R3/USDAFS

01/09/2009 02:39 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc

Subject Re: January 14 Rosemont Copper Project Core and

Extended Team Meeting
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Is the Rosemont geotech meeting in the afternoon or is this going to conflict?

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

01/09/2009 12:48 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Alan Belauskas/R3/USDAFS@FSNOTES, Andrea W
Campbell/R3/USDAFS@FSNOTES, Christopher C
LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Michael A
Linden/R3/USDAFS@FSNOTES, mriechard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES Roxane M
Raley/R3/USDAFS, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES

Subject Re: January 14 Rosemont Copper Project Core and

Extended Team Meeting

Please also plan on a half day meeting on Issue Statements on January 21, 8:00 to
12:00 in 4B.  Core team, this is a regular meeting date for us, so I expect that you
will be able to attend.  Extended team members, please attend if you can, as your
input is very important to the process.

Some of the team members may be asked at some point to help present Issue
Statement information to Jeanine and Reta and possibly some of the other members
of the FLT.  This has not been scheduled yet, and I am just giving you a head's up
at this point.  I will pass along further information on this as I have it.

Thanks, everyone.
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Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

01/08/2009 09:41 AM

To Andrea W Campbell/R3/USDAFS@FSNOTES,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES Roxane M
Raley/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Alan
Belauskas/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, tfurgason@swca.com,
mriechard@SWCA.com

cc Michael A Linden/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES

Subject January 14 Rosemont Copper Project Core and
Extended Team Meeting

Hello Everyone,

This is to confirm that we will be having a meeting next Wednesday to review Issue
Statements for the project.  I expect to receive Issue Statements from SWCA on
Monday, and will distribute them when I receive them.  In the meantime, if you
haven't already done so, please review the scoping comments.  Also, everyone on
the team should be concurrently developing the Existing Conditions for his or her
area of expertise.

Our meeting on January 14 will be from 9:00 to 4:30 in 4B.  Please let me know if
you will be unable to attend.



(Mike and Mark, this is for information only)

Thank you!

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: Beverley A Everson
Cc: Alan Belauskas; Andrea W Campbell; Christopher C LeBlanc; Debby Kriegel; Deborah K Sebesta; Eli Curiel;

George McKay; Heidi Schewel; Janet Jones; Jennifer Ruyle; John Able; Keith L Graves; Kendall Brown; Larry
Jones; Mark E Schwab; Mary M Farrell; Michael A Linden; mriechard@SWCA.com; Reta Laford; Robert Lefevre;
Salek Shafiqullah; Sarah L Davis; Shane Lyman; Tami Emmett; Teresa Ann Ciapusci; tfurgason@swca.com;
Walter Keyes; William B Gillespie

Subject: Re: January 14 Rosemont Copper Project Core and Extended Team Meeting
Date: 01/09/2009 12:48 PM

Please also plan on a half day meeting on Issue Statements on January 21, 8:00 to
12:00 in 4B.  Core team, this is a regular meeting date for us, so I expect that you
will be able to attend.  Extended team members, please attend if you can, as your
input is very important to the process.

Some of the team members may be asked at some point to help present Issue
Statement information to Jeanine and Reta and possibly some of the other members
of the FLT.  This has not been scheduled yet, and I am just giving you a head's up
at this point.  I will pass along further information on this as I have it.

Thanks, everyone.

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

01/08/2009 09:41 AM

To Andrea W Campbell/R3/USDAFS@FSNOTES,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, Janet
Jones/R3/USDAFS@FSNOTES, Jennifer
Ruyle/R3/USDAFS@FSNOTES, John
Able/R3/USDAFS@FSNOTES, Keith L
Graves/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES Roxane M
Raley/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Shane
Lyman/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Walter
Keyes/R3/USDAFS@FSNOTES, Alan
Belauskas/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES, Reta
Laford/R3/USDAFS@FSNOTES, tfurgason@swca.com,
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mriechard@SWCA.com

cc Michael A Linden/R3/USDAFS@FSNOTES, Mark E
Schwab/R3/USDAFS@FSNOTES

Subject January 14 Rosemont Copper Project Core and
Extended Team Meeting

Hello Everyone,

This is to confirm that we will be having a meeting next Wednesday to
review Issue Statements for the project.  I expect to receive Issue
Statements from SWCA on Monday, and will distribute them when I
receive them.  In the meantime, if you haven't already done so, please
review the scoping comments.  Also, everyone on the team should be
concurrently developing the Existing Conditions for his or her area of
expertise.

Our meeting on January 14 will be from 9:00 to 4:30 in 4B.  Please let
me know if you will be unable to attend.

(Mike and Mark, this is for information only)

Thank you!

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: George McKay
To: Beverley A Everson
Cc: Andrea W Campbell; Arthur S Elek; Beverley A Everson; ccoyle@swca.com; Christopher C LeBlanc; Debby

Kriegel; Deborah K Sebesta; Eli Curiel; Heidi Schewel; John Able; Kendall Brown; Kent C Ellett; Larry Jones;
Marc Kaplan; Mary M Farrell; mreichard@SWCA.com; Reta Laford; Robert Lefevre; S@FSNOTES; Salek
Shafiqullah; Sarah L Davis; Tami Emmett; tfurgason@swca.com; Walter Keyes; William B Gillespie

Subject: Re: June 10 Rosemont Copper Project Extended IDT Meeting
Date: 06/03/2009 08:22 PM

I will be on my way to Disneyland.

▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS

06/03/2009 07:15 PM

To Beverley A Everson/R3/USDAFS@FSNOTES

cc Andrea W Campbell/R3/USDAFS@FSNOTES, Arthur S
Elek/R3/USDAFS@FSNOTES, ccoyle@swca.com,
Christopher C LeBlanc/R3/USDAFS@FSNOTES, Debby
Kriegel/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Eli
Curiel/R3/USDAFS@FSNOTES, George
McKay/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTE, John
Able/R3/USDAFS@FSNOTES, Kendall
Brown/R3/USDAFS@FSNOTES, Kent C
Ellett/R3/USDAFS@FSNOTES, Larry
Jones/R3/USDAFS@FSNOTES, Marc
Kaplan/R3/USDAFS@FSNOTES, Mary M
Farrell/R3/USDAFS@FSNOTES, mreichard@SWCA.com,
Reta Laford/R3/USDAFS@FSNOTES, Robert
Lefevre/R3/USDAFS@FSNOTES, S@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES, Sarah L
Davis/R3/USDAFS@FSNOTES, Tami
Emmett/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Walter Keyes/R3/USDAFS@FSNOTES, William B
Gillespie/R3/USDAFS@FSNOTES

Subject June 10 Rosemont Copper Project Extended IDT

Meeting

Hi Team,

This is to let you know that we will have a morning meeting of the
extended IDT on June 10 in 4B, 9:00 to 12:00.  John Able will be
introducing you to the new project website that will be up and running
very soon.  The website will have a user-friendly searchable comments
database that I would like to get your feedback on. 

On aother subject, you've all been notified of the technical reports
submitted by Rosemont over the past couple of months that are
available on WebEx.  You should all be reading and reviewing the
reports in your resource areas.  As a reminder, remember that I have
hard copies of the reports that I am happy to share with you if you
need them (I am not passing them out to everyone as I have limited
copies, but can get more copies as needed).
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See you on the 10th.

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Larry Jones
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; Beverley A Everson; cablair@fs.fed.us; ccleblanc@fs.fed.us;

dkriegel@fs.fed.us; dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall
Brown; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us; rlefevre@fs.fed.us;
seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com;
Walter Keyes; wgillespie@fs.fed.us

Subject: Re: June 23 IDT meeting and July 21 extended IDT meeting (note this is the third instead of the second
Wednesday in July)

Date: 06/22/2010 08:14 AM

Bev et al.-- 

I'm not sure if I will make it, but if not, here is my update.  I am working on the Wildlife Specialist report
and Biological Evaluation with Geoff Soroka (my SWCA counterpart (he is doing DEIS Chapter 3
first...he is their only bio writer); I am writing the account for the orchid in the BE), checking with BLM
about their biologist report needs and effect determination requirements (for BLM sensitive species),
and I plan to spend most of Wednesday going through my files and getting them cleaned up and into
the project record (at least what I can do that day). And you know I am caught up on reviews of
reports, except that the all of the SWCA bio reports are works in progress. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us 

Beverley A Everson/R3/USDAFS

06/21/2010 05:26 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,

ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us, Melinda D
Roth/R3/USDAFS@FSNOTES, mfarrell@fs.fed.us,
mreichard@swca.com, rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

Subject June 23 IDT meeting and July 21 extended IDT meeting (note this is

the third instead of the second Wednesday in July)Link

RCP Team, 

Please plan on a short IDT meeting this Wednesday, 9:00 to 10:30, to exchange updates on what
everyone has been working on relative to the project.  This is a core team meeting, but as always,
extended team members are welcome.  We'll be meeting in 6V6. 

Our next extended team meeting will be on July 21, to accomodate a presentation on dark skies that
Sarah has scheduled for us.  Note that this is the third Wednesday in July, rather than our usual
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meeting date on the second Wednesday of the month. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305 



From: Debby Kriegel
To: mbidwell@swca.com; daleortmanpe@live.com
Cc: sshafiqullah@fs.fed.us; mreichard@swca.com; jrigg@swca.com; Debby Kriegel
Subject: RE: June 4th Reclamation meeting
Date: 05/26/2010 08:43 AM

Marcie:  I think that the purpose of the meeting is for Rosemont to show us the options for moving
tailings cells around and some rough shaping for a canyon-like drainageway on the waste rock.  If their
presentation can be done on-line, you probably don't need to be in the room to provide comments.  If
they only bring printed maps, it'd be great if you could be here.  I guess I'm also not certain whether we
are likely to be doing any preliminary design work on that day or just reviewing Rosemont's options for
use by David and Horst to landform later. 

Dale:  Please advise.  

"Marcie Bidwell" <mbidwell@swca.com>

05/25/2010 02:04 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>, "Dale Ortman PE"
<daleortmanpe@live.com>, "Jonathan Rigg" <jrigg@swca.com>

cc "Debby Kriegel" <dkriegel@fs.fed.us>
Subject RE: June 4th Reclamation meeting

Hello All, 
(thanks for the forward Salek) 
  
I am curious if I am to attend the next meeting in person or on the phone? 
  
My preference would be for in person if its going to involve maps, but I am flexible as to what the
change order may allow. 
  
Thanks! let me know 
Marcie 
  
  

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Monday, May 24, 2010 5:47 PM
To: Melissa Reichard
Cc: Debby Kriegel; Marcie Bidwell
Subject: June 4th Reclamation meeting

Hello Mel, 
Marcie also met with us today via conference call.  I did not see her name on the invitation list for June
4th.  Thanks for checking into this. 

Salek Shafiqullah, Hydrologist
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Coronado National Forest
520-388-8377 



From: Dale Ortman PE
To: mbidwell@swca.com
Cc: sshafiqullah@fs.fed.us; mreichard@swca.com; jrigg@swca.com; 'Debby Kriegel'
Subject: RE: June 4th Reclamation meeting
Date: 05/28/2010 07:16 AM

Marcie,
 
At this stage in the process I do not see where a trip to Tucson for the June 4 meeting will be cost
effective.  Rosemont is working on the basic feasibility of a revised drainage plan and until that is
worked out and we have maps of the fundamental topography most everything else is premature. 
However, if you have other reasons to be in Tucson and the meeting fits your schedule then you
are certainly welcome.
 
Cheers,
 
Dale
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Wednesday, May 26, 2010 8:43 AM
To: mbidwell@swca.com; daleortmanpe@live.com
Cc: sshafiqullah@fs.fed.us; mreichard@swca.com; jrigg@swca.com; Debby Kriegel
Subject: RE: June 4th Reclamation meeting
 

Marcie:  I think that the purpose of the meeting is for Rosemont to show us the options for moving
tailings cells around and some rough shaping for a canyon-like drainageway on the waste rock.  If their
presentation can be done on-line, you probably don't need to be in the room to provide comments.  If
they only bring printed maps, it'd be great if you could be here.  I guess I'm also not certain whether we
are likely to be doing any preliminary design work on that day or just reviewing Rosemont's options for
use by David and Horst to landform later. 

Dale:  Please advise.  

"Marcie Bidwell" <mbidwell@swca.com>

05/25/2010 02:04 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>, "Dale Ortman PE"
<daleortmanpe@live.com>, "Jonathan Rigg" <jrigg@swca.com>

cc "Debby Kriegel" <dkriegel@fs.fed.us>
Subject RE: June 4th Reclamation meeting

 

Hello All, 
(thanks for the forward Salek) 
  
I am curious if I am to attend the next meeting in person or on the phone? 
  
My preference would be for in person if its going to involve maps, but I am flexible as to what the
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change order may allow. 
  
