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Debby Kriegel/R3/USDAFS

09/14/2009 09:21 AM

To Melinda D Roth/R3/USDAFS@FSNOTES

cc

bcc

Subject Re: Rosemont FAQslJ

This looks good. It covers the major questions people might have.

Two additional items that come to mind...

1. What issues have been identified?
2. Who is on the IDT? (this might let the public know that we have specialists working on each key issue,
but maybe just titles....not names)

Thanks.

Melinda D Roth/R3/USDAFS

«Q. lC7

Melinda D Roth/R3AJSDAFS

09/08/2009 03:34 PM
To dkriegel@fs.fed.us, dsebesta@fs.fed.us, jable@fs.fed.us,

sldavis@fs.fed.us, sshafiqullah@fs.fed.us, Walter
Keyes/R3/USDAFS@FSNOTES, abelauskas@fs.fed.us,
aelek@fs.fed.us, ecuriel@fs.fed.us, gmckay@fs.fed.us,
kbrown03@fs.fed.us, kellett@fs.fed.us, Ijones02@fs.fed.us,
Mary MFarrell/R3/USDAFS@FSNOTES, riefevre@fs.fed.us,
temmett@fs.fed.us, William B
Gillespie/R3/USDAFS@FSNOTES, rlaford@fe.fed.us,
beverson@fs.fed.us, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, mreichard@swca.com,
tfurgason@swca.com, ccoyle@swca.com, Heidi
Schewel/R3/USDAFS@FSNOTES

cc

Subject Rosemont FAQs

I'd like todevelop and postto ourwebsite somebasic project information. Basic information could help 1)
educate the public about the project 2)answer general questions 3) limit mis-information 4) limit the time
required toanswer basic questions... I'd like toaskyou all to review the list ofquestions Ihave and give
me some inputon other basic questions that come to mind. Thanks.

Mindee Roth

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

(520) 388-8305(FAX) FAQ fotdocx



What is this project?

Where is this project?

Frequently Asked Questions

Rosemont Copper Project
Coronado National Forest, Arizona

September 2009

What products would the mine produce?

What is the expected life of the proposed mine?

What is the planning and decision-making timeline?

When would this project be implemented?

Who is involved in this project?

What is "NEPA"?

How has the public been involved?

How can the public remain involved?

Why is the Forest completing an Environmental Impact Statement?

Why not just "say no"?

Are there other actions connected to the mine proposal?

What assures that post-mine reclamation wiil be successful?

Where can I go for more information?
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Frequently Asked Questions

Rosemont Copper Project
Coronado National Forest, Arizona

September 2009

What is this project?

In July 2007, theCoronado National Forest received a proposal from Augusta Resource Corporation to
construct, operate, and reclaim a large copper mine in the Santa Rita Mountains south of Tucson. The
project, as proposed, would occur on private lands owned by Augusta Resource Corporation, federal
lands managed by the Forest Service and the Bureau ofLand Management, and Arizona State Trust
Lands. Direct impacts to roughly 4415 acres would occur and roughly 4635 acres would beclosed to
public entry for the lifeof the mine.

Where is this project?

The proposed project isroughly 30miles southeast ofTucson, Arizona, westofStateRoute 83, on the
east-facing slope oftheSanta Rita Mountains within Townships 18and 19South and Ranges 15and 16
East, Gila and SaltRiver Meridian. This area lies in Pima County.

What products would the mine produce?

Annually, the mine would produce roughly 234 million pounds ofcopper, 4.5 million pounds of
molybdenum, and 2.7 million ounces silver.

What is the expected life of the proposed mine?

The anticipated life ofthe Rosemont Copper Project is 25years, including construction, operations, and
post-mine reclamation activities.

What is the planning and decision-makingtimeline?

The Coronado National Forest is the lead agency for the preparation ofan Environmental Impact
Statement(EIS). Currently, a Draft EIS (DEIS) isscheduled for public release and comment in November
2009. Following a 90-day public review and comment period and analysis of public comments, a Final
EIS (FEIS) would bereleased. The FEIS is scheduled for release in July 2010. The actual decision,
documented in a Record of Decision (ROD), would follow release ofthe EIS. BLM and COE///

When would this project be implemented?

An exact timeline cannot bepredicted with any certainly since the Forest Service decision is subject to
appeal and litigation. Rosemont Copper Company's plan is to begin construction assoon as possible.
No mine-relatedactivity could proceed until allappealsand litigation was decided. Aftera decision to



allow mine-related activities on National Forest System lands, Rosemont Copper would be required to
submit a Mine Plan of Operations (MPO)///

Who is involved in this project?

There are many formal players in this project. Rosemont Copper Company isthe project proponent.
The Coronado National Forest isthe lead agency. Numerous othertribal, federal, state, and local
agencies that have some permitting authority orspecial expertise relating to the proposal to mineare
Cooperating Agencies. The Forest Service has contracted with SWCA, a private consultant, to prepare
the EIS. TheState Historic Preservation Officer, US Fish and Wildlife Service, Arizona Game and Fish
Department, Arizona Department of Transportation, Pima County and City ofTucson are among the
agencies involved. See the forest website for more information regarding Cooperating Agencies.
Connected to the proposal isthe need for electric power to the site. Tucson Electric Power///

What is "NEPA"?

NEPA stands for the National Environmental Policy Act. This law, enacted byCongress in 1970,
established a policy for public involvement and environmental review of proposed projects involving
federal agencies such as the Forest Service and BLM in this case. NEPA procedures must insure that
environmental information is available to public officials and citizens beforedecisions are made and
before actions are taken. The information must be ofhigh quality. Accurate scientific analysis, expert
agency comments, and public scrutiny areessentialto implementing NEPA. Most important, NEPA
documents must concentrate onthe issues that are truly significant tothe action in question, rather than
amassing needless detail.

How has the public been involved?

NEPA requires 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. This process is termed scoping. The
scoping process begins with the publication of a notice of intent in the Federal Register briefly describing
the proposed action and explaining the purpose and need for the project. The public is invited to
participate and public meetings are heldto solicit comments regarding the concerns stemming from the
proposed action. Public comment is used to identify alternatives to the proposed action and also helps
frame the issues and effects needingdetailed studyand documentation inthe EIS.

1. the significant issues to be analyzed in depth in the environmental impact statement.
2. Identify and eliminate from detailed studythe issues which are not significant orwhich

havebeen covered by prior environmental review (Sec. 1506.3), narrowing the
discussion of these issues in the statement to a brief presentation of whythey will not
have a significant effect on the human environment or providing a referenceto their
coverage elsewhere.

3. Hold an early scoping meetingormeetings which may be integrated with any otherearly
planning meeting the agencyhas. Such a scoping meeting will often be appropriate when
the impacts of a particular action are confined to specificsites.



How can the public remain involved?

Stay informed - websites

Review andcomment on the DEIS when it is released. Request to stay on the project mailing list
Blogs and twitter

Newspaper

Comment on DEIS and FEIS

Why isthe Forest completing an Environmental Impact Statement?
An EIS is prepared where significant effects tothe human environment are possible. An EIS provides full
and fair discussion of significant environmental impacts and informs decision makers and the public ofthe
reasonable alternatives which would avoid or minimize adverse impacts orenhance the quality of the
human environment.

Why not just "say no"?
The U.S. Forest Service and Bureau ofLand Management, areopen tomineral entry under the1872 Mining Law,
subject to federal, state, and local requirements. (This federal policy was affirmed in the Mining and Minerals Policy
Act of1970 and the National Materials andMinerals Policy, Research and Development Act of1980.)

Are there other actions connected to the mine?

Connected actions arethose that... Siting andconstruction of powerand water lines to servethe
construction andoperation of a mine areconnected actions andwill be analyzed...

What assures that post-mine reclamation will be successful?
Plan, bond...

Where can Igo for more information?

Visit the following websites:

http://www.rosemonteis.us

http://www.fs.fed.us/r3/coronado/rosemont/index.shtml
http://ceo.hss.doe.gov/nepa/regs/40/40D3.htm

http://www.rosemontcoPDer.com/

www.tep.com
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1. What is the role ofthe Forest Service?

The role ofthe Forest Service is set by law and regulation. They must respond to and analyze all MPOs,
including Rosemont Copper Company's (Company), under appropriate federal laws.

2. Is this a done deal?

3. Has the project been approved?
No. A preliminary MPO has been received. Information contained therein is considered sufficient to
begin analysis under NEPA. The project can not be approved until an EIS is completed and a Record of
Decision (ROD) is signed. The EIS process and the ROD will serve to provide information to be
included in a Final MPO.

4. How can NEPA begin without a completed MPO?
The initial MPO only represents the Company's proposal. The MPO can only be completed after the EIS
process where issues are identified, alternatives are developed, and analysis is conducted. The completed
MPO will conform to the ROD based on the analysis in the EIS. The Final MPO must conform with the
ROD or be withdrawn by the Company.

5. What did the NOI mean by using the words "grant permission"?
The ROD will identifyunder which circumstances (if any) that the Forest Servicewill allow the MPO to
be implemented on lands under their jurisdiction.

6. How can I get involved?
Thescoping period is thetimefor initial public comment. Theidentification of issues during scoping is
thefundamental step in theEIS process. Concerns andissue statements identified during scoping willbe
used to develop a range of alternatives. Thealternatives will bedesigned to resolve the issues to varying
degrees. There.may also be opportunities forthepublic to participate during theanalysis. Thepublic will
have the opportunityto comment on the Draft EIS.

7. What is NEPA?

TheNational Environmental PolicyAct (NEPA) of 1969, as amended, is the lawthatrequires all federa
agencies to consider environmental issues for"major" federal actions (42U.S.C. 4321-4346). NEPA
declares a national policy which encourages "productive and enjoyable harmony between manandhis
environment." NEPA requires Federal agencies to:

• use a systematic interdisciplinary approach in planning and decision making;
• consider the environmental impact ofproposed actions;
• identify adverse environmental effects which cannot be avoided should the proposal be

implemented;
• consider alternatives to the proposed action;
• consider the relationship between localshort-term usesof the human environment and the

maintenance and enhancement of long-term productivity; and
• identify any irreversible andirretrievable commitments of resources which would be involved in

the proposed action should it be implemented.

8. What is an EIS?

An Environmental ImpactStatement (EIS) mustbe completed prior to a federal agencyimplementing any
major action that may significantly alter the physical,biological, social, and economic environments. An



EIS prepared to describe the effects for proposed activities on the environment. An EIS describes impacts,
as well as ways to mitigate impacts or reduce impacts on the environment.

9. Who is SWCA?

SWCA Environmental Consultants (SWCA) was selected to work under the direction of the Forest
Serviceto assist with the preparation ofthe EIS. SWCAis an employee-ownedcompany ofcultural and
natural resource scientists and planners. SWCA's professionals specialize in environmental and cultural
resource permitting, compliance, and management. Headquartered in Phoenix, Arizona, SWCA has
offices throughout the West, Pacific Northwest, and Hawaii.

10. What was the selection process of SWCA?

11. Why haven't you provided alternatives?
Alternatives are developed based on issuesidentified during the scopingprocess. Once the issuesare
identified, anInterdisciplinary Team willdevelop alternatives to address the issues to varying degrees.
Thefinal alternatives to be analyzed willbe decided by theForest Supervisor andreviewed by the
Regional Forester.

12. Who makes the decision?
TheDeciding Official fortheCoronado National Forest will be theForest Supervisor.

13. What happens with my comments?
Each comment (letter, email, oral comment, etc.) isgiven a unique identification number. Each comment
iscarefully read. Common issues and themes are identified and coded oneach comment. Inparticular,
the Forest Service is looking for comments that:

Improve understanding of thephysical, biological, and socio-economic environments
Profile important information and reports
Highlight information sources and data gaps
Spotlight alternatives and mitigation
Focus analysis on relevant issues
Identify interested parties and cooperators



jsturgess@augustaresource.c
om

11/20/2009 07:23 AM

Please respond to
sturgess@augustaresource.co

m

To

cc

bcc

"Mindee D Roth em" <mroth@fs.fed.us>, "Reta Laford"
<rlaford@fs.fed.us>
"Kathy Arnold ROSEMONT"
<karnold@rosemontcopper.com>, "Rod Pace"
<rpace@rosemontcopper.com>

Subject Fw: Augusta Receives New Permitting Schedule for
Rosemont Copper Project

Sent from my Verizon WirelessBlackBerry

From: Augusta ResourceCorporation <info@augustaresource.com>
Date: Fri, 20 Nov 2009 09:16:05 -0500
To: <jsturgess@augustaresource.com>
Subject: Augusta Receives New Permitting Schedule for Rosemont Copper Project

A U T A
RESOURCE CORPORATION

PRESS RELEASE

Augusta Receives New Permitting Schedule for Rosemont Copper Project

Denver, CO, November 20, 2009 - Augusta Resource Corporation (TSX/NYSE Amex: AZC) ("Augusta" or "the Company") has
been advised by the United States Forest Service (USFS) of the new timeline for completion of the Draft Environmental Impact
Statement (DEIS) and thefinal Record of Decision (ROD) for the Rosemont copper project.

The DEIS isexpected tobereleased tothe public early in the second quarter of 2010, followed immediately by a series of public
meetings anda comment period. The ROD isexpected in thefourth quarter of2010. These new datesare outlined in an updated
memorandum ofunderstanding signed this week between Augusta's 100%-owned subsidiary Rosemont Copper Company andthe

Jamie Sturgess, Augusta Vice-President Sustainable Development said: This isa very complex and important project and we
appreciate theamount ofdiligence the USFS has undertaken in its analysis. Our goal is tomake the Rosemont project thebest itcan
possibly be - a model not only for Arizona but for the industry. The Company will continue to implement our project financing strategy in
anticipation of permits late next year."

About Augusta

Augusta is a base metals company focused on advancing the Rosemont copper deposit near Tucson, Arizona. Rosemont hosts a large
copper/molybdenum reserve that may account for about 10% of US copper output once in production in 2012 (for details refer to
http://www.auqustaresource.com/). The exceptional experience and strength of Augusta's management team, combined with the
developed infrastructure and robust economics of the Rosemont project, will propel Augusta tobecome a solid mid-tier copper
producer. The Company istraded ontheToronto Stock Exchange and the NYSE Amex under thesymbol AZC, and ontheFrankfurt
Stock Exchange under the symbolA5R.

For additional information please visit http://www.auqustaresource.com/orcontact:

Meghan Brown, InvestorRelationsManager
tel 604 638 2002

email mbrown@auoustaresource.com
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CAUTIONARY STATEMENTS REGARDING FORWARD LOOKING INFORMATION

Some of the statements made and information contained herein may contain forward-looking statements within the meaning of the
UnitedStates Private Securities Litigation Reform Actof 1995 and forward-looking information within the meaning of applicable
Canadian securities laws. Such forward-looking statements and forward-looking information include, but are not limited to statements
concerning: Augusta's plans at the Rosemont project; estimated production;and capital and operating and cash flowestimates.
Forward-looking statements or information include statements regarding the expectations and beliefs of management. Often, but not
always, forward-looking statements and forward-looking information can be identified by the use of words such as plans , expects , is
expected , budget, scheduled , estimates , forecasts , intends , anticipates , or believes or the negatives thereof or variations of such words
and phrases or statements that certain actions, events or results may , could , would , might or will be taken, occur or be achieved.
Forward-looking statements or information include, butare not limited to, statements or information with respect to known or unknown
risks, uncertaintiesand other factors which may cause the actual results, performance or achievements, or industryresults, to be
materially different from any future results, performanceor achievements expressed or implied by such forward-looking statements or
information.

Suite #400 - 837 West Hastings Street, Vancouver, BC, V6C 3N6
Telephone: 604 687 1717 Facsimile: 604 687 1715

infoOaugustaresource.com

Powered bv Snap Technologies Content Management Systems

This e-mail was sent to jsturgess@augustaresource.com because you asked to receive
updates and promotions from
Augusta Resource Corp..
Click Here to unsubscribe from this mailing list.



Mary M FarreII/R3/USDAFS

12/30/2009 01:13 PM
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To Beverley A Everson/R3/USDAFS@FSNOTES

cc tfurgason@swca.com, sgriset@swca.com, William B
Gillespie/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES, "Melissa Reichard"

bcc

Subject Re: Final versions of mitigation tables and homework due
Jan. 6S

Bev-

Idownloadedthe mitigation chart from the web site, made mychanges to the heritage section, and
uploaded it back up to EIS/ Chapter 2, with myinitials MMF and today's date as a suffix. If you have any
trouble seeing it, let me know and I can send it via email, it's not too large.

Mary

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

Beverley A
Everson/R3AJSDAFS

12/23/2009 04:09 PM

To 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, Ijones02@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

cc

Subject Final versions of mitigationtables and homework due Jan. 6

Some ofyou weren't able to receive the links Isent from WebEx a few minutes ago,forthe latest
mitigation tables. You can find them in WebEx in Group Documents/EIS/Chapter 2/Chapter2-mitigation.
The documents are Supplemental Compilation (ACOE, Pima Co., etc) and Updated Mitigation Measures.
Both were posted today.

The core IDT will be meeting on Jan. 6 in 6V6from 9:00to 4:30 to do the final reviewof mitigation. Please
review these lists beforehand, and extended team members not attending themeeting, provide comments
on mitigation inyour resource area(s) prior to the meeting so that they can be included inthe meeting
review.

Thanks, and happy holidays!



"Blaine, Maijorie ESPL." To "Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Jeanine
<Marjorie .E.BIaine@usace.ar Derby" <jderby@fs.fed.us>, "Reta Laford"
my-mll> <rlaford@fs.fed.us>
01/20/2010 09:46 AM cc <tfurgason@swca.com>, "Alvarez, Cindy"

<cindy_alvarez@blm.gov>, <daniel.moore@blm.gov>,
"Melinda D Roth" <mroth@fs.fed.us>, "BeverleyA Everson"

bcc

Subject RE: Presentation ofArmy Corps of Engineers Alternatives

Teresa Ann

Thank you very much. I have this on my calendar. Could you pis let me know
which way "across the street is" is that to the east or to the south?
Where is the best parking?

I would imagine we can get through this in an hour and the max amount of time
I'll have is 1.5 hours. Thanks for putting this together.

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: Wednesday, January 20, 2010 8:43 AM
To: Blaine, Marjorie E SPL; Jeanine Derby; Reta Laford
Cc: tfurgason@swca.com; Alvarez, Cindy; daniel.moore@blm.gov; Melinda D Roth;
Beverley A Everson
Subject: Presentation of Army Corps of Engineers Alternatives

Marjorie -

Jeanine and Reta are available to meet with you at 09:00 am on January 26 so
you can present the set of alternatives the Corps wishes to see included in
the Rosemont Copper Project DEIS. Please bring copies of any maps or other
materials and send them to me electronically in advance of the meeting so I
can get copies into the Administrative Record.

Cindy and Dan -

Marjorie requested this meeting to discuss the Corps needs with regard to the
range of alternatives. Because BLM is also making decisions from the
Rosemont environmental study, you are also invited to attend this
presentation.

I have reserved Conference Room 1823 in the DiConcini Courthouse Building
across the street from the Federal Building for this meeting. Entrance to
the conference rooms is to the right of the Cafe entrance. You must knock on
the door and a guard will provide access to the building. You will need ID
to enter. The room will be available to us until noon.

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



A Bridge to a Sustainable Future.

June 18,2010

Ms. Reta Laford

Acting Forest Service Supervisor
Coronado National Forest

300 West Congress, 6th Floor
Tucson, Arizona 85701

Tucson, A2 8^701

JUN 21 ?M

) Coror.cu -orsst

P.O. Box 35130
Tucson. Arizona 85705 USA
TEL: (520)293-3579
FAX: (520)407-3991
CORPORATE WEB: wvwy.aunustaresource.com
ROSEMONT WEB: W™IS$BE8DS&PBSLsm

Dear Ms. Laford:

The Mine Safety and Health Administration, U.S. Department of Labor, made an inspection of the Rosemont
Copper Project onMay 17and 18,2010, for the purpose of performing an annual safety inspection of the
mine property. During the course of the inspection, the MSHA Inspector Mr. Enrique Vidal, an authorized
representative of the Secretary of Labor, indicated that inhisopinion many of the berms on the banks of
roadways on the property were not adequate to protect those individuals using the roadways, including
employees of Rosemont Copper and the general public, in accordance with the provisions ofTitle 30 C.F.R.
Part 56.9300.

Rosemonl Copper Company officials explained to the Mr. Vidal atthat lime that the roadways themselves
and the maintenance of theroadways were under Forest Service jurisdiction, both on forest service land and
on Rosemont Copper Company private property under Forest Service jurisdiction. Rosemont Copper
Company officials also indicated that the roadways had been posted with a 15 mile per hour speed limit to
minimize any hazards to employees andthe general public from excessive speed on the roadways.

In making their assessment, MSHA quoted the standards for roadways under Title 30C.F.R. Part 56.9300
which is specified below:

30 CFR §563300

Berms or guardrails.
SAFETYDEVICES.PROVISIONS. AND PROCEDURES FOR ROADWAYS.

RAILROADS. AND LOADINGAND DUMPING SITES

(a) Berms or guardrails shallbe providedandmaintainedon thebanksof roadways wherea drop-offexistsof sufficient gradeor depth to cause a vehicle to
overturn or endanger persons in equipment.
(b) Bermsor guardrails shallbe at least mid-axleheightof the largest self-propelled mobileequipment whichusuallytravels the roadway.
Ic)Bermsmay hove openingsto the extent necessary for roadway drainage.
Id)Where elevatedroadways oreinfrequently traveled andusedonlybyservice ormaintenance vehicles, berms orguardrails arenotrequired when allof the
following ore met:
(If Lockedgates ore installed at the entrance points to the roadway.
(2) Signsare posted warningthat the roadway is not bermed.
(3)Delineators are installedalongthe perimeterof the elevated roadwayso that,forbothdirections of travel, the reflectivesurfaces ofat least threedelineators
olongeachelevatedshoulder ore alwaysvisibleto the driverandspacedat intervals sufficient to indicatethe edges ondattitude of theroadway.
14) Amaximum speed limitisposted andobservedfor the elevatedunbermed portions of theroadway. Factors to consider whenestabBshing themaximum speed
limitshallincludethe width,slope and alignmentof the road, the type of equipmentusingthe road, the road material,and ony hazardousconditionswhich may
exist

(5) Road surface traction is not impaired by weather conditions, such as sleet and snow, unless corrective measures are taken to improve traction.
(e) Thisstandard is not applicable to rail beds.

Right people. Right place. Right Plan. stock Symbol: AMEX TSX • azc



CONTINUED Page 2

It is the position ofMSHA, asreferenced inthe standard quoted above that theberms shall beat least mid-
axle height ofthe largest self-propelled mobile equipment which usually travels the roadway, and that the
current berm height on the roadways is notadequate to meet this criteria inmost locations. Typically, the
largest self-propelled mobile equipment that currently travels the roadways are large pickups, SUV's,or
recreational vehicles used by the general public or Rosemont Copper Company employees.

Rosemont Copper Companyofficials explained to the MSHA Inspector on May 17and 18,2010, andlater to
Mr. David Brown, Supervisory Mine Safety and Health Inspector for the MSHA Field Office in Mesa,
Arizona, in a meeting onMay 27,2010,that Rosemont Copper Company could notmodifythe berms onthe
designated Forest Service roads on either Federal, public, or Rosemont Copper Company private lands since
these roads fall under Forest Service jurisdiction.

Rosemont Copper Company told MSHA thatit wouldnotify and advisethe Forest Servicethat MSHA was
ofthe opinionthat the bermson the roads do not meet MSHA safety standards as per 30 C.F.R. Section
56.9300.

Rosemont Copper Company requests that the Forest Service notify Rosemont Copper Company ofreceipt of
this letter and of itsdecision regarding jurisdiction over theroadways within the proposed mining area until
completionofthe permitting process.

If you haveany questionsplease do not hesitate to callme.

Sincerely, ^^

Rod Pace

President and CEO

Rosemont Copper Company

520-445-7464

Certified Mail M7009 341000013308 3639



"Melissa Reichard" To "Melinda DRoth" <mroth@fs.fed.us>
<mreichard @swca .com>

11/06/2009 02:18 PM
cc

bcc

Subject Task listfrom past 3 mos

History: ^ jhismessage has been replied to and forwarded.

Mindee-

Here it is. Let me know if you need anything else.
Thanks!

Melitea/ Reichcwd/

ProjectAdministrator
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 stretchedby anew idea, never regains its originaCdimensions.

