
From: David Morrow
To: Robert Lefevre
Subject: RE: Rosemont Copper Mine - Air Quality Issues
Date: 09/22/2008 12:05 PM

Hi Bob,

Thanks for keeping me in the loop here.  Who is Mark Fitch?  I see from
his email address that he works for the FS.  If need be I would be glad
to give him a ring to discuss my thoughts.

It was great having the site visit with you and Geoff as you guys really
know the land and critters.  I learned a lot more than I could have if I
just did the site visit solo.

Best,

D

David Morrow AICP
Air and Noise Specialist
Morro Group, a Division of SWCA Environmental Consultants
Sound Science, Creative Solutions
1422 Monterey St. San Luis Obispo CA 93401
P 805.543.7095 
F 805.543.2367
C 206.330.6727
http://www.swca.com

Please consider the environment before printing this e-mail

 

-----Original Message-----
From: Robert Lefevre [mailto:rlefevre@fs.fed.us] 
Sent: Monday, September 15, 2008 4:27 PM
To: Mark J Fitch
Cc: David Morrow; Beverley A Everson
Subject: Rosemont Copper Mine - Air Quality Issues

DRAFT - Internal, Deliberative Correspondence Only

Mark, thank you for calling me back.  Our consultant for Air Quality is
Dave Morrow of SWCA.  His contact information is

                                                                  email:
dmorrow@swca.com
                                                                  phone:
805-543-7095

    

  

  

 

  

  

  

  

  

DRAFT - Internal, Deliberative Correspondence Only
Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373

(b) (5)

mailto:dmorrow@swca.com
mailto:rlefevre@fs.fed.us


From: David Morrow
To: Robert Lefevre
Subject: RE: Rosemont Copper Mine - Air Quality Issues
Date: 09/22/2008 05:19 PM

Hey Bob,
 
You probably did mention him, it’s just that I literally got  into a bit of overload, meeting at least 30 folks,
having a ton of project  info given to me, etc.  All very stimulating but  a bit much to remember the
names…
 
Cheers,
 
Dave
 

From: Robert Lefevre [mailto:rlefevre@fs.fed.us] 
Sent: Monday, September 22, 2008 3:06 PM
To: David Morrow
Subject: RE: Rosemont Copper Mine - Air Quality Issues
 
Dave:  I thought I had mentioned Mark.  He is the Forest Service liaison with Arizona
Department of Environmental Quality.  His office is in Phoenix.  He will be my primary
Forest Service contact for such things as recommending the model or models to use, etc. 
Robert E. Lefevre
Forestry and Watershed Program Manager
Coronado National Forest
USDA Forest Service
520-388-8373
 
-----"David Morrow" <dmorrow@swca.com> wrote: -----

To: "Robert Lefevre" <rlefevre@fs.fed.us>
From: "David Morrow" <dmorrow@swca.com>
Date: 09/22/2008 12:07PM
Subject: RE: Rosemont Copper Mine - Air Quality Issues

Hi Bob,

Thanks for keeping me in the loop here.  Who is Mark Fitch?
 I see from
his email address that he works for the FS.  If need be I
would be glad
to give him a ring to discuss my thoughts.

It was great having the site visit with you and Geoff as you
guys really
know the land and critters.  I learned a lot more than I could
have if I
just did the site visit solo.

mailto:dmorrow@swca.com
mailto:rlefevre@fs.fed.us
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From: Debby Kriegel
To: jlyndes@sagelandscape.com; david.krizek@tetratech.com; Beverley A Everson; tfurgason@swca.com;

mbidwell@swca.com; Salek Shafiqullah
Subject: Rosemont - Desired Condition for Recreation & Visual Quality
Date: 05/08/2009 01:28 PM
Attachments: DesiredCondition.doc

Here's my attempt at a desired condition for recreation and visual quality.  Much of
the language here was pulled from desired conditions for our Forest Plan revision,
tweaked for the Rosemont area.  It would be great to have desired condition
statements for other resources too.

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:CN=Debby Kriegel/OU=R3/O=USDAFS
mailto:jlyndes@sagelandscape.com
mailto:david.krizek@tetratech.com
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES
mailto:tfurgason@swca.com
mailto:mbidwell@swca.com
mailto:CN=Salek Shafiqullah/OU=R3/O=USDAFS@FSNOTES

Desired Condition – Northern Santa Rita Mountains – Scenic Quality and Recreation

Debby Kriegel, May 8, 2009


The diverse landscapes of the northern Santa Rita Mountains offer a variety of settings for a broad range of recreational opportunities and a place for visitors to escape from busy urban life into quiet, natural, wild places.  Visitors enjoy vast open space, canyon bottoms with mature trees, golden rolling grasslands dotted with oak and juniper, and rugged, rocky mountain ridgetops.  Visitors rarely see utilitarian structures (such as power lines and buildings), and mines that are no longer operational have been completely naturalized by restoring topography and vegetation to blend with the surrounding landscape.

Lands along the Patagonia-Sonoita Scenic Road (AZ Hwy 83) and along Forest Service roads appear natural.  Visitors find occasional developed recreation facilities (such as picnic tables, an OHV staging area, and trailhead signs), but these facilities are in character with the National Forest setting.