Thanks! let me know 
Marcie 
  
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Monday, May 24, 2010 5:47 PM
To: Melissa Reichard
Cc: Debby Kriegel; Marcie Bidwell
Subject: June 4th Reclamation meeting

Hello Mel, 
Marcie also met with us today via conference call.  I did not see her name on the invitation list for June
4th.  Thanks for checking into this. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377



From: Dale Ortman PE
To: mbidwell@swca.com
Cc: sshafiqullah@fs.fed.us; mreichard@swca.com; jrigg@swca.com; 'Debby Kriegel'
Subject: RE: June 4th Reclamation meeting
Date: 05/28/2010 07:14 AM

Marcie,
 
At this stage in the process I do not see where a trip to Tucson for the June 4 meeting will be cost
effective.  Rosemont is working on the basic feasibility of a revised drainage plan and until that is
worked out and we have maps of the fundamental topography most everything else is premature. 
However, if you have other reasons to be in Tucson and the meeting fits your schedule then you
are certainly welcome.
 
Cheers,
 
Dale
 

From: Debby Kriegel [mailto:dkriegel@fs.fed.us] 
Sent: Wednesday, May 26, 2010 8:43 AM
To: mbidwell@swca.com; daleortmanpe@live.com
Cc: sshafiqullah@fs.fed.us; mreichard@swca.com; jrigg@swca.com; Debby Kriegel
Subject: RE: June 4th Reclamation meeting
 

Marcie:  I think that the purpose of the meeting is for Rosemont to show us the options for moving
tailings cells around and some rough shaping for a canyon-like drainageway on the waste rock.  If their
presentation can be done on-line, you probably don't need to be in the room to provide comments.  If
they only bring printed maps, it'd be great if you could be here.  I guess I'm also not certain whether we
are likely to be doing any preliminary design work on that day or just reviewing Rosemont's options for
use by David and Horst to landform later. 

Dale:  Please advise.  

"Marcie Bidwell" <mbidwell@swca.com>

05/25/2010 02:04 PM

To "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Melissa Reichard"
<mreichard@swca.com>, "Dale Ortman PE"
<daleortmanpe@live.com>, "Jonathan Rigg" <jrigg@swca.com>

cc "Debby Kriegel" <dkriegel@fs.fed.us>
Subject RE: June 4th Reclamation meeting

 

Hello All, 
(thanks for the forward Salek) 
  
I am curious if I am to attend the next meeting in person or on the phone? 
  
My preference would be for in person if its going to involve maps, but I am flexible as to what the
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change order may allow. 
  
Thanks! let me know 
Marcie 
  
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Monday, May 24, 2010 5:47 PM
To: Melissa Reichard
Cc: Debby Kriegel; Marcie Bidwell
Subject: June 4th Reclamation meeting

Hello Mel, 
Marcie also met with us today via conference call.  I did not see her name on the invitation list for June
4th.  Thanks for checking into this. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377



From: Marcie Bidwell
To: Salek Shafiqullah; Melissa Reichard; Dale Ortman PE; Jonathan Rigg
Cc: Debby Kriegel
Subject: RE: June 4th Reclamation meeting
Date: 05/25/2010 02:04 PM

Hello All,
(thanks for the forward Salek)
 
I am curious if I am to attend the next meeting in person or on the phone?
 
My preference would be for in person if its going to involve maps, but I am flexible as to what the
change order may allow.
 
Thanks! let me know
Marcie
 
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Monday, May 24, 2010 5:47 PM
To: Melissa Reichard
Cc: Debby Kriegel; Marcie Bidwell
Subject: June 4th Reclamation meeting

Hello Mel, 
Marcie also met with us today via conference call.  I did not see her name on the invitation list for June
4th.  Thanks for checking into this. 

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
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From: Larry Jones
To: Terry Chute
Cc: Reta Laford; Tom Furgason; Richard A Gerhart
Subject: Re: kudos and plans
Date: 07/28/2010 07:57 AM

Hey Terry--

OK, I'll carry on and get my DEIS comments to Geoff today, then when Rick and I
are in the same place at the same time, we can discuss. I know the findings aren't 
typical of the Coronado, but this isn't a typical project (I know of no other project of
this magnitude and intensity). I won't be able to work on Rosemont again until Aug
9, but most of that week is "free" and if Idon't have appeals team on week of 15,
most of the month is "free".

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
▼ "Terry Chute" <tjchute@msn.com>

"Terry Chute"
<tjchute@msn.com> 

07/28/2010 07:36 AM

To "Larry Jones" <ljones02@fs.fed.us>

cc "Reta Laford" <rlaford@fs.fed.us>, "Tom Furgason"
<tfurgason@swca.com>

Subject Re: kudos and plans

Larry,

 
Welcome back!  Hope you had a great time in Mexico.  While you were gone
I took the liberty to meet with Rick Gerhardt to help me get familiar with the
Coronado relationship with Fish & Wildlife Service, how consultation typically
works on the Forest, and the findings that are typical for big projects on the
Coronado.  One point of discussion were some of the preliminary findings
that were on the table that you, Geoff, Bev and I discussed a couple weeks
ago before you left on vacation.  Rick expressed concern that some of the
findings were no typical for the Coronado.  He could best describe his
concerns to you in person, however he is in the first week of a 2 week
vacation.  I asked Rick to get with you when he gets back and talk to you
about his concerns.  So...please continue on to work your section with the
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idea of getting it into a final draft form, with the understanding that there
may be some changes down the road.  

 
Obviously this would have all worked better if we could sit around the table
together; however vacation schedules have made that impossible.  I'll be
back in Tucson next Monday if you want to discuss further.  In conversations
about the overall progress of this project, I briefly discussed this with Reta,
so I am copying her on this email so she can stay informed, as she has
requested that I do.  I am also copying Tom Fergason so he knows there may
be some modifications in a couple weeks.

 
Thanks.....Terry Chute

 
From: Larry Jones 
Sent: Tuesday, July 27, 2010 12:00 PM
To: gsoroka@swca.com 
Cc: tfurgason@swca.com ; Melinda D Roth ; tjchute@msn.com ; Richard A
Gerhart 
Subject: kudos and plans

Hey Geoff-- 

I've been plugging away at the table with effects determinations, and
should finish it today.  The updated BE and specialists report are very
helpful, and now I find it pretty easy to make the determinations (most
agree with yours). 

So, I wanted to say thanks for your hard work and patience...and
putting up with my "demands"...I think this stuff is finally coming
together for some quality products. 

My plan is to finish the table today, then spend tomorrow commenting
on Chapter 3 of DEIS (that is my only working day I can devote to
Rosemont before your deadline, so what is done tomorrow will have to
be good enough).  This should give you time to make adjustments to
DEIS. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Geoff Soroka
To: Larry Jones
Cc: Tom Furgason; Melinda D Roth; tjchute@msn.com; Richard A Gerhart
Subject: RE: kudos and plans
Date: 07/27/2010 12:42 PM

Larry,
I am glad that the reports are useful and have helped with the effects calls. And I agree that everything
is finally coming together nicely after some initial pains, which were no surprise for a project as
complex as this one! I will be looking forward to the comments on Chapter 3 tomorrow so that I can
finalize the Biological Resources section for the DEIS.
 
Thank you,
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 27, 2010 11:00 AM
To: Geoff Soroka
Cc: Tom Furgason; Melinda D Roth; tjchute@msn.com; Richard A Gerhart
Subject: kudos and plans
 

Hey Geoff-- 

I've been plugging away at the table with effects determinations, and should finish it today.  The
updated BE and specialists report are very helpful, and now I find it pretty easy to make the
determinations (most agree with yours). 

So, I wanted to say thanks for your hard work and patience...and putting up with my "demands"...I
think this stuff is finally coming together for some quality products. 

My plan is to finish the table today, then spend tomorrow commenting on Chapter 3 of DEIS (that is
my only working day I can devote to Rosemont before your deadline, so what is done tomorrow will
have to be good enough).  This should give you time to make adjustments to DEIS. 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Salek Shafiqullah
To: Melissa Reichard; Dale Ortman PE
Cc: Beverley A Everson; dkriegel@fs.fed.us
Subject: Re: Land forming/Sedimentation virtual meeting
Date: 01/28/2010 08:58 AM

Melissa,     Thanks for the invitation.  I would like to attend at the SWCA office.
Dale,         I like the idea of staying afterwards to discuss other loose ends.
See you there.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Melissa Reichard" <mreichard@swca.com>

"Melissa Reichard"
<mreichard@swca.com> 

01/27/2010 04:24 PM

To "Beverley A Everson" <beverson@fs.fed.us>,
"Marcie Bidwell" <mbidwell@swca.com>,
<dkriegel@fs.fed.us>, <sshafiqullah@fs.fed.us>,
"George, Michael" <Michael_George@golder.com>,
"Annandale, George"
<George_Annandale@golder.com>

cc "Dale Ortman PE" <daleortmanpe@live.com>

Subject Land forming/Sedimentation virtual meeting

All-

 
You should have received an invitation in a separate email to a WebEx meeting.
When you are ready to sign in, click the link in the email to gain visual access to the
presentation and call the phone number that I included in the notes section to
access the teleconference.

 
If any of you have any questions about content, contact Dale. If you have any
technical difficulties, contact me.

 
Mike & George- Whomever decides to present from their computer should login a
couple minutes early so that I can transfer the visual to your system. Please call the
office (520)325-9194 when you are ready to give it a go.

 
Thanks!

 
Melissa  Reichard
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Project Administrator
SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
(520)325-9194, (520)325-2033 fax

 
Sound Science. Creative Solutions.

 
"Man's mind, once stretched by a new idea, never regains
its original dimensions." -Oliver Wendell Holmes



From: Dale Ortman PE
To: 'Salek Shafiqullah'
Subject: RE: Land forming/Sedimentation virtual meeting
Date: 01/28/2010 09:33 AM

Salek,
 
Great, see you after the teleconference on Monday.
 
Dale
 

From: Salek Shafiqullah [mailto:sshafiqullah@fs.fed.us] 
Sent: Thursday, January 28, 2010 8:59 AM
To: Melissa Reichard; Dale Ortman PE
Cc: Beverley A Everson; dkriegel@fs.fed.us
Subject: Re: Land forming/Sedimentation virtual meeting
 

Melissa,         Thanks for the invitation.  I would like to attend at the SWCA office. 
Dale,                 I like the idea of staying afterwards to discuss other loose ends. 
See you there.   

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377 

"Melissa Reichard" <mreichard@swca.com>

01/27/2010 04:24 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Marcie Bidwell"
<mbidwell@swca.com>, <dkriegel@fs.fed.us>,
<sshafiqullah@fs.fed.us>, "George, Michael"
<Michael_George@golder.com>, "Annandale, George"
<George_Annandale@golder.com>

cc "Dale Ortman PE" <daleortmanpe@live.com>
Subject Land forming/Sedimentation virtual meeting

 

All- 
  
You should have received an invitation in a separate email to a WebEx meeting. When you are ready to sign in,
click the link in the email to gain visual access to the presentation and call the phone number that I included in

the notes section to access the teleconference. 
  
If any of you have any questions about content, contact Dale. If you have any technical difficulties, contact me. 
  
Mike & George- Whomever decides to present from their computer should login a couple minutes early so that I

can transfer the visual to your system. Please call the office (520)325-9194 when you are ready to give it a go. 
  
Thanks! 
  
Melissa  Reichard 

mailto:daleortmanpe@live.com
mailto:sshafiqullah@fs.fed.us


Project Administrator 
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 85701 
(520)325-9194, (520)325-2033 fax 
  
Sound Science. Creative Solutions. 
  
"Man's mind, once stretched by a new idea, never regains its original dimensions." -
Oliver Wendell Holmes



From: Melinda D Roth
To: Larry Jones
Cc: Beverley A Everson; Richard A Gerhart; Robert Lefevre; Salek Shafiqullah; tfurgason@swca.com
Subject: Re: Latest Rosemont report
Date: 11/25/2009 11:56 AM

Seems to me we would want to develop a report that contained complete
information before we would share with others.  Sending an incomplete rough draft
creates more work on everyone's part.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS 

11/10/2009 08:14 AM

To Beverley A Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Bobbi L Barrera/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Richard A
Gerhart/R3/USDAFS@FSNOTES

cc Robert Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

Subject Latest Rosemont report

Thanks (Bev?) for the hard copy of the internal draft for discussion of
the Biological Resources and Mitigation Concept from WestLand
(2007).  I only had time to glance at it briefly this morn (I'm on other
duties today), but I do have this to say...it is quite insufficient for any
kind of sensitive species (Regional Forester's and BLM)
evaluation...there is but a small handful of the sensitive species
mentioned (like the draft DEIS...where did they get the alleged list to
begin with?...certainly not our 1999 list) and MIS are not even
mentioned, with much more effort going to Pima Co. "Priority
Vulnerable Species", rather than the taxa we are required to analyze in
the FS and BLM.