-Odver ^WendeCC JioCmes Task Lists for Past 3 mos.docx



Task Lists for August-October 2009

Project Management Meetings
(ordered new to old)

Tom- update Gantt Chart

SWCA- Gatherall altsand forward to Dale, start batching mitigations
Chapter 1-with Reta's recent comments that SWCA doesn'thave any more work on this, the FS
will complete and forward through SWCA QAQC process
Dale- batch alts and send to Bev and Mindee

Mindee- forward letters from Cooperators regarding alts thatSWCA doesn't have, tech reports
from RCC, talk to Sarah and forward AR guidance to Melissa, set up meeting for Monday with
Reta

Bev- Forward Pima Co. GeoChem letter and contact other mines
Melissa- update tech report tracking, look at WebEx databases
Tom- scoping processoverview/issuedevelopment
Sarah, Walt and Salek- alternative narratives
Melissa- makechanges to Scoping Report 3
Tom- Alts. Dismissed tableby Tuesday next week, Alternatives write-ups by COB Thursday
Melissa- gatherall alternatives materials, DEIS mailing list &flier design by endofOctober
Mindee- check on status of units and issues with Reta
Bev- note to IDT to review alternatives list and noteanything that was missed
SWCA- get Affected Environment sections peer reviewed, edited and formatted and send to
specialists, cc:Bev

Melissa- get Kevin's resume to Bev, tell Kevin abouttechtransfer mtg
Bev- send Gantt chart to all, send tech transfer mtg info to Melissa
Tom- DEIS alternative text

Charles-forward SRK bounds of analysis to Bev
Melissa- make requested changes, draft revised SR3, draft new flow chart, lookat FSH 12.3.2
citation and verify correct, checkOOS reasons-only3?
Bev- talkto Kriegel about units for recreation, sendtest plotemail to TA, share Frog letterswith
SWCA

Melissa- materials for IDT tomorrow: 15copies ofall cooperator feedback andspreadsheet to
document rationale during review of comments
TA- Cooperator meeting agenda and test plot announcement
Tom- send TA NEPA module of SWCA's training, Socioeconomic memoto TA
TA- Cooperators contact list including which agencies have expertise in certainareas
Bev- get clarification from Salek of Pima County's hydro letter, look at Socioeconomics study
letter from SWCA

Mindee- SR3 feedback mtg with Bev, Mindee, Reta, Tom and Mel, talk to Jim Pepper and
document trip
Tom- revise Ganttchart by EOW (nottoo much detail), units of measure by Sept1
Bev- Talk to Mindee to get final issues
TA- send FSM 20.20 to PM team

Reta- check Jeanine Granger notes regarding EPA/Limehouse publish dates
Melissa- send JAble comment .mdb file- Cancelled



SRK/MWH- look at Dry Stack Tailings report
Bev- Give Tom a complete listof changes/additionsto Alternative descriptions
Melissa- DVD of reports by EOW, talkto Kathy regarding needs for 6c
Mindee- process paper on Issues
Melissa- finalize SR 1 and 2

Bev- get with Debbie about necessary visual simsfor Alternatives only, organize 19th IDT, email
regarding audit

Maclvor &Tom- Table of unitsof measure to Bev by EOW
SWCA- alternative table with all elementsflushed out by19th
Melissa- talk to Kathy regarding 6c alternative
Tom- tracking sheet to Bev today

IDT Meetings

(ordered new to old)

Melissa- Create effects analysis folder in WebEx
Bill- checkbasement storage for anyexisting environment info
Salek-upload alternatives GIS shape filesto drive
Bev- ask Districts to provide catalogof activities and upload excelsheet form to WebEx
Mindee- announce EPA meeting info
Salek- rationale for disposition of Alternatives presentation to Jeanine
Sarah- Cooperators commentson alternatives presentation to Jeanine
Walt- mitigations presentation to Jeanine
SWCA- maps for Salek and document sideboards list
Melissa- post Cooperator comment trackingsheet to WebEx
Melissa- post Glamis Gold lawsuit on WebEx
IDT-work with SWCA on units

Melissa- fix CA folder permissions, leavecalendar permissions for group, get Eli another invite
and JeremySautter and invite, follow upwith TA regarding Pima Co request for GIS
Larry& Debbie S.- look at riparian units
Tom- research noisestandards from county, post unitsto WebEx, assign elements to SRK
Bev- talk to Rosemontand get toe line for McCleary, change order for SRK to delineate mineral
resources, get redesign of #3 to be Sycamore and Barrel, what is the reasonable thickness of
rind? And post Cooperator comments
Bev and Mindee- Talk withTA about specialists and Cooperator meetings
Melissa- Post contact log form in WebEx
Tom-SRK/MWH to designSycamore slurry- Cancelled



aware of this FOIA? Ihave the letter thatwas sent to Mr. Davis acknowledging his request and that the
records search was underway. Who is assigned to provide the recordsto me and by when?

Thank you

Marc

Marc G. Kaplan
Planner Analyst
Coronado National Forest
300 W. Congress, Tucson, AZ 85701
520-388-8358

"Too often we underestimate the power ofa touch, a smile, a kind word, a listening ear, an honest
compliment, orthe smallest act of caring, all of which havethe potential to turn a life around."- Leo
Buscaglia
From their errors and mistakes the wise and good learn wisdom for the future. ~ Plutarch



"Blaine, Marjorie E SPL"
<Marjorie .E.BIaine@usace .ar
my.mil>

08/09/2010 03:14 PM

To "Brian Lindenlaub" <blindenlaub@westlandresources.com>,
"Reta Laford" <rlaford@fs.fed.us>, <gcheniae@cox.net>,
"Melinda D Roth" <mroth@fs.fed.us>

cc "Sturgess Jamie" <jsturgess@augustaresource.com>,
"Katherine Arnold" <karnold@rosemontcopper.com>

bcc

Subject RE: Dos Pobres/San Juan 404b1

Brian

Actually, my comments to the USFS regarding purpose and need were not for the
alternatives analysis or the basic/overall project purpose but the NEPA
purpose and need; for that I used the DP/SJ EIS purpose and need which I felt
was well constructed.

Marjorie

Assist us in better serving you!
You are invited to complete our customer survey, located at the following
1ink: http://per2.nwp.usace.army.mi1/survey.html
Note: If the link is not active, copy and paste it into your internet
browser.

Original Message
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources
Sent: Monday, August 09, 2010 11:58 AM

To: Blaine, Marjorie E SPL; Reta Laford; 'gcheniae@cox.net';
Cc: 'Sturgess Jamie'; Katherine Arnold
Subject: Dos Pobres/San Juan 404bl

All,

com

Melinda D Roth

In preparation for our call this afternoon I have attached a PDF copy of the
Dos Pobres/San Juan 404bl alternatives analysis. I understand that Marjorie
referenced this project as a good example for describing the project purpose

If you have any questions or there's a problem with the attachment, please
let me know.

Regards,

Brian Lindenlaub | Principal

WestLand Resources, Inc.

4001 E Paradise Falls Drive | Tucson, AZ 85712

Office: (520) 206-9585 I Fax: (520) 206-9518



"Tom Furgason" To "Reta Laford" <riaford@fe.fed.us>
<tfurgason@swca.com>

cc "Melinda D Roth" <mroth@fs.fed.us>, "Beverley A Everson"
08/09/2010 08:59 AM <beverson@fs.fed.us>, "Daniel Mcntez"

<dmontez@fs.fed.us>, "Jonathan Rigg" <jrigg@swca.com>,
bcc

Subject RE: Processfor Processing Cooperating Agency Review
Comments

Reta,

Thank youfor the direction for proceeding with addressing comments on Chapter 1. Well havea
comment trackingsheet completed and make revisions accordingly. Assuming that we receive ail of the
comments in a timely manner, we should not havea problem completing this task before next Monday.

Tom

From: Reta Laford [mailto:rlaford@fs.fed.us]
Sent: Friday,August 06, 2010 6:54 PM
To: Daniel Montez; Tom Furgason
Cc: Melinda D Roth; Beverley A Everson; Reta Laford
Subject: Process for Processing Cooperating Agency Review Comments

Tom - Here's a recap of what we discussed for processing the Chapter 1 review
comments from cooperating agencies, with consideration that Iam out next week and
Mindee is out most of next week...

The following tasks need to occur in order to demonstrate at the nextCooperating
Agency meeting what we did with their comments...

\A. Reta and Dan will forward incoming review comment emails / hardcopies to you at
,SWCA. $1 M ,£UU suulU

Incoming emails to Dan and Mindee that are not also sent to Reta, will also be
forwarded to Reta.

v/5. SWCA will enter all review comments into atable (5 columns: Agency, Commenter,
Lipe^Number, Comment, and Disposition).

Vv/SWCA will draft proposed disposition of each comment.
l# SWCA will enter, using Track Changes, requested edits intp the attached document

/ to produce amaster for deliberation. %HA +- &G <eAU /huducL
v/^6- Mindee and Reta will review/edit/finalize SWCA's draft work upon their return to the
, offic®: Oaf*? p3l rPOT /u^t^r? M_ W//l

fl[\nAtr*?. The-eKsposition table will be sharod-at the August 19th CA Mooting. - • ooA 7^w mWM^
8. The revised Chapter 1will be shelved for later incorporation into the Final DEIS. sh^e. I

Thxi iiffeli *«**-











"Melissa Reichard" To "Kathy Arnold" <karnold@rosemontcopper.com>, "Melinda D
<mreichard@swca.com> Roth" <mroth@fs.fed.us>, <tciapusci@fs.fed.us>, "Tom
11/23/2009 03:44 PM Furgason"<tfurgason@swca.com>

cc "Jamie Sturgess" <jsturgess@augustaresource.com>

bcc

Subject RE: Rosemont GIS files

Kathy-

Iunderstand your concern. You are correct about the Cooperators requesting this type ofdata. To my
knowledge, the Forest will be receiving an index ofthe data thatwe have. We also have been, to date,
theones actually constructing any data layers and maps. So, Ibelieve- at least initially- we will be the
ones housing iton a secure server with very limited access. After we receive the data, index itand
organize it, we will be utilizing it for the analysis invarious draft/deliberative forms.

For the record-1 understand that Ineed to captureall the GIS data whenthe DEIS is released to
document available information at the timeand then again at the release of the FEIS. Ido not believe it
will be in the record until those times.

As far aswhen, how and what the data will be released to Cooperators, wewould need to referto
Mindee, TAor Reta.

Ihave heard back from Jim Davis at Montgomery and he is working on compiling data for me. Iwill alert
him to run things by you first before my pick up.

Thanks!

Helenas

"Science is organizedknow•(edge. 'Wisdom is organized(ife" -ImmanueCXant
From: Kathy Arnold [mailto:karnold@rosemontcopper.com]
Sent: Monday, November 23, 2009 3:31 PM
To: Melissa Reichard; Melinda D Roth; tciapusci@fs.fed.us; Tom Furgason
Cc: Jamie Sturgess
Subject: Re: Rosemont GIS files

Melissa-

We have been hesitant to turn over GIS files for materials because the Forest has been asked by the
cooperators to give them anyGIS files developed. Because of the state sunshine rules, some ofyour
cooperators may feel obliged to share the layers which weare concerned would end up publically
disseminated without context.

What isthe intent of gathering additional GIS information? Where will this be used/housed/etc?
Because we havesome items that have not been submitted to the Forestyet, Iwill need to review
everything prior to my consultants pulling that information together - Iwill do my best to be sure we
make your Dec. 3 deadline butIwould like to know what the parameters are first.

Thanks -



Kathy
Katherine AnnArnold, P.E. | Director of Environmental and Regulatory Affairs
Cell: 520.784.1972 | Main: 520.297.77231 Fax 520.297.7724
karnold ® rosemontcopper.com

^ROSEMONT COP**£R

Rosemont Copper Company
P.O. Box 35130 | Tucson, AZ 85740-5130

3031 West Ina Road | Tucson, AZ85741 | www.rosemontcopper.com

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

From: Melissa Reichard <mreichard@swca.com>
Date: Mon, 23 Nov 2009 13:16:21 -0600

To: Katherine Arnold <karnold@rosemontcopper.com>. <mroth@fs.fed.us>
Cc: Brian Lindenlaub <blindenlaub@westlandresources.com>. Hale Barter <
hbarter@elmontgomerv.com>. JamieJoggerst <iamie.ioggerst@tetratech.com>. JaimeWood <
iwood@epgaz.com>. Teresa Ann Ciapusci <tciapusci@fs.fed.us>. Tom Furgason <tfureason@swca.com
>, <droth@m3eng.com>. <derek.whittwer@amec.com>
Subject: Rosemont GIS files

Hi Ladies-

We have recently received the assignment to gather ALL GIS data forthe EIS. Ineedeveryone to bundle
up ALL GIS data files that youhave- even ifyou may have already sent some. Iwould like ALL the files
you have, sowecan besurethat nothing getsmissed. Knowing that thesefiles can beextremely large, I
would like them ina tangible form (i.e. DVD or external hard drive).

I'm sure that everyone isawareofour newly published, extremely tight, deadline forthe DEIS.
Therefore, Iwill becollecting these next Thursday morning- December 3rd . Iplan on driving to all
necessarylocations to pick these up for you. Ifyou havethem done ahead of time, Ican make other
arrangements. Iam alsohappy to helpinanyway Icanto make this happen.Thepointbeing, that I
need to make this happen in short order. So, please letme know if you encounter any obstacles that
require my help.

This is thecurrent list ofcompanies/agencies thatIhave thought ofto respond to this request:
Montgomery & Assoc
TetraTech

Rosemont Copper
Westland

AEC

Stantec

AMEC

M3

EPG



1 Moose Mountain
— Technical Services —

Memo
From: Marc Schulte

To: Fermin Samorano, Bob Fong

Date: May 20, 2010

Re: Rosemont May 2010 Waste Alternative Design and Estimated Additional Costs

Rosemont Copper had MMTS look at two alternative waste placement options for the Rosemont mine;
one that utilizes the Trail Creek area for additional waste placement room, and one that uses the
McCleary areafor waste placement and the Scholefield areafor tailings placement.

Option 1, Waste placed in the Trail Creek and Upper Barrel area. Tails in the
Barrel area:

In this alternative, waste would be moved outofthe Upper Barrel area near the leach pads and instead
placed in the Trail Creek area. As well, instead of placing tailings in the Phase 2 area, they would be
moved to the now vacant Upper Barrel area near the leach pads.

Inthis scenario, the leach pileand crusher/plant infrastructurewould remain in the same location as the
base case feasibility study; and the mining pitand schedule of material coming out of the pitwould also
remain the same.

In this case the waste is deposited a greater distance from the mining pit than in the feasibility study.
The additional costs to overhaul the waste and build additional mining infrastructure to access these
new waste areas has been estimated.

Fromthe analysis of thisoption, the extra mining costs would be:

The total extra cumulative capital and operating costs for option 1, waste to Trail Creek and
Upper Barrel, is

o $51.9 million operating + $10.5 capital = $62.4 million.

Option 3, Waste placed in the McCleary and Upper Barrel areas. Tails in the

Scholefield area:

In this alternative, most of the waste would be placed in the McCleary area, with some waste used to
cover the leach piles in the Upper Barrel area. All of the tails would be placed in the Scholefield area.

In this scenario, the leach pile and crusher/plant infrastructure would remain in the same location as the
base case feasibility study; and the mining pitand schedule of material coming out of the pit would also
remain the same.

In this case the waste is deposited a greater distance from the mining pit than in the feasibility study.
The additional costs to overhaul the waste and build additional mining infrastructure to access these
new waste areas has been estimated.

From the analysis of this option, the extra mining costs would be:

MMTS May 2010 Waste Alternative Memo, 100520.docx • Page 1



- The total extra cumulative capital and operating costs for option 2, waste to McCleary and
Upper Barrel, tails to Scholefield, is

o $209.4 million operating +$35.0 capital =$244.4 million.

The following screenshots show the sequential build-up of the these alternative waste plans.

Option 1 Sequence, Waste in Trail Creek and Upper Barrel area:

Common items:

- The first screenshot shows items that are common with the feasibility study plan

o Phase 1 tailings area common up to the 5200 lift,

o Leach, Dry Stack and South Buttress roads

o Channel Drain Fills underthe phase 1 tailings area

o Pit Outline, Facilities and access roads to the site

o Leach pile and 50 ft. waste cover
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Phase 1 Tailings Build-Uo:

- The second screenshot shows the phase 1tailings built up to 5300 elevation, then capped with
a 50ftwaste lift to bring itto 5350 elevation.

- Also shown is an extension of the dry stack and leach roads to the 5200 elevation, and a
connector road between them. These roads will be used over the life of the mine to access all
ofthe wasteareas, and afterclosure for drainage control.
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Trail Creek Waste Area to 5300 elevation:

The third screenshotshowsthe trail creekwastearea built up to the 5300elevation

- Lifts shown at 5000, 5100, 5200 and 5300 elevation with 150ft. flat spots left between crests
and toes
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Upper Barrel Waste Area to 5400 elevation:

- Thefourth screenshotshowsthe upperbarrel waste area built up to the 5300elevation

- Lifts shown at 5200, 5300 and 5400 elevation with 150ft. flat spots left between crests and
toes.

Outside slope is4:1, with natural angle ofrepose (37 degrees) left onthe inside slopes.
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Trail Creek Waste Area to 5400 elevation:

- The fifth screenshot shows the trail creekwaste area built up to the 5400 elevation.

- Thiswould be an extension offofthe upper barrel waste at the 5400 elevation.
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Upper Barrel Waste Area to 5600 elevation. Tails to 5460 elevation:

- The lastscreenshot shows the upper barrel waste area built uptothe 5600 elevation.

- There are separate lifts shown at the 5500 and 5600 elevations, with a 150 ft flat spot left
between the crest and the toe.

- Outside slope is4:1,with natural angle ofrepose(37degrees) left on the inside slopes.

- The dry stacktailings, now in the upper barrel area nearthe leach pad isshown built upto the
5,460 elevation.

Built up at a natural angle of repose (37 degrees).

No cover shown on this tailings structure, it would have to be rehandle mined from either
Upper Barrelor Trail Creek waste areas. This rehandle would likely build up the tailingsarea to
the 5500 elevation and require about 38Mtons of waste.
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The following table shows the quantities ofmaterial in eachdesigned wasteand tails area:

Total waste in mining schedule = 1,232,308 ktons

Total tails produced from mining schedule =378,858 kyd3
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Item Size (ktons)

South Buttress Road 6,070

Leach Road 10,002

Leach Road Extension 2,056

Dry Stack Road Roads 25,218

North South Connector Road 21,489

North Screen Berm 34,945

DST Phase 1 Buttress 5200 90,056

DST Phase 1 Buttress 5250 9,064

DST Phase 1 Buttress 5300 4,680

Phase 1 Tailings Cap 33,825

Channel Fills South 3,674

Leach Pad 2,500

Leach Cap 31,686

Trail Creek Waste Dump 4900 30,130

Trail Creek Waste Dump 5000 66,712

Trail Creek Waste Dump 5100 87,881

Trail Creek Waste Dump 5200 88,715

Trail Creek Waste Dump 5300 51,907

Trail Creek Waste Dump 5400 51,499

Upper Barrel Waste Dump 5200 120,007

Upper Barrel Waste Dump 5300 154,848

Upper Barrel Waste Dump 5400 153,578

Upper Barrel Waste Dump 5500 98,417

Upper Barrel Waste Dump 5600 52,984

item '; Size(kyd3)

Tailings in Phase 1 to 5200 180,212

Tailings in Phase 1 above 5200 16,593

Tailings Next to Leach Pad 181,285



Option 3 Sequence. Waste in McCleary and Upper Barrel area:

Common items:

The first screenshot shows items thatare common with thefeasibility study plan

o Pit Outline, Facilities and access roads to the site

o Leach pile
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Scholefield Tails built up:

- The second screenshot showsthe phase 1 tailings built up to 5400 elevation.

- Also shown is east and west haul roads to access the lower and upper lifts of both the
McCleary waste dump, as well as the Scholefield tailings buttresses.

flri
'"< - Moose Mountain
fM - focMcd Serried - 4

PROJECT: Augusts Resources. Rosemont

DATE, 20/May/20JO

PLOT, McCleary Waste Alternative
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McCleary Waste Area to 5600 elevation:

- The third screenshot shows the McCleary waste area built up to the 5600 elevation.

Slopes on this dump are designed at 3:1.

Nointernal benches have been designedforthisdump.

No internal haul routes have been designed for this dump, but are assumed to fit within the
structure.
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Upper Barrel Waste Area to 5400 elevation:

The fourth screenshot shows the Upper Barrel waste area built up to the 5400 elevation.

Slopes on this dump are designed at 3:1.

No internal benches have been designed for this dump.

No internal haul routes have been designed for this dump, but are assumed to fit within the
structure.

This waste area caps the leach pile and contains any extra waste that will not fit within the
McCleary area.
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The following table shows thequantities ofmaterial in eachdesigned waste and tails area:

Total waste in miningschedule = 1,232,308 ktons

Total tails produced from mining schedule =378,858 kyd3
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Item Size (ktons)

West Road 3,390

East Road 1,308

Other Roads 1,000

Dry Stack Buttress 212,913

Leach Pad 2,500

Leach Berm Surface 1,189

Leach Cap 0

Leach Area Waste 5100 35,738

Leach Area Waste 5200 37,468

Leach Area Waste 5300 32,759

Leach Area Waste 5400 22,273

Upper Barrel Waste 5400 79,611

McCleary Area Waste 4900 37,314

McCleary Area Waste 5000 56,578

McCleary Area Waste 5100 88,359

McCleary Area Waste 5200 116,838

McCleary Area Waste 5300 139,237

McCleary Area Waste 5400 147,735

McCleary Area Waste 5500 126,655

McClearyArea Waste 5600 89,443

. Item Size(kyd3)

Tailings in Scholefield 378,858



Estimating Additional Mining Capital and Operating for Each Waste option:

For eachwaste alternative, an estimate oftheadditional costs is put together. This isan estimate ofall
mining costs additional to the feasibility level estimate that would be incurred if either of these
alternativeswere to be implemented.

The additional costs would beduetooverhauling waste rock from the mining pit. In thefeasibility study
all waste rock is placed in the Upper Barrel, and the tailings are built up in the Lower Barrel. In each of
the attemativesthe waste and the tailings will be placed further away. To estimate the additional waste
hauling costs, a haul study is implemented.

Haul Studv:

For each of these waste option, the capacitiesof the dumps are reported on 100 foot intervals.
Rough haul profiles are generated from the mining pit exit to each dump and then each 100
foot lift on each dump. FPC (Caterpillar's Fleet Productivity and Cost software) is used to
generate rough simulated haul cycle times to each dump location and the cycles are weight
averaged to findthe relativedifference in haulingcosts for each option.

The details behind following tables can be found in spreadsheet Rosemont May 2010 Waste
Options, May 20,2010'.

Average CycleTimes from Pit Rimto Destination

Waste Option Weighted Average Cycle Time (min)

1 12.40

2 18.11

FS Base Case 10.51

The numbers in the table above are from the pit rim, and dont include the portion of the haul
from the pit source to the pit rim, which would be common for all cases. Based on work done
for the feasibility study, the average cycle time for the haulers from the pit source to the waste
destination is 24.50 minutes. If the differences in the table above are added to this cycle time
we get the following table.

Average Cycle Times from Pit Source to Destination
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Waste Option Weighted Average CycleTime (min)

1 26.39

2 32.10

FS Base Case 24.50

Additional Hauler Hours from Feasibility Study for Waste Hauling:

Waste Option Weighted Average Cycle Time (min)

1 7.7%

2 31.0%



In the feasibility estimate, there is a total of 2,044,744 hauler operating hours. Based on the
adjusted waste dumping locations in the alternatives the following waste hauler operating
hours can be estimated:

Hauler Hours for Waste Delivery:

Waste Option Weighted Average Cycle Time (min)

FS Base Case 2,044,744

1 2,202,134

2 2,679,420

The following tables show a summation of the additional costs for each waste alternative:

For Option 1, Barrel and Trail Creek Waste:

Extra Hauler hours = 157,390

Cost per operating hour for haul truck = $330.00

Extra cost for HaulingWaste = $51,938,847

Estimated Extra Haulers = 3

Capital Cost per haul truck = $3,500,000

Extra cost for extra haulers = $10,500,000

Total Extra Mining Costs for Option 1=| $62,438,847

For Option 3, Barrel and McClearyWaste, Scholefield Tails:
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Extra Hauler hours = 634,676

Cost per operating hour for haul truck = $330.00

Extra cost for Hauling Waste = $209,442,951

Estimated Extra Haulers = 10

Capital Cost per haul truck = $3,500,000

Extra cost for extra haulers = $35,000,000

| Total Extra Mining Costs for Option 2=| $244,442,951



•* a
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Tom Furgason" To "Beverley AEverson" <beverson@fs.fed.us>, "Melinda D
<tfurgason@swca.com> Roth" <mroth@fs.fed.us>
07/07/2009 11:04 AM cc "Melissa Reichard" <mreichard@swca.com>

bcc

Subject FW: Status of Chapter 3

FYi

From: Charles Coyle
Sent: Tuesday, July 07, 2009 11:02 AM
To: Tom Furgason
Subject: RE: Status of Chapter 3

Hi Tom,

Internal due date is this Friday, but Isuspect we'll only get about half the sections then. Bev had given her
team till tomorrow 7/8 to respond to the bounds of analysis, sothat affects some. I've already received
drafts of biological resources and air quality. Ryan Rausch sent his draft geology to Jerome, sothat's
where that one is. Public health and safetywill be delayed somewhat by dependence on getting
recreation and transportation finished. Ralph said he's about halfway with transportation. Idon't know
about hydrology (Rion B, Chris Garrett, and Dale)—haven't' heard anything. Suzanne Griset is actively
working on cultural; she just called. Socio will be delayed till we receive the ASU study. Can't say about
status of any of the others right now.

Charles

From: Tom Furgason
Sent: Tuesday, July 07, 2009 10:39 AM
To: Charles Coyle
Subject: Status of Chapter 3

Charles,

What is the status of Chapter 3?