Dispersed recreation activities in the area include scenic driving, hiking, horseback riding, birdwatching, camping, hunting, and more.  Visitors use off-highway vehicles responsibly and stay on designated roads.  Dispersed campsites are small and clean, and resource damage is not a problem.

Landscapes away from roads, and lands along the Arizona Trail, provide opportunities for solitude and spending time in pristine wildlands with minimal evidence of human activity.  The Arizona Trail is well-marked and well maintained.  Access roads to trailheads are open and maintained, and trailheads provide adequate parking and turnaround space.  Damage to resources at trailheads is minimal, and wildcat trails are rare.


Desired Condition – Northern Santa Rita Mountains – Scenic Quality and Recreation

Debby Kriegel, May 8, 2009


The diverse landscapes of the northern Santa Rita Mountains offer a variety of settings for a broad range of recreational opportunities and a place for visitors to escape from busy urban life into quiet, natural, wild places.  Visitors enjoy vast open space, canyon bottoms with mature trees, golden rolling grasslands dotted with oak and juniper, and rugged, rocky mountain ridgetops.  Visitors rarely see utilitarian structures (such as power lines and buildings), and mines that are no longer operational have been completely naturalized by restoring topography and vegetation to blend with the surrounding landscape.

Lands along the Patagonia-Sonoita Scenic Road (AZ Hwy 83) and along Forest Service roads appear natural.  Visitors find occasional developed recreation facilities (such as picnic tables, an OHV staging area, and trailhead signs), but these facilities are in character with the National Forest setting.


Dispersed recreation activities in the area include scenic driving, hiking, horseback riding, birdwatching, camping, hunting, and more.  Visitors use off-highway vehicles responsibly and stay on designated roads.  Dispersed campsites are small and clean, and resource damage is not a problem.

Landscapes away from roads, and lands along the Arizona Trail, provide opportunities for solitude and spending time in pristine wildlands with minimal evidence of human activity.  The Arizona Trail is well-marked and well maintained.  Access roads to trailheads are open and maintained, and trailheads provide adequate parking and turnaround space.  Damage to resources at trailheads is minimal, and wildcat trails are rare.



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 







Rosemont Mine Hydrologic, Hydraulic, and Geomorphic Study 
 


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 







Rosemont Mine Hydrologic, Hydraulic, and Geomorphic Study 
 


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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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. 
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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. 
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ID Task Name Duration Start Finish Predecessors Resource Names