Having said that, I don't see a need to invest in commenting to
WestLand and awaiting any more iterations (nothing was changed
after my first round of comments, anyway).  It is fine that they
provided the info that they did; we can add this report to the pool of
potential references, but we still need to do the job right ourselves, by
assessing the proper species, as per the White Paper (aka Biologist's
Specialist Report) I mentioned, and the other products in my list to
SWCA (being reviewed now).  This concept extends beyond this
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particular report--WestLand reports have varying degrees of utility, but
we need to make sure we are covered on our end, and SWCA is our
contracting entity to do that, with our oversight being the checks and
balances.

Also, said report says "internal draft for discussion purposes only"...can
we share with coop agency biologists?  They have been clamoring for
it...also, BLM and the Corps are more than coop agencies, they are
signatories, so do we withhold anything from them?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Melinda D Roth
To: Larry Jones
Cc: Beverley A Everson; Richard A Gerhart; Robert Lefevre; Salek Shafiqullah; tfurgason@swca.com
Subject: Re: Latest Rosemont report
Date: 11/25/2009 11:56 AM

Seems to me we would want to develop a report that contained complete
information before we would share with others.  Sending an incomplete rough draft
creates more work on everyone's part.

Mindee Roth
Coronado National Forest
300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)

▼ Larry Jones/R3/USDAFS

Larry
Jones/R3/USDAFS 

11/10/2009 08:14 AM

To Beverley A Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, tfurgason@swca.com,
Bobbi L Barrera/R3/USDAFS@FSNOTES, Deborah K
Sebesta/R3/USDAFS@FSNOTES, Richard A
Gerhart/R3/USDAFS@FSNOTES

cc Robert Lefevre/R3/USDAFS@FSNOTES, Salek
Shafiqullah/R3/USDAFS@FSNOTES

Subject Latest Rosemont report

Thanks (Bev?) for the hard copy of the internal draft for discussion of
the Biological Resources and Mitigation Concept from WestLand
(2007).  I only had time to glance at it briefly this morn (I'm on other
duties today), but I do have this to say...it is quite insufficient for any
kind of sensitive species (Regional Forester's and BLM)
evaluation...there is but a small handful of the sensitive species
mentioned (like the draft DEIS...where did they get the alleged list to
begin with?...certainly not our 1999 list) and MIS are not even
mentioned, with much more effort going to Pima Co. "Priority
Vulnerable Species", rather than the taxa we are required to analyze in
the FS and BLM.

Having said that, I don't see a need to invest in commenting to
WestLand and awaiting any more iterations (nothing was changed
after my first round of comments, anyway).  It is fine that they
provided the info that they did; we can add this report to the pool of
potential references, but we still need to do the job right ourselves, by
assessing the proper species, as per the White Paper (aka Biologist's
Specialist Report) I mentioned, and the other products in my list to
SWCA (being reviewed now).  This concept extends beyond this
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particular report--WestLand reports have varying degrees of utility, but
we need to make sure we are covered on our end, and SWCA is our
contracting entity to do that, with our oversight being the checks and
balances.

Also, said report says "internal draft for discussion purposes only"...can
we share with coop agency biologists?  They have been clamoring for
it...also, BLM and the Corps are more than coop agencies, they are
signatories, so do we withhold anything from them?

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us



From: Salek Shafiqullah
To: Beverley A Everson
Subject: Re: list of potential alternative water sources for Rosemont
Date: 05/18/2010 02:55 PM

Hello Bev,
I came up with some additional ideas.  If I think of others, I'll let you know.  Lets
discuss and keep me in the loop.  Thanks. 

Potable sources to the East:
    Davidson Canyon
    Cienega Creek
    Sonoita Creek
    San Pedro River

Potable sources to the West
    Santa Cruz River basin (existing M&E permit in Sahuarita)
    Other private property adjacent to Santa Cruz River or Sahuarita (buffer distance
from residences or businesses)
    State Land groundwater (buffer distance from residences or businesses)
    Santa Rita Experimental Range groundwater (buffer distance from residences or
businesses)
    CAP direct delivery
    T.O. nation groundwater direct delivery
    RO water from Yuma Treatment 

Localized CAP recharge and recovery (not wet water)
    Pima mine road recharge as space permits (Augusta has some existing credit)
    Fico groundwater savings facility
    841 facility (T.O. recharge).  ASARCO has used this facility
    Future Community Water facility

TAMA CAP recharge and recovery (not wet water and distant)
    Lower Santa Cruz Constructed facility (Augusta has some existing credit)
    Avra Valley Constructed facility (Augusta has some existing credit)

Non potable sources to the West
    Green Valley waste water effluent
    Nogales waste water effluent
    Tucson waste water effluent
    Tucson reclaimed water
    Sierrita Sulfate Plume consent water from FMI
    Secretary of Interior effluent
    Secretary of Interior managed recharge credit recovery (not wet water)
    Deep aquifer brackish water
    Ocean water from sea of cortez, desalinized

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES


Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ Beverley A Everson/R3/USDAFS

Beverley A
Everson/R3/USDAFS 

05/18/2010 01:16 PM

To Salek Shafiqullah/R3/USDAFS@FSNOTES

cc

Subject list of potential alternative water sources for Rosemont

Sal,

Per our phone conversation just now, here are the ideas that I've
heard:

effluent

desalinized water

CAP water from the T.O. Nation

other CAP water

water from the Las Cienegas Watershed

water from the Sierrita sulfate plume

Are there any others that need to be considered as possible alternative
water sources for the project?

Please respond today if you can.

Thanks!

Bev

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Suzanne Griset
To: Tom Furgason; rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;

rmraley@fs.fed.us; Tom Furgason; Rion Bowers; mjfitch@fs.fed.us; tciapusci@fs.fed.us; awcampbell@fs.fed.us;
beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; Jerome Hesse; klgraves@fs.fed.us; aelek@fs.fed.us;
Trent Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us; jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser;
wkeyes@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; Jill  Grams; temmett@fs.fed.us; Geoff Soroka;
ccleblanc@fs.fed.us; ecuriel@fs.fed.us; ljones02@fs.fed.us; Elisha Hornung; Keith Pohs; Tamara Larson; Dale
Ortman; Harmony Hall; Marcie Bidwell; Ralph Ellis; Jeff Connell; Devin Keane; mroth@fs.fed.us;
daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com; bschneid@email.arizona.edu;
rlaford@fs.fed.us; Megan Robertson; rlefevre@fs.fed.us; abelauskas@fs.fed.us; Ken Kertell; Melissa Reichard;
Ben Gaddis; Kevin Serrato; dsebesta@fs.fed.us; devinquintana@fs.fed.us

Cc: Tom Furgason
Subject: RE: List of Reports Submitted by Rosemont Copper Co.
Date: 07/22/2009 08:49 AM

Tom - I note that none of the SWCA reports (geotechnical arch survey; MPO arch survey) are listed. Is
this because we are submitting them directly to CNF?
 
Where are they proposing to locate the soil salvage storage areas?
 
Suzanne 
 

From: rosemonteis on behalf of Tom Furgason
Sent: Tue 7/21/2009 2:20 PM
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;
rmraley@fs.fed.us; Tom Furgason; Rion Bowers; mjfitch@fs.fed.us; tciapusci@fs.fed.us;
awcampbell@fs.fed.us; beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; Jerome Hesse;
klgraves@fs.fed.us; aelek@fs.fed.us; Trent Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us;
jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser; wkeyes@fs.fed.us; dkriegel@fs.fed.us;
sshafiqullah@fs.fed.us; Jill Grams; temmett@fs.fed.us; Geoff Soroka; ccleblanc@fs.fed.us;
ecuriel@fs.fed.us; ljones02@fs.fed.us; Elisha Hornung; Keith Pohs; Suzanne Griset; Tamara Larson;
Dale Ortman; Harmony Hall; Marcie Bidwell; Ralph Ellis; Jeff Connell; Devin Keane; mroth@fs.fed.us;
daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com; bschneid@email.arizona.edu;
rlaford@fs.fed.us; Megan Robertson; rlefevre@fs.fed.us; abelauskas@fs.fed.us; Ken Kertell; Melissa
Reichard; Ben Gaddis; Kevin Serrato; dsebesta@fs.fed.us; devinquintana@fs.fed.us
Cc: Tom Furgason
Subject: List of Reports Submitted by Rosemont Copper Co.

All-

Kathy Arnold sent us a list of 81 technical reports that have been submitted to the
Forest Service in support of the proposed Rosemont Copper Project
(https://rosemonteis.webexone.com/r.asp?a=5&id=150661) .  SWCA is looking at
this list to ensure that we have all of these reports in the Admin Record.  We'll also
review our records to see if we have any reports that are not included on this list.
Please take a few minutes to review this document and identify any reports that
pertain to your area of expertise. 

 

It is my understanding that Bev should have two hard copies of each report. 
Alternatively, many of these reports are posted in WebEx; however, there may be a
few instances where we did not receive electronic copies or they have not been
posted.  SWCA will either post copies or contact Rosemont and request electronic
copies.  We'll discuss the file structure and use of WebEx at the next extended ITD
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meeting.  For SWCA employees, please contact Melissa or me if you have any
difficulties locating any of these reports.

 

Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

 



From: tfurgason@swca.com
Reply To: tfurgason@swca.com
To: Suzanne Griset; rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;

rmraley@fs.fed.us; Rion Bowers; mjfitch@fs.fed.us; Teresa Ann Ciapusci; awcampbell@fs.fed.us;
beverson@fs.fed.us; John Able; kbrown03@fs.fed.us; Jerome Hesse; Keith L. Graves; aelek@fs.fed.us; Trent
Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us; jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser;
wkeyes@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; Jill  Grams; temmett@fs.fed.us; Geoff Soroka;
ccleblanc@fs.fed.us; ecuriel@fs.fed.us

Subject: Re: List of Reports Submitted by Rosemont Copper Co.
Date: 07/22/2009 12:14 PM

You are correct. The list only includes reports submitted by Rosemont and not
SWCA.

I suggest reviewing the reclamation plan to find information on soil storage.
However, we may need to contact Rosemont directly.

Tom

Sent from my Verizon Wireless BlackBerry

From: "Suzanne Griset" 
Date: Wed, 22 Jul 2009 08:47:41 -0700
To: Tom Furgason<tfurgason@swca.com>; <rgerhart@fs.fed.us>;
<sldavis@fs.fed.us>; <gmckay@fs.fed.us>; Molly Thrash<mthrash@swca.com>;
Cara Bellavia<cbellavia@swca.com>; <rmraley@fs.fed.us>; Tom
Furgason<tfurgason@swca.com>; Rion Bowers<rbowers@swca.com>;
<mjfitch@fs.fed.us>; <tciapusci@fs.fed.us>; <awcampbell@fs.fed.us>;
<beverson@fs.fed.us>; <jable@fs.fed.us>; <kbrown03@fs.fed.us>; Jerome
Hesse<jhesse@swca.com>; <klgraves@fs.fed.us>; <aelek@fs.fed.us>; Trent
Reeder<treeder@swca.com>; <wgillespie@fs.fed.us>; <hschewel@fs.fed.us>;
<jderby@fs.fed.us>; <mfarrell@fs.fed.us>; Ken Houser<Khouser@swca.com>;
<wkeyes@fs.fed.us>; <dkriegel@fs.fed.us>; <sshafiqullah@fs.fed.us>; Jill
Grams<jgrams@swca.com>; <temmett@fs.fed.us>; Geoff
Soroka<gsoroka@swca.com>; <ccleblanc@fs.fed.us>; <ecuriel@fs.fed.us>;
<ljones02@fs.fed.us>; Elisha Hornung<ehornung@swca.com>; Keith
Pohs<kpohs@swca.com>; Tamara Larson<tklarson@swca.com>; Dale
Ortman<dortman@srk.com>; Harmony Hall<hhall@swca.com>; Marcie
Bidwell<mbidwell@swca.com>; Ralph Ellis<rellis@swca.com>; Jeff
Connell<jconnell@swca.com>; Devin Keane<dkeane@swca.com>;
<mroth@fs.fed.us>; <daleortmanpe@live.com>; <kellett@fs.fed.us>;
<lcgarrett77@msn.com>; <bschneid@email.arizona.edu>; <rlaford@fs.fed.us>;
Megan Robertson<mrobertson@swca.com>; <rlefevre@fs.fed.us>;
<abelauskas@fs.fed.us>; Ken Kertell<kkertell@swca.com>; Melissa
Reichard<mreichard@swca.com>; Ben Gaddis<bgaddis@swca.com>; Kevin
Serrato<kserrato@swca.com>; <dsebesta@fs.fed.us>; <devinquintana@fs.fed.us>
Subject: RE: List of Reports Submitted by Rosemont Copper Co.

Tom - I note that none of the SWCA reports (geotechnical arch survey; MPO arch survey) are listed. Is
this because we are submitting them directly to CNF?
 
Where are they proposing to locate the soil salvage storage areas?
 
Suzanne 
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From: rosemonteis on behalf of Tom Furgason
Sent: Tue 7/21/2009 2:20 PM
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;
rmraley@fs.fed.us; Tom Furgason; Rion Bowers; mjfitch@fs.fed.us; tciapusci@fs.fed.us;
awcampbell@fs.fed.us; beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; Jerome Hesse;
klgraves@fs.fed.us; aelek@fs.fed.us; Trent Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us;
jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser; wkeyes@fs.fed.us; dkriegel@fs.fed.us;
sshafiqullah@fs.fed.us; Jill Grams; temmett@fs.fed.us; Geoff Soroka; ccleblanc@fs.fed.us;
ecuriel@fs.fed.us; ljones02@fs.fed.us; Elisha Hornung; Keith Pohs; Suzanne Griset; Tamara Larson;
Dale Ortman; Harmony Hall; Marcie Bidwell; Ralph Ellis; Jeff Connell; Devin Keane; mroth@fs.fed.us;
daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com; bschneid@email.arizona.edu;
rlaford@fs.fed.us; Megan Robertson; rlefevre@fs.fed.us; abelauskas@fs.fed.us; Ken Kertell; Melissa
Reichard; Ben Gaddis; Kevin Serrato; dsebesta@fs.fed.us; devinquintana@fs.fed.us
Cc: Tom Furgason
Subject: List of Reports Submitted by Rosemont Copper Co.

All-

Kathy Arnold sent us a list of 81 technical reports that have been submitted to the
Forest Service in support of the proposed Rosemont Copper Project
(https://rosemonteis.webexone.com/r.asp?a=5&id=150661) .  SWCA is looking at
this list to ensure that we have all of these reports in the Admin Record.  We'll also
review our records to see if we have any reports that are not included on this list.
Please take a few minutes to review this document and identify any reports that
pertain to your area of expertise. 

 

It is my understanding that Bev should have two hard copies of each report. 
Alternatively, many of these reports are posted in WebEx; however, there may be a
few instances where we did not receive electronic copies or they have not been
posted.  SWCA will either post copies or contact Rosemont and request electronic
copies.  We'll discuss the file structure and use of WebEx at the next extended ITD
meeting.  For SWCA employees, please contact Melissa or me if you have any
difficulties locating any of these reports.

 

Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

 

https://rosemonteis.webexone.com/r.asp?a=5&id=150661


From: tfurgason@swca.com
Reply To: tfurgason@swca.com
To: Suzanne Griset; rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;

rmraley@fs.fed.us; Rion Bowers; mjfitch@fs.fed.us; Teresa Ann Ciapusci; awcampbell@fs.fed.us;
beverson@fs.fed.us; John Able; kbrown03@fs.fed.us; Jerome Hesse; Keith L. Graves; aelek@fs.fed.us; Trent
Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us; jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser;
wkeyes@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; Jill  Grams; temmett@fs.fed.us; Geoff Soroka;
ccleblanc@fs.fed.us; ecuriel@fs.fed.us

Subject: Re: List of Reports Submitted by Rosemont Copper Co.
Date: 07/22/2009 12:14 PM

You are correct. The list only includes reports submitted by Rosemont and not
SWCA.

I suggest reviewing the reclamation plan to find information on soil storage.
However, we may need to contact Rosemont directly.

Tom

Sent from my Verizon Wireless BlackBerry

From: "Suzanne Griset" 
Date: Wed, 22 Jul 2009 08:47:41 -0700
To: Tom Furgason<tfurgason@swca.com>; <rgerhart@fs.fed.us>;
<sldavis@fs.fed.us>; <gmckay@fs.fed.us>; Molly Thrash<mthrash@swca.com>;
Cara Bellavia<cbellavia@swca.com>; <rmraley@fs.fed.us>; Tom
Furgason<tfurgason@swca.com>; Rion Bowers<rbowers@swca.com>;
<mjfitch@fs.fed.us>; <tciapusci@fs.fed.us>; <awcampbell@fs.fed.us>;
<beverson@fs.fed.us>; <jable@fs.fed.us>; <kbrown03@fs.fed.us>; Jerome
Hesse<jhesse@swca.com>; <klgraves@fs.fed.us>; <aelek@fs.fed.us>; Trent
Reeder<treeder@swca.com>; <wgillespie@fs.fed.us>; <hschewel@fs.fed.us>;
<jderby@fs.fed.us>; <mfarrell@fs.fed.us>; Ken Houser<Khouser@swca.com>;
<wkeyes@fs.fed.us>; <dkriegel@fs.fed.us>; <sshafiqullah@fs.fed.us>; Jill
Grams<jgrams@swca.com>; <temmett@fs.fed.us>; Geoff
Soroka<gsoroka@swca.com>; <ccleblanc@fs.fed.us>; <ecuriel@fs.fed.us>;
<ljones02@fs.fed.us>; Elisha Hornung<ehornung@swca.com>; Keith
Pohs<kpohs@swca.com>; Tamara Larson<tklarson@swca.com>; Dale
Ortman<dortman@srk.com>; Harmony Hall<hhall@swca.com>; Marcie
Bidwell<mbidwell@swca.com>; Ralph Ellis<rellis@swca.com>; Jeff
Connell<jconnell@swca.com>; Devin Keane<dkeane@swca.com>;
<mroth@fs.fed.us>; <daleortmanpe@live.com>; <kellett@fs.fed.us>;
<lcgarrett77@msn.com>; <bschneid@email.arizona.edu>; <rlaford@fs.fed.us>;
Megan Robertson<mrobertson@swca.com>; <rlefevre@fs.fed.us>;
<abelauskas@fs.fed.us>; Ken Kertell<kkertell@swca.com>; Melissa
Reichard<mreichard@swca.com>; Ben Gaddis<bgaddis@swca.com>; Kevin
Serrato<kserrato@swca.com>; <dsebesta@fs.fed.us>; <devinquintana@fs.fed.us>
Subject: RE: List of Reports Submitted by Rosemont Copper Co.

Tom - I note that none of the SWCA reports (geotechnical arch survey; MPO arch survey) are listed. Is
this because we are submitting them directly to CNF?
 
Where are they proposing to locate the soil salvage storage areas?
 
Suzanne 
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From: rosemonteis on behalf of Tom Furgason
Sent: Tue 7/21/2009 2:20 PM
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;
rmraley@fs.fed.us; Tom Furgason; Rion Bowers; mjfitch@fs.fed.us; tciapusci@fs.fed.us;
awcampbell@fs.fed.us; beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; Jerome Hesse;
klgraves@fs.fed.us; aelek@fs.fed.us; Trent Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us;
jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser; wkeyes@fs.fed.us; dkriegel@fs.fed.us;
sshafiqullah@fs.fed.us; Jill Grams; temmett@fs.fed.us; Geoff Soroka; ccleblanc@fs.fed.us;
ecuriel@fs.fed.us; ljones02@fs.fed.us; Elisha Hornung; Keith Pohs; Suzanne Griset; Tamara Larson;
Dale Ortman; Harmony Hall; Marcie Bidwell; Ralph Ellis; Jeff Connell; Devin Keane; mroth@fs.fed.us;
daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com; bschneid@email.arizona.edu;
rlaford@fs.fed.us; Megan Robertson; rlefevre@fs.fed.us; abelauskas@fs.fed.us; Ken Kertell; Melissa
Reichard; Ben Gaddis; Kevin Serrato; dsebesta@fs.fed.us; devinquintana@fs.fed.us
Cc: Tom Furgason
Subject: List of Reports Submitted by Rosemont Copper Co.

All-

Kathy Arnold sent us a list of 81 technical reports that have been submitted to the
Forest Service in support of the proposed Rosemont Copper Project
(https://rosemonteis.webexone.com/r.asp?a=5&id=150661) .  SWCA is looking at
this list to ensure that we have all of these reports in the Admin Record.  We'll also
review our records to see if we have any reports that are not included on this list.
Please take a few minutes to review this document and identify any reports that
pertain to your area of expertise. 

 

It is my understanding that Bev should have two hard copies of each report. 
Alternatively, many of these reports are posted in WebEx; however, there may be a
few instances where we did not receive electronic copies or they have not been
posted.  SWCA will either post copies or contact Rosemont and request electronic
copies.  We'll discuss the file structure and use of WebEx at the next extended ITD
meeting.  For SWCA employees, please contact Melissa or me if you have any
difficulties locating any of these reports.

 

Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

 

https://rosemonteis.webexone.com/r.asp?a=5&id=150661


From: Rion Bowers
To: Tom Furgason; rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;

rmraley@fs.fed.us; Tom Furgason; mjfitch@fs.fed.us; tciapusci@fs.fed.us; awcampbell@fs.fed.us;
beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; Jerome Hesse; klgraves@fs.fed.us; aelek@fs.fed.us;
Trent Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us; jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser;
wkeyes@fs.fed.us; dkriegel@fs.fed.us; sshafiqullah@fs.fed.us; Jill  Grams; temmett@fs.fed.us; Geoff Soroka;
ccleblanc@fs.fed.us; ecuriel@fs.fed.us; ljones02@fs.fed.us; Elisha Hornung; Keith Pohs; Suzanne Griset;
Tamara Larson; Dale Ortman; Harmony Hall; Marcie Bidwell; Ralph Ellis; Jeff Connell; Devin Keane;
mroth@fs.fed.us; daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com;
bschneid@email.arizona.edu; rlaford@fs.fed.us; Megan Robertson; rlefevre@fs.fed.us; abelauskas@fs.fed.us;
Ken Kertell; Melissa Reichard; Ben Gaddis; Kevin Serrato; dsebesta@fs.fed.us; devinquintana@fs.fed.us

Cc: Tom Furgason
Subject: RE: List of Reports Submitted by Rosemont Copper Co.
Date: 07/22/2009 07:38 AM

Webex indicates access is denied, can the list be posted somewhere else?

-------------------------------------------------------- 
Rion J. Bowers 
Senior Project Manager - Environmental Planner 
SWCA Environmental Consultants 
343 West Franklin Street 
Tucson, Arizona 85701 
e-mail:  rbowers@swca.com 
Phone: (520) 325-9194 
Fax: (520) 325-2033

 

From: rosemonteis [mailto:notify@weboffice.com] On Behalf Of Tom Furgason
Sent: Tuesday, July 21, 2009 2:21 PM
To: rgerhart@fs.fed.us; sldavis@fs.fed.us; gmckay@fs.fed.us; Molly Thrash; Cara Bellavia;
rmraley@fs.fed.us; Tom Furgason; Rion Bowers; mjfitch@fs.fed.us; tciapusci@fs.fed.us;
awcampbell@fs.fed.us; beverson@fs.fed.us; jable@fs.fed.us; kbrown03@fs.fed.us; Jerome Hesse;
klgraves@fs.fed.us; aelek@fs.fed.us; Trent Reeder; wgillespie@fs.fed.us; hschewel@fs.fed.us;
jderby@fs.fed.us; mfarrell@fs.fed.us; Ken Houser; wkeyes@fs.fed.us; dkriegel@fs.fed.us;
sshafiqullah@fs.fed.us; Jill Grams; temmett@fs.fed.us; Geoff Soroka; ccleblanc@fs.fed.us;
ecuriel@fs.fed.us; ljones02@fs.fed.us; Elisha Hornung; Keith Pohs; Suzanne Griset; Tamara Larson;
Dale Ortman; Harmony Hall; Marcie Bidwell; Ralph Ellis; Jeff Connell; Devin Keane; mroth@fs.fed.us;
daleortmanpe@live.com; kellett@fs.fed.us; lcgarrett77@msn.com; bschneid@email.arizona.edu;
rlaford@fs.fed.us; Megan Robertson; rlefevre@fs.fed.us; abelauskas@fs.fed.us; Ken Kertell; Melissa
Reichard; Ben Gaddis; Kevin Serrato; dsebesta@fs.fed.us; devinquintana@fs.fed.us
Cc: Tom Furgason
Subject: List of Reports Submitted by Rosemont Copper Co.

All-

Kathy Arnold sent us a list of 81 technical reports that have been submitted to the
Forest Service in support of the proposed Rosemont Copper Project
(https://rosemonteis.webexone.com/r.asp?a=5&id=150661) .  SWCA is looking at
this list to ensure that we have all of these reports in the Admin Record.  We'll also
review our records to see if we have any reports that are not included on this list.
Please take a few minutes to review this document and identify any reports that
pertain to your area of expertise. 
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It is my understanding that Bev should have two hard copies of each report. 
Alternatively, many of these reports are posted in WebEx; however, there may be a
few instances where we did not receive electronic copies or they have not been
posted.  SWCA will either post copies or contact Rosemont and request electronic
copies.  We'll discuss the file structure and use of WebEx at the next extended ITD
meeting.  For SWCA employees, please contact Melissa or me if you have any
difficulties locating any of these reports.