Tom



"Melissa Reichard"

<mreichard@swca.com>

10/01/2009 01:18 PM

To "Reta Laford" <rlafcrd@fs.fed.us>

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

bcc

Subject Rosemont Scoping Comment Attachments

Reta-

There were a number of attachments that were resolutions and/or writings by different govt entities
(i.e. Pima County's resolution againstthe mine).The resolutionsoften list a number of concerns and
potential effects. There were general tech memos sent from the County, for example,to different
parties that list concerns as well.

How would you like these to be treated? Would you like those to be coded? Ifwe code the
attachments, should they be considered as comments from the original submission letter or do we need
to set these up as new commenters?

Let me know what you think.
Thanks!

Meit4*a/ KeCchard/
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 stretcfiecCBy a new idea, never regains its originaldxmensixms."
-Odver 'Wended^CoCmes



0t~
Reta Laford/R3/USDAFS

07/23/2009 02:05 PM

To Melinda D Roth/R3/USDAFS@FSNOTES

cc

bcc

Subject Next steps -Re: Letter still needed - Re: Need letter for
Scoping Report #1 ID

Iaccept the suggestion. Please have Tom edit document text and table of contents accordingly. Iwill be
in Friday, and would like to visit with you on report 1 and 2. Will you be in? Please letTom know that after
you and Ivisit, Iwill contacthim, also on Friday, to wrap upany looseends on these reports. Hopefully I
will be able to forward to RO after that CaiJUaf Term . ~~Chuua . fi^n

Melinda D Roth

— Original Message —
From: Melinda D Roth
Sent: 07/23/2009 01:19 PM MST ^^ 0fa»--/*4T&Cfoz*z-^?^^u
To: Reta Laford -*^ ti-Jy*. &a^v>*zL/L&. 7H&>
Subject: Fw: Letter still needed - Re: Need letter for Scoping Report #1

ps. Tom suggested just referencing our review request in thenarrative and including only the RO reply in
the appendix as a way to address this problem

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 DRoth/R3/USDAFS on 07/23/2009 01:17 PM —

«G
i \__x

Melinda D Roth/R3/USDAFS

07/21/2009 01:23 PM
To

cc

Reta Laford/R3/USDAFS@FSNOTES

Reta Laford/R3/USDAFS@FSNOTES,
tfurgason@swca.com, Melinda D
Roth/R3/USDAFS@FSNOTES

Subject Re: Letterstill needed - Re: Need letterfor Scoping Report
#11

We have looked high and low, including asking the RO, and itseems this memo neverwas
finalized/signed. We could either usewhat we have - an undated/unsigned draft - oract like this memo
never existed. The RO July 15,2008 reply cover memo further confuses things because itrefers to our
request ofJune 6,2008 in thememo subject line. Also, what Tom has appended in Scoping Report #1
doesn't include the Chronology table attached tothe missing memo. Does it needto be included in
Scoping Report#1? Soooooo, what do you want to do?

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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tfk.
Reta Laford/R3/USDAFS To Melinda DRoth/R3/USDAFS@FSNOTES

09/01/2009 09:58 AM cc Reta Laford/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Teresa Ann
Ciapusci/R3/USDAFS@FSNOTES, Tom Furgason"

bcc

Subject Rosemont - Laford'sissue development paper reviewnext
week.

j*History: ^ jhiS message has been replied to.

Mindee - Upon my return, Iwant to review draft Scoping Report 3 and the issue
development process/status. Could you coordinate getting me paper copies of the
issue development process stuff such as IDT mtg notes, SWCA/FS meeting notes, etc.
(Note that I already have a copy of the issue presentation notebook so I do not need
another.) Iwill use next week for the review and follow-up discussions with hopes of
being able to support a final list to Jeanine the following week. 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



INTEROFFICE MEMORANDUM

TO: TOM FURGASON - SWCA

FROM: TERESA ANN CIAPUSCI

SUBJECT: ROSEMONT COPPER PROJECT - CONTENT ANALYSIS

DATE: 05/21/2008

CC: BEV EVERSON - PROJECT LEADER

Tom-

Please use the following protocols toguide your content analysis team with comment coding and
reporting for the Rosemont Copper Project This direction is guidance only and may be
incorporated to the extent practicable into the databases and reporting structures you have already
developed Anyquestions, please feel free to contact me.

I reviewed the- coding structures for a couple of past projects I've worked on. Following is a
typical coding structure - it may behelpful tocross check with your structure for completeness.

1) Planning/Decision-making Processes
a) Decision-making Processand Methods

i) Adequacy of collaboration with other agencies
ii) Trustworthiness andintegrity of thedecision-making process
iii) Use of best available science
iv) Adequacy of analysis procedures
v) Adequacyof entire project timeline

b) Public Involvement
i) Adequacy of agency communication
ii) Information availability
iii) Adequacy of timeframe for comment
iv) Adequacy of comment period
v) Commentperiod running through holiday period
vi) Adequacy of public comment forums
vii) Availability of publiccommentforums

c) Consistency with FederalLaw, Regulation, and Policy
i) This section isenumerated by each relevant law, regulation (CFR), orpolicy (FSM/FSH/poUcy

letters), executive orders, and case law citations specific to theproject orproposal
ii) Lists inthis section tend to be extensive

d) Consistency with other Planning and Management Processes
i) Land and resource management plan consistency
ii) HealthyForest Initiative consistency
iii) National Fire Plan consistency
iv) Stateand localplanningprocess {again extensive lists ofapplicable citations)

2) Natural Resource Management and Effects Analysis
a) PhysicalResources —effects

i) Water resources



3)

ii) Water quantity

^
Water quality

iv) Municipal and drinkingwater
v) Soils

vi) Site productivity
vii) Erosion and landslides

viii)Air resources

k) Climate change
b) Minerals and Geology - effects (includes existing andfuture leasing)

i) Minerals and geology

ii) Locatable minerals

iii) Leaseable minerals

(1) Energy minerals
(a) Oil
(b) Gas
(c) Coal

iv) Salable minerals

v) Abandoned and inactive mines

vi) Geological resources
vii) Paleontological resources
viii) Cave resources

Biological Resources and Effects Analysis
a) Forest health and ecology- effects

i) Timber

ii) Forest health

iii) Fire ecology
iv) Fuels management

(1) General
(2) WUI,CWPP

v) Fire suppression
vi) Burned area emergency rehabilitation (BAER)
vii) Insects

viii])Disease
b) Biodiversity - effects

i) Biodiversity

ii) Fragmentation

iii) Habitat and species
(1) General
(2) Terrestrial animal habitat
(3) Terrestrial animal species
(4) Aquatic animal habitat
(5) Aquatic animal species
(6) Terrestrial plant habitat
(7) Terrestrial plant species

iv) Threatened species
(1) General
(2) Terrestrial animal habitat
(3) Terrestrial animal species
(4) Aquatic animal habitat
(5) Aquatic animal species



(6) Terrestrialplant habitat
(7) Terrestrial plant species

v) Endangered species
(1) General
(2) Terrestrial animalhabitat
(3) Terrestrialanimalspecies
(4) Aquatic animalhabitat
(5) Aquatic animalspecies
(6) Terrestrial plant habitat
(7) Terrestrialplant species

vi) Proposed species
(1) General
(2) Terrestrial animal habitat
(3) Terrestrial animal species
(4) Aquatic animal habitat
(5) Aquatic animal species
(6) Terrestrialplant habitat
(7) Terrestrialplant species

vii) Candidate species
(1) General
(2) Terrestrial animalhabitat
(3) Terrestrial animalspecies
(4) Aquatic animalhabitat
(5) Aquatic animal species
(6) Terrestrial plant habitat
(7) Terrestrialplant species

viii) Sensitive species
(1) General
(2) Terrestrial animalhabitat
(3) Terrestrial animal species
(4) Aquatic animal habitat
(5) Aquatic animal species
(6) Terrestrial plant habitat
(7) Terrestrial plant species

ix) Reference landscapes
c) Vegetation Resources

i) Grazing
ii) Non-timber forest products

iii)
4) Social Resources and Effects

a) Recreation Management
i) Recreation opportunities

(1) Dispersed recreation
(a) Special uses- dispersed recreation activities

(2) Developed recreation
(a) Special uses—developed recreation activities
(b) Special uses —road based recreation activities

ii) Scenicquality
5) Lands, Special Designations, Transportation

a) Real estate management



b) Roadless Areas
c) Access to non-Federal ownership

i) Private inholdings
ii) Public facilities

d) Non-recreation specialuses
i) Utility corridors
ii) Communication sites

e) Wilderness
f) Other special designations

i) Wild and Scenic Rivers
ii) Research Natural Areas
iii) Biological Areas
iv) Paleontological Areas
v) Geological Areas
vi) Zoological Areas
vii) Traditional cultural properties

g) Heritage Resources
h) Roads Management (non-resource specific)

i) Road construction, reconstruction, and maintenance
n) Road closures
iii) Temporary Roads

6) Socio-Economic Resources
a) Social and economic factors
b) Non-commodity values
c) Ranching economy
d) Timber economy
e) Wood products industry
f) Minerals industry

i) Energy minerals sector
ii) Other minerals sector

g) Ability to provide transportation systems
h) Forest-dependent communities
i) American Indians and tribes
j) Civil Rights
k) Environmental justice
1) Health

i) Public
ii) Employee

m) Safety
i) Public
ii) Employee

7) Attachments
a) {Includes any additional materialsprovided by the commenter)
b) (I spoke with Harmony about ways to track these materials including scanning, copying, and taking digital

photographs that can be attached to the associated comment record)



In my conversation with Harmony today, I learned she needed some coding protocols for
attachments and other logging anomalies. The following chart is based on a compilation of charts
from other projects I've worked on:

REMARK EXPLANATION

hi Indicates response was signed by someone other than the author
1 of (x) orgs Indicates the number of orgamzations attaching themselves to a particular

response

lof(x)
signatures

Indicates the number of signatories attached to a particular response

After comment

period
Used for comment documents that are received after the closing date specified in
the Federal Register

Anonymous Indicates term used in the Last Name fieldwhen respondent's name and address
are not supplied or are illegible

Community
meeting

Indicates the respondent's comments were made at a community meeting

Oral Indicates respondent's comments are contained in the speaker transcript of a
public hearing

Duplication of
letter #x

Indicates a response that is an exact duplicate or a response sent earlier by the
same person

Duplication #x Indicates the number of duplicates with no letter number issue
Form master # Indicates this response form has been designatedas the "model" for a particular

form

Hand delivered Indicates the form was hand or currier delivered (not postal mail, fax, or
electronic mail)

Illegible Indicates all or part of a respondent's name or address field is illegible
Mailinglist only Indicates a responsewith no comments to code,but contactinformation is

retained on the mailing list
Remove mail

contact

Indicatesa request to be removed from the contact mailing list

No signature Indicates the response was unsigned
Outside of

scope

Indicates a comment that is outside the scope of the proposed action, purpose
and need

Missing pages Indicates that one or more pages aremissing —remarks should specify missing
page numbers

Petition Indicates a response that specifies it is a petition or a response that contains 5 or
more individual signatures

Stage of Process Indicates the stage of process the proposal is in (e.g. scoping, DEIS)
Unused

identifier

Indicates the comment identifier number was skipped or not used —specify
reason in remarks



Finally, Harmony and I also discussed reasons for sendingme or Bev earlyalertsrelated to
comment letters. The following list contains the "red flag" items I suggestedin our conversation:

• Threat of harm

O Any response that threatens physical harm to the project (ecoterrorism) or
persons working on the project (agency, contractor, proponent)

• Notice of appeal or litigation
O Any response that describes intent to appeal an action or bring legal suit to bear

on the agency
• Freedom of Information Act (FOIA)

o Anyresponse that officially requests information and documentation under
FOIA

O Any response that appears to haveFOIA implications, even if there is not a
direct reference to FOIA

• Proposals for additional alternatives and mitigation options
O Any response that discusses a proposal for an additional alternative
o Any response that proposes potential mitigation for known alternatives or

effects

• Detailed review needed

o Any response that requires detailed review
O Responses that include detailed attachments such as maps, literature, detailed

scientific analyses, or similar
o Responses that suggest extensive technical edits, additions, deletions, or

replacements
• Government entities

o Anyresponse from an elected official, writing in his or her official capacity,
from federal, tribal, state, county, or municipal governments

o Official correspondence from anygovernment agency

Teresa Ann



I will be on vacation next week (camping on the North Rim) , but Jonathan
and Melissa can assist you with the change order, if appropriate. Thank
you.

Tom

From: Melinda D Roth [mailto:mroth@fs.fed.us]
Sent: Thursday, October 07, 2010 2:40 PM
To: Sarah L Davis

Cc: Beverley A Everson; Tom Furgason; Jonathan Rigg; tjchute@msn.com
Subject: Fw: Dark Skies Report Review

FYI. Sarah please review, work witth SWCA to address/incorporate
Smithsonain comments, and keep Bev apprised of any major issues. 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 10/07/2010 02:33 PM --

"Dan Brocious" <dbrocious@cfa.harvard.edu>

10/07/2010 02:01 PM

Please respond to
<dbrocious@cfa.harvard.edu>

To

mroth@fs.fed.us

cc

falco@cfa.harvard.edu

Subject

Re: Dark Skies Report Review



01.
Reta Laford/R3/USDAFS To Melinda DRoth/R3/USDAFS@FSNOTES, Beverley A

Everson/R3/USDAFS@FSNOTES, tfurgason@swca.com
cc mreichard@swca.com

bcc

Subject Record Review Findings

01/31/2010 08:50 PM

Iam pleased to share the results of three hours Ispent Saturday with Melissa reviewing
the record. My review found public materials such as Federal Register notices and
News Releases, including the corresponding distribution listed, were included.
Congressional correspondence was also included. The review however profiled the
need for me to provide sole-proprietor information such as my Open House and Public
Meeting speech notes. Overall the review was beneficial in confirming key items were
included as well as items Ihad overlooked providing. As a follow-up, Iwill be providing
SWCA supplemental materials in my possession that Ido not believe they may have.

Reta Laford, Deputy Forest Supervisor

USDA Forest Service, Coronado National Forest
300WCongress Street,Tucson, AZ 85701

Phone: 520-388-8307 (office), 505-452-7557 (cell)
Fax: 520-388-8305
Email: rlaford@fs.fed.us



"Melissa Reichard" To Teresa Ann Ciapusci" <tciapusci@fs.fed.us>, "Sarah L
<mreichard@swca.com> Davis" <sldavis@fs.fed.us>, "Melinda D Roth"

12/23/200910:48 AM <mroth@fs.fed.us>
cc "Beverley A Everson" <beverson@fs.fed.us>, "Tom

Furgason" <tfurgason@swca.com>, "Reta Laford"
<rlaford@fs.fed.us>, "Melissa Reichard"

bcc

Subject Record questions

All-

Ibegan submitting these questions quite some time ago and still have not heard an answer on most of
them. I have made note of all of the answers that I have decided to go with. Frankly, I can't wait for
answers given my current timeline. Ihave a number of other decisions that have been made to fill in the
gaps of the guidance. If you would like them, let me know.

Also, the biggest outstanding piece is references. The guidance leavesout this section entirely, other
than it being listed inthe schema. Iwill needto know, in writing, what and how-specifically- you want
documented pertaining to references. Which documents do you want references documented from? I
should also note that this section will not be able to meet our current timeline. It could take months to

compile this documentation outside of the current record project.

Ialso have not heard back on what the expectations are from SWCA pertaining to the resource
documentation. We will need to discuss anything required of us other than receiving documents from
the appropriate specialists to represent the work done for their resource.

I look forward to hearing your thoughts!
I hope you all have a nice holiday!

Meliteas Kelchard/
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 mined once stretchedBy a new idea, never regains its originaCdimensions."

-Oliver 'WendeCTSfolmes Record Question &Requests Tracking 122309.pdf



"Hattenbach, Steve"
<STEVE.HATTENBACH @0G
C.USDA.GOV>

07/21/2010 03:45 PM

To "Blaine, Marjorie E SPL"
<Marjorie.E.Blaine@usace.army.mil>, "MelindaD Roth"
<mroth@fs.fed.us>

cc "Brian Lindenlaub" <blindenlaub@westlandresources.com>,
"Reta Laford" <rlaford@fs.fed.us>, "Tom Furgason"
<tfurgason@swca.com>

bcc

Subject RE:Rosemont

I am currently available on August 3rd 1 p.m. Mountain Time or later, and all
day the 4th and 5th.

Steve Hattenbach

USDA, OGC

P.O. Box 586

Albuquerque, NM 87103-0586
phone (505) 248-6020
fax (505) 248-6013

This^communication and any attachments may be attorney-client privileged and
confidential and are intended only for the use of the individual or entity
named above. If you have received this communication in error, please
immediately destroy it and notify the sender.

Original Message
From: Blaine, Marjorie E SPL [mailto:Marjorie.E.Blaine@usace.army.mil]
Sent: Wednesday, July 21, 2010 4:40 PM
To: Melinda D Roth

Cc: Brian Lindenlaub; Reta Laford; Tom Furgason; Hattenbach, Steve
Subject: RE: Rosemont

Mindee:

Thank you. We'd like to keep it simple. So I just need the date and time in
those three days that is best for him and our attorneys
will work that into their schedules since Mr. Hattenbach has more
constraints. Once he gives us that, then we'll set up a conference
call-in number for him. As far as prework, if you all want to brief him,
that's fine but our attorneys are aware of the issues. Participants
would be three of us and hopefully just a few of you like Mr. Hattenbach,
you, and Reta. I'll set up the topics/agenda once we have
the date. So all I need from you/him is the date and time on one of those
days that is the most convenient for him. I am expecting this
will take no more than an hour at the most.

Thank you!

Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following
link: http://per2.nwp.usace.army.mil/survey.html
Note: If the link is not active, copy and paste it into your internet
browser.

Original Message
From: Melinda D Roth [mailto:mroth@fs.fed.us]
Sent: Wednesday, July 21, 2010 3:36 PM



To: Blaine, Marjorie E SPL
Cc: Brian Lindenlaub; Reta Laford; Tom Furgason;
STEVE.HATTENBACH@OGC.USDA.GOV

Subject: Re: Rosemont

Right now, Steve Hattenbach, our OGC attorney in Albuquerque, is available
August 3, 4, or 5, although he has a heavy caseload and is expecting court
schedules to start filling in over the next 2 weeks. It might be best to put
the attorneys in direct communications to work out the schedule, logistics,
prework, participants, topics, agenda, etc.

Mindee Roth

Coronado National Forest
300 W. Congress, FB42
Tucson, AZ 85701

(520) 388-8319

(520) 396-0715 (cell)
(520) 388-8305 (FAX)

"Blaine, Marjorie E SPL" <Marjorie.E.Blaine@usace.army.mil>

07/21/2010 11:54 AM To

"Melinda D Roth" <mroth@fs.fed.us>, "Reta Laford" <rlaford@fs.fed.us> cc "Tom
Furgason" <tfurgason@swca.com>, "Brian Lindenlaub"
<blindenlaub@westlandresources.com>
Subject
Rosemont

Mindee and Reta

I left messages for you both but will send you a quick email.

I met with our attorneys this morning. Our chief attorney is a NEPA and a
takings expert and our regulatory attorney is a NEPA and regulatory expert.
They contend that NEPA requires the USFS to look at offsite
alternatives NEPA does not get into takings. So while your decision in
the end "might" be limited by takings considerations, NEPA still requires you
to look at the full array of alternatives including the alternative mineral
resources proximal to the Rosemont ore body and other offsite alternatives.
They would be most happy to have this discussion with your attorneys and
wonder if we can schedule this for either August 3, 4, or 5th...a telecon is
probably the best.

To that end, they have advised me that, until this is settled and agreed
upon, we cannot participate in any meetings regarding mitigation, etc. so I
will not be in the call today.

Finally, I did a quick look at the revision of Chp 1 and find it to be really
problematic as did our attorney. I will be giving you comments but your
purpose and need are still very unclear and our comments were not
appropriately incorporated. Again, I'll provide you our detailed comments
next week as promised.



I look forward to your call or email confirming one of those dates for our
attorneys and us to meet.

Thank you very much.

Marjorie Blaine
Senior Project Manager/Biologist
U.S. Army Corps of Engineers
Tucson Project Office, Regulatory Division
5205 E. Comanche Street
Tucson, AZ 85707

(520)584-1684 (phone)
(520)584-1690 (fax)
Assist us in better serving you!
You are invited to complete our customer survey, located at the following
link: http://per2.nwp.usace.army.mil/survey.html
<http://per2.nwp.usace.army.mil/survey.html>
Note: If the link is not active, copy and paste it into your internet
browser.







Debby Kriegel/R3/USDAFS To "Marcie Bidwell" <mbidwell@swca.com>, Melinda D
06/01/2010 07-30 AM Roth/R3/USDAFS@FSNOTES, Beverley A

Everson/R3/USDAFS@FSNOTES, Reta
cc Debby Kriegel/R3/USDAFS@FSNOTES

bcc

Subject Rosemont Simulations - Drainage DrawingsQ

Bev, Mindee, Reta: Note Marcie's statement below (I turned her text red). If she doesn't have the data
from Rosemont byJune 15, she won'tbe able to producesimulations for the DEIS. I believe that this is a
major problem.

Marcie: Please verifywith Rosemont and Tetra Tech the correct number of benches to show in the
simulation. I'm confused by items 1 (no benches ontailings) and 2 (6 benches). Which iscorrect for the
MPO?

'Marcie Bidwell" <mbidwell@swca.com>

"Marcie Bidwell •

<mbidwell@swca.com> To "David Krizek" <david.krizek@tetratech.com>, "Kathy
05/28/2010 09:16 AM Arnold" <karnold@rosemontcopper.com>

cc "Debby Kriegel" <dkriegel@fs.fed.us>, "Keepers, Ashley"
<Ashley.Keepers@tetratech.com>, "Carrasco, Joel"
<Joel.Carrasco@tetratech.com>, "Trent Reeder"
<treeder@swca.com>, "Melissa Reichard"
<mreichard@swca.com>, "Jonathan Rigg"
<jrigg@swca.com>, "Lara Mitchell" <lmitchell@swca.com>

Subject RE: Drainage drawing

David,

Good to see you on Monday. You looked refreshed.

Per Kathy's email regarding stormwater, here is an example of what we are looking for as an indication of
stormwater elements- we just need to just know a general indication of where to show drop structures,
detention ponds, etc. This could be hand drawn, or as Trent prepared similar to this diagram. This is to
illustrate what we are requesting.

In the meeting May 19, the MPO was discussed, and it was decided that while several concepts for
reclamation were included in the MPO that have different physical forms (such as ridge and valley, etc)
that the EIS simulations will use the basic topography that Rosemont has provided the FS and SWCA.
Additionally, SWCA will apply vegetation and colors to the surface, but we will not be adjusting the
contours. The idea is that the "MPO is the MPO" to the level designed, not to show possible modifications
to it.

REQUEST:

1 Please indicate by June 3ifTrent's drawing for placement ofdrop structures and stormwater
ponds will suffice. At that date, we will complete the drafts of the MPO as Trent has shown. Or you may
supply a similar drawing by June 3rd to replace it.



2. Please supplya similar level of drawing forthe Scholefield and Barrel Only alternatives with the
contours, when they are ready.

3. Any data that has been requested and not received by June 15th will not be shown inthe DEIS
simulations bySWCA, unless special arrangements have been made prior to this date.

Afew important points regarding the MPO, drainage, and contours-

1. MPO Contours data set and reclamation- SWCA has been directed to use the set of contours for our
alternatives thatare shown in theJPGthat isattached (August 2009 and Feb2010 datadownloads).
However we do also havethe 2007contours Shown in Figure 23 Reclamation Plan as well. Thereare
differences between these data sets, although their footprints are mostly the same. Notice also that Figure
23does not show benches oraccess roads. JPG shows three benches on thewaste rock pile and no
specific benches onthetailing pile; thetails are generally evenly stepped throughout.

Important note: we are proceeding with the data setshown in JPG, as recently directed, unless we hear
otherwise by June 3.

2. MPO vs. Reclamation data set. Thus far, SWCA has been using the MPO footprint as shown in the
maps used at Monday's meeting.

Iknow that you are very familiar with the MPO and its Reclamation Plan andyou will notice thatthe
contours that wehave received for the MPO donot look quite like MPO Rec Figure 23 (compared with the
contours shown in MPO SW mdb.jpg). The MPO JPG shows 3-4 benches in some places, but according
to your Preliminary Stormwater Concept, thereshould be 1 bench per100feet ofelevation on the waste
rock, or4-6 benches depending onwhere onestarts counting.

Important note: we are proceeding with the MPO shown benches on the waste rock and assigning a
bench to every 100ft ofdrop on the tails, which results in 6benches (approximately), as directed May
19th unless we hearotherwise byJune 3.

Thankyouforyourtimeand cooperation in advance,
Marcie

From: Marcie Bidwell

Sent: Wednesday, May 19, 2010 4:08 PM
To: 'Kathy Arnold'; David Krizek
Cc: Debby Kriegel; Keepers, Ashley; 'Carrasco, Joel'; Trent Reeder
Subject: RE: Drainage drawing

Hello David,

This request forwarded by Kathy is the conceptual drawing that you and Ihave been discussing for a few
months now.

The request is to suppliment the Preliminary Stormwater Control and Reclamation Summary with a
conceptual sketch of where the elements described in the text would beplaced on each alternative map.
This isconsistent with the data requests filed by the Forest Service this year.



Specifically, it would be for the following alternatives (i.e. PhasedTailings is considered complete):
• MPO-

• UpperBarrel- (once the final design is confirmed)
• Scholefield- (once final design is confirmed)

Additionally, SWCA would like to request thatthe Phased Tailings Contour data and associated layers be
uploaded to the FTP site, as well.

Iwould be glad to discuss this on the phone with you, Ashley orJoel. And Iwant to extend a thank you for
the recent call inquiry.

Thank you!
Marcie

From: Kathy Arnold [mailto:karnold@rosemontcopper.com]
Sent: Wednesday, May 19, 2010 2:46 PM
To: David Krizek

Cc: Marcie Bidwell; Debby Kriegel
Subject: Drainage drawing

David -

Ineed you to put pen to paperon a drawing (2-d isfine) to showMarcie what yourwrite-upwill
(could?) look like in the real world. Hand drawn arrows will be fine.

Cheers!

Kathy
Katherine AnnArnold, P.E. | Director ofEnvironmental and Regulatory Affairs
Cell: 520.784.1972| Main: 520.297.7723 | Fax 520.297.7724
kamold ® rosemontcopper.com

f^ ROSEMONT COPPER

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 anyattachments, is for thesole useofthe intended recipients and maycontain
confidential and/or privileged information. Any unauthorized review, use, disclosure ordistribution is prohibited. If you are not the
intended recipient, please delete all copies andnotify us immediately.
[attachment "MPO_SW mdb.jpg" deleted by Debby Kriegel/R3/USDAFS] [attachment "MPO Rec Figure
23.pdf deleted by Debby Kriegel/R3/USDAFS]



Debby Kriegel /R3/USDAFS To Larry Jones/R3/USDAFS@FSNOTES, Melinda D
06/10/2010 0805 AM Roth/R3/USDAFS@FSNOTES, Beverley A

Everson/R3/USDAFS@FSNOTES
cc

bcc

Subject Re: DEIS schedule and specialist reports for biology H

j History: ^ jnjS message has been forwarded.

Larry: Great letter!

Mindee and Bev: Ifeel exactly the same way. IDT members and SWCA resourcespecialists need to
focus ourefforts on getting the needed specialist work doneand 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 putsimilar letters in the record? If so, I'd be happy to do one. Please let me know.

Thanks.

Larry Jones/R3/USDAFS

LarryJones/R3/USDAFS
06/10/2010 07-38AM To Beverley AEverson/R3/USDAFS@FSNOTES, Melinda D

Roth/R3/USDAFS@FSNOTES
cc mreichard@swca.com

Subject DEIS scheduleand specialist reports forbiology

Mindee and Bev~

Following upon somediscussions from yesterday's ID team meeting and someconcerns weexpressed.
See attached. Melissa...please put in project record under usual spot (Biological Resources, orsimilar).
Thanks! FYI, I'm meeting with Teresa Ann this morning for the ForestPlan compliance task. Imetbefore,
but some follow up is still needed.

Thanks!

Document flow for Biology reports and DEIS RCC proposalpdf

Larry Jones
Wildlife, Fish, and Rare Plants
Coronado National Forest
300 W Congress
Tucson, AZ 85701

520-388-8375
Ijones02@fs.fed.us



HiBev and Mindee- 6/10/2010

As a follow-up totoday's interdisciplinary team meeting for theproposed Rosemont Copper Mine project,
Iam expressing some concerns about the DEIS timeline and how it relates to information availability and
the necessary documentsthat are typically the foundation of the DEIS.

Biologists needto produce several documents to be in compliance with the National Forest Management
Act, Endangered SpeciesAct, Migratory Bird Treaty Act, Executive Order 13186, Bald and Golden Eagle
Protection Act, and associated laws, regulations, and policies. These documentsalso serve as
information sources for the DEIS effects analyses onthealternatives. Therequired documents are the
Biological Evaluation, Migratory Bird Report, Management Indicator Species Report, and Biological
Assessment (this can be a draft prior to DEIS becauseitneeds to havea preferred alternative selected
before Section 7 consultation can occur). The documents are to be produced bySWCA, reviewed bythe
Forest Service, and approved by the Forest Service.

Because ofthe magnitude and complexity ofthe proposed project, and because weare taking the lead
forotheragencies, I requested another report be produced, "Biologist report on the affected environment
and identification ofspecies for effects determinations. This document "sets the stage"for the others, and
isa necessaryprecursor. Thus, this is the first offive biology specialist reports to be completed bySWCA.
Ihave rough drafts ofall ofthese reports, butthere is much work to do on all to bring them upto the
standards Iexpectforsuch a large, complex, and controversial project. Because of the perceived
controversy, I think it behooves us to make these reportsthe most completeand accurate possible so
that theyare 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 foreffects analyses,
such as species surveys, water table analyses, and most importantly, accurate descriptions of
alternatives selectedto be carried forward into analysis (accurate mapsand acres ofdisturbed area).
Along those lines ofexamples, surveys for a Forest Service Sensitive Species (Hexalectris colemanii) are
beingconductednow, 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 onlyrecently been selected, and there is still one potential alternative ("landforming") that maystill
come forward. Accurate maps of the footprints are not yet available, and the utility corridorsand other
specifics of ancillary connected actions are still unknown.

Iknow that there has recently been an "extension" ofthe due date ofa "final" DEIS (August), but Iwas
told Chapter 3 of the DEIS was to be finalized by SWCA Monday (6/14/2010)...and today is Wednesday
(6/9/2010). Imet with GeoffSoroka (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 extremelyuseful
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 notspend our timeand 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 shouldbe something like (for my
specialty), inthis order: (1) proposedaction, (2) public scoping, (3) identification of significant issues, (4)
information gathering, (5) alternative development, (6)alternative selection(those to carryforward into
analysis), (7) information gathering, (8)specialists reports with effectsdeterminations byalternative
and/or preferred alternative, and (9) DEIS...then on to the post-DEIS processes.

Asfar as Ican tell, we are pretty much caughtupto number 3 and mostly 4, but 5 should be completed to
the level necessary foreffects analyses. There are uncertainties with 6 (connectedactions and
"landforming alternative"). Some of7 has been completed, butfrom myresource, critical information is
lacking forthe groundwater report (andSalek's interpretation) and the orchid surveys (tobe finished by
end ofJune). Whenthese are in place,we are readyto proceedto 8 (starting with the affected
environment report) and then on to 9.



As mentioned earlier, we have drafts ofthe five reports, based on what we knew atthetime, but they
need considerable work, so Irecommend we put our efforts into closing the gapon the information needs
and finishing these reports before writing Chapter 3 of the DEIS.

Iam writing this because Ido not want anyone to think Ihave 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 andeffects determinations for the DEIS. Also, we were asked to haveeffects determinations
for the MPO onJune 15, which is only a few days away, sothat is completely impossible (those will be in
specialist reports). This project has been myhighest priority, and Iam honestly using the programmed
days when charging to Rosemont. Icould "cut corners" and approve documents that Iam not satisfied
with, butwhen myname goes onadocument as an approver of a project of this magnitude, Iwantto
make sure myreputation is intact and the Forest Service has covered all of itsbases. Iam doing the best
Ican do juggle thisand other priorities and program of work expectations, but Ifear that is not
achievable inthe timeline, especially ifwe continually write, rewrite, and retrofit text inthe 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 Ifeel Ineed to cover myself in the project record byexplaining the inherent
difficulties Ihave trying to meet the ambitious timeline.

Thanks.

-Larry Jones



&$m£bJt^^ LI*?,. zo\o

'{*L \^\J&C?OV\ L^cnCOV^&d/b f\l p

CWR l^WiV CotovwQo ^p
_X>cfeil?V triage) CeroYiado Mp

'-^rcAi^gg^ ^C^evMg^ Gype^
ifV^Ccfl <& S-^yv^K^-

^ ftitr&ll LorrMado PP
w^-fA^ yZ*w 560^/4
/^m^jg^j£_ Corfntdo A/F

ii^-^CQU^ f yUP
,#i# ktoFifoim* cmA

l-M-M/D

MmJief $dUi _
~1^m< J^nnvth cA^P
CUuck Bj^jf J

CA/F

"J^v/vr u^^jC-r^ ScJ>o/\-
M6c SMhQvLi/hot- wF.
K<m^~ U-h4

bCTAtrrKgV£^> CA)F

Dek&y [CRie-fra, CA^f

5



Ovbn Kg

Chapterl draft 08261 0jf_GG(1 ].dccx Cooperating Agency Comment Table 082610a_TF(1 ).xlsx



Page 13: [1] Comment [mil]

GG:

mreichard 8/27/2010 3:30:00 PM

In general, the issues and measures seem more than adequate. Make sure that the
specialists plan to actually measure all these things. Suggest keeping descriptions
and following measures in same order (some are not).
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CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

PimaCountyC.H.Huckelberryp.12

PimaCountyC.H.Huckelberryp.12

PimaCountyC.H.Huckelberryp.13line
407

PimaCountyC.H.Huckelberryp.13

PimaCountyCH.Huckelberryp.13

PimaCountyC.H.Huckelberryp.13

PimaCountyC.H.Huckelberryp.13

PimaCountyCH.Huckelberryp.13line
433

PimaCountyCH.Huckelberiyp.13line
441

EastsideWater,Issue3Aand3B:Addnewfactor:"DurationofeffectsCommentincorporated
(years)."

EastsideWater:AddfactorsimilartoWestside:WaterneededforNowaterforopperationswas
operationsfromtheCienegabasin,comparedwithbackground(acre-proposedtobewithdrawnfromthe
feet).Cienegabasin.Commentnot

incorporated.
WestsideWaterIssue3Bline407:Measureinacre-feetCommentincorporated

WestsideWaterIssue3C:Add"Durationofeffects(years)"Commentincorporated

GroundWaterIssue3C:addadditionalfactors:BecausegroundwaterTheForestServicehasgiven
wouldbedeferenencetoADEQonthisissues
accessibletowildlifeintheminepitlake,add"AbilitytomeetArizonawithrespecttogroundwaterquality,
surfaceNowaterstandardsforwildlifeexist

waterstandardsforwildlifeatthepointgroundwaterisdischargedtoMonitoringandmitigationwillbe
thesurface".GroundwaterQuality,Issue3CAdd"EffectivenessofcoveredinChapter2.
monitoringassociatedwithmitigationtodetectgroundwater
impairments."

SurfaceWaterAvailability,Issue3D:AddfactorstoaddresspublicCommentincorporated
concernsaboutalterationstothevolume,frequencyandmagnitude
ofstormwaterrunoffinDavidsonCanyon,therechargeofthe
floodplainaquiferbyrunoff,andchangesintheavailabilityofflows
fromspringstomeetsurfacewateruses.

SurfaceWaterQuality,Issue3E:Add"area(acres)andlocationsthatCommentincorporated
maybeaffectedbysurfacewaterqualityimpacts,andanydifferences
inthedurationofthoseimpacts."

Springs,SeepsandRiparianHabitatIssue,line433:Add"and
wetland"after""riparianhabitat".

Insertnewline:"Acresoffloodplainandrivermilesaffected"
pursuanttotheExecutiveOrderregardingfloodplains.

Commentincorporated

EO11988,FloodplainManagement,
dealswithdoesnotapplytoseeps,
springs,andriparianhabitats.Acres
areincludedinthecurrentmeasures.

EO11988willbeconsidered

elsewhere.Commentnot

incorporated.

DRAFTandDeliberative-NotforPublicDistribution



CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

Seeaboveresponse. PimaCountyCH.HuckelberryP.14lineAdd"andfloodplain"after"riparian".
443

PimaCountyCH.HuckelberryP.14lineAddnewfactor:"Relativeeffectivenessofmitigationmeasuresin
443avoidingandminimizingimpactstofloodplainresources."

Seeaboveresponse.

PimaCounty

PimaCounty

CH.Huckelberry

CH.Huckelberry

p.14line
456

p.14

Vegetation,line456:listeachdistinctvegetationcommunityaffected.Eachdistictvegetationcommunity
willbeaddressedinChapter3.

PimaCountyCH.Huckelberryp.14

PimaCountyC.H.Huckelberry

PimaCountyCH.Huckelberiy

p.14line
463

p.14line
466

Vegetation,newfactor:"Areareceivingavoidanceandminimization
measures(acres,configuration,location)."

AddnewissueunderImpactonPlantsandAnimals:"Climatic
Change.Factorsforalternativecomparison:
•Avoidanceandminimizationofimpactstoclimaticrefugiausedby
plantsandanimals.
•Qualitativeassessmentofgrosschangeinclimaticconditions
causedbytheproject(willitcontributetolocalincreasesinsurface
andairtemperatures?)
Relativevariationinpost-project,micro-siteclimaticconditions
createdbydifferentmaterials,aspect,slopeandtopographic
heterogeneityusedinreclamationmethods.
•Qualitativeassessmentoftheresiliencyandsustainabilityofthe
entirepostclosurelandscapetoclimatechange."

HabitatLoss,line463:SomehabitatsaredefinedbyphysicalfeaturesAlthough"habitat"isnotdefinedin
ratherthanvegetation,e.g.talusdepositsandbatroosts.Pleaselist
theseseparately.

HabitatLoss,line466:Add"andmonitoring"after"mitigation"

DRAFTandDeliberative-NotforPublicDistribution

TheIDTconsideredavarietyof
configureationstominimizethetotal
acreageofvegetationthatwas
disturbed(e.g.,theearlyBarrelOnly
Alts).

Climatechangewasnotconsideredto
beanissueforthedevelopmentof
alternatives;however,itwillbe
discussedinChapter3.Theanalysis
willbecompletedperForestService
Guidance[ClimateChange
ConsiderationsinProjectLevelNEPA
Analysis,January13,2009).

thischapter,itincludesallbioticand
abioticfeaturesrequiredtosupport
plantandanimalspecies.The
Coronadowillconsiderdefining
habitatintheGlossary.Commentnot
incorporated.

MonitoringwillbecoveredinChapter
2.
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PimaCounty

PimaCounty

PimaCounty

CH.Huckelberry

CH.Huckelberry

p.14linesNon-nativeSpecies,lines475-476:Inserttheword"long-term"inCommentincorporated
475-476frontof"effectiveness"

p.14

CH.Huckelberryp.14

PimaCountyCH.Huckelberryp.15

PimaCountyC.H.Huckelberryp.15

PimaCounty

PimaCounty

CH.Huckelberry

CH.Huckelberry

p.15line
497

p.15line
511

PimaCountyCH.Huckelberryp.16line
522

PimaCountyCH.Huckelberryp.16line
533

ThisfactorshouldalsoconsideranimalspeciessuchastheeasternCommentincorporated
bullfrog,notjustplants.

Non-nativeSpecies,addnewfactor:"RelativeeffectivenessofCommentincorporated
measurestodetectnon-nativeplantsandanimalsknowntopose
threatstonativespecies."

Wildlife,newissue:"PotentialforprimarypoisoningofwildlifeduetoCommentlacksspecificity.Please
mineoperations."clarifythesourceof"primary

poisoning".Commentnot
incorporated.

WildlifeMovementissue5D,newfactor:"QualitativeassessmentofMeasureimpliedunder"@North-
long-termeffectstomigratorybirds."southwildlifemigrationcorridors

modifiedand/orlost(acres)".
Commentnotincorporated.

SpeciesofConcern,line497:Add"includinglostbreedingarea,"afterCommentincorporated
habitat

Heritage,line511Changeto:"TheminefootprintwillimpacthistoricTheword"may"isusedinthe
propertiesundertheproposedactionalternatives..."developmentofissuesbecausethey

typicallypre-dateanyanalysisandthe
useof"will"isconsideredpre-
decisional.TheconventioninNEPAis

tousethesubjunctivebecausethereis
alwaysintheuncertaintyinthe
outcomeoftheNEPAprocess.Youare
correctthattheProposedActionand
allActionAlternatives,ifselected,

wouldimpacthistoricproperties.

Heritage,line522:Delete"may".Changeto:...andclosurewillbury,Seeaboveresponse
remove,ordamagehistoricproperties
Heritage,line533.Changeto:QualitativeassessmentofnumberofCommentincorporated
sitesyettobediscovered(estimatednumberandtypesofsites)
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PimaCountyCH.Huckelberry

PimaCountyCH.Huckelberry

PimaCountyC.H.Huckelberry

PimaCountyCH.Huckelberry

PimaCountyC.H.Huckelberry

PimaCounty

PimaCounty

PimaCounty

PimaCounty

PimaCounty

CH.Huckelberry

CH.Huckelberry

CH.Huckelberry

CH.Huckelberry

CH.Huckelberry

p.16lineAddnewbulletafterline533:
533•Qualitativeassessmentofthetypesoftreatmentsnecessaryto

mitigateimpactstoarchaeologicalsitesyettobediscovered

Commentincorporated

p.16lineAddafterlastsentenceinline540:ArizonaStateBurialProtectionsCommentincorporated
540laws(ARS41-844andARS41-865)protectanyhumanremainson

Stateandprivatelands.

p.16linesHeritage,lines555and556.Changeto:QualitativeassessmentoftheCommentincorporated
555&556spiritual,cultural,andemotionalimpactofdesecrationofland,

springs,aburials,andsacredsites

p.16line
556

p.17line
579

p.17line
577

p.18

p.18line
617

p.18

p.18

AddnewbulletafterLine556:Commentincorporated
•Qualitativeassessmentofculturalandemotionalimpactsonthe
non-American

Indian(Euro-american)communitiesoftheregionregardingimpacts
onhistoricresources,suchashistorictownsites,cemeteries,mines,

ranches,andhomesteads".

VisualResources,line579:Strike"percentage"andinsert"milesandPercentagewasretainedfor
locationof.

VisualResources,line577:AddatendofsentenceIncluding
observationpointsfromotherForestWildernessAreas."

DarkSkies/newissueandfactor:Electromagneticemissions
equipmentandimpactsuponexistingusesinthearea.

Recreation,line617:Add"roadsand"and"trails/trailheads".

Recreation:Insertthewords"overallsatisfactionofinfrontof

"outdoorrecreationexperiences.

PublicSafety,newissueandfactor:Impactsofelectromagnetic
interferencewithpublicsafetycommunicationsincludinglaw
enforcement,weatherdetection,militarycommunicationdevices.

comparitivepurposes.However,
mileswillbeincludedasametric.

LocationswillbedisclosedinChapter
3.

KOPsincludeWildernessandnon-

Wildernessareas.Commentnot

incorporated.

Thisissueaddressespotentialimpacts
toDarkSkiesratherthanthegeneric
"existingusesinthearea."

Commentincorporated

Referencenotfound.
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PimaCountyCH.Huckelberryp.18

PimaCountyC.H.Huckelberryp.18

PimaCountyC.H.Huckelberryp.18

PublicSafety,newfactor:ItshouldbepossibletoreportthePotentialreleaseswillbediscussedin
estimatedcumulativetoxicreleasesoverthelifeofthemine(Right-to-Chapter3underHumanHealthand
Knowlaw)fromeachalternative.Safety.

PublicSafety,newissue:Relativeeffectivenessofmitigation
strategiesinreducingtheconcentrationandtotalamountof
radioactivesubstancesduringcopperextractionandbeneficiation.

CommentreferredtotheGeology
Specialist

PublicSafety,newfactor:Qualitativeassessmentofoff-siteimpactsofSlopestabilityisdiscussedinChapter
catastrophicslopefailure.3.

PimaCountyCH.Huckelberryp.19linesSocioeconomics,line649and650:Addatendofbothbullets
649&650"includingyearsaftermineclosure,forschooldistrictsandother

affectedtaxingdistrictsoragencies"

Theboundsofanalysisfor
socioeconomicsareforthelifeofthe

mine,reclamation,andclosure

(approximately28years).

Theelectricalgridandtransmission
alternativesareoutsideofthe

jurisdictionoftheForestService,
thereforenotconsideredtodrive

alternatives.Impactsonratepayers
andreliabilityareregulatedbythe
ArizonaCorporationCommissionand
notdeemedtodrivealternatives.

Greenhousegasemissionswillbe
discussedinChapter3.

Issuesarenotdevelopedinresponse
tospeculationoneconomic
conditions.

Socioeconomics,newfactor:EconomicimpactoflossofrecreationalImpactstorecreationarediscussedin
opportunity.Chapter3.

PimaCountyCH.Huckelberryp.19

PimaCountyCH.Huckelberryp.19

PimaCountyC.H.Huckelberryp.19

Socioeconomics,newissue:Impactsoftransmissionalternatives
uponelectricalgrid.Newfactors:ImpactsonTEPratepayers.
Impactsonenergyreliability.Impactsonenergycongestion.Impacts
ongreenhousegasemissions.

Socioeconomics,newfactor:Likelihoodofmineclosuresdueto

strikesorlowcopperprices.
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PimaCountyCH.Huckelberryp.20

AZGame&FishJohnWindes37,39,40

AZGame&FishJohnWindes119

AZGame&FishJohnWindes163

NewIssue:GeologicalandMineralResources.Newfactors:GeologicandMineralResouceswere
•Effectstoexistingcaveandkarstresources.notconsideredtobesignificantissues
•Effectstoexistingpaleontologicalresources.*MeasuresproposedtoasdefinedbyNEPAandevaluatedby
detectandmitigateimpactstocave,karst,orpaleontological
resourcescausedbytheproject
•Effectivenessofproducingmineralmaterials,includinglimestone
andcrushedrockproducts.
•SlopestabilityofSantaRitaMountainsresultingfrompit
configuration.

DOCUMENTSTRUCTUREADD:

.andpossibleconflictsbetweentheproposedactionandthe
objectivesoffederal,regional,state,andlocal(andinthecaseofa
reservation,Indiantribe)landuseplans,policiesandcontrolsforthe
areaconcerned.

(Source:40CF.R.§1502.16)

PURPOSEANDNEEDFORACTION

Thissectionneedsclarificationasitappearstoaddressthepurpose
andneedfortheDEIS,nottheneedfortheproposedmine.Line49
statesthatChapter1"focusesontheunderlyingneedtowhichthe
agencyisresponding."WeunderstandthattheForestisproposing
thisprojectinresponsetoRosemontCopper'sproposal.TheForest
mustidentifytheneedforthemine,nottheneedforthedocument
respondingtotheproposal.Line132clearlystatesthattheactions
"arefortheorderlydevelopmentoftheRosemontmineraldeposit."
Thereforethepurposeandneedmustbethepurposeandneedfor
"theorderlydevelopmentoftheRosemontmineraldevelopmentnot
thepurposeandneedfortheDEIS.Again,theDEISmustclearly
explainwhatthepurposeofthemineisandwhythereisaneedfor
themine.

"TheproposalisconsistentwiththeCoronado'sForestPlangoalto
"supportenvironmentallysoundenergyandmineralsdevelopment
andreclamation."Thisstatementpresupposesthattheproposalis
environmentallysound.TheDepartmentrecommendsstrikingor
revisingthistext

theIDT.However,themajorityofthe
commentswillbeaddressedin

Chapter3.

..ThewordinginChapter1areas
intendedbytheForestService.

NOTETORETA:Iagreethatitwould
begoodtoidentifytheneedforthe
developmentoftheRosemontdeposit,
butthisconflictswiththeCorps'ideas
onP&N.

Textwasrevisedtoremovethe

presupposition.
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AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

171,183

191,207,

210

PROPOSEDACTIONINBRIEF

ADDtosentence:"Resourcemonitoringduringconstruction,
operation/reciamation,andclosureandpost-closure".

DECISIONFRAMEWORK

"TheForestServicemayrejectanunreasonableorillegalPlanof
Operations";and,"TheForestSupervisorwillselecttheProposed
Actionoranalternativethatallowsfororderlydevelopmentofthe
mineralresource".TheDepartmentrecommendsreplacing"will"
with"may"unlesstheForesthaspredeterminedthatthe
reasonablenessofallalternatives.

349ISSUES

Thisparagraphstatesthat"Issueswereseparatedintotwogroups:
significantissuesandnon-significantissues"and,"theCEQ
regulationsspecifyonlysignificantissuesbeanalyzed."Inline,
AMENDto"Significantissuesareissuesusedtoformulate
alternativestotheproposedaction,prescribemitigationmeasuresor
analyzeenvironmentaleffects."Thislanguageappearstodefine
significancebasedonwhichissueswerechosen;define"significant"
and"insignificant"forclarity.

DRAFTandDeliberative-NotforPublicDistribution

Resourcemonitoringasstatedinthe
commentwasnotincludedinthe

MPO,whichfullyrepresentsthe
ProposedAction.TheCoronado
recognizestheneedforresource
monitoringduringthesestagesand
willincludeasectiononrequired
monitoringinChapter2.

Commentincorporated.

CEQdefinitionandcitationinsertedas
afootnote.
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AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

391Issue3:ImpactonWaterResources.Line392:ADDreferenceto
"wildlife".

Thisparagraphaddressesissuesrelativetowaterresourcesand
suggeststhatlossofwateravailabilityto"animalhabitat"willbe
addressedinissues4and5.However,nowhereinthissectionare

developedwatersorartificialwatersdiscussedinrelationtowildlife.
Manyspeciesofwildlifearedependenton"stockwaters"including
suchspecialstatusspeciessuchasChiricahualeopardfrogs.Lossof
anywatersavailabletowildlifeshouldbeconsideredasignificant
issuemeritingmitigation.

391ADDtosentence:"Thisgroupofissuesrelatestotheeffectsofmine
construction,operation,andclosureandpost-closure...

Revised"Issue5B:HabitatLoss"to

include"Lossofaquatichabitatsand
surfacewaterthatsupportswildlife
suchasstocktanks,seeps,and
springs."

Commentincorporated

411

412,413

413

423

425

STRIKE:"...mayresultinalossofgroundwaterquality"Commentincorporated
SUBSTITUTE:"...mayresultinexceedancesofArizonaaquiferwater
qualitystandards"

STRIKE:"theminepitmayfillwithwaterandcreatealakethatmay
haveanunnaturalconcentrationofchemicals".

SUBSTITUTE:"theminepitisanticipatedtocreateapermanentpit
lakethatmaycontaindissolvedmetals,toxins,andlowpHlevels".

STRIKE:"Constructionandoperationofthepit,wasterock,and
tailingsfacilitiesmayresultinchangesinsurfacewaterdischargeto
DavidsonCanyonandCienegaCreek".
SUBSTITUTE:"Constructionandoperationofthepit,wasterock,and
tailingsfacilitieswilllikelyresultinreductionsinvolumeofsurface
waterdischargestoDavidsonCanyonandCienegaCreek",

ADDtosentence:"Stockandwildlifewateringtanksthatwillbe
unavailable"

ADDareferenceto"hazardoussubstances".

ADEQalsocommentedonthistopic.
Bothareincludedforconsderationby
theCoronado.AGFD'scomment

partiallyincorporated.Suggested
languagewasmodifiedtomeet
standardNEPAconventions.Now

reads:Theminepitmayresultinthe
creationofapermanentpitlakethat
maycontaindissolvedmetals,toxins,
andlowpHlevels.

Commentnotincorporated.Useofthe
subjuctive"may"isretainedper
standardNEPAconvention.

Commentincorporated

Commentincorporated
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AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

429,430AMENDsentence:"Qualitativeassessmentoftheeffectivenessof
mitigationmeasurestoprotectwaterqualityandmeetachieve
federalCWACleanWaterActstandards"

430ADDnewIssue3Efactors:

•Qualitativeassessmentoftheeffectivenessofmitigationmeasures
toachieveArizonasurfacewaterqualitystandards,includingthe
antidegradationstandardsforDavidsonCanyonandCienegaCreek,
designatedasArizonaOutstandingWaters.
•Qualitativeassessmentofpotentialforslopefailureduringmajor
stormevents.

•Qualitativeassessmentofpotentialforsurfacewaterand
groundwatercontaminationresultingfromacidgeneratingwaste
rockandtailingsmaterial.

432Issue4:ImpactonSprings,Seeps,andRiparianHabitats
TheDepartmentrecommendscreatingtwosub-issuesunderthis
topic.Thefirstsub-issueaddressestheeffectsonriparianhabitat
fromsurfacewaterdischargesfrommineoperations.Thesecondsub-
issueisfocusedonthedirectandindirecteffectsofthepitlakeonthe
regionalgroundwatertableandsurfacedischarge.Thissectionorthe
followingshouldalsoaddresstheeffectsofdepthtogroundwateron
riparianhabitatlikelytobeaffectedbythedrawdownoftheaquifer
andthehydraulicsinkcreatedbythepit

436STRIKE:Issue4.

SUBSTITUTE:Issue4A.Thisissuerelatestothepotentialimpactson
riparianhabitatfromthealterationofsurfacehydrologyfrommine
operations.Potentialimpactsmayincludethereductionofsurface
waterrunoffintoreceivingdrainagesandcanyons.Issue4AFactors
foralternativecomparison[nochangefromoriginal]

DRAFTandDeliberative-NotforPublicDistribution

SectionrevisedperADEQ'scomments

SectionrevisedperADEQ'scomments

SectionrevisedperADEQ'scomments
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AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

442ADDanewIssue4B:Thisissuerelatestothepotentialimpactson
streams,springs,seeps,riparianhabitatsandwildlifefromthe
peunanentdrawdownoftheregionalgroundwatertableresulting
fromtheformationofapitlakeintheminepitfollowingmine
closure,[new]Issue4B:GroundwaterAvailability.Thepitlakethat
willformfollowingmineclosurewillbecomeapermanenthydraulic
sinkthatwilllowertheregionalgroundwatertableinperpetuity.The
loweringofthewatertablewillimpactseepsandspringsfedby
groundwatersources,aswellasintermittentorperennialstreams
withinDavidsonCanyonwheregroundwaterservesasasourceof
rechargetosuchstreamreaches.CienegaCreekwaterlevelsmayalso
beaffectedasareceivingwaterfromDavidson.Canyon.[New]Issue
4BFactorsforalternativecomparison
•Seepsandspringsdegradedorlost
•IntermittentorperennialstreamsurfacewaterlossesinDavidson
Canyon/CienegaCreekasaresultofpitlakegroundwaterlevel
drawdown.

•Lossordispersalofbioticcommunitiesdependentonseeps,springs
andstreamreaches.

•Lossofriparianhabitatandobligatespecies

SectionrevisedperADEQ'scomments

444,446ImpactonPlantsandAnimals.Thissectionfocusesonthe"viability
ofpopulationsofspeciesofconservationconcern".Allwildlifeare
heldintrustforthepublicbytheStateofArizonaunderthestatutory
authorityoftheArizonaGameandFishDepartment(ARS§17-102).
TheForestmustconsiderallwildlifespecies,notjust"speciesof
conservationconcern".Thepublic'slossofwildliferesourcescannot
bepredeterminedtobe"insignificant"especiallygiventhatsome
unlistedspecies,suchastheRosemonttallussnail,areendemictothe
area.

AMENDline445to"Thisgroupofissuesfocusesontheeffectson
wildlifeandplants."

447ADDreferencetoArizona-listedspeciesofconcernandArizona-listedEconomicimpactstorecreationare
speciesofrecreationalandeconomicimportance.coveredinChapter3.
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CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

thathabitatwhichhasbeenreplacedbytheminefootprintHabitat
degradationmayincludedisturbancetomigrationroutesfor
migratingbirdsandbatsduetoeffectsoflightpollution,newwater
sources,lossofwatersources,unanticipatedecologicalchangessuch
asmodifiedinsectorplantpopulations,introductionsofnon-native
species,invasiveplants,etc.Degradationmightalsoincludethe
effectsoftheminefarfromtheminesiteincludinglight,fugitivedust,
andnoisepollution,waterpollution,effectsonsprings,seeps,Cienega
CreekandDavidsonCanyon,fragmentation/degradationofhome
rangeforwiderangingspecies,lossoftravelroutes,andedgeeffects.
Ineffecttheminesitewillimpacttheecologyofamuchwiderarea
thanthefootprintofthemine,potentiallycausinghabitat
degradationorecologicaleffectsfaroffsite.

AZGame&FishJohnWindes

AZGame&FishJohnWindes

AZGame&FishJohnWindes

466ADD"andmonitoring"after"mitigation"MonitoringwillbecoveredinChapter
2.

470Non-NativeSpecies,Thissectionappearstoaddressonlynon-nativeCommentincorporatedbyresponseto
plants.ThePimaCounty'scomment
Departmentsuggeststhatexoticwildlifesuchasbullfrogsandnon-
nativefishmaybesignificantissuesworthyofconsideration.Non-
nativeplantsandanimalsshouldbeaddressedseparately

477WildlifeMovementThissectionaddresses"thenorthsouthwildlifeCommentincorporatedbyresponseto
migrationcorridor"Thisisageneraldescriptionwithnodefinition.IsPimaCounty'scomment
thisareferencetomigratorybirduse?Therearemanywayswildlife
movementcanbeaffected,fromfragmentationofterrestrialhabitat
connectionstotheattractionofthepitlakeonmigratingwaterfowl.
Again,allwildlifeshouldbeconsidered.
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MarjorieBlaine

MarjorieBlaine

MarjorieBlaine

272

277

280-283

289

Pleaserevisethestatementsoitreads"..thedischargeofdredged
and/orfillmaterialintoWUS..."Pleasenoteyouhavealreadydefined
theacronymforWUSinline116.
Pleasechange"USACE"to"Corpsandinsert"the"before"Corps"
towardstheendofthesentence.

ThecorrectrevisionswerenotpreviouslymaderegardingourbasicCommentincorporated
andoverallprojectpurposes.Wewouldappreciaterevisionofthis
paragraphtoread:"ForpurposesofthoSection104(b)(1)
alternativesanalysis,thobasicprojectpurposeistominecopper
whichisanonwaterdependentactivity.Thooverallprojectpurpose
istominecopperusingconventionalopenpitminingandsulfide
(millandconcentrate)andoxide(loachandSX/EW)oreprocessing
forthopurposeofproducingcopperand/orcopperprecursors,silver,
andmolybdenumintheStateofArizona".Afterfurtherin-house
conversationsandconsiderations,wehavedecidedtosomewhat
limittheareaforconsiderationofoffsitealternatives.Therefore,we

respectfullyrequestthatouroverallprojectpurposeasstatedwithin
lines280-283inthedraftofChp1read:"Theoverallprojectpurpose
istominecopperusingconventionalopenpitminingandsulfide
(millandconcentrate)andoxide(leachandSX/EW)oreprocessing
forthepurposeofproducingcopperand/orcopperprecursors,silver,
andmolybdenumwithintheminingdistrictofsoutheasternArizona
(Pinal,Gila,Greenlee,Graham,Cochise,SantaCruz,andPinal
Counties)".

Commentincorporated

Commentincorporated

Wewouldappreciateitifyouwouldsubstitutetheaboveoverall

Thissentenceshouldread"WhethertoissueRosemontCopperan
IndividualCWASection404permit..".Pleaseomit"(b)(1)"asthatis
areferencetotheguidelinesforouralternativesanalysisandnota
referencetothetypeofpermitweissue.

Commentrenderedmootbyfollowing
comment

DRAFTandDeliberative-NotforPublicDistribution
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CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

MaijorieBlaine

MarjorieBlaine

LauraGrignano

DavidF.Jacobs

287-296Afteradditionalthought,webelievethissectionneedstobe
simplified.Therevisedsentencesshouldread"Basedontheanalysis
intheFEISandsupportingdocumentation;theCorps'publicinterest
review;andthedeterminationoftheleastenvironmentallydamaging,
practicablealternativeintheSection404(b)(1)alternativesanalysis,
theLosAngelesDistrictCommanderwilldeterminewhetherto(1)
issueRosemontCopperanIndividualCWASection404permitforthe
dischargeofdredgedand/orfillmaterialintoWUSforthePPOor(2)
issueRosemontCopperanIndividualCWApermitwithmodifications
orspecialconditions,or(3)denytheSection404permit"

Commentincorporated

297-301

NA

NA

Pleasedeletethefirstsentence.ThesecondsentenceshouldbeCommentincorporated
revisedtostate"TheCorpswillissueapublicnoticeduringtheDEIS
commentperiodandwillconsiderallcommentsreceivedinresponse
tothepublicnotice,theDEIS,andpublichearings(ifapplicable)as
partofthepublicinterestreview.FollowingtheissuanceoftheFEIS,
theCorpswillprepareaRecordofDecisionregardingtheSection404
permitTheCorps'administrativeappealprocessallowsthe
applicanttoappealaprofferedpermitwhichtheapplicanthas
declinedoradeniedpermit

AtthistimetheDepartmenthasnochangestothedraftlanguageofThankyouforyourresponse.
Chapter1fortheRosemontCopperProjectDraftEnvironmental
ImpactStatement

Thankyouforyourresponse.

JosephMarquespage2

ArizonaStateLandDepartmentrequestsnochangesandhasno
commentsonthedraftChapter1circulatedonJuly15,2010.

Themapintheupperrighthandcornerhasawhiteblockoverthe
TownofSahuaritaboundaries.Pleaseremovetheblocktoshowthe

actualTownofSahuaritatownlimits.(CommentfromT0SPlanning
andZoningDepartment)

Commentincorporated(thiswasa
printingerror)

DRAFTandDeliberative-NotforPublicDistribution
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Townof

Sahuarita

Townof

Sahuarita

Townof

Sahuarita

CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

JosephMarques204-208

JosephMarques

JosephMarques

335

395-396

JosephMarques401,403

Thisparagraphisobviouslyalludingtothe"NoAction"alternative,soAlthoughtheForestServiceOfficeof
providereadersadetailedexplanationoftheNoActionalternativeasGeneralCounselcurrentlyadvisesthat
partoftheparagraph.(CommentfromTOSPlanningandZoningchoosingtheNoActionmaynotbe
Department)legal,thisportionofthedocumentis

intendedtoinformthepublicthatany
illegalorunreasonablePlanof
Operationsforminingmaybe
rejected.
Nochangesmade.

Indicatethelocationofthedetailedrecords.ProvideeithertheCommentincorporated.
websiteorphysicaladdress.(CommentfromTOSPlanningand
ZoningDepartment)
Issue3AEasisideGroundwaterAvailability,notesthe"HouseholdMitigationmeasuresaredescribedin
wateravailabilitymaybereduced."However,Issue3AonlyidentifiesChapter2andassessmentsand
changesinwatertablelevelandthegeographicextentofwherewateranalysisiscontainedinChapter3.
resourcesmaybeimpacted.TheEISshouldincludeanassessmentof
theeffectivenessofproposedmitigationtooffsetgroundwater
subsidenceanddecliningwatertablesthroughreplenishmentof
watersupplies,directuseofalternativewatersupplies,etc.
(CommentfromTOSPublicWorks)

Issue3BWestsideGroundwaterAvailability,notesthe"WaterneededSeeaboveresponse.
toruntheminefacilitymightreducegroundwateravailabilityto
privateandpublicwellsintheSantaCruzValley."Furthermore,Line
403notes"Householdwateravailabilitymaybereduced."Issue3B
onlyproposestoevaluatethewateruse,changesinwatertablelevel
andthegeographicextentofwherewaterresourcesmaybe
impacted.TheEISshouldincludeanassessmentoftheeffectiveness
ofproposedmitigationtooffsetgroundwatersubsidenceandimpacts
toprivateandpublicwellsthroughreplenishmentofwatersupplies,
directuseofalternativewatersupplies,etc.(CommentfromTOS
PublicWorks)
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Townof

Sahuarita

Townof

Sahuarita

Townof

Sahuarita

Townof

Sahuarita

CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

JosephMarques402

JosephMarques476-478

JosephMarques510

JosephMarques525-527

Thissentencecallsformorespecificity.Itshouldend:"SantaCruz
Valley,specificallythecommunitiesofSahuarita,Arizona,andGreen
Valley,Arizona."Totheuninitiated—andthisdocumentwillberead
byinterestedpartiesacrossthecountry—thereferencetothe"Santa
CruzValley"withoutqualificationsmaysuggestsomelonelystripof
desert,ratherthanavalleythatishometo45,000peopleand5,000
acresofagriculture.(CommentfromTOSTownManager's
DeDartmentl
Issue5DWildlifeMovement,notes"Themineoperationsmaymodify
and/orfragmentthenorth-southwildlifemigrationcorridorand/or
connectivitybetweenhabitats."Further,Issue5Dnotes"The
transportationsystemandincreasedtrafficcouldresultinmore
wildliferoadkills."Issue5Dfactorsforalternativecomparisononly
includesanassessmentofthepotentialdamage.Issue5Dshouldalso
includeaqualitativeassessmentoftheeffectivenessofmitigation
alternatives.(CommentfromTOSPublicWorks)

Commentincorporated.

Mitigationmeasuresaredescribedin
Chapter2andtheeffectivenesswillbe
analyzedinChapter3.Notethatthe
developmentofmitigationhasnot
beencompletedandnotallissues
identifiedinChapter1willbe
mitigated.

Changetheword"may"to"will"inthesentence;"TheminefootprintTheword"may"isusedinthe
'may'impacthistoricproperties"becausetheallthealternatives
providedappeartoimpacthistoricproperties,withtheexceptionof
theNoActionalternative.(CommentfromTOSPlanningandZoning
Department)

developmentofissuesbecausethey
typicallypre-dateanyanalysisandthe
useof"will"isconsideredpre-
decisional.TheconventioninNEPAis

tousethesubjunctivebecausethereis
alwaysintheuncertaintyinthe
outcomeoftheNEPAprocess.Youare
correctthattheProposedActionand
allActionAlternatives,ifselected,

wouldimpacthistoricproperties.

Issue6A,HistoricProperties,notesimpactstohistoricpropertiesandSeeaboveresponseregarding
"thepermanentalterationofculturallandscapesimportanttothemitigation.
ongoingculturalpracticesofNativeAmericantribesandhistoric
communities."Issues6Afactorsforalternativecomparisononly
proposestoevaluatethedamage,butdoesnotprovideanassessment
ofanyproposedmitigation.Issue6Ashouldalsoincludeaqualitative
assessmentoftheeffectivenessofmitigationalternatives.(Comment
fromTOSPublicWorks)
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Sahuarita

Townof

Sahuarita

Townof

Sahuarita

Townof

Sahuarita

ADEQ

ADEQ

CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

JosephMarques

JosephMarques

JosephMarques

550

570,573

572-573

JosephMarques620

DennisL.Turner411-414

DennisL.Turner419-421

Use"will"insteadof"may"inthesentence;"Mineconstruction,
operationwithconcurrentreclamation,andclosure'may'preclude
accesstoordestroyordegradethesetypesofresources."(Comment
fromTOSPlanningandZoningDepartment)

Seeaboveresponseregardingtheuse
ofthesubjunctive.

Thevisualimpactsareunavoidablewiththisproject;asaresult,Seeaboveresponseregardingtheuse
replace"may"with"will."(CommentfromTOSPlanningandZoningofthesubjunctive.
Department
Issue7,ImpactonVisualResources,notes"RegardlessofmitigationSeeaboveresponseregarding
measuresorreclamationrequired,thescenicqualityofthelandscapemitigation.
maybepermanentlydegraded."Issue7shouldincludeanassessment
oftheeffectivenessmitigationmeasuresandreclamationrequired.
fCommentfromTOSPublicWorks)
Issue10,ImpactonPublicSafety,notesriskstothepublicfrom
increasedtraffic,oversizedvehicles,hazardousmaterials,mining
operationsandairquality.Issue10factorsforalternative
comparisononlyincludesanassessmentofrisksandconflicts,but
doesnotincludeanassessmentofproposedmitigation.Issue10
shouldincludeanassessmentoftheeffectivenessofmitigation
measurestoreduceimpactstopublicsafety.(CommentfromTOS
PublicWorks')
Constructionandoperationoftheminepit,alongwithtailings,wasteCommentincorporated
rockandleachfacilitiesmayresultintholossofdegrade
groundwaterqualitythroughthedischargeofpollutantstothe
aquifer.Theminepitmayfillwithwaterandcreatealakethatmay
haveanunnaturalconcentrationofchemicalsconcentratepollutants
thathavethepotentialtodischargetogroundwater.Likewise,disposal
ofwastematerialtosurfacefacilities,suchastailings,wasterockand
leachingoperationsmaycontributetodegradationoftheaquifer.

Constructionandoperationoftheminepit,tailings,wasterockandCommentincorporated
leachfacilitiesmayresultinchangesinsurfacewaterdischargesto
DavidsonCanyonandCienegaCreek.Beginningapproximately11
milesdownstream,DavidsonCanyonhasbeendesignatedasan
outstandingArizonawater(OAW)bytheArizonaDepartmentof
EnvironmentalQuality(AQDEQ).Approximatelyeightmilestotheeast
liesthedesignatedOAWsegmentforCienegaCreek(A.A.C.R18-11-
112(8)and(21).Theavailabilityofwaterforstockwatertanksmay
bereduced.

Seeaboveresponseregarding
mitigation.
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DennisL.Turner

DennisL.Turner

DennisL.Turner

DennisL.Turner

DennisL.Turner

422Issue3D,FactorFactorsforalternativecomparison,line422:[AddCommentincorporated
additionalbullets(factors)foralternatives:]—
Determination/estimationofnumberofstreammileschangedfrom
intermittentflowstatustoephemeralflowstatusasaresultofthe
project-Potentialloweringofthewatertable/reducedgroundwater
flowtoDavidsonCanyonandCienegaCreekthatresultinpermanent
changesinflowpatternsmayaffecttheirdesignationsasOAWsand
currentdesianateduses.

425-428Issue3E,SurfaceWaterQuality,lines425—428:[ExistinglanguageCommentincorporated
isfine,pleaseaddthefollowing:]DownstreamsegmentsofDavidson
CanyonandCienegaCreekhavebeendesignatedasOutstanding
ArizonaWaters(OAW)byADEQ(A.A.C.R18-11-112(8)and(21).
OAWsareTier3watersforantidegradationpurposesandaregiven
thehighestlevelofantidegradationprotection.Asoutstanding
resourcewaters.Tier3watersmustbemaintainedandprotected,with
nodegradationinwaterqualityallowed(A.A.C.R18-11-107(D)).

429-431Issue3E,FactorFactorsforalternativecomparison,lines429—Commentincorporated
431:[Asthefirstbullet,pleaseadd:]--AbilitytomeetStateofArizona
surfacewaterqualitystandards(line430)—Qualitativeassessmentof
theeffectivenessofmitigationmeasurestoprotectwaterqualityand
meet€WAStateofArizonasurfacewaterqualitystandards,(lines
431—432)

437-443Issue4,Factorsforalternativecomparison,line437-443:"Wildlife
corridorsdisturbed"shouldbeaseparateactionitem(anadditional
bullet)forthealternativesdevelopmentThelocationofsprings,
seepsandintermittentstreamreachesarekeycomponentsofwildlife
corridors.Lossofthesehabitatswillresultinreroutingorlossofa
varietyofspecies.Thisshouldbeaddressedseparatelyfromtheacres
ofriparianhabitatdisturbed.

494Issue5E,Factorsforalternativecomparison,lines494:[Add
additionalbullet(factor)foralternatives]
-Lossofaquaticlife,especiallymacroinvertebratesandfish,asa
resultoflossesinsprings,seepsandstreamflows

DRAFTandDeliberative-NotforPublicDistribution
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ADEQDennisL.Turner

AZDeptofMadanM.Singh,
Mines&MineralPh.D.,P.E.
Resources

AZStateMine

Inspector
GarrettFleming

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

496Issue5E,SpeciesofConcern,line496:Toprovidepropercontext,it
maybeusefultounderstandthepercentofhabitatlostperspecies
givenwithintheSantaCruzRiverbasin,orwithintheCienegaCreek
watershedinsteadofapercentageofthewholerangeforthattaxon.

TheBoundsofanalysisforbiological
resourcesisbasedonthecombination

oftheActionAreaforallalternatives,
includingareasindirectlyaffected(i.e.
possiblyDavidsonCanyon,lower
CienegaCreek,andPantanoWash.

189

134

134

135

thereisareferencetoa"ClassIairsheds."DoestheSantaRitasareaThereisnoClassIairshedintheSanta

qualifyasaClassIairshed?MyunderstandingisthataClassIareaasRitas.However,SaguaroNational
definedintheCleanAirActis"thefollowingareasthatwereinParkisaClassIairshed,
existenceasofAugust7,1977:nationalparksover6,000acres,
nationalwildernessareasandnationalmemorialparksover5,000
acres,andinternationalparks."Myperceptionmaybewrong.

ItappearstoASMIthattheimpactonlandstabilityandsoilThankyouforyourresponse,
productivitycanoccursafelyattheRosemontCopperprojectunder
anyofthealternativesaswellastheoriginalsubmittedplan.It
appearsalsothattheoriginalplanhaslessimpactasasubstantial
footprintwiththebestlandstability,andleastlikelylossesof
sediment,andcaneasilybeengineeringcontrolledforlongterm
stabilityoftailingsandwastepiles,and/orrevegetationefforts.This
doesnottakeintoaccountallotherissuesregardingairquality;
groundwater&surfacewater;habitat;plantsprotection;historicor
heritageresources;andvisual,socialand/orrecreationimpacts.It
wouldappearthatthesmallestfootprinttotheNationalForestisof
thebestinterestTheoriginalreclamationplanintheProposedPlan
ofOperations(PPO)thereforeappearstohavebeenplannedina
mannertoattainanadequateimpacttolandstabilityandsoil
productivityresultsforarevegetatedlandscape,whileprovidingthe
leastimpacttothisIssue1,whileminingfortheselimitednatural
resources.

Addthewords"oreliminates"after"reduces"ThePurposeandNeedhasbeen
reviewedanddeemedappropriate.

Addthewords"resourcesandthefunctionalityofafter"impactThePurposeandNeedhasbeen
reviewedanddeemedappropriate.

Addthewords"andenvironmentallylinkedpublicandprivatelands"Uponreviewoftheexistingwordingis
after"administratedlands"retained.
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AZStateParksDr.RobertR.

Casavant

225

AZStateParksDr.RobertR.

Casavant

225

AZStateParksDr.RobertR.

Casavant

361

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

362

365

366

370

371

372

Addthewords"inventoryand""after"What"andbefore"monitoring"MonitoringwillbecoveredinChapter
2.

Addthewords"relatedsurfaceandsubsurfaceresources"afterTheForestServicewillclarifyreview
"lands"andclarifythesectionasappropriate.

Omittheword"may"after"soils".Theword"may"isusedinthe
developmentofissuesbecausethey
typicallypre-dateanyanalysisandthe
useof"will"isconsideredpre-
decisional.TheconventioninNEPAis

tousethesubjunctivebecausethereis
alwaysintheuncertaintyinthe
outcomeoftheNEPAprocess.

Change"accelerate"to"accelerates".Change"reduce"to"reduces".Thiswillbediscussedingreaterdetail
Add"Theclearingvegetation,strippingandstockpilingofsoilsresultsinChapter3.
inacceleratederosionandreducedsoilproductivityintheaffected
sitesduetothedisturbanceanddisruptionofintegratedsoil
structuralandgeo-andbiochemical(bacterial,fungi)matricesand
processes."(Thisissuecontinuestoremainunder-characterizedin
PPOandFEISdocumentationandpost-miningreclamation
assessments.!
Omittheword"may"after"soilresource";change"result"to"results"Seeaboveresponseregardingtheuse

ofthesubjunctive.
After"soil",addthewords"productivity,physicalstructureandCommentincorporated
ecologicalfunctionacrosstheproposedminesite,andacrossdown
gradientlands,iftheminingareaactsasabarriertosourcingand
supportingnaturaldownslopetransportationofgeologicmaterial,
water,andnutrientsthroughalluvial,eolian,andfluvialprocesses."

After"area",addthewords"andquantitativelevel"Commentincorporated

Omit"predictivegeochemical".Thisimpliessomecertainty,whichCommentincorporated
casestudiesconfirmischangesovertime.Thestateofmodeling,
knowledgeandconfirmedresearchdonotsupportthecertaintywith
time.Inaddition,re-contouringandvariousin-situdrainage
alternativesintheMOPcouldnegativelyinfluencethesuccessofre-
vegetation.
Omit"predictivegeochemical".Thisimpliessomecertainty,whichCommentincorporated
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AZStateParksDr.RobertR.

Casavant

372

AZStateParksDr.RobertR.

Casavant

p.12

AZStateParksDr.RobertR.

Casavant

p.12

AZStateParksDr.RobertR.

Casavant

390

AZStateParksDr.RobertR.

Casavant

399

AZStateParksDr.RobertR.

Casavant

399

AZStateParksDr.RobertR.

Casavant

400

AZStateParksDr.RobertR.

Casavant

407

AZStateParksDr.RobertR.

Casavant

p.12

AZStateParksDr.RobertR.

Casavant

p.12

AZStateParksDr.RobertR.

Casavant

p.13

AZStateParksDr.RobertR.

Casavant

p.13

AZStateParksDr.RobertR.

Casavant

p.13

AZStateParksDr.RobertR.

Casavant

p.13

After"composition"addthewords"andarchitecture"

Makementionofmonitoringtheoff-sitedegradationofairquality
andtransportofparticulatesandaerosolfromincreasedoff-site
trafficandtransportationrelatedtotheminingoperation.

CommentconflictswithPimaCounty's
suggestedchange
Themonitoringwillbediscussedin
Chapter2andistiedtoaPimaCounty
permitCommentnotincorporated.

Addacommentregardingthemonitoringofon-andoff-sitevolatilesSeeabovecomment
andtheirtransportrelatedtohydrocarbonspills,petroleum-based
lubricants,fuels,tirewear,emissions,etc.
line390—Add"Long-term,post-closure"before"Quantitative".ThisSeeabovecomment
isanon-goingnegativeimpactfortheindustryandeffected
communitiesdecadesaftermineclosuresoccur.

Addtheword"directions"after"Degree"Commentincorporated

Addthewords"andrate"after"rangeCommentincorporated

Theso-calledwatertable"background"ascurrentlyunderstoodbyCommentnoted.Thiswillbefurther
theIDTandmappedbyRosemontcontractor,Montgomery&Assoc,analyzedinChapter3.
appearstobeundercharacterizedrelativetomappingcompletedby
ASP-PimaCOusingthesamepubliclyavailabledata

Addthewords"(acre/feet)"after"Water"

Addissue:Disturbancetocomplexmountain-frontrecharge
functionalityandcapacity.
Newissue:Relativequantitativeimpairmenttotheoutputand
seasonalityofnaturalspringflowsandassociatedsoilmoisture
content

Integrateandadaptintothissectionsimilarcommentsprovidedin
thepreviousEastsidewater(Issue3a).
Add"Abilitytodemonstrateeffectivenessofgroundwatermonitoring
technologyandquantitativeassessment"
Addissuestatementaddressingchangesintheamount,
geochemistry,andqualityofsurfaceflowcontributionsfromnatural
springsrelatedtohuman,floraandfaunause.
Addissue:Increasedandvariabledownstreamflowsresultingfrom
stormwater

runoffassociatewiththemineoperations,anddiversionofsite
runoff;lossofinfiltrationandretentionfromsoilmayincreasethe
volumesandfrequencyofrunoff

SimilarcommentfromPimaCountyis
incorporated
Seeabovecomment

Commentincorporated

DeferencehasbeengiventoADEQon
thisissue.

MonitoringwillbecoveredinChapter
2.

DeferencehasbeengiventoADEQon
thisissue.

DeferencehasbeengiventoADEQon
thisissue.
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AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

AZStateParksDr.RobertR.

Casavant

p.13

p.14

443

454

456

475

497

QuantificationassessmenttoincludethemappinglocationsofchangeThiswillbediscussedingreaterdetail
inwaterqualityandrateofchangeinthoselocations
Add:Inventory(quantitativeassessment)offloodplain,riverterrace
andriparianareasandenvironsandassociatedmonitoringofthese
elements

Aftertheword"riparian",addthewords"andfloodplain

Newissue—Mine-relatedimpactsmaybeexasperatedbyclimate
changemodelsthatareplayingouttobepredictivefortheregion.
Stressespredictedfromregionalclimatemodels,localizedalteration
(e.g.changesinslope-sunaspect,slopeangles,reductionsinsoil
retentionandinfiltrationcapacityfromsoilremovalorcompression,
warmersurfacetemperatures,etc.),andthelossofsurfacevegetation
maynegativelyimpactfloraoff-siteinasingularlyorcollective
mannerasfunctionalthresholdsareexceeded.Modelinputs,
outcomesandpredictedclimatescenariosfortheregionshouldbe
integrateintodesigningarangeofreclamationstrategiesfor
vegetation.Therestorationtonaturalfloralconditionsmaynotbeas
successfulifwarmertemperaturesandincreasingaridconditions
lowerfunctionalthresholdsbelowknowntolerances.Climatechange
inconcertwithhistoricalminingrestorationprogramsmay
permanentlykeepfloracommunitiesfromrestoringtonatural
conditions."

After"(acres)"addthewords"tobemonitoredandanalyzedacross"Acres"isincorpoorated.Monitoring
theminesiteandrelatedwatershed(s).BaselinequalitativeandwillbecoveredinChapter2.
quantitativemonitoringdatacanbecomparedagainstsyn-mineand
post-minedata.
Addthewords"andcontinuedmonitoring"after"assessment"MonitoringwillbecoveredinChapter

2.

Addthewords"andcontinuedmonitoring"after"assessment".MonitoringwillbecoveredinChapter
2.

inChapter3.
EO11988,FloodplainManagement,
dealswithdoesnotapplytoseeps,
springs,andriparianhabitats.Acres
areincludedinthecurrentmeasures.

EO11988willbeconsidered

elsewhere.Commentnot

incorporated.

Seecommentabove.

Climatechangewasnotconsideredto
beanissueforthedevelopmentof
altnernatives;however,itwillbe

discussedinChapter3.Theanalysis
willbecompletedperForestService
Guidance(ClimateChange
ConsiderationsinProjectLevelNEPA
Analysis,January13,2009).
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CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

EmilioFalco,Dan
Brocious

EmilioFalco,Dan

Brocious

EmilioFalco,Dan

Brocious

EmilioFalco,Dan

Brocious

EmilioFalco,Dan

Brocious

EmilioFalco,Dan

Brocious

EmilioFalco,Dan

Brocious

Page17,"Increasedlight,airparticulatesandgases..."IncreasedlightCommentincorporated
Lines582-3overwhelmsthefaintlightofthestars.Airparticulatesabsorband

scatterincomingstarlight,makingitfainterandfuzzier.Gasesdonot
affectthestarlightdirectly,butsulfurgasesdoattackthealuminum
coatingsontelescopeoptics.Thereforethegasescomponentmight
bebetterplacedunderAirQuality.

Page17,"Theincreasedskyglow...objects."Thiswouldbebetterstated,"TheCommentincorporated
Lines583-4increasedskyglowwouldreducethevisibilityofallcelestialobjects,

particularlythefaintonesthatareoftenthesubjectofscientific
study."

Page17,TheObservatorynameistheSmithsonianInstitution'sFred
Lines586-7LawrenceWhippleObservatory.

ThelightingcodeisknownasthePimaCountyOutdoorLighting
Code.

Page17,Line

Page17,"ThePPOisexemptfrom...maynotbeabletoconformtotheCode
Lines590-(becauseofworkersafetyconcerns)."Howhasthisdetermination
92beenmade?

Page18,
Line96

Page18,
Lines97-8

Thealternativecomparisonof"AreathatwouldnotmeetPima
County[Outdoor]LightingCode(acres)"isuncleartous.A
comparisonofnon-compliantacresisnotasusefulasquantifyingthe
overallquantity,coloranddirectionoflightemittedbythemining
operationundervariousalternatives.
"Qualitativeassessmentofeffectivenessofmitigationmeasuresto
reducedustandimpactnightskyvisibility."Thiswouldbebetter
stated,"Quantitativeassessmentofeffectivenessofmitigation
measurestoreducedustandtherebyreducedusfsimpactonnight
skyvisibility."(Quantitativemeasurementswilltelluswhatweneed
toknow.)

DRAFTandDeliberative-NotforPublicDistribution

Commentincorporated

Commentincorporated

Arizonalawexemptsmining
operationsfromlocalzoningcodes.
AlthoughthePPOisexempt,
mitigationmaybedevelopedthat
addressespotentialimpactswhile
maintainssafetystandards.
Measurehasbeendeleted.

Commentincorporated



Smithsonian

Institution's

FredLawrence

Whipple
Observatory
ADOT

CooperatingAgencyCommentsOnChapter1ofthePreliminaryRosemontCopperDraftEIS

EmilioFalco,Dan
Brocious

CharlesBeck

DanielMoore

DanielMoore

DanielMoore

Page19,

Line00-01

NA

Line44-45

Linel24

Line127

DanielMooreLine169

DanielMooreLine252

DanielMooreLine257

259

Hereagain,"quantitative"shouldreplace"qualitative"becausetheCommentincorporated
impactishowmuchdustsettlesontelescopeopticsinonealternative
versusanother.

"ADOThasreviewedChapter1oftheRosemontCopperProjectDraftThankyouforyourcomment
EnvironmentalImpactStatement,andhasnocommentsonthe
chapterdraft."
ThecompletecitationforthePhoenixResourceManagementPlanisCommentincorporated
PhoenixResourceManagementPlanandFinalEnvironmentalImpact
Statement,September1989,U.S.DepartmentoftheInterior,Bureau
ofLandManagement,PhoenixDistrict,Arizona.

Insert:"Under43CFR3809,theBureauofLandManagementmustCommentincorporated
determinewhethertoapprovethePPOsubmittedbyRosemont
Copper,approvethePPOsubjecttochangesorconditionsthatare
necessarytomeettheperformancestandardsof43CFR3809.420
aridtopreventunnecessaryorunduedegradation,ortodisapprove
orwithholdapprovalofthePPOforreasonsspecifiedin43CFR
3809.411(d)(3).Inaddition,theBureauofLandManagementmust
determineifanyoccupancyofBLMadministeredlandsproposedin
thePPOisinconformancewiththeregulationsof43CFR3715."

Insert:"UnderregulationsoftheSecretaryoftheInterior,RosemontCommentincorporated
Coppermustconductminingoperationsinaccordancewiththe
regulationsof43CFR3809and43CFR3715underaBureauofLand
ManagementapprovedPlanofOperation."

Insert:"PhoenixResourceManagementPlan,1989,p.14"Commentincorporated

Change"DistrictManager"to"FieldManager".Commentincorporated
RemovereferencetoamendingtheBLMResourceManagementPlan.Commentincorporated
NoactivitiesidentifiedintheMPOorpossiblealternativediscussed
todateareinconflictwiththeexistingMPO.

DRAFTandDeliberative-NotforPublicDistribution



"Blaine, Marjorie ESPL" To "Reta Laford" <riaford@fs.fed.us>
<Marjorie.E.Blaine@usace.ar
my.mil> cc Melinda DRoth" <mroth@fe.fed.us>, TomFurgason"
n™ /on <tfurgason@swca.com>, "Brian Lindenlaub"
07/21/2010 12:08 PM <blindenlaub@westlandresources.com>

bcc

Subject RE:Rosemont

Reta

No...I won't be on the call. Again, our attorneys want this discussed and
resolved before we continue any participation. I'm sorry. I really don't
have anything to add to my email. Our attorneys just need to get this sorted
out ASAP. You are welcome to call me if you like and I can answer any
questions but I think a discussion within a group is not appropriate until
our attorneys have met.

Thank you Reta.

Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following
link: http://per2.nwp.usace.army.mil/survey.html
Note: If the link is not active, copy and paste it into your internet
browser.

Original Message
From: Reta Laford [mailto:rlaford@fs.fed.us]
Sent: Wednesday, July 21, 2010 12:06 PM
To: Blaine, Marjorie E SPL; Melinda D Roth; Robert Cordts; Beverley Everson
Cc: Tom Furgason; Brian Lindenlaub
Subject: Re: Rosemont

Marjorie - I still expect that you will join the call as scheduled. Even
though you may not be able to discuss mitigation, I would like to continue
discussion of your meeting and the content of your email.

From: "Blaine, Marjorie E SPL" [Marjorie.E.Blaine@usace.army.mil]
Sent: 07/21/2010 11:54 AM MST
To: Melinda Roth; Reta Laford
Cc: "Tom Furgason" <tfurgason@swca.com>; "Brian Lindenlaub"

<blindenlaub@westlandresources.com>
Subject: Rosemont

Mindee and Reta

I left messages for you both but will send you a quick email.



I met with our attorneys this morning. Our chief attorney is a NEPA and a
takings expert and our regulatory attorney is a NEPA and regulatory expert.
They contend that NEPA requires the USFS to look at offsite
alternatives....NEPA does not get into takings. So while your decision in the
end ttmight" be limited by takings considerations, NEPA still requires you to
look at the full array of alternatives including the alternative mineral
resources proximal to the Rosemont ore body and other offsite alternatives.
They would be most happy to have this discussion with your attorneys and
wonder if we can schedule this for either August 3, 4, or 5th...a telecon is
probably the best.

To that end, they have advised me that, until this is settled and agreed
upon, we cannot participate in any meetings regarding mitigation, etc. so I
will not be in the call today.

Finally, I did a quick look at the revision of Chp 1 and find it to be really
problematic as did our attorney. I will be giving you comments but your
purpose and need are still very unclear and our comments were not
appropriately incorporated. Again, I'll provide you our detailed comments
next week as promised.

I look forward to your call or email confirming one of those dates for our
attorneys and us to meet.

Thank you very much.

Marjorie Blaine
Senior Project Manager/Biologist
U.S. Army Corps of Engineers
Tucson Project Office, Regulatory Division
5205 E. Comanche Street

Tucson, AZ 85707

(520)584-1684 (phone)
(520)584-1690 (fax)

Assist us in better serving you!
You are invited to complete our customer survey, located at the following
link: http://per2.nwp.usace.army.mil/survey.html
<http://per2.nwp.usace.army.mil/survey.html>

Note: If the link is not active, copy and paste it into your internet
browser.



History:

"Blaine, Marjorie E SPL"
<Marjorie .E.BIaine@usace .ar
my.mil>

08/10/2010 04:57 PM

Subject RE: Comments on DEIS

^> This message has been forwarded.

To "Tom Furgason" <tfurgason@swca.com>

cc "Melinda D Roth" <mroth@fs.fed.us>, "Reta Laford"
<rlaford@fs.fed.us>

bcc

Thanks, Tom. It's a moving target, eh? But the important part is that we
keep moving forward. I hope my changes did not cause any delays.

Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following
link: http://per2.nwp.usace.army.mil/survey.html
Note: If the link is not active, copy and paste it into your internet
browser.

Original Message
From: Tom Furgason [mailto:tfurgason@swca.com]
Sent: Tuesday, August 10, 2010 4:09 PM
To: Blaine, Marjorie E SPL
Cc: Melinda D Roth; Reta Laford
Subject: RE: Comments on DEIS

Marjorie,

Thank you for copying me on this email. Your timing is perfect because we
are working on incorporating Cooperating Agency edits into Chapter 1 this
week.

Tom

Original Message
From: Blaine, Marjorie E SPL [mailto:Marjorie.E.Blaine@usace.army.mil]
Sent: Tuesday, August 10, 2010 4:07 PM
To: Tom Furgason

Subject: FW: Comments on DEIS

FYI.

Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following
1ink: http://per2.nwp.usace.army.mil/survey.html
Note: If the link is not active, copy and paste it into your internet
browser.

Original Message
From: Blaine, Marjorie E SPL
Sent: Tuesday, August 10, 2010 4:07 PM
To: Melinda D Roth; Reta Laford
Cc: 'Brian Lindenlaub'

Subject: Comments on DEIS

Mindee:



After further in-house conversations and considerations, we have decided to
somewhat limit the area for consideration of offsite alternatives.
Therefore, we respectfully request that our overall project purpose as stated
within lines 280-283 in the draft of Chp 1 read:

The overall project purpose is to mine copper using conventional open pit
mining and sulfide (mill and concentrate) and oxide (leach and SX/EW) ore
processing for the purpose of producing copper and/or copper precursors,
silver, and molybdenum within the mining district of southeastern Arizona
(Pinal, Gila, Greenlee, Graham, Cochise, Santa Cruz, and Pinal Counties) '

We would appreciate it if you would substitute the above overall project
purpose in place of that submitted in our letter of August 5, 2010. Thank
you very much.

Marjorie Blaine
Senior Project Manager/Biologist
U.S. Army Corps of Engineers
Tucson Project Office, Regulatory Division
5205 E. Comanche Street
Tucson, AZ 85707

(520)584-1684 (phone)
(520)584-1690 (fax)

Assist us in better serving you!
You are invited to complete our customer survey, located at the following
link: http://per2.nwp.usace.army.mil/survey.html
<http://per2.nwp.usace.army.mil/survey.html>

Note: If the link is not active, copy and paste it into your internet
browser.



. fi^ ' Reta Laford/R3/USDAFS To "Tom Furgason" <tfurgason@swca.com>
//* 07/27/2009 01:10 PM cc "Beverley AEverson" <beverson@fs.fed.us>, "Charles

Coyle" <ccoyle@swca.com>, Melinda D
Roth/R3/USDAFS@FSNOTES, Reta

bcc

Subject SWCA Action Requested Scoping Report 1 &2 -Re: FW: figl
i

1) I agree with Mindee, please use option B (which has the FS lands dotted).

2) Spent time with Mindee Friday reviewing draft Scoping Reports. I apologize for not
connecting with you as planned. Below are the results of our discussions. I can meet
with you by phone or in person as needed later today/tonight.

2a) Use the following title tag line "A Proposed Mining Operation in Southern
Arizona"

2b) Scoping Report 1, page 4, line 5 (Framework for Scoping section), change
"Subsequent to enacting 40 CFR 1501.07 ..." to "Subsequent to enacting 40 CFR
1500..."

2c) Scoping Report 1, page 8, line 5 (Project-specific Website section), it is still
unclear as to whose website is being referred to. Is it Rosemont's or the Forest's?
Confusion stems from preceding sentence that refers to Rosemont's web site.
Reword for clarity.
2d) Scoping Report 1, page 11, Table 4. Several Federal Agency names need to
be corrected for accuracy and consistency. - Check names for accuracy. - List the
following separated by commas: Department name, Agency name, Division (if any).
For example:

i) OSM, BIA, BLM, BOR should be preceded with "Department of the Interior" not
"U.S.", dUdL of
ii) "Office of Surface Mining Reclamation" should be "Surfaceuof Mining
Reclamation and Enforcement",
iii) "Western Area Power Administration" is actually "U.S. Department of Energy,
Western Power Administration",
iv) DOT and DOL should have a comma separating the department name from
the Agency name.
Note that these examples are not all inclusive, please do a stand alone check for
accuracy and consistency.

2e) Scoping Report 1, page 12 (Types of Response Submittals section), the
bulleted list is redundant to the tabled information. Deleted bulleted list and

preceding text", including the following:"
2f) Scoping Report 1, page 12, Table 5 (Types of Response Submittals section),
change "Forest Service" to "Corondao". ^
2g) Scoping Report 1, page 14, Table 7. Apply comments under 2d, above. Also
please check that each Federal and State entity is accurately described in terms of
Department, Agency, and Division (if any).
2h) Apply any applicable comments above to Scoping Report 2.

As soon as the above follow-up is done, email me the reports and Iwill forward to
Region for their quick review.

?

Tim^s

Ity/. *3?.



History:

"Tom Furgason"
<tfurgason @swca .com>

08/30/2010 02:35 PM

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

cc

bcc

Subject FW: Pit contours

<$ This message has been replied to and forwarded.

Mindee,

Attached are the end of year 19 pit contours that Pima County requested.

Tom Furgason

Office Director

SWCA Environmental Consultants

343 West Franklin Street

Tucson, AZ 85701

(520) 325-9194 ext. 110

Pit_eoY19_0utlinejine. shx HauIR oads_eoY19_line. dbf HauIRoads_eoY19_line. prj HauIRoads_eoY19_line. sbn
^ <e

HaulRoads eQY19_fine.sbx HaulRoads eoY19 jjne.shp HaulRoads eoY19_line.shp.xml HaulRoads_eoY19_line.shx

Pit_eoY19 line.dbf Pit_eoY19 linaprj Pit_eoY19_line.sbn Pit_eoY19Jine.sbx Pit_eoY19 line.shp Pit_eoY19_line.shp.xml

Pit_eoY1 gjjn&shx Pit_eoY19_0utlinejine.dbf Pit_eoY19_0utlinejine.prj Pit_eoY19_0utline_line.sbn Pit_eoY19_0utlinejine.sbx

Pit_eoY19_0utlinejine.shp Pit_eoY19_0 utlinejine.shp.xml
SWc^A,



DALE ORTMAN PE

Consulting Engineer

POBox 1233

Oracle, AZ 85623

Office: (520) 896-2404

Mobile: (520) 449-7307

E-Mail: daleortmanpe(5).live.com

PROJECT MEMORANDUM

ROSEMONT EIS PROJECT

To: Tom Furgason (SWCA)

Copy to: Charles Coyle, Melissa Richard (SWCA)

From: Dale Ortman PE

Date: 21 June 2009

Subject: Tailings & Waste Rock Relocation Alternative Development

This memorandum was prepared at the request ofSWCA to summarize the preliminary development of the

tailings and waste rock relocation alternatives for the proposed Rosemont Copper Project. The CNF IDT,

meeting on May 20, 2009, developed and recommended seven draft alternatives for possible inclusion in the

Rosemont EIS. The seven preliminary draft alternatives are itemized in the May 26, 2009 memorandum

Interdisciplinary Team's Draft Alternatives from Tom Furgason (SWCA) as follows:

Alternative A

Alternative B

Alternative C

Alternative D

• Alternative E -

• Alternative F -

• Alternative G -

Proposed Action (MPO 2007)

No Action

Rosemont's Proposed Alternative (Rosemont 2009)

Alternative C + Mitigation + Tailings Slurry pipeline to Sycamore Watershed and

Waste Rock located in McCleary, Wasp and possibly spilling into Upper Barrel

Canyons

Alternative C + Mitigation + Tailings Slurry pipeline to Scholefield Canyon and

Waste Rock located in McCleary, Wasp and possibly spilling into Upper Barrel

Canyons

Alternative C + Mitigation + Tailings Slurry pipeline to Sections 7 and 8 and Waste

Rock located in Scholefield Canyon

Alternative C + Mitigation + Tailings Slurry pipeline to Upper Wasp going into

Upper Barrel Canyons and Waste Rock located in McCleary and Scholefield Canyons

Document for Deliberative Purposes Only
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Rosemont EIS Project Memorandum Page 2

Of these alternatives the last four, namely Alternatives D, E, F and G, all involve the relocation ofthe dry

stack tailings and waste rock disposal/heap leach facilities to sites other than the combined Barrel and

McClearycanyon site proposed by Rosemont in both Alternatives A and C. During the alternative evaluation

process prior to the May 20 IDT the potential impact to visual resources was the primary driver for the

development ofalternatives involving relocation of tailings and waste rock. However, at the May 20 IDT

meeting the IDT concluded that additional drivers for alternative development were the archeological,

heritage site, riparian habitat, and recreational resources primarily locatedwithinthe footprint of the

proposed tailings and waste rock/heap leach facilities in Barrel Canyon. Therefore, the fundamental driver

for possible alternatives relocating the tailings and waste rock facilities was to move them out of the Barrel

Canyon drainage.