1 Project Management 793 days Fri 7/6/07 Mon 7/19/10

73 General PM Administration 793 days Fri 7/6/07 Mon 7/19/10

109

110 Project Initiation & Preparation 299 days? Thu 7/5/07 Fri 8/22/08

129 NEPA Scoping 118 days Fri 2/29/08 Fri 8/8/08

156 Regional Pre-decision Review of Scoping 22 days Mon 6/16/08 Tue 7/15/08

157 Scoping Reports 357 days? Fri 5/30/08 Mon 10/12/09

158 Scoping Reports 1 and 2 127 days Mon 1/5/09 Tue 6/30/09 155

159 FS Review of Scoping Reports 1 and 2 8 days Wed 7/1/09 Fri 7/10/09 158

160 Scoping Reports 1 and 2 finalized 11 days Mon 7/13/09 Mon 7/27/09 159

161 Identification of Issues 42 days Mon 2/2/09 Tue 3/31/09

162 Presentation to the Deciding official 0 days Tue 3/31/09 Tue 3/31/09

163 Direction from Deciding Official 0 days Fri 5/30/08 Fri 5/30/08

164 Revision of Issues 70 days Mon 6/2/08 Fri 9/5/08 163

165 Draft Scoping Report 3 15 days? Tue 7/28/09 Mon 8/17/09

166 FS Review of Scoping Report 3 15 days Tue 8/18/09 Mon 9/7/09 165

167 Revision of Scoping Report 3 1 day? Mon 9/28/09 Mon 9/28/09 166

168 IDT Lead Recommend Issues to Deciding Official 0 days Mon 9/28/09 Mon 9/28/09 167

169 Deciding Official Approves List of Significant Issues & Measures, Analysis Plan10 days Tue 9/29/09 Mon 10/12/09 168

170 Pre-Decisional Region Review of Significant Issues 15 days Tue 10/13/09 Mon 11/2/09 169

171 Scoping Report 3 Finalized 5 days Tue 11/3/09 Mon 11/9/09 170

172

173 Chapter 1 113 days Mon 3/10/08 Mon 8/11/08 130

174 Purpose & Need 7 days Mon 3/10/08 Tue 3/18/08

175 Draft Chapter 1 113 days Mon 3/10/08 Mon 8/11/08

176 CNF review of Chapter 1 14 days Mon 3/10/08 Thu 3/27/08

177

178 Chapter 2 427 days Wed 3/5/08 Tue 10/20/09

179 Proposed Action 46 days Wed 3/5/08 Mon 5/5/08 114

180 Line Officer approval of proposed action 0 days Mon 5/5/08 Mon 5/5/08 179

181 Pre-Decisional Region Review of P&N, Site Spec. PA 15 days Tue 5/6/08 Mon 5/26/08 180

182

183 Forest Plan Consistancy Review 5 days Tue 5/27/08 Mon 6/2/08 181

191 FS Define Reasonable Range of Alts. 14 days Mon 7/13/09 Thu 7/30/09 160SS,174SS

192 Deciding Official(s) Approves Range of Alts. & Potential Plan Amend.0 days Thu 7/30/09 Thu 7/30/09 191

193 Pre-Decisional Region Review of Alts 15 days Fri 7/31/09 Thu 8/20/09 192

194 CNF finalize Alts 7 days Fri 8/21/09 Mon 8/31/09 193

195 SO review of EIS Outline & Content Check 14 days Tue 9/1/09 Fri 9/18/09 194

196 Pre-Decisional Region Review of Key Analysis 15 days Mon 9/21/09 Fri 10/9/09 195

197 Finalize Chapter 2 7 days Mon 10/12/09 Tue 10/20/09 196

198

199 Chapter 3 363 days Mon 3/10/08 Mon 7/27/09 130

200 Identify Environmental Concerns 0 days Mon 7/27/09 Mon 7/27/09 160

201 Baseline Data Review 143 days Mon 3/10/08 Mon 9/22/08

202 Description of Affected Env. 14 days Mon 3/10/08 Thu 3/27/08

203 Identify Issues/topics for Imapact Analysis 7 days Mon 3/10/08 Tue 3/18/08

204 Draft Chapter 3 30 days Mon 3/10/08 Wed 4/16/08 203SS

205 CNF Review of Chapter 3 14 days Thu 4/17/08 Tue 5/6/08 204

206 Revision of Chapter 3 14 days Wed 5/7/08 Mon 5/26/08 205

207 Chapter 4 196 days Thu 4/17/08 Thu 1/15/09

208 Assessment of Direct and Indirect Impacts 14 days Thu 4/17/08 Tue 5/6/08 205SS

209 Assessment of Cumulative Impacts 14 days Thu 4/17/08 Tue 5/6/08 208SS

210 Draft Chapter 4 14 days Thu 4/17/08 Tue 5/6/08 209SS

211 FS review of Chapter 4 14 days Wed 5/7/08 Mon 5/26/08 210

212 Line Officer reviews Irreversible & Irretrieveable & long-term productivity0 days Mon 5/26/08 Mon 5/26/08 211

213 Finalize Chapter 4 7 days Tue 5/27/08 Wed 6/4/08 212

214 Chapters 5-x 120 days Fri 4/18/08 Thu 10/2/08

215 Best Available Statement  by Deciding Official(s) 0 days Fri 8/22/08 Fri 8/22/08 127

216 Project Manager Determines Appropriate Appendicies 0 days Fri 8/29/08 Fri 8/29/08

217 Project Manager Determines whether to prepare a "map book" 0 days Fri 8/29/08 Fri 8/29/08 216

218 Appendicies 100 days Fri 8/29/08 Thu 1/15/09 217

219

220 Preliminary DEIS (PDEIS) 87 days Thu 6/5/08 Fri 10/3/08 213

221 Complete remaining sections 7 days Thu 6/5/08 Fri 6/13/08

222 Complete Impacts Comparison 3 days Mon 6/16/08 Wed 6/18/08 221

223 Line Officer Selecst a Prefferd Alt 0 days Wed 6/18/08 Wed 6/18/08 222

224 Compile PDEIS 7 days Thu 6/19/08 Fri 6/27/08 223

225 Produce and Distribute PDEIS to agencies 5 days Mon 6/30/08 Fri 7/4/08 224

226 Agency review of PDEIS 15 days Mon 7/7/08 Fri 7/25/08 225

227 Revision of PDEIS 15 days Mon 7/28/08 Fri 8/15/08 226

228 Agency Review of Revised PDIES 7 days Mon 8/18/08 Tue 8/26/08 227

229 Final revision 7 days Wed 8/27/08 Thu 9/4/08 228

230 FS review of camera-ready DEIS 7 days Fri 9/5/08 Mon 9/15/08 229

231 Publish and distribute DEIS 14 days Tue 9/16/08 Fri 10/3/08 230

232 File DEIS with EPA/Federal Register NOA 0 days Fri 10/3/08 Fri 10/3/08 231

233

234 DEIS Public Review 120 days Mon 10/6/08 Fri 3/20/09 232

235 Public Comment Period 120 days Mon 10/6/08 Fri 3/20/09

236

237 Section 106 (National Historic Preservation Act 660 days Fri 7/6/07 Tue 1/12/10

243

3/31

5/30

9/28

5/5

7/30

7/27

5/26

8/22

8/29

8/29

6/18

10/3

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

2009
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ID Task Name Duration Start Finish Predecessors Resource Names

244 Section 7 Consultation (Endangered Species Act 480 days Fri 3/14/08 Tue 1/12/10

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

2009
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