 

Tom Furgason
Program Director 
SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ 85701
(520) 325-9194 ext. 110
(520) 820-5178 mobile
(520) 325-2033 fax

 



From: Geoff Soroka
To: Larry Jones
Cc: Tom Furgason; tjchute@msn.com; Richard A Gerhart
Subject: RE: mailing 2: table of draft effects
Date: 07/09/2010 12:45 PM

Larry,
Thank you for all of that…enjoy the Tequila knowing that SWCA’s got this covered while you are on
vacation!
 
Geoffrey Soroka
SWCA Biologist/Project Manager
Tucson Office
(520) 325-9194
gsoroka@swca.com
 

From: Larry Jones [mailto:ljones02@fs.fed.us] 
Sent: Friday, July 09, 2010 11:07 AM
To: Geoff Soroka
Cc: Tom Furgason; tjchute@msn.com; Richard A Gerhart
Subject: mailing 2: table of draft effects
 

as promised...lots of "holes" that we need to plug by DEIS time and determinations subject to change,
of course, but this should give you something to work with.  did you say there was a more recent MIS
report? on webex or can you send? 

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
ljones02@fs.fed.us
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From: Brian Lindenlaub
To: karnold@augustaresource.com; RCongdon@fs.fed.us; sshafiqullah@fs.fed.us
Cc: beverson@fs.fed.us; Jim Davis
Subject: RE: Maps and Groundwater Monitoring Plan
Date: 02/14/2008 05:15 PM
Attachments: GWMonPlan_TechMemo.pdf

All,
 
Attached please find a digital copy of the proposed groundwater monitoring program.  Hard copies of
this report, as well as the revised MPO figures, will be delivered to the CNF office first thing tomorrow
morning.  I realize I’ve said that very thing before, but this time I believe it.  I think.
 
Regards,
Brian Lindenlaub | Senior Project Manager
WestLand Resources, Inc.

From: Kathy Arnold [mailto:karnold@augustaresource.com] 
Sent: Tuesday, February 12, 2008 10:20 AM
To: GMckay@fs.fed.us; RCongdon@fs.fed.us; sshafiqullah@fs.fed.us
Cc: beverson@fs.fed.us; Brian Lindenlaub; 'Jim Davis'
Subject: Maps and Groundwater Monitoring Plan
 
All –
Bev asked me to update everyone on the status of submittals - looks like we are on-track to submit
the final map versions and the groundwater monitoring plan.  WestLand will deliver, or email or
mail as the case may be, copies to you tomorrow (Wednesday).  As I understand it this is the last of
the information that you had requested in your letter to Augusta Resource on October 19, 2007
and in the subsequent meetings.
 
Cheers!
Kathy
 
Katherine Arnold, PE  | Director of Environmental and Regulatory Affairs
Cell:   520.784.1972 |  Main: 520.297.7723 |  Fax  520.297.7724
karnold@augustaresource.com
 
Rosemont Copper Company  
3031 West Ina Road |   Tucson, AZ 85741  |  www.rosemontcopper.com
 

This e-mail and any attachments may contain confidential and
privileged information. If you are not the intended recipient,
please notify the sender immediately by return e-mail, delete this
e-mail and destroy any copies. Any dissemination or use of this
information by a person other than the intended recipient is
unauthorized and may be illegal.
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M E M O R A N D U M 


 
 
DATE: February 13, 2008 
 
TO:  Beverly Everson, U.S. FOREST SERVICE 
 
FROM: James Davis, ERROL L. MONTGOMERY & ASSOCIATES, INC.  
 
cc:  Salek Shafiqulla, U.S. FOREST SERVICE 
  Roger Congdon, U.S. FOREST SERVICE 


Jamie Sturgess, ROSEMONT COPPER COMPANY 
  Kathy Arnold, ROSEMONT COPPER COMPANY 
 
SUBJECT: UPDATED GROUNDWATER MONITORING PROGRAM FOR 


ROSEMONT MINE (FS MPO Comments – Item No. 6 [GW-5]) 
 
 This memorandum describes current plans for implementation of the groundwater 
monitoring program for the Rosemont Project and supersedes the Technical Memorandum 
dated November 5, 2007, which was in response to USFS comments on the Rosemont MPO.  
In general, the revised groundwater monitoring program is consistent with that described in 
the November 5 memorandum.  The changes to the proposed groundwater monitoring plan 
relate chiefly to the number and locations of proposed wells, as well as the addition of 
piezometers and converted geotechnical boreholes to the monitoring plan.  Location of the 
proposed wells, boreholes, piezometers, and converted geotechnical boreholes to be included 
in the revised monitoring program are shown on Figure 1. 
 


This memorandum describes the updated, proposed groundwater monitoring 
program, including a work plan for installation of hydrogeologic characterization wells, 
piezometers, and boreholes, installation of monitoring equipment, implementation of the 
monitoring program, and preparation of an annual report of monitoring results.  The principal 
objectives of the groundwater monitoring program will be:  1) to document potential impacts 
to groundwater levels and springs in and around the mine; and 2) to document groundwater 
quality before, during, and after mining operations.  
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ERROL L. MONTGOMERY & ASSOCIATES, INC. 


PROPOSED GROUNDWATER MONITORING PROGRAM 
 
GROUNDWATER LEVEL MONITORING 
 


Groundwater levels and quality will be monitored at each existing well, proposed 
hydrogeologic characterization wells, piezometers, geotechnical boreholes which may be 
converted to piezometers, and when possible, at springs identified on Figure 1.  
Groundwater levels will be measured and recorded in accordance with the latest protocol of 
the Arizona Department of Environmental Quality (ADEQ) and/or as otherwise required by 
applicable environmental permits.  Flow rate at each spring will be directly measured if 
sufficiently large, or will be visually estimated if too small to reliably measure.  Photographs 
will be taken regularly at each spring to visually document flow rate and site conditions. 


 
Groundwater level measurements will be obtained manually on a monthly basis, and 


at many wells will also be obtained continuously by installing and maintaining pressure 
transducers.  Groundwater level monitoring may be expanded to include additional wells 
located south and east of the mine area, depending on well accessibility, location with respect 
to potential impact from groundwater pumping, and subject to permission of the well owners.  
Inspection of such additional wells is currently in progress. 
 
 Groundwater level measurements will be made by field personnel who have been 
properly trained in the use of groundwater level monitoring devices and equipment.  The 
devices or equipment used will be capable of providing an accuracy level of at least 0.1 foot, 
and will be calibrated regularly to ensure this level of accuracy.  For each measurement, the 
date, time, measured depth to water, the height of the measuring point above land surface, 
the measuring point reference datum, and names of field personnel will be recorded. 
 
 Pressure transducers and electronic dataloggers will be permanently installed at 
selected wells and piezometers to provide continuous documentation of groundwater level 
trends over time.  During each monthly monitoring event, the dataloggers will be 
downloaded using a laptop computer or electronic hand-held device, and the data will be 
stored and retained in an electronic database.  In wells and piezometers not equipped with 
continuous water level monitoring devices, water level measurements will be obtained 
manually. 
 
GROUNDWATER QUALITY MONITORING 
 
 Water samples will be obtained from selected hydrogeologic characterization wells, 
piezometers, and operable existing wells, and when possible, springs shown on Figure 1.  
Water sampling will be conducted on a quarterly basis.  The water samples will be submitted 
to a laboratory certified by the State of Arizona for environmental analyses.  The samples 
will be submitted for analysis of the chemical constituents and parameters listed in Table 1.  
The samples will be analyzed using analytical methods approved by the ADEQ for 
environmental purposes. 
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ERROL L. MONTGOMERY & ASSOCIATES, INC. 


 Groundwater samples will be obtained using submersible electric pumps.  Pumps will 
be operated using a portable electric generator.  Groundwater pumped from the wells and 
piezometers during sampling operations will be discharged to land surface adjacent to each 
well or piezometer.  Pre-pumping and pumping water levels, pumping rates, and water 
quality field parameters will be measured during sampling operations and recorded on field 
forms.  The volumes of water purged (pumped) from the wells and piezometers prior to 
sampling will be in accordance with ADEQ groundwater monitoring protocol. 
 


At the time of sampling, the pH, temperature, and specific electrical conductance of 
the water will be measured and recorded.  Sampling containers prepared in advance by the 
environmental laboratory will be used.  Each sample container will be labeled with a unique 
number or identifier and will be marked as to the type of preservative used.  Following 
sample collection, sample containers will be maintained at a temperature of 4 degrees Celsius 
or less until they are delivered to the laboratory. 
 
 Document control and data management procedures will be followed to document 
sampling procedures and conditions, chain of custody for samples, laboratory analyses 
requested and conducted, and laboratory reports including analytical methods used and 
method detection limits.  Items to be recorded for data management will include:  site 
conditions, sampling personnel, visual observation of sample appearance, measurements of 
field parameters (pH, temperature, and specific electrical conductance), sample identification 
forms, analytical request schedules, and chain-of-custody documentation. 
 
 Chain-of-custody documentation will be verified for each sample.  Sample 
identification will be confirmed by comparison of field sample identification sheets with 
analyses request schedules and laboratory reports.  Verification of laboratory chemical 
analyses will include: 
 


• Compare laboratory reports to analytical request schedules to confirm that correct 
analyses were conducted using appropriate analytical methods with acceptable 
detection limits; 


 
• Review of laboratory report forms to confirm that analyses were conducted within 


allowable holding times; 
 
• Calculate and/or recheck ion balances for the analyses of common constituents to 


document that the balances are within tolerable limits; and 
 
• Compare results of laboratory chemical analyses for each sample to previous 


analytical results for samples obtained from the same source to confirm that 
results are representative of known conditions and/or to document potential 
changes in water quality. 
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ERROL L. MONTGOMERY & ASSOCIATES, INC. 


WORK PLAN 
 


The following tasks are proposed to implement the proposed groundwater monitoring 
program: 


 
GROUNDWATER MONITORING 
 


Under this task, quarterly groundwater level and groundwater quality monitoring will 
be conducted at proposed groundwater characterization wells and piezometers, potential 
geotechnical boreholes that may be converted to piezometers, existing water wells and 
boreholes, and springs, as shown on Figure 1.  Installation and testing of proposed 
hydrogeologic characterization wells, piezometers, and geotechnical boreholes on USFS lands 
are described in the Drilling POO dated February 8, 2008.  Additional characterization wells 
will be installed at locations on Rosemont lands shown on Figure 1.   


 
Monitoring at existing wells, boreholes, and springs is on-going.  Existing wells and 


boreholes proposed for monitoring have been identified in the field and where possible, 
groundwater samples and water level measurements will be obtained.  Monitoring at 
proposed hydrogeologic characterization wells, piezometers, and converted geotechnical 
boreholes will begin soon after they are installed and tested.  Quarterly site inspections will 
also be conducted at each of the 14 spring sites shown on Figure 1.  Monitoring will be 
conducted as described previously in the Groundwater Monitoring Program section. 
 


For purposes of this work plan, it is assumed that:  1) groundwater levels will be 
measured at approximately 30 proposed hydrogeologic characterization wells, approximately 
15 to 20 piezometers, and approximately 20 existing wells and boreholes; and 2) water samples 
will be obtained for laboratory chemical analyses from most of the proposed hydrogeologic 
characterization wells, 4 to 6 existing water wells, and, when possible, at 14 springs.  Water 
samples will be obtained from existing water wells if accessible to pumping equipment.  Based 
on observations of low-flow spring conditions during most of the year, obtaining water 
samples from the springs may be infrequent.   