In response to the driver to relocate the tailings and waste rock/heap leach facilities so as to eliminate or

substantively reducethe placement of mine waste in Barrel Canyon the IDT developed four possible siting

alternatives, allofwhich meet the IDT's fundamental objective of eliminating or substantively reducing the

direct impact to the Barrel Canyon drainage and itsarcheological, heritage site, riparian habitat, and
recreational resources. Following the May20 meeting and the subsequent memorandum of May26 the CNF

requested that SWCA evaluatethe possible waste relocation sitingalternatives with regard to capacityand

potential layout and report the finding to the IDT. In reviewing the four possible waste relocation

alternatives developed bythe IDT it wasdetermined that they included the following siting options, eachof
which wasevaluated for potential layout andcapacity relative to the required tailings, waste rock, and heap
leach facility volumes as indicated in the MPO (Table 1).

• Scholefield Canyon as either a potential tailings disposal or partial wasterock disposal and heap leach
facility site;

• McCleary Canyon as a potential waste rock disposal and heap leach facility site;

• Upper Barrel Canyon as either a potential tailings disposal or partial waste rockdisposal and heap
leach facility site; and

• Sycamore Canyon, including parts of Sections 7 and 8, as a potential tailings disposal site.
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RosemontEIS Project Memorandum

Table 1 - Required Mine Waste Volume

Mine Waste

Material

Waste Tonnage

(million dry tons)

Unit Weight

(pounds/cubic foot)

Waste Volume

(million cubic

yards)

Tailings 596 109 405

Waste Rock 1,228 125 763

Heap Leach 75 125 44

Waste Rock + Heap

Leach
1,303 125 808

Page 3

The layout and capacity evaluation included the following additionalcriteria:

• Sideslope = 3.5v:lh;

• Contour interval used for volume estimation = 200 feet;

• Maximum elevation of facilities to be less than or approximatelyequal to the elevation ofthe Santa

Rita Mountains adjacent to the facility;

• Heap leach facility assumed to be contained within the waste rock disposal facility;

• Tailings must bedisposed ina single facility so as to eliminate multiple tailings filter plants; and

• Waste rock may be disposed in one or more facilities.

The general results of the capacity evaluation are summarized below and in Table 2 and the site locations are

indicated on Figure 1.

Scholefield Canon

TheScholefield Canyon site includes the tliree un-named drainages northof and tributary to Scholefield
Canyon upstream ofHiddenValley Ranch. The layout shownon Figure 1 has an estimated total volume of

441 million cubic yards; capable of containing all the required 405 million cubicyards of tailings and an

allowance for the waste rock buttress, or approximately halfof the waste rock and heap leach material.

McCleary Canyon

TheMcCleary Canyon site(Figure 1)has an estimated volume of 902 million cubic yards; capable of
containing all the required 808 million cubic yardsof waste rock and heap leachmaterial.
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Rosemont EIS Project Memorandum Page 4

Upper Barrel Canyon

The Upper Barrel Canyon site includes two options (Figure 1) with estimated volumesas follows:

• Option 1-199 million cubic yards, capable of containing a quarterof the waste rock including allof
the heap leach facility; and

• Option 2 - 402 million cubic yards, capableofcontaining approximately half of the combinedwaste

rock and heap leach material or, with marginal increase in size, all of the tailingswith an allowance for
a waste rock buttress.

Sycamore Canyon

The Sycamore Canyonsite, on the west side of the Santa Rita Mountains(Figure 1), has an estimated

capacityof490 million cubic yards; capable ofcontaining all the tailings. However, due to the distance from

the mine pit and the unattractive option ofa 150-foot widehaul road over the Santa Rita's to transport waste

rock from the mine it is unlikely this tailings disposal alternative would include the 150-foot thick waste rock

buttress incorporated in the MPO.

Table 2 - Waste Relocation Site Capacities

Site
Estimated Capacity

(million cubic yards)

Tailings Capacity (%)
O)

Waste Rock + Heap

Leach Capacity (%)

Scholefield Canyon 441 109 55

McCleary Canyon 902 200 112

Upper Barrel Canyon

Option 1
199 49 25

Upper Barrel Canyon

Option 2
402 99 50

Sycamore Canyon 490 121 Not Applicable

(I) Not including allowance for waste rock buttress
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Jeanine Derby/R3/USDAFS

01/21/2010 02:05 PM

To Melinda D Roth/R3/USDAFS@FSNOTES

cc Reta Laford/R3/USDAFS@FSNOTES

bcc

Subject Re: Public Participation Planning Meeting Jan

do you need to line up mailing help? Roxanne??

Jeanine Derby, Forest Supervisor
Coronado National Forest

phone: 520 388-8306
FAX: 520 388-8305

Melinda D Roth/R3/USDAFS

#iiQ. C7

Melinda D Roth/R3/USDAFS

01/21/2010 01:09 PM To Reta Laford/R3/USDAFS@FSNOTES, Beverley A
Everson/R3/USDAFS@FSNOTES, Heidi
Schewel/R3/USDAFS@FSNOTES, mreichard@swca.com,
tfurgason@swca.com, kamold@rosemontcopper.com,
mary@strongpointpr.com, jsturgess@augustaresource.com

cc Jeanine Derby/R3/USDAFS@FSNOTES, Melinda D
Roth/R3/USDAFS@FSNOTES

Subject Public Participation Planning Meeting Jan 25th

We're on for Monday, Jan. 25th from 1:00 to 3:00 in room 6V6 at the federal building to brainstorm the
topic of public notices, meetings, etc for the DEIS rollout to the public. Please feel free to extend this
invitation to others as needed. The postcard querry to determine EIS numbers and formats for publication
will also be discussed so it can move forward. Thx.

Tom, Would you consider having Melissa attend? She has a wealth of background from Mar-July 2008.

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>

06/21/2010 05:14 PM

6-21-/0

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

cc "Jonathan Rigg"<jrigg@swca.com>, "Melissa Reichard"
<mreichard@swca.com>, "Dale Ortman PE"
<daleortmanpe@live.com>

bcc

Subject Rosemont DEISChapter 2_06202010_CE.docx

Bev,

Attached is our revised Chapter2 for your review. Iwould considerthis draft about 50 percent
complete. We are still waiting for:

Detailed information from Rosemont regarding the Upper Barrel OnlyAlternative;
GIS data and graphics (some needs were only identifiedthis week and we'll be submitting

another request to Rosemont this week);
Finalization of the mitigation measures (CNF and RCC);
Finalization of Compensatory Land Mitigation (CNF and RCC);
Monitoring Plan (Westland);

Utility Line Alternative Development and Descriptions (RCC and EPG);
Water Source Alternative evaluation (SWCA); and
Numerous other small project details (e.g. description of fencing, acres fenced, etc.).

We havebeen using the Idaho Cobalt EIS asourtemplate; however, Ihavebeen reviewing the Rock
Creek Mine EIS and Ithinkthat they did a better jobwith introducing issues andon Alternatives
Considered but Dismissed. I'll bring examples of the latterto tomorrow's meeting for discussion, but I'd
liketo follow their example more that Idaho Cobalt.

Finally, this draft isstill very rough. However, it isstill substantially revised and warrants reviewto
ensurethat we are on trackwith the direction that we aretaking. Iwould like to discuss another
interim submittal when we meet tomorrow. The interim submittal date should be tied to the
finalization of mitigation and receipt of graphics from Rosemont. We'll see youtomorrow at 9:30.

Tom Rosemont DEIS Chapter 2_062110_CE.pdf Rosemont DEIS Chapter 2.0B202010_CE.docx



proposals for agency action. Agencies then look for present effects ofpast actions
that are, in the judgment of the agency, relevant and useful because they have a
significant cause-and-effect relationship with the direct and indirect effects of the
proposal for agency action and its alternatives. CEQ regulations do not require the
consideration of the individual effects of all past actions to determine the present
effects ofpast actions. Once the agency has identified those present effects ofpast
actions that warrant consideration, the agency assesses the extent that the effects of
the proposal for agency action or its alternatives will add to, modify, or mitigate those
effects. The final analysis documents an agency assessment of the cumulative effects
of the actions considered (including past, present, and reasonable foreseeable future
actions) on the affected environment

With respect to past actions, during the scoping process and subsequent preparation
of the analysis, the agency must determine what information regarding pastactions is
useful and relevant to the required analysis of cumulative effects. Cataloging past
actions and specific information about the direct and indirect effects of their design
andimplementation could in some contexts be useful topredict the cumulative effects
oftheproposal The CEQ regulations, however, do not require agencies to catalogue
or exhaustively list and analyze all individual past actions. Simply because
information about past actions may be available or obtained with reasonable effort
does not mean that it is relevantand necessary to inform decisionmaking. (36 CFR
220.4 (ft)



15.2 - Bounding Effects

Spatial and temporal boundaries are the two critical elements to consider when deciding which
actions to include ina cumulative effects analysis. Spatial and temporal boundaries set the limits
for selecting those actions that are most likely to contribute to a cumulative effect. The effects of
those actions must overlap inspace and time for there to bepotential cumulative effects.

15.2a - Spatial Boundaries

Spatial boundaries define the affected area for each resource indicator. The affected area is the
areain which a specificresource may be affectedby management actions; whether they are
past, present, or future. Affected areas can vary in size by resource and by the type of
effect that may occur.

For example, the affected area for soils in a timber thinning operation would typically be the
harvest units where soils are directly disturbed. However, the affected area for elk habitat may be
an elk management unit that takes in several watersheds.

Becauseaffectedareas are resourcedependent, theygenerally haveboundariesthat are physical
or biological rather than political. Waterqualityin a river maybe affected by actions on National
Forest System, Bureau ofLand Management, State, and private lands within the same watershed.

15.2b - Temporal Boundaries

In addition to identifying the affected area for each resource, it is important to also understand
how the proposed action mayinteract withotherpast, present and future actions across time to
producecumulative effects. The time frames used depend on the durationof effects that the
actions produce on the affected resource. Forexample, a fence canbe constructed in a matterof
days,but the effects from that fence on cattle or big gamemovementmay last 20 years or more.

Past actions and events also need to be analyzed to determine how the present situationhas been
affected by history, and to identifytrends or patterns that may exist. The objectiveofdoing this
is to establish a baseline for assessing future events. The no-action alternative can be an effective
benchmarkif it incorporates cumulative effectsof past activities and accuratelydepicts the
condition of the environment.

It is important to explain why discernible cumulativeeffects are not expected beyond the spatial
and temporal boundaries of the affected area. Exhibit 01 shows how space and time boundaries
ofeffectsmust overlap to be considered in the cumulativeeffects analysis.

15.3 - Cumulative Effects Framework

When appropriate, the following framework should assist in the development of a meaningful
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1 Introduction

SWCA and Mr. Dale Ortman, P.E. (Ortman, 2009) provided SRKConsulting (U.S.) Inc.
(SRK) with ascope of work (SOW) for performing atwo-phase evaluation of Alternatives
Considered butDismissed (ACD) for the Environmental Impact Statement (EIS) for the
proposed Rosemont Copper Project. The request wasmade atthe behestoftheU.S. Forest
Service, Coronado National Forest (CNF), which previously reviewed these alternatives and
dismissed them for various reasons. The initial Phase I SOW consists of evaluating 16 ACDs
for technical and practical feasibility and preparing draft and final reports. The number of
ACDs subsequently was reduced to 11 alternatives. Phase 2 consists of asubsequent financial
feasibility evaluation for those ACDs (ifany) that have the potential tobetechnically and
practically feasible. This report describes thePhase I scope ofwork.

In accordance with the Phase I SOW, SRK evaluated each ACD for technical andpractical
feasibility onthe basis of expert professional judgment and knowledge of the specific
scientific and engineering aspects of the alternative. Additionally, each evaluation included a
review of documents pertinent to the ACD and thecurrent Mine Plan of Operations (MPO)
(WestLand Resources, 2007).

This reportis organized into 14sections, as follow: Introduction; ACD Technical and

Practical Evaluations (11 Sections); Summary, which summarizes the technical andpractical
feasibility ofthe alternatives and alternatives for further consideration; and References.

1.1 Base Case Method for Mine Operation

Rosemonthas proposed an open pit operation asthe mainmethodto mine the oxide oresand

sulfideores (WestLand Resources, 2007). This miningmethodwould involve:

• Mining and placing approximately 1.23 billion tons (Terra Tech, 2009, p. 19,Table 4.01)

of overburden andnon-mineralized limestone andother rocktypes in wasterockdumps
on cleared andgrubbed areas southeast, east, and northeast ofthe proposed pit;

• Mining ofthe approximately 69 million tonsof low-grade oxideoreandsubsequent
placing ofthe oreon a leach pad, followed by acid leaching and solvent-extraction
electrowinning (SX/EW) to produce cathode copper;

• Mining ofthe546 million tons sulfide ore by blasting and haulage, followed by crushing,
milling, flotation, andproduction of copper concentrates with silvercredits, and
molybdenum concentrates;
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• Placing ofthe approximately 546 million tons ofdry-stack tailings on astripped and
grubbed tailings disposal area in McCleary and Barrel Canyons, and accomplishing
reclamation by an engineered cover;

• Building infrastructure would be used to assist production, including access roads,
parking areas, fencing, power lines, process buildings, maintenance shops, and
administrative buildings; and

• Shipping 1,328 tons per day ofcopper and molybdenum concentrates bytruck and then
truckorrail for further processing.

• Shipping atotal of 19.000 tons of copper cathodes by truck and then truck orrail.

Themetals of value recovered include copper, molybdenum, and silver.

1.2 ACD Technical and Practical Evaluations

Sections 2 through 12 provide the evaluations of the ACDs. Following theACD title and
author(s), each section contains of the following subsections:

• ACD Description,

• Technical Feasibility,

• Practical Feasibility,

• Consequences,

• Summary, and

• Qualifications of Responsible Personnel

2 Dispose of Tailings and Waste Rock on the West Side
of Santa Rita Mountains

The following section on disposing of tailings onthe west sideofthe Santa RitaMountains
instead ofon the east sideof the mountains wasprepared by Corolla K Hoag, R.G. and
reviewed by Ken Black,P.Eng.

2.1 ACD Description

The MPO proposes to transport 1.23 billion tons ofoverburden andnon-mineralized waste
rock and 546 million tons of dry stack tailings for disposal adjacent to theOpen Pit (Terra
Tech, 2009, p. 19, Table 4.01). Thewaste rock willbetransported by 250-ton haul trucks; the
tailings material willbe placed inBarrel and McCleary canyons using a conveyor and radial
stacking system. The transport distance for waste rock isalateral distance of approximately
7,400 feet from the pit center tothe waste rock dump center; the transport distance for tailings
as is approximately 8,800 feet (Arnold, 2009, p. 3,Updated Summary Table).
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Document for Deliberative PurposesOnly- Not forPublic Distribution



SRK Consulting
Evaluation ofAlternatives Considered but Dismissed Page 3

This ACD would select an alternate location for disposal ofthe dry stack tailings and waste
rock west of the ridge crestofthe Santa Rita Mountains instead. The intent ofthis ACD is to

minimize surface disturbance impacts at the proposed mine area. No change to the production
schedule is proposed for this ACD although the change in location would have an effect on
operational costs (not evaluated) that may impact thelife-of-mine (LOM) reserves. No
alternate location was identified bySRK during this briefreview, but the transport distances
wouldrange from approximately 10 to 20miles.

2.2 Technical Feasibility

The land position onthe east side of this range primarily consists of land controlled by the
State of Arizona (surface and minerals) with lesser ownership by CNF, private parties, and
theU.S. Bureau of Land Management (BLM) indescending order. Finding an alternate
location forthe tailings andwasterockon the west sideofthe Santa Rita Mountains is
technically feasible. A siting study would need tobe performed to identity one ormore
potential tailings and waste rock dump locations from an engineering perspective, and
conceptual engineering designs wouldneedto be prepared. It canbe assumed thatbecause of
water restrictions the tailings wouldstillbe deposited asa drystackwith waste rockusedto
buttress and protect the outer slopes. Thetopographic features mostideal for thisdesign of
drystack tailings disposal include gently sloping topography orlow-lying areas withina
drainage. Wasterockcan be placed on gently to moderately sloping topography and within
incised drainages. Inaddition to performing an engineering options analysis for selecting an
alternate tailings location, RosemontCopper would alsoneed to adhere to stateand federal

permitting requirements thatrequire an evaluation to identifythe environmentally least
damagingalternative.

Transporting large quantities ofrun-of-mine wasterockandtailings material to the selected

location west ofthe ridge crest wouldrequire operation of anextensivetruck fleet along an

existingor potentially new road, operation ofa short-haul rail line to a transfer station to

transport the waste to the final disposal location, or operation ofa large conveyor system with

a radial stackersystem to placethe material in the final location.

2.3 Practical Feasibility

Viable alternate waste disposal locations have already been identified onthe east sideofthe
mountains in Barrel Canyon onlyand/or a combination of McCleary and Schofield Canyons.
These alternatives willundergo a full evaluation from an engineering, biological, and
archaeological perspective, and for other considerations such asimpacts to water resources.
No alternative locations with anequivalent degree of engineering, biological, orcultural
studies currentlyexist on the west side ofthe mountains.
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The amount ofwaste material tobe moved, the large size fractions ofthe run-of-mine
material, and distances involved would exceed the capacity ofalarge truck fleet tomove the
waste and tailings material efficiently. Typically, the number and size oftrucks required to
move ore and waste materials isdetermined through optimization studies that incorporate the
height ofthe benches, the capacity ofthe shovel and/or loader bucket, the truck haulage
capacity, haulage distances and elevation profile, and the time needed tomake areturn trip to
the shovel. Given the very long haul distances totransport waste rock tothe west side ofthe
mountains, the number oftrucks required for waste rock disposal would increase significantly
over what is planned inthe MPO and may include an large fleet of high-tonnage, off-road
haulage trucks and large commercial trucks using the highway system. This would, inturn,
increase diesel fuel consumed, generate higher dust and air quality emissions, and accelerate
the wear onthe trucks and tires. Truck disposal ofwaste and tailings material to an alternate
location on the west side of the Santa Rita Mountains isnot practically feasible.

Conveyor systems could bedesigned totransport tailings and crushed waste rock to the
distances proposed for an alternate location west of theridge crest. Themain considerations
are increased water usage for fugitive dust suppression, increased energy useto crush therun-
of-mine waste rock toaconsistent size fraction for theconveyor, theincreased energy use to
convey the material to significantly greater distances, and the greater surface impacts to
include the lengthy conveyor and maintenance support access.

2.4 Consequences

The consequences of locating thetailings disposal onthewestside of the Santa Rita
Mountains include the following:

• The relocation wouldhaveno impact onthe 69 milliontons of oxide materials
proposed for heapleaching adjacent to the OpenPit.

• Relocated wastematerials wouldhaveno impact on the size ofthe surface footprint
of the tailings and/or wasterock facilities unlessthe resulting operational costs are
excessive and significantly decrease the LOM reserves.

• The impacted surface area will increase owingto the increased distance of the
conveyor system and companion maintenanceroad(s).

• Fugitive dust related to theconveyor system and maintenance vehicles will increase
owing to the increased travel distances along a longer conveyor route.

• Water usage will increase to support dust suppression ontheconveyor system and
companion maintenance roads (if theyare all-weather graded dirt roads).

SRK_ACD_Report_i83ioi_cwi2_DRAFT_D02_Ravuj)oc December 16,2009
Document for Deliberative Purposes Only- Not for PublicDistribution



SRK Consulting
Evaluation ofAlternatives Considered but Dismissed Page 5

• Electric energy use and related emissions will increase owing tothe increased
conveyor distancesandthe need to crushthe run-of-mine waste rock to a more

uniform size fraction.

• Tailings and waste rock would not be visible on the east side ofthe ridge crest or
from State Route 83 (SR83) resulting inan improvement intheviewshed.

• Tailings and waste rock would be visible from the west side of the ridge crest and
from Interstate-19 (1-19) resulting inadegradation of the current viewshed.

2.5 Summary

The land ownership onthe west side of the mountains is amixof private, county, state, and
federal with associated restrictions and permitting requirements. Analternate disposal site for
tailings and/or waste rock material west of the ridge crest of theSanta Rita Mountains could
beidentified through an industry standard siting evaluation. Increased water and fuel usage,
increased dust and air quality pollutants, and adegradation of the viewshed are expected
outcomes. No reduction to the footprint of the facilities will be generated other than those
caused by excessive costs and adecrease intheLOM material that can beeconomically
extracted, processed, and transported to the final disposal location. In SRK's opinion, this
ACD, although potentially technically feasible, is not a practical alternative.

2.6 Qualifications of Responsible Personnel

The author of this section, Corolla Hoag, R.G., M.Sc. has adegree ineconomic geology and
has worked for more than 23 years in the exploration, mine development, and consulting
industry. Thediscussion inthis section was based ongeneral observances and knowledge
gained atmining operations where theauthor has worked including Cyprus Copperstone,
Cyprus Tohono, BHP Copper San Manuel Operations, BHP Copper Florence Project, Phelps
Dodge (now Freeport-McMoRan) Sierrita, and conclusions from SRK mine planning and/or
optimization studies atASARCO RayComplex, ASARCO Mission Complex, andSilverBell
Mining.

SRK_Aco_Roportj83ioi_ckh2_DRAFT_oo2_Revu.Doc December 16,2009
Documentfor Deliberative Purposes Only- Not for Public Distribution



SRK Consulting
Evaluation ofAlternatives Considered but Dismissed Page 6

3 Mechanical Conveyance of Ore to Rail Head

The following section onmechanical conveyance of"ore" to arail head was prepared by
Kenneth P.Black,P. Eng. (Mining) and John Kline, B.S., MAOM.

3.1 ACD Description

Thebase case in theRosemont MPO isto crush and concentrate ore minerals on site and ship
thecopper sulfide and molybdenum sulfide concentrates for off-site smelting viacommercial
trucks. This proposed ACDreviews using other mechanical conveyances to ship ore and
concentrates off site. The intent is to reduce the footprint of plant facilities on the mine site
and to reduce traffic onthe nearby highways. This proposed alternative evaluated twoaspects
ofmechanical conveyance of oreto thePort ofTucson railhead for shipment to an off-site
location for crushing and processing to prepare concentrates, and subsequent shipment to
smelter markets withinoroutside the state ofArizona. Additionally the evaluation includes
the conveyance ofconcentrates to the railheadat the Port ofTucson. It is believed the intent

ofthe ACD is really to address copper concentrate shipments andnot ore for reasons thatwill
be addressed in the next section.

3.2 Technical Feasibility

This section will discuss the technical feasibility oftransporting materials from the proposed
mine siteby truckhaulage, rail haulage, conveyor haulage, andslurry pipeline. No economic
consequences are discussed or included.

The Port ofTucson is located in a federally designated foreign trade zone in southTucson
(near Interstate-10 andS. Kolb Road) and consists ofrailroad interchange facilities to provide
on/offloading from rail carsto and from highway transport vehicles. The PortofTucson is a

Union Pacificterminal for freight forwarding to and from Mexico. The term "Port" in this

case refers to a pointofentry andexit and notto a location for ocean transport via large ships.
A SRK inquiry to the Port ofTucson onwhether concentrates wouldbe accepted for transport
generated the response that the Port of Tucson has previously accepted and shipped bagged
copper concentrates forshipment. To SRK's knowledge the only nearbyship ports with rail

and ocean transport capabilities that willaccept concentrates are in Guaymas Sonora, Mexico
and inVancouver, Washington; concentrates are notaccepted in Long Beach, California or
Corpus Christy, Texas becauseofenvironmental restrictions.
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Method 1: Truck Haulage

Mined ore cannot be shipped via truck or conveyor without crushing and resizing the run-of-
mine material. Run-of-mine ore would exceed highway truck capacity in size. Crushing and
conveying facilities would notchange from the planned sizestated intheMPO. Thehaul
truck fleet would notbereduced either. The balance of this discussion, therefore, will
includeonly transportation of concentrates.

Truck haulage of copper and molybdenum concentrates by common carrier is thenormal
transportation method in Arizona and is the base case in the Rosemont MPO. The truck

haulage method is used by ASARCO Mission totake copper concentrates to theASARCO
Hayden smelter for processing and bytheFreeport-McMoRan's Bagdad and Sierrita
operations to take their concentrates to theFreeport-McMoRan smelter atMiami, Arizona.
Prior to thecessation of operation inearly 2009, BHP Copper's Pinto Valley Operation
shipped concentrates viacommercial truck to therail transload facility in San Manuel,
Arizona for final processing overseas.

Method 2: Rail Haulage

Rail haulage ofore is currently used atASARCORay Complex to transport sulfide orefrom
a primary crusher atRayMine viaASARCO'sCopper Basin Railway to the company's mill,
concentrator, andsmelter facilities located atHayden approximately 20 miles away. The

available siding area limits thetrain to approximately 40cars. Rail haulage of ore was
previously used atthe BHP Copper San Manuel Mine to take sulfide ore from the primary
crusher atthe mineto the company's mill/concentrator andsmelter located 7 miles to the
southatthe town ofSanManuel. At Rosemont, rail haulage oforeis technically feasible
assuming a mill-concentrator canbe secured elsewhere to process the sulfide ore. This

methodwouldrequire a short-line rail spur and siding area to be builtat the proposed plant
facilities (and potential receiving facilities) for transporting ore foroff-site processing.