 
PREPARATION OF INTERIM DATA TRANSMITTALS 
 
 During the course of hydrogeologic investigations and monitoring, interim data 
transmittals will be provided to USFS personnel as information becomes available.  These 
interim data transmittals may include information such as: 
 


• Locations of wells and piezometers 
• Drilling logs and lithologic information 
• Well or piezometer completion information 
• Groundwater level data 
• Results of hydraulic testing for installed wells and piezometers 
• Results of laboratory chemical analyses of water samples 
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PREPARATION OF ANNUAL MONITORING REPORT 
 
 Following completion of well and piezometer installation and one-year of groundwater 
monitoring, a report documenting and summarizing hydrogeologic investigations and 
groundwater monitoring will be prepared.  The report will document and summarize results of 
groundwater monitoring conducted during the previous year.  The report will also summarize 
results of construction and testing for characterization wells and piezometers. The report will 
contain text, tables, and maps to document the following: 
 


• Locations of wells and piezometers 
• Drilling logs and lithologic information 
• Schematic diagrams of proposedmonitor wells and piezometers 
• Groundwater level data, along with a hydrograph for each characterization well, 


and a water level contour map showing water level altitudes, flow direction, and 
depth to groundwater level 


• Results of hydraulic testing and data analysis for installed wells and piezometers 
• Results of laboratory chemical analyses of water samples 


 
 
 
 
 
 
 
 


1232/08/GWMonPlan_TechMemo-Rev.doc/13Feb2008 







1232/08/AmbientGWMonConstitList-Tab1.doc/13Feb2008 


TABLE 1.  LIST OF CONSTITUENTS, PARAMETERS, AND  
ANALYTICAL METHODS FOR 


GROUNDWATER MONITORING PROGRAM 
ROSEMONT PROJECT 


 
CONSTITUENT OR PARAMETER ANALYTICAL METHOD 


Calcium M200.7 ICP 
Magnesium M200.7 ICP 
Sodium M200.7 ICP 
Potassium M200.7 ICP 
Carbonate SM2320B – Titration 
Bicarbonate SM2320B – Titration 
Total Alkalinity SM2320B – Titration 
Chloride 325.2 / SM4500Cl-E 
Sulfate SM4500 SO4-D 
Potassium M200.7 ICP 
Nitrate/Nitrite M353.2 – H2SO4 preserved 
Fluoride SM4500F-C 
pH 150.1 / SM4500H+ B 
Total Dissolved Solids 160.1 / SM2540C 
Elec. Conductance 120.1 / SM2510B 
Aluminum M200.7 ICP 
Antimony M200.8 ICP–MS 
Arsenic M200.8 ICP–MS 
Beryllium M200.8 ICP–MS 
Barium M200.7 ICP 
Cadmium M200.8 ICP–MS 
Chromium M200.7 ICP 
Cobalt M200.7 ICP 
Copper M200.7 ICP 
Iron M200.7 ICP 
Lead M200.8 ICP–MS 
Manganese M200.7 ICP 
Mercury M245.1 CVAA 
Molybdenum M200.7 ICP 
Nickel M200.7 ICP 
Selenium M200.8 ICP–MS 
Thallium M200.8 ICP–MS 
Zinc M200.7 ICP 
Gross Alpha M900.0 
Radium 226 M903.1 
Radium 228 M904.0 
Total Uranium M200.8 ICP–MS 
Isotopic Uranium Eichrom 
Volatile Organic Compounds M8260 
Semi-Volatile Organic Compounds M8270 
Total Cyanide M335.4 – Man. Distillation 
Isotopic Oxygen Mass Spectrometry 
Isotopic Hydrogen Mass Spectrometry 
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From: Beverley A Everson
To: Charles A Blair
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us; dsebesta@fs.fed.us;

ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown; ljones02@fs.fed.us; Melinda D Roth;
mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us; rlefevre@fs.fed.us; seanlockwood@fs.fed.us;
sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com; Walter Keyes;
wgillespie@fs.fed.us

Subject: Re: March 23, 2010 IDT Meeting Agenda.docx (core and extended please attend if possible)
Date: 03/23/2010 05:21 PM
Attachments: March 23, 2010 IDT Meeting Agenda.docx

A message about this meeting went out last Wednesday.  The Monday note was a reminder with the
agenda. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Charles A Blair/R3/USDAFS

03/23/2010 12:18 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc abelauskas@fs.fed.us, aelek@fs.fed.us, Beverley A

Everson/R3/USDAFS@FSNOTES, ccleblanc@fs.fed.us,
dkriegel@fs.fed.us, dsebesta@fs.fed.us, ecuriel@fs.fed.us,
gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us, Melinda D
Roth/R3/USDAFS@FSNOTES, mfarrell@fs.fed.us,
mreichard@swca.com, rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

Subject Re: March 23, 2010 IDT Meeting Agenda.docx (core and extended

please attend if possible)Link

Monday was a little bit late notice for this as I took monday off and didn't recieve this email. 

Chuck Blair 
Minerals Technician 
Coronado National Forest 
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701 
520-388-8341 
520-269-0619 Cell 

Beverley A Everson/R3/USDAFS

03/22/2010 04:27 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,
ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
mfarrell@fs.fed.us, mreichard@swca.com, rlaford@fs.fed.us,
rlefevre@fs.fed.us, seanlockwood@fs.fed.us, sldavis@fs.fed.us,
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March 24, 2010

Rosemont Copper Project 

IDT Meeting Agenda





Location:  Rm. 4B, 300 W. Congress, Tucson, AZ.  85701 



Time:  9:00 – 12:00; 1230 - 1500



Attendees:  Rosemont Copper Project Interdisciplinary Team



Agenda:



Overview of meeting



Landforming analysis (Debby Kriegel)



Facilities other than pit, plant, tailings and waste piles (Debby Kriegel)



Technical report review and other homework



Project status and meetings (round robin)





sshafiqullah@fs.fed.us, temmett@fs.fed.us, wgillespie@fs.fed.us,
Walter Keyes/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, tfurgason@swca.com

cc
Subject March 23, 2010 IDT Meeting Agenda.docx (core and extended

please attend if possible)

As per my email note on this week's meeting last Wednesday, extended team members are
encouraged to come to this meeting as many had to miss last week's meeting due to NEPA training. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305



From: Beverley A Everson
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Re: March 23, 2010 IDT Meeting Agenda.docx (core and extended please attend if possible)
Date: 03/23/2010 05:34 PM
Attachments: March 23, 2010 IDT Meeting Agenda.docx

Tami just pointed out the March 23 date in the subject line of this message.  We're meeting tomorrow,
our usual day of the week.  Sorry for the confusion. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Beverley A Everson/R3/USDAFS

03/22/2010 04:27 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,
ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
mfarrell@fs.fed.us, mreichard@swca.com, rlaford@fs.fed.us,
rlefevre@fs.fed.us, seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us, wgillespie@fs.fed.us,
Walter Keyes/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, tfurgason@swca.com

cc
Subject March 23, 2010 IDT Meeting Agenda.docx (core and extended

please attend if possible)

As per my email note on this week's meeting last Wednesday, extended team members are
encouraged to come to this meeting as many had to miss last week's meeting due to NEPA training. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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March 24, 2010

Rosemont Copper Project 

IDT Meeting Agenda





Location:  Rm. 4B, 300 W. Congress, Tucson, AZ.  85701 



Time:  9:00 – 12:00; 1230 - 1500



Attendees:  Rosemont Copper Project Interdisciplinary Team



Agenda:



Overview of meeting



Landforming analysis (Debby Kriegel)



Facilities other than pit, plant, tailings and waste piles (Debby Kriegel)



Technical report review and other homework



Project status and meetings (round robin)





From: Charles A Blair
To: Beverley A Everson
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; Beverley A Everson; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
rlefevre@fs.fed.us; seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us;
tfurgason@swca.com; Walter Keyes; wgillespie@fs.fed.us

Subject: Re: March 23, 2010 IDT Meeting Agenda.docx (core and extended please attend if possible)
Date: 03/23/2010 12:18 PM
Attachments: March 23, 2010 IDT Meeting Agenda.docx

Monday was a little bit late notice for this as I took monday off and didn't recieve this email. 

Chuck Blair 
Minerals Technician 
Coronado National Forest 
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701 
520-388-8341 
520-269-0619 Cell 

Beverley A Everson/R3/USDAFS

03/22/2010 04:27 PM

To abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,
ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us,
mfarrell@fs.fed.us, mreichard@swca.com, rlaford@fs.fed.us,
rlefevre@fs.fed.us, seanlockwood@fs.fed.us, sldavis@fs.fed.us,
sshafiqullah@fs.fed.us, temmett@fs.fed.us, wgillespie@fs.fed.us,
Walter Keyes/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, tfurgason@swca.com

cc
Subject March 23, 2010 IDT Meeting Agenda.docx (core and extended

please attend if possible)

As per my email note on this week's meeting last Wednesday, extended team members are
encouraged to come to this meeting as many had to miss last week's meeting due to NEPA training. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305
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March 24, 2010

Rosemont Copper Project 

IDT Meeting Agenda





Location:  Rm. 4B, 300 W. Congress, Tucson, AZ.  85701 



Time:  9:00 – 12:00; 1230 - 1500



Attendees:  Rosemont Copper Project Interdisciplinary Team



Agenda:



Overview of meeting



Landforming analysis (Debby Kriegel)



Facilities other than pit, plant, tailings and waste piles (Debby Kriegel)



Technical report review and other homework



Project status and meetings (round robin)





From: Beverley A Everson
To: Robert Lefevre
Cc: abelauskas@fs.fed.us; aelek@fs.fed.us; cablair@fs.fed.us; ccleblanc@fs.fed.us; dkriegel@fs.fed.us;

dsebesta@fs.fed.us; ecuriel@fs.fed.us; gmckay@fs.fed.us; hschewel@fs.fed.us; Kendall Brown;
ljones02@fs.fed.us; Melinda D Roth; mfarrell@fs.fed.us; mreichard@swca.com; rlaford@fs.fed.us;
seanlockwood@fs.fed.us; sldavis@fs.fed.us; sshafiqullah@fs.fed.us; temmett@fs.fed.us; tfurgason@swca.com;
Walter Keyes; William B Gillespie; Jeremy J Sautter

Subject: Re: May 17 reclamation meeting agenda and location (NOTE WORKING LUNCH)
Date: 05/13/2010 02:02 PM
Attachments: MAP TO TIFC.docx

20100510_ortman_everson-arnold_may17-techtranmeetagenda_memo.pdf

Bob, 

Looks like we start at 9:00, and that there is no further breakdown of the meeting (Dale Ortman is
facilitating).  We will be working through lunch, and Melissa earlier sent out a message concerning
ordering out. 

Thanks for asking. 

Bev 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

Robert Lefevre/R3/USDAFS

05/13/2010 12:21 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc

Subject Re: May 17 reclamation meeting agenda and locationLink

Thank you, Bev.  I may have missed something, but I don't see any times on the agenda, much less
an ending time of 4:00 p.m.  When does this meeting start?  I will assume 8:00 a.m. if I don't hear
anything.   
Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373 

Beverley A Everson/R3/USDAFS

05/12/2010 04:40 PM

To Beverley A Everson/R3/USDAFS@FSNOTES
cc abelauskas@fs.fed.us, aelek@fs.fed.us, cablair@fs.fed.us,

ccleblanc@fs.fed.us, dkriegel@fs.fed.us, dsebesta@fs.fed.us,
ecuriel@fs.fed.us, gmckay@fs.fed.us, hschewel@fs.fed.us, Kendall
Brown/R3/USDAFS@FSNOTES, ljones02@fs.fed.us, Melinda D
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Tucson Interagency Fire Center

2646 E. Commerce Center Place

Tucson, AZ  85706



 (
HOTELS
) (
Rentals @ TIA
) (
TUCSON FIRE CENTER
)   

                                          Driving Directions

From the North – Take I-10 E to Kino Parkway exit.  There will also be signs to the airport.  After taking exit you will want to turn left (South) on to Benson Highway.  Follow road and it turns into Tucson Blvd.  Continue to travel South to Drexel Rd.  Just past Drexel will be a left hand turn.  There is a sign for “Intuit”.  Turn and follow the road and the center will be on the right.



From the East – Take I-10 W to Valencia Rd.  Travel West to Tucson Blvd and turn right (North).  Travel past Bilby road and take the next right – just before the stoplight at Drexel road.  There will be a sign for “Intuit”.  The fire center will be on the right side of the road.  

If you have questions, contact dispatch at 520-202-2710 or Cheryl Dickson 520-202-2704
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DALE ORTMAN PE     Office: (520) 896-2404  
Consulting Engineer      Mobile: (520) 449-7307 
PO Box 1233       E-Mail: daleortmanpe@live.com 
Oracle, AZ 85623         


 


PROJECT MEMORANDUM 
ROSEMONT EIS PROJECT 


 
To:  Bev Everson (CNF); Kathy Arnold (Rosemont) 


Copy to: 
Jonathan Rigg, Tom Furgason, Melissa Reichard, Marcie Bidwell (SWCA), 
Mindee Roth (CNF) 


From: Dale Ortman PE 
Date:  10 May 2010   


Subject: 
17 May 2010 Reclamation Technology Transfer Meeting 
Final Purpose & Agenda 


 
Bev & Kathy, 
 
This memorandum presents the final agenda for the Reclamation Technology Transfer Meeting 
scheduled for May 17th.  Additions include the following: 


• Presentation on revegetation case histories at existing mining operations, and 
• Discussion of the potential to create a “landform” mitigation for an alternative. 


 
We will be finalizing the schedule and venue this week, but please reserve the full day for the 
meeting.  Also, I need both Rosemont and the CNF to provide me with the persons who are to be 
in attendance and those who will be presenting for their respective organizations.  Please provide 
the presenters no later than Wednesday May 12th. 



mailto:daleortmanpe@live.com
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PURPOSE 
 
Provide the CNF with All Information Needed to Meet NEPA and USFS Requirements for 
a Reclamation Plan 
 
 
AGENDA 
 


1. Introduction – PRESENTED BY SWCA 
a. Attendee sign-in 
b. Safety orientation 
c. Purpose of meeting 
d. Agenda 


 
2. Define USFS Reclamation Plan Requirements in Regulation and Policy – PRESENTED 


BY CNF 
a. Post-Mine Land Use 
b. Facility specific reclamation design 
c. Bonding 
d. Reclamation Success Criteria and Bond Release 


 
3. Present Current Rosemont Reclamation Plan – PRESENTED BY ROSEMONT 


a. Summarize Reclamation Plan documents submitted to CNF 
i. Itemize documents necessary to current Reclamation Plan 
ii. Itemize obsolete documents, if any 


b. Summarize the Reclamation Plan and what documentation defines each part of the 
plan 


i. Post-Mine Land Use 
ii. Concurrent and post-mine reclamation activities 
iii. Facility-specific reclamation design and activities 
iv. Reclamation success criteria 


 
4. Revegetation Case Histories – PRESENTED BY ROSEMONT 
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5. Open Discussion of how existing Reclamation Plan documents meet or do not meet the 


CNF requirements – FACILITATED BY SWCA 
a. Post-Mine Land Use 
b. Resource areas affected by Reclamation Plan 
c. Reclamation Plan relationship to Significant Issues 
d. Facility-specific reclamation plans 


i. Design to meet Post-Mine Land Use 
ii. Specific activities & materials needed 
iii.  Quantities 
iv. Success criteria 


e. Other reclamation related information necessary to evaluate potential impact to 
Resource Areas for Significant Issues 


 
6. Open Discussion of potential for a “landform” mitigation – FACILITATED BY SWCA 


 
7. Determine Action Items - FACILITATED BY SWCA 


a. Spreadsheet of specific action items needed to finalize the Reclamation Plan 
i. Itemize all information needed from Rosemont 
ii. Itemize all actions by CNF 
iii. Itemize all actions by SWCA 


b. Schedule all Action Items 
c. Review all Action Items & Schedule 


 
8. Adjourn Session 


 







Roth/R3/USDAFS@FSNOTES, mfarrell@fs.fed.us,
mreichard@swca.com, rlaford@fs.fed.us, rlefevre@fs.fed.us,
seanlockwood@fs.fed.us, sldavis@fs.fed.us, sshafiqullah@fs.fed.us,
temmett@fs.fed.us, tfurgason@swca.com, Walter
Keyes/R3/USDAFS@FSNOTES, wgillespie@fs.fed.us

Subject May 17 reclamation meeting agenda and locationLink

I've heard that some of you that are planning to attend this meeting have not yet received the agenda.
 Here it is.  Note that though the agenda shows the meeting ending at 4:00, we will probably continue
the meeting until 5:00, for informal discussion. 

Thanks! 

Bev 

 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305 

notes://entr3b/8725685400503F9C/38D46BF5E8F08834852564B500129B2C/E2476C21663D9CF207257720006FE52B


From: Salek Shafiqullah
To: Melissa Reichard
Subject: Re: May 17 reclamation meeting lunch arrangements-PLEASE RESPOND
Date: 05/13/2010 02:05 PM
Attachments: ViewMenu.pdf

Hello Melissa,
I would like to participate with the make it yourself lunch and I'll bring $5.  Thanks.

Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
▼ "Melissa Reichard" <mreichard@swca.com>

"Melissa Reichard"
<mreichard@swca.com> 

05/13/2010 12:14 PM

To "Beverley A Everson" <beverson@fs.fed.us>, "Dale
Ortman PE" <daleortmanpe@live.com>, "Jonathan
Rigg" <jrigg@swca.com>, "Marcie Bidwell"
<mbidwell@swca.com>, "Melinda D Roth"
<mroth@fs.fed.us>, "Kathy Arnold"
<karnold@rosemontcopper.com>

cc <abelauskas@fs.fed.us>, <aelek@fs.fed.us>,
<cablair@fs.fed.us>, <ccleblanc@fs.fed.us>,
<dkriegel@fs.fed.us>, <dsebesta@fs.fed.us>,
<ecuriel@fs.fed.us>, <gmckay@fs.fed.us>,
<hschewel@fs.fed.us>, "Kendall Brown"
<kbrown03@fs.fed.us>, <ljones02@fs.fed.us>,
"Melinda D Roth" <mroth@fs.fed.us>,
<mfarrell@fs.fed.us>, <rlaford@fs.fed.us>,
<rlefevre@fs.fed.us>, <seanlockwood@fs.fed.us>,
<sldavis@fs.fed.us>, <sshafiqullah@fs.fed.us>,
<temmett@fs.fed.us>, "Tom Furgason"
<tfurgason@swca.com>, "Walter Keyes"
<wkeyes@fs.fed.us>, <wgillespie@fs.fed.us>

Subject May 17 reclamation meeting lunch arrangements-
PLEASE RESPOND

All-

 
Because we will be working through lunch,  you always have the option to bring
your own. I want to provide an option that abides by the Forest Service ethics
requirements. I am ordering lunch in from the Intuit café next door to the Fire
Center. So, I have attached the lunch menu available. 

 
If you have specific needs or requests, please give me an order. If you do not have
specific needs but intend on eating the lunch that I arrange, please respond with
your name so I can get a head count. Unless I get specific requests, I will be getting
a large tray of sandwich fixins, chips & drinks. There will be a contribution jar for
people to pitch in towards the lunch. Individual meals are $8, and a share of the

mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS
mailto:mreichard@swca.com



 
Select a Menu Category  Lunch


THE EXECUTIVE ON THE GO 
All Executive lunches are accompanied by choice of market salad, or chips, fresh baked cookie, beverage, 
condiments, napkins and utensils.


“Hail Caesar” Chicken 
A plump, Grilled Boneless Chicken Breast, Parmesan Cheese, Romaine, Tomato and Caesar Dressing 
served on Kaiser Roll.


$7.95


Tuna Salad 
Albacore Tuna blended with Light Mayonnaise on a French Baguette.


$7.95


Smoked Turkey 
Tender Breast of Smoked Turkey,, Aged Swiss on a Fresh Croissant.


$7.95


The Italian Classic 
Genoa Salami, Prosciutto Ham, Pepperoni, and Provolone Cheese on Chibatta Roll.


$7.95


Roasted Vegetable Wrap 
Lightly Roasted Red Pepper, Green Pepper, Onions, Squash, Eggplant, and Zucchini with Italian 
Dressing in a Spinach Wrap.


$7.95


Build Your Own Deli 
Sliced assorted deli meats, Domestic Cheeses, Tomato and Lettuce, Composed Salad, Cookies, 
Assorted Beverage, and Whole Fruit


$125.00


FRESH SALADS 
All salads are accompanied with fresh baked cookie, beverage, napkins and utensils.


Chef Salad 
Crisp Lettuce covered with Julienned Ham, Turkey, Swiss, Cheddar, Tomatoes, Black Olives, Egg 
Slices, Croutons and Dressing.


$7.95


Chinese Chicken Salad 
A Taste of the Orient! Crisp Iceberg Lettuce and Chinese Cabbage Blended together with Marinated 
Chicken Breast, Bell Pepper, Shredded Carrots, Bean Sprouts and Mandarin Oranges bathed in a 
Sesame Oriental Dressing.


$7.95


Fresh Fruit & Cottage Cheese 
Seasonal sliced Fresh Fruits and Lowfat Cottage Cheese served on a Bed of Lettuce.


$7.95


Chicken Caesar Salad 
Romaine Hearts sprinkled with Parmesan Cheese, Marinated Chicken Breast, Seasoned Croutons and 
Caesar Dressing.


$7.95


Caesar Salad 
Romaine hearts sprinkled with Parmesan cheese, Seasoned Croutons and Caesar Dressing.


$7.95


BOXED LUNCH 
All box lunches are accompanied by choice of market salad or chips, fresh baked cookie, beverage, condiments, 
napkins and utensils.


The Box Lunch 
A choice of one traditional All-American sandwich: Smoked Turkey and Swiss, Ham and Cheddar or 
Roast Beef and Monterey Jack. Served on sliced white, wheat or light rye with lettuce and tomato.


$7.95


 
 Contact Us  Privacy  


Zipthru order management is powered by Area101, Inc. 
Copyright © 2001 - 2009, Area101, Inc. 
Need Technical Help? Email:customer_support@area101.com 
Privacy Statement


Click HERE to login! 


 


Guest User 
Ordering From The Menu 
Select a Menu Category to 
browse menu items within our 
catering menu. You must be 
logged in before you can place 
an order. 


CLICK HERE for More Help


Intuit 


  


No Current Event


Page 1 of 2ViewMenu


5/13/2010https://www.compasscatering.com/Intuit/Buyer/ViewMenu.aspx







make-it-yourself lunch is $5. 

 
Please let me know your decision ASAP!
Thanks!

 
Melissa Reichard
Project Administrator
SWCA Environmental Consultants
(520)325-9194 ofc.  (520)250-6204 cell

 

 




 
Select a Menu Category  Lunch


THE EXECUTIVE ON THE GO 
All Executive lunches are accompanied by choice of market salad, or chips, fresh baked cookie, beverage, 
condiments, napkins and utensils.


“Hail Caesar” Chicken 
A plump, Grilled Boneless Chicken Breast, Parmesan Cheese, Romaine, Tomato and Caesar Dressing 
served on Kaiser Roll.


$7.95


Tuna Salad 
Albacore Tuna blended with Light Mayonnaise on a French Baguette.


$7.95


Smoked Turkey 
Tender Breast of Smoked Turkey,, Aged Swiss on a Fresh Croissant.


$7.95


The Italian Classic 
Genoa Salami, Prosciutto Ham, Pepperoni, and Provolone Cheese on Chibatta Roll.


$7.95


Roasted Vegetable Wrap 
Lightly Roasted Red Pepper, Green Pepper, Onions, Squash, Eggplant, and Zucchini with Italian 
Dressing in a Spinach Wrap.


$7.95


Build Your Own Deli 
Sliced assorted deli meats, Domestic Cheeses, Tomato and Lettuce, Composed Salad, Cookies, 
Assorted Beverage, and Whole Fruit


$125.00


FRESH SALADS 
All salads are accompanied with fresh baked cookie, beverage, napkins and utensils.


Chef Salad 
Crisp Lettuce covered with Julienned Ham, Turkey, Swiss, Cheddar, Tomatoes, Black Olives, Egg 
Slices, Croutons and Dressing.


$7.95


Chinese Chicken Salad 
A Taste of the Orient! Crisp Iceberg Lettuce and Chinese Cabbage Blended together with Marinated 
Chicken Breast, Bell Pepper, Shredded Carrots, Bean Sprouts and Mandarin Oranges bathed in a 
Sesame Oriental Dressing.


$7.95


Fresh Fruit & Cottage Cheese 
Seasonal sliced Fresh Fruits and Lowfat Cottage Cheese served on a Bed of Lettuce.


$7.95


Chicken Caesar Salad 
Romaine Hearts sprinkled with Parmesan Cheese, Marinated Chicken Breast, Seasoned Croutons and 
Caesar Dressing.


$7.95


Caesar Salad 
Romaine hearts sprinkled with Parmesan cheese, Seasoned Croutons and Caesar Dressing.


$7.95


BOXED LUNCH 
All box lunches are accompanied by choice of market salad or chips, fresh baked cookie, beverage, condiments, 
napkins and utensils.


The Box Lunch 
A choice of one traditional All-American sandwich: Smoked Turkey and Swiss, Ham and Cheddar or 
Roast Beef and Monterey Jack. Served on sliced white, wheat or light rye with lettuce and tomato.


$7.95


 
 Contact Us  Privacy  


Zipthru order management is powered by Area101, Inc. 
Copyright © 2001 - 2009, Area101, Inc. 
Need Technical Help? Email:customer_support@area101.com 
Privacy Statement


Click HERE to login! 