Railhaulage is aneffectivewayto movebulkmaterials such asconcentrates. Binding
materials areappliedto reducewind-blown losses fromuncovered rail cars but some losses

still occur. Thetransportation of concentrates to thePort of Tucson is technically feasible by
rail haulage, but requires installation of arail spur to the site(withattendant surface
disturbance) and installation of rail loading facility adjacent to themill/concentrator and other
plant facilities.

Method 3:Conveyor Haulage

Conveyors were evaluated asamode of transporting materials. This approach allows for the
conveyance ofcrushed oreandconcentrates along the 12-mile access corridor from the mine
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to arailhead near Exit 281 on1-10 and directly loading the ore onto 100-car rail trains. As
mentioned previously, this method isnot technically feasible without processing the ore
through acrushing circuit toreduce the size ofthe run-of-mine material. Additionally direct
loading is nottechnically feasible as each car would likely be filled in less than 2 minutes but
itwould take longer yetto shunt the rail cars into position for loading. Additional facilities
including storage bins would needto be constructed at the railhead on the northsideof1-10

orat the Port ofTucson tocontrol automated loading of all cars. The mechanical conveyance
of ore to thePort of Tucson is nottechnically viable. Again, it is believed the intent of the
ACD is to address copperconcentrate andnot ore.

Conveyors are can bean effective method to transport coarse to fine-grained materials and
will beused totransport the dewatered, dry stack tailings at Rosemont (primarily coarse sand
to siltsize). Concentrates are the final recovered residue from thecrushing, grinding, and
flotation circuit and the particles are typically silt to ash size. Operation of aconveyor with
direct loading capabilities at arailhead or the Port ofTucson isnot technically feasible.
Construction and operation of additional facilities to control automatic loading would be
required.

Method 4: Slurry Pipeline

Slurry pipelines are acommon means of transporting products including copper concentrates.
The Escondida Mine in Chilean Andes pumps copper concentrate hundreds ofkilometers to
Antofagasto, a port city on the coastofChile. Antamina mine in Peruhas a similar

production rate andit slurries the concentrates by a 300-kilometer (km) pipeline to the Pacific
coastwherethe concentrates are filtered prior to loading onto a ship. (Xstrata Copper, 2009).
At the terminus of the pipeline, the slurried concentrate would be dewatered in a filter plant
anddried to 8 percent moisture content for rail car shipment or containerized ocean transport
shipment to a smelter facility. The concentrates wouldbe stockpiled in a covered building
prior to loading the material onrail cars for shipment to smelters. Watertreatment maybe
required before returning the clarified water via pipeline backto the proposed mine site.

Thismethod requires the off-site construction of: a plant to receive and filter/dewater the
concentrates, a pump stationto recycle the water, concentrate storage building(s), pond(s) for

water impoundment prior to pumping backto the minesite,anda transload facility for
loading of rail cars. The netresult is two pump lines are required, namely oneto send and one
to receive theliquids. The slurrying of concentrates inasolid/liquid phase and their
subsequent transport over long distances is common industry practice especially for mining
facilities that are atasignificant distance from the smelter/refinery complex. It is technically
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feasible assuming off-site dewatering, water treatment/pumping, and transload facilities can
be constructed andoperated.

3.3 Practical Feasibility

This section discusses thepractical feasibility of conveying concentrates to thePort of
Tucson for transload into rail cars. Thetransport oforewillnotbe discussed here for the
reason previously stated. Many of the methods of conveyance are technically feasible but not
practically feasible as discussed below.

Itiscommon for coarse materials tobe transported over long distance byconveyors. The
longest conveyor system inthe world transports phosphate from amine inWestern Sahara
100 kmto aMoroccan port (Wikipedia, 2008). The transport of fine-grained concentrates
from theproposed Rosemont processing plant toastorage facility adjacent to theSouthern
Pacific rail lineatExit 281 is impracticable. The concentrate wouldhaveto be filtered and
dried toareasonable moisture content tobe conveyed. Windblown loss related tothe drying
process and the small particle sizeof theconcentrate is difficult to prevent and manage.
Normal conveyor covers are notcurrently designed to handle these small particle sizes ona
practical level; no example couldbe found where this methodis used.New andinnovative
equipment would have to bedeveloped. Potential environmental degradation coupled with
the longdistance ofconveyance makethisoption impracticable.

Construction ofa rail spur to transport copper and molybdenum concentrates to the Port of
Tucson rail facility is technically feasible, but is considered impractical here. Construction of
rail spur would require obtaining aright-of-way, building arailway siding and loading
facility atornear the mine, and wouldadd to the environmental impacts. It is believed an
elementofthe ACD proposal wasto reduce impacts and footprint ofthe Rosemont
operations. The addition ofa rail spurwouldresult in substantial landdisturbance.
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Slurry pipelines are acommon means of transporting copper concentrates where other
options are notpractical. Operation ofaslurry pipeline introduces risk to the environment
owing tothe potential for loss ofthe slurry owing to pipeline breakage or damage. No off-
site facility near the proposed minesiteorTucson has beenidentified for the construction of
the required concentrate filtration plant, water treatment plant, water recycling pump station,
and transload facilities. This option istherefore considered impracticable.

3.4 Consequences

As previously discussed, thetransportation of run-of-mine ore is not aviable alternative. The
discussion of consequences will belimited toalternate transportation methods for
concentrates.

• Alternate means of transporting concentrates mayresult in increased energy and
water consumption for fugitive dust control.

• Risk ofenvironmental damage maybe increased dueto spillage, wind-blown dust,
and/or pipeline failures.

• Rights-of-way willberequired to allow construction of the proposed alternatives.

• The alignment of the proposed alternatives maycross state trust land, private land,
riparian areas, and waters of theU.S.,theenvironmental impacts ofwhichhave not
been evaluated.

3.5 Summary

The various mechanical conveyances for ore andconcentrates havebeenevaluated. The
conveyance ofore off siteby various mechanical means is not technically or practically
feasible due to the sheer volume and sizeof thematerial to be transported to other facilities
for treatment.

Alternatives for theconveyances of concentrates from themineusing rail haulage are
technically feasible from an engineering perspective. Direct, automated loadofconcentrates

from conveyor However, some alternative alignments maynotbe viable owingland
ownership orenvironmental aspects relating to alignment.

3.6 Qualifications

Kenneth Black, P.Eng. has adegree inmining engineering and has worked for 35 years in the
mining industry as a mine manager and project manager; additionally hehas technical
expertise inthebranches of mining related to environmental permitting and mining
operations. His specificwork experience includes:

• Minemanager of anopen pitoperation;
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• Permitting and technical design for theCrandon Project;

• Permitting and environmental manager at numerous operating sites;
• Environmental assessment reviews ofnumerous mines in North America and South

America; and

• Closure Manager ofBHPBilliton's sitesin Canada.

John Kline, BS, MAOM, has adegree in chemistry and has worked for 35 years in the copper
mining industry as technical manager, environmental permitting, operations managers, and
project manager. His specific work inthe field of mechanical conveyance of ore and/or
concentrates includes:

• Project Manager to facilitate and transport 400,000 of copper concentrates to and
from the Port of Guaymas, Sonora, Mexico.

Experience withevaluation and permitting of rail transload facilities in Arizona and
Mexico.

Health, Safety, and Environmental Manager atPinto Valleyand San Manuel
Operations where truck haulage and rail transload facilities were used to transport
copperconcentrates to the Port of Guaymas for final processing.

4 Use In Situ Leaching in Lieu of Open Pit Mining

The following section onusing in situ leaching instead ofopen pitmining was prepared by
John T. Kline, B.S., MAOM, and Corolla K Hoag, R.G.

4.1 ACD Description

The proposed ACD wouldconsist of insitu leaching of the oxideandsulfidecopper
mineralization by aweaksulfuric acid solution followed by solvent-extraction and
electrowinning (SX/EW) of therecovered copper with copper cathode as the final product.
Cathode would be shipped to market by truck followed by truck orrail.

Infrastructure would include a series of injection and recovery wells, anetwork ofsolution
pipelines, process ponds for raffinate and pregnant leach solution (PLS), aSX/EW plant,
administration buildings, maintenance and warehouse buildings, power lines, fencing, surface
roads, and parking areas.
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4.2 Technical Feasibility

The use ofan in situ mining technique as an alternative toopen pit mining requires areview
of several critical concepts. These include:

The definition of in situ leaching versus inplace leaching,
The definition ofoxide oreversussulfideore,

Where insitu leaching hasbeenusedortried,

The material property of thematerial to be leached,
The regional geologic setting, and

Potential permitting requirements.

Definitions

"In situ" isLatin for "inplace" and has been used todefine two different types ofmining: in
situ and "inplace." In situ mining refers tothe recovery of the metals without any significant
disturbance of therock matrix. Essentially, therock matrix is in itsnative form and is
accessed by drilling and leaching methods. Leach solutions, generally aweak sulfuric acid
solution, are pumped into the ground via an injection well and subsequently travel though the
fractures intherock and dissolve the minerals. Recovery wells fitted withdownhole pumps
are installed to recover themetal-bearing solutions. With reference to copper in situ leaching,
the copper-bearing solutions are pumped to a SX/EW plant where the copper is extracted and
thenelectrically plated as copper cathode.

"In place" leaching refers to leaching of themetals in ground that has been disturbed by
previous mining methods, this would include: leaching ofpit walls where stress-relief has
occurred dueto blasting and mining operations, thewalls of underground mineworkings
where the rockhas beenstress-relieved by blasting, and orebodies thathavebeenpreviously
mined by underground block cavingtechniques. "In place" is often used instead of in situ. In
this review, the author believes the intent ofthe alternative is to reviewin situminingandnot
"in place" mining, with the goal of mitigating surface disturbance.

It is also necessary to understand thevarious ore types. "Oxide" mayrefer to several typesof
soluble copper minerals such as copper-bearing iron and manganese oxides, chrysocolla (a
copper silicate mineral), cuprite (cuprous oxide), and chalcocite (asoluble copper sulfide
mineral). The primary "oxide" mineral inthe Rosemont ore is chrysocolla, butthe ore also
maycontain asmall amount of chalcocite. Some of thecopper "oxide" minerals are less
readily soluble than others. Chrysocolla is readily soluble butchalcocite copper, for example,
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is only partially released in the presence of ferric iron and weak sulfuric acid. The oxideore
will not generally contain any soluble amounts of silver or molybdenum.

"Sulfide" generally refers to copper sulfide minerals that are not readily soluble inaweak
sulfuric acid solution. The copper sulfide minerals at Rosemont are chalcopyrite, bornite, and
molybdenite. All ofthe molybdenum and silver content is contained in the sulfideminerals
(WLR Consulting, 2007, p. 10,21).

There are anumber of Arizona mining operations using "in place" copper mining, and pilot
testing of"in situ" mining has occurred at several locations. There isno record of any
recovery of molybdenum or silver from these types ofmining methods, as will beexplained
in Section 2.1.3. Examples of the mines where "in place" and in situ leaching have been
attempted are listed in Table 1.

In all of the tests and inall cases listed inTable 1, the criteria for success was the ability to
pass a leach solution through thetarget ore and recover thecopper inamanner consistent
with permit requirements under the Arizona Department of Environmental Quality's
(ADEQ's) Aquifer Protection Permit program. In the case of the Florence Project it also was
necessary to meet the requirements of aU.S. Environmental Protection Agency (EPA) Class
III well system, as regulated under the Safe Drinking Water Act.The goal of both regulations
is to prevent degradation to drinking water sources of theU.S.This means the facility
operator mustdemonstrate to the agencies that insitu leach solutions will not migrate beyond
theleaching facility. The Florence Project is the only Class III copper leach system approved
to date by the EPA. The other "in place" leach systems listed in Table 1are considered Class
V leach systems. Thedistinction is that Class III wells apply leach fluid under pressure and
the fluid is recovered innearby pumping wells. Hydraulic control of theleach solution isby
injection and pumping. Class V wells utilize open pits, underground mine workings, and well
systems for recovery. Hydraulic control is maintained by solutions migrating into previously
mined areas.

Testing has also occurred on sulfide ore. These include:

• Laboratory column and bench-scale leaching tests, and

• Injection andpumpingtests for flow characterization.

4.3 Practical Feasibility

This section will discuss the practical feasibility of insitu leaching of theoxide and sulfide
ores. This discusses theuse of in situ technology based upon similar conditions tested atother
Arizonasitesandthe specific orecharacteristics ofthe Rosemontmineralization. A review of

available Rosemont data finds nomention of downhole permeability testing of the oxide ore
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body as distinct from the sulfide ore body, so some assumptions necessarily are based upon
knowledgeof similar orebodiestestedelsewhere in Arizona.

Leaching ofthe in situ mineralization requires that the ore can be contacted efficiently bythe
leach solutions and that the mineral ofinterest will dissolve with the lixiviant used. (Lixiviant
refers tothe characteristics of the solubilizing fluids.) The ability towet the ores ismeasured
bypermeability testing and an examination ofthe cores drilled through the ore body. In
Arizona, only sulfuric acid isused when applied to the ore indilute solutions. Laboratory
tests have tried ammonium hydroxide, sulfur dioxide, and other exotic solutions. Asageneral
statement, only sulfuric acids solutions have been found suitable torecover copper.

Tounderstand how flow passes through the ore and how the material properties affect
leaching and recovery, asimplified example oftypical layering ofan ore body ispresented in
Table 2along with permeability characteristics generally found inthese rock types.

Permeability varies widely byrock type but typically decreases by orders of magnitude with
increasing depth and consolidation ofthe rock. Examples from the authors' experience are at
Cyprus Tohono and BHP Billiton Florence. The overburden conglomerate unit willhave
permeabilities inthe9.7 xlO-4 to4.8 xlO-1 centimeters per second (cm/sec) range. Oxide
ores willhave permeabilities inthe9.7x10-6 to 9.7x10-5 cm/sec range. The sulfide units will
have significantly lower permeability. At the proposed Rosemont Copper Mine, thehydraulic
conductivity values measured inshort-duration pump tests in four pitcharacterization wells
(PC-1 through PC-4) ranged from 3.6x10-7 to 1.6 xlO-3 cm/sec (Errol L.Montgomery &
Associates, 2009, Table3). The formations tested include basin-fill formation, Willow
Canyon Formation, Glance Conglomerate, and theEpitaph Formation.
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Table 1 Examples of in place and in situ leaching operations in Arizona

Mine Location Operation Reference

Mercator Minerals

(formerlyCyprus

Minerals) Mineral Park

Mine

Wickenburg,

Maricopa Co,

Arizona

In place leaching ofpit walls and

near pit (copper in chalcocite)
NRC, 1995, p. 68

BHP Billiton Miami

Operations

Gila Co., Arizona In place leaching ofblock-caved ore

(copper in chalcocite)

U.S. Congress,

1988, Table 6-7, p.

125

BHP Billiton San Manuel

Mine

Pinal Co.,

Arizona

In place leaching ofblock-caved

oxide ore in an active underground
mine;

In situ leachingof the oxide zone

ore (copper in chrysocolla in

porphyry matrix) in the open pit

during open pit operations and after

open pit mining was completed

U.S. Congress,

1988, Table 6-7, p.

125

Wiley, Ramey, and

Rex, 1994

Cyprus Tohono Mine Tohono

Reservation, Pinal

Co., Arizona

In place leaching ofblock-caved ore

(copper in chrysocolla in porphyry

matrix)

U.S. Congress,

1988, p. 126

Cyprus Tohono Mine Tohono

Reservation, Pinal

Co., Arizona

In place under-injection leaching of

unbroken ores via drilling from mine

adits (copper in chrysocolla in

porphyry matrix)

U.S. Congress,

1988, p. 126

BHP Billiton Florence

Project

Pinal Co.,

Arizona

Pilot testingof in situ leachingofa
copper oxide ore deposit (copper in

chrysocolla in porphyry matrix)

ADEQ, 1997

USEPA, 1997

ASARCO Inc-U.S.

Bureau ofMines Santa

Cruz Joint Venture

near Casa Grande,

Pinal Co.,

Arizona

Pilot test on insitu leaching of

copper oxide (chrysocolla) and

copper chloride ores (atacamite)

O'Neil, 1992

NRC, 1995, p. 67

Source:Compiledby SRK Consulting
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Table 2 Typical rock types and generalized permeability

Rock Type/Mineralization Zone General Permeability;

Overburden conglomerate unit Highpermeability

Oxide ore Low to moderate permeability

Sulfide ore Very low to extremely low

permeability

Page 16

Source:Compiledby SRK Consulting

The reason for the wide range of hydraulic conductivity values isthe way the ore bodies were
formed and subsequently altered, fractured, weathered, eroded, and redeposited as basin-fill
conglomerate. Asthe intrusive magma pushed its way up from the magma chamber, copper
and iron sulfides associated with hydrothermal fluids were deposited inveinlets and grain-
size particles inthe rock. Acid gasses associated with the magma subsequently attacked the
original copper and iron sulfide minerals inthe presence of oxygen and ultimately formed the
oxidized chrysocolla. As the acidic copper-bearing solutions retreated downward de-
oxidation occurred, and inthe absence of oxygen, copper minerals (cuprite, chalcocite)
formed atadeeper level, leaving residual iron oxides and hydroxides behind inthealtered,
fractured, and weathered oxide zone. Later, material eroded from nearby mountains covered
the deposits with poorly cemented conglomerate. The netresult is that water can readily pass
through theconglomerate owing to itsinterconnected pore spaces and lack of consolidation,
less so through the oxide ore, and generally not at all or very poorly through thesulfide ores
due to its tightness.

Hydrothermal alteration, weathering, and intense post-deposit fracturing can naturally open
the sulfide zoneand produce anetwork of closely spaced fractures thatallow even
distribution and recovery of leach solutions; therock behavior in thiscase performs asan
"equivalent porous media" with good interconnection between the pores and fractures
independent of specific fault zones. Leaching ofcompetent rock thatlacks sucha
comprehensive fracture network tends to direct the leach solutions continually along specific
fractures or fault zones, which does not allow thorough penetration away from thespecific
fault or fracture zone. This fracture-flow distribution of leach solutions does not allow equal
contact with the copper oxides and copper sulfides on fractures away from the predominant
fracture system and consequently reduces copper recovery.

Attempts to open theores by hydrofracturing techniques were tried inaneffortto increase
permeability and flow-through of injected fluids. Hydrofracturing, typically usedin the
petroleum industry, is amethod whereby very high pressure is applied down awell bore to
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create fractures that are kept open byinjected sand or other materials (propants). In the late
1970s Project Sloop (Anonymous, 1967, p. 66-67) considered theuse of anuclear device at
the deposit atSafford, butwas stopped by the Salt 2 agreement withtheSoviet Union. In
essence, all attempts to increase permeability of sulfide ores have failed.

The solubility of theminerals themselves also is amajor consideration. The sulfide minerals
aregreatly insoluble in the presence of sulfuric acid solutions. A minimalamountof

chalcopyrite may be solubilized, but the mineral isdisseminated inthe ore along fractures
typically sealed with quartz and the solution cannot readily access the copper mineralization.
Molybdenum and silver are essentially non-soluble in theweaksulfuric acid solutions. The
netresult is thesulfide ores cannot becontacted efficiently by leach solution in low
permeability rock materials, and even when contacted, the copper isminimally solubilized,
andthe silverandmolybdenumare not recovered at all.

The Rosemont oxide ore, although not specifically tested for permeability, may have
sufficient solubility within theore matrix (inthepresence of leaching solutions) to consider
in situ leaching methods. This mineralized rock, however, is an acid-consuming ore and of
verylowgrade at0.18 percent total copper (WestLand Resources, 2007, p. 12) somay
provide insufficient copper recovery values. If attempted, this in situ leaching would be on
ore of substantially lower grade than other copper ores leached either "in place" or insituin
Arizona. "In place" or in situ ore grades attheFlorence, Tohono, orMiami copper deposits
are in the0.3 percent orgreater total copper concentration range.

Lastly, theregional hydrologic setting mustbe addressed for permitting reasons. The only
permitted insitugreenfields facility is the Florence Project (ADEQ, 1997; USEPA, 1997) just
northwestofthe Town ofFlorence, Arizona. This permit was authorized on the basisofthe
favorable site-specific characteristics and theregional hydrology, andthe permit required an
aquifer exemption. Favorable siteconditions atthe Florence project included anextensive
overlying andconfining clay layer thatdidnotallowsolutions to migrate upward into the

overlying conglomerate unitand area water resources. A demonstration wasmade through
modeling and a pilot field testthat injection and recovery wellswouldbe able to maintain
hydraulic control ofthe leach fluids and remediate theresidual leach solution upon the endof
leaching. The regional hydrology gradient in conjunction withthe well field design provided
control ofthe solution flow.

At Rosemont, thedeposit has arelatively thin oxide zone (approximately 50-75 feet thick)
with faulted blocks that have been downthrown to the east along steeply dipping faults (see
Figure 1). The oxide and sulfide zones are buried by basin-fill formations that extend to a
depth of approximately 1,500 feet below surface. The authors could find nomention of any
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confining layer in the basin-fill formations torestrict the leached zone and protect the
overlying aquifer. If Rosemont were to attempt leaching oftheoxide ores by in situ leaching,
the leach solutions may migrate vertically into theoverlying conglomerate unit as the least
tensor when the pressure isapplied downhole is upward. Additionally, migration could occur
laterally away from the basin-fill bounded fault blocks into the conglomerate. Furthermore,
the rock matrix is acid consuming and may self-seal due to the formation of gypsum (calcium
sulfate). It also appears from the description of regional geology (WLR Consulting, Inc.,
2007, p. 19) that solution flow would be impacted by faults and cracks (redirecting the
solution to barren rock, forexample), thereby reducing theability of leach solution to
dissolve the copper silicates.

Bolsa Fm

Continental Granite

Oxide Zone
(approx.) Sulfide Zone

(approx.)«.. \ WP
Andesite

Alluvium
Proposed Pit

Basin-Fill Formations

Faults

Figure 1 Schematic geologic section 553,425N showing proportion of oxide and
sulfide mineralization in the Rosemont deposit

4.4 Consequences

• No significant excavations or milling/grinding of the ore to fine grain size would be

required, thus there would be no tailings, or overburden piles.

• The physical plant footprint wouldbe smaller than a crushing,milling, and

concentrating operation.
•

• The copper oxide mineralization may be recoverable by in situ methods, but the

oxide zone is only 10 percent of the identified copper resource based on the stated

reserves and a portion of the oxide zone may be above the water table.

• It is highly unlikely that the Rosemont sulfide mineralization could be leached

effectively using insitu leach methods owing to the lowpermeability of the sulfide
zone and the inability of the leach solutions to contact the sulfide mineralization.
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Recovery of copper would beextremely low due tothe low solubility of the
dominant copper sulfide minerals - chalcopyrite and bornite.

• Copper recovery, inwhat isexpected tobea fracture-flow dominated system, will be
low owing tothe inability of the leach solutions tosweep effectively and thoroughly
throughout the entire ore deposit.

• The molybdenum and silver mineralizationin the sulfide ores could not be recovered

by this extraction method.

• Permitting under the Safe Drinking Water Actwould require aClass III well permit
and an aquifer exemption permit but would likely bedifficult owing tothespecifics
of the regional andlocal hydrology.

4.5 Summary

The in situ leaching works well inheavily fractured rock inwhich copper oxide and soluble
copper sulfides are deposited along fractures, there is averyshort distance (on the scale of
inches) tothe nearest fracture, the oxide zone represents asignificant proportion ofthe
deposit, and the leach solutions can evenly penetrate themass of therock to dissolve the
contained copper. Environmental control isbest maintained where there are noabrupt
changes inthe elevation of the ore deposit (across fault blocks for example) and there isan
overlying confining unit to protect and separate thelocal and regional aquifers. These
physical conditions are lacking atthe Rosemont Copper deposit.

Use of the in situ leaching method atRosemont would result intheloss of salable copper,
silver, and molybdenum from the sulfide ores. Copper recovery from the oxideorewouldbe
low,and it would bedifficult to control inadvertent migration of leach solutions into the
permeable basin-fill formations.

The insitu leach method hasbeen considered as analternative method,but in the authors'

opinion it should be dismissed. This conclusion is based uponpersonal experience with in
situand"in place" copper leaching operations in Arizona andknowledge of prior work
performed in bothlaboratory and field leaching tests of similar oretypes.

4.6 Qualifications of Responsible Personnel

John Kline, B.S, MAOM, has adegree inchemistry and has worked for 35 years in the
copper mining industry as atechnical, environmental permitting, operations, and project
manager. His specific work in the field of in situ leaching includes:

• Technical development of "in place" leaching atCyprus Tohono;

• Conducted jointstudies underground attheTohono minewithU.S. Bureau ofMines
personnel on fracture flow modeling and measurement inthe porphyry deposit;
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• Managed anunderground injection testattheTohono Mine; and

• Project Manager at BHP Copper Florence insitu leach project where hesupervised
thesite scientific and technical investigations and pilot leach test, and obtained
permitting forthe site.

• Review of closure-related site characterization investigations atSan Manuel Mine
(geochemical field and laboratory test work, hydrogeological and geochemical
modeling) performed byenvironmental consulting firm in support of an APP
application for mine closure