 


Guest User 
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300 W. Congress, FB42
Tucson, AZ  85701
(520) 388-8319
(520) 396-0715 (cell)
(520) 388-8305 (FAX)



From: Hoag, Cori
To: Dale Ortman PE; Stone, Claudia; Ugorets, Vladimir; Day, Stephen; Sieber, Mike; Cope, Larry; 'Krizek, David';

'Hudson, Amy'; mark@geochemical-solutions.com; 'O'Brien, Grady'; 'Gabora, Michael'; Salek Shafiqullah;
Beverley A Everson

Cc: Tom Furgason; Jonathan Rigg; Melissa Reichard; Kathy Arnold
Subject: RE: Meeting Invitation: Rosemont Geochemistry Conference Call
Date: 06/14/2010 09:17 AM
Attachments: Rosemont_Geochem+Infiltration_Comments_20100614.docx

Am sending again to get to everyone on the list.
Regards, Cori
 
Corolla K Hoag, R.G.
Principal Geologist
SRK Consulting
3275 W. Ina Rd., Suite 240
Tucson, AZ 85741
W (520) 544-3688
F (520) 544-9853
M (520) 400-4135

 

From: Dale Ortman PE [mailto:daleortmanpe@live.com] 
Sent: Friday, June 11, 2010 4:39 PM
To: Stone, Claudia; Ugorets, Vladimir; Day, Stephen; Sieber, Mike; Cope, Larry; Hoag, Cori; 'Krizek,
David'; 'Hudson, Amy'; mark@geochemical-solutions.com; 'O'Brien, Grady'; 'Gabora, Michael'; 'Salek
Shafiqullah'; 'Beverley A Everson'
Cc: 'Tom Furgason'; 'Jonathan Rigg'; 'Melissa Reichard'; 'Kathy Arnold'
Subject: FW: Meeting Invitation: Rosemont Geochemistry Conference Call
 
All,
 
Here is the information for accessing Monday’s geochemistry conference….
 
Please note the time is 9:00 – 11:00 AM Pacific/Arizona time, NOT Mountain time as
indicated below.
 
Cheers,
 
Dale
 
PS… If I’ve left anyone off this list please feel free to forward them the information.
 
 
 

From: Tom Furgason [mailto:meetings@meetings.readytalk.com] 
Sent: Friday, June 11, 2010 3:46 PM
To: daleortmanpe@live.com
Subject: Meeting Invitation: Rosemont Geochemistry Conference Call
 

mailto:choag@srk.com
mailto:daleortmanpe@live.com
mailto:cstone@srk.com
mailto:vugorets@srk.com
mailto:sday@srk.com
mailto:msieber@srk.com
mailto:lcope@srk.com
mailto:David.Krizek@tetratech.com
mailto:Amy.Hudson@geotransinc.com
mailto:mark@geochemical-solutions.com
mailto:Grady.OBrien@tetratech.com
mailto:Michael.Gabora@tetratech.com
mailto:sshafiqullah@fs.fed.us
mailto:beverson@fs.fed.us
mailto:tfurgason@swca.com
mailto:jrigg@swca.com
mailto:mreichard@swca.com
mailto:karnold@rosemontcopper.com



June 14, 2010 Summary of Questions and concerns for Discussion

Compiled from SRK review memos



Pit Lake geochemistry:



1. Nature of the inconsistencies in the components of the pit lake water balance, presented in reviewed SRK documents.



2. How results of the predictions of pit lake infilling during the period of 100 years simulated by the groundwater flow model (M&A, 2009) were incorporated into the 200-year predictions, completed by Tetra Tech (2010).

3. Pit Lake hydrogeochemistry was evaluated by the components of water balance simulated by M & A (2009) Groundwater Flow Model which:

a. Has uncertainties in representing known geology and structures,

b. Does not have the proper external and internal boundary conditions,

c. Needs to be calibrated to transient conditions measured during a 30-day pumping test from multiple pumping wells to increase the limited predictive capability, and

d. Needs to be re-developed and re-run with elements of a sensitivity/uncertainty analysis to illustrate the possible range of predicted parameters.



4. Use of the DSM with stochastic parameters of precipitation, runoff, and evaporation combined with deterministic groundwater output from the numerical groundwater model is a very preliminary and inaccurate approach. This is due to the fact that both groundwater inflow and pit lake elevation depend on the meteorological parameters simulated in the groundwater model deterministically. By stochastically varying these parameters (precipitation, runoff, and evaporation), groundwater inflow will be different in time from that simulated in the groundwater model because pit lake stage will be different.

5. Characterization of pit walls – is there confidence that drilling has sufficient coverage that ore periphery influence can be evaluated?

6. Characterization of mineralogy as it effects application of ABA and evaluation of leaching (oxide and sulphate minerals, jarosite etc).

7. Agreement on the components of the conceptual model.

8. Understanding of how the pit wall source term was developed (scaling of lab results) and possible need for re-evaluation.

Infiltration, seepage, fate and transport model

1. Understanding of how source terms were calculated from laboratory tests. (Steve)

1. Climate

· Why was Nogales 6N data used instead of the closer Santa Rita station?

· What method was used to translate the pan evaporation data from Nogales to the elevation of the Site?

· What do one day and seven day infiltration-seepage modeling show?

· Appendix C model data appears that the “average” precipitation data is applied nearly every day. What was the method used to average the precipitation. Why was not all of the data used for a long-term transient model?

2. Site Material-Soil Data

· The theory unsaturated flow is presented

· The statement is made that laboratory and library parameters were used for unsaturated flow properties, however, the specific SWCC and unsaturated hydraulic conductivity curves are not presented.

3. Heap Leach Facility Conceptual Model

· The drain down model and infiltration-seepage model do not take into account the alteration of the oxide ore after leaching with raffinate. The leaching process will significantly change the unsaturated flow properties and reduce the saturated hydraulic conductivity. The time estimated or the Heap to drain is underestimated.

4. Steady-State and Transient Solutions

· Steady-State modeling was used to develop non-zero starting points for transient modeling, however, the figures for the transient solutions begin zero moisture water content.

· One-year transient simulations are neither long enough nor realistic to simulate long-term closure of the mine facilities.

For the infiltration and seepage component of the model report, SRK has the following recommendations:

· Results from the transient simulations do not indicate that a long-term solution has been reached at the end on one year. The transient simulations should be performed over the 50-year climatic data period of record, or at a minimum until the transient analysis demonstrates an asymptotic stabilization of results.

· Given the apparent need to extend the length of transient runs, the one year of averaged daily climate data may become mute. Actual climate data over the length of transient simulations should be applied as input.  

· Present SWCC and unsaturated hydraulic conductivity functions on charts for all of the waste material and the alluvial deposit and bedrock.

· The Heap Leach Facility draindown model should use material typical of leached oxide ore. Alternatively, a review of actual draindown data from similar closed heap leach facilities could be considered.

· Several figures are difficult to read

· For the geochemical component of the model, SRK has recommended further explanation and/or re-visiting of source terms to address potential for local acidification in waste rock and tailings, and scale-up of laboratory leach tests to full scale.
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From: Tom Furgason
To: Reta Laford; Melinda D Roth; Beverley A Everson
Cc: Salek Shafiqullah; Jeanine Derby
Subject: RE: Meeting on 4/14 (1 pm) w/COE regarding CAP project -Fw: CWC PDEA
Date: 04/06/2010 06:20 PM

Reta,
 
I am available and will attend.
 
Tom
 

From: Reta Laford [mailto:rlaford@fs.fed.us] 
Sent: Tuesday, April 06, 2010 4:53 PM
To: Melinda D Roth; Beverley A Everson; Tom Furgason
Cc: Salek Shafiqullah; Jeanine Derby
Subject: Meeting on 4/14 (1 pm) w/COE regarding CAP project -Fw: CWC PDEA
 

All - I have set up a meeting with the Bureau of Reclamation regarding the
Community Water Company CAP Water Delivery System proposal.  Their revised
Draft EA is ready to be released (see info below).  The previous position of both
agencies was that this CAP project was not a NEPA connected action.  The purpose
of the meeting will be to validate our current positions and future expectations.  At a
minimum, Jeanine and I will attend the meeting. 

Mindee, Bev, Tom - Can you make this? 

Salek - Would you like to attend?  If so, does your schedule allow? 

Reta Laford
Acting Forest Supervisor
Prescott National Forest

Phone:  928-443-8210 (office),  505-452-7557 (cell)
Email:   rlaford@fs.fed.us
---------------------------------------------------------------------- 
----- Forwarded by Reta Laford/R3/USDAFS on 04/06/2010 04:38 PM -----
"Eto, Sandra" <SEto@usbr.gov>

04/06/2010 10:40 AM

To "Laford, Reta" <rlaford@fs.fed.us>
cc

Subject FW: CWC PDEA

 

Here's our latest and greatest.  Figures 7 and 9 compare the no action and
proposed project, with (Figure 9) and without (Figure 7) Rosemont pumping.  

Craig is available by phone from 1pm for about an hour or two.  He has a
plane to catch at 3:15pm.

-----Original Message-----
From: Craig Sommers [mailto:csommers@eroresources.com] 
Sent: Tuesday, April 06, 2010 10:27 AM

mailto:tfurgason@swca.com
mailto:rlaford@fs.fed.us
mailto:mroth@fs.fed.us
mailto:beverson@fs.fed.us
mailto:sshafiqullah@fs.fed.us
mailto:jderby@fs.fed.us


To: Eto, Sandra
Subject: CWC PDEA

Attached is the print-ready draft reflecting all of our changes through now.
 Also attached are Figures 1 - 3 and Appendix D.  Figures 4 - 10 are on one
of our FTP sites -- the instructions for accessing those are below.

***********
FTP Instructions

To start, go to:  ftp.eroresources.com in a web browser.

Any time you are asked to log on, use the following --
Username:  ERO\CWCFTP
Password:  GVea08

Click on ERO, then select the CWCFTP folder.  

It usually works best if you click on "Page" in the upper right hand menu
bar and select Open FTP Site in Windows Explorer.  Once the FTP
site is open, you can copy or drag files in or out of the folder.      



From: Beverley A Everson
To: Tom Furgason
Cc: Jeanine Derby; Melinda D Roth; Reta Laford; Salek Shafiqullah
Subject: RE: Meeting on 4/14 (1 pm) w/COE regarding CAP project -Fw: CWC PDEA
Date: 04/07/2010 03:31 PM

I'm also available. 

Beverley A. Everson
Forest Geologist
Coronado National Forest
300 W. Congress Street, 6th Floor
Tucson, AZ.  85701

Voice: 520-388-8428
Fax: 520-388-8305

"Tom Furgason" <tfurgason@swca.com>

04/06/2010 06:20 PM

To "Reta Laford" <rlaford@fs.fed.us>, "Melinda D Roth"
<mroth@fs.fed.us>, "Beverley A Everson" <beverson@fs.fed.us>

cc "Salek Shafiqullah" <sshafiqullah@fs.fed.us>, "Jeanine Derby"
<jderby@fs.fed.us>

Subject RE: Meeting on 4/14 (1 pm) w/COE regarding CAP project  -Fw:
CWC PDEA

Reta, 
  
I am available and will attend. 
  
Tom 
  
From: Reta Laford [mailto:rlaford@fs.fed.us] 
Sent: Tuesday, April 06, 2010 4:53 PM
To: Melinda D Roth; Beverley A Everson; Tom Furgason
Cc: Salek Shafiqullah; Jeanine Derby
Subject: Meeting on 4/14 (1 pm) w/COE regarding CAP project -Fw: CWC PDEA 
  

All - I have set up a meeting with the Bureau of Reclamation regarding the
Community Water Company CAP Water Delivery System proposal.  Their revised
Draft EA is ready to be released (see info below).  The previous position of both
agencies was that this CAP project was not a NEPA connected action.  The purpose
of the meeting will be to validate our current positions and future expectations.  At a
minimum, Jeanine and I will attend the meeting. 

Mindee, Bev, Tom - Can you make this? 

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:jderby@fs.fed.us
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us
mailto:sshafiqullah@fs.fed.us


Salek - Would you like to attend?  If so, does your schedule allow? 

Reta Laford
Acting Forest Supervisor
Prescott National Forest

Phone:  928-443-8210 (office),  505-452-7557 (cell)
Email:   rlaford@fs.fed.us
---------------------------------------------------------------------- 
----- Forwarded by Reta Laford/R3/USDAFS on 04/06/2010 04:38 PM -----

"Eto, Sandra" <SEto@usbr.gov>

04/06/2010 10:40 AM
To "Laford, Reta" <rlaford@fs.fed.us>
cc

Subject FW: CWC PDEA

 

Here's our latest and greatest.  Figures 7 and 9 compare the no action and
proposed project, with (Figure 9) and without (Figure 7) Rosemont pumping.  

Craig is available by phone from 1pm for about an hour or two.  He has a
plane to catch at 3:15pm.

-----Original Message-----
From: Craig Sommers [mailto:csommers@eroresources.com] 
Sent: Tuesday, April 06, 2010 10:27 AM
To: Eto, Sandra
Subject: CWC PDEA

Attached is the print-ready draft reflecting all of our changes through now.
 Also attached are Figures 1 - 3 and Appendix D.  Figures 4 - 10 are on one
of our FTP sites -- the instructions for accessing those are below.

***********
FTP Instructions

To start, go to:  ftp.eroresources.com in a web browser.

Any time you are asked to log on, use the following --
Username:  ERO\CWCFTP
Password:  GVea08

Click on ERO, then select the CWCFTP folder.  

It usually works best if you click on "Page" in the upper right hand menu
bar and select Open FTP Site in Windows Explorer.  Once the FTP
site is open, you can copy or drag files in or out of the folder.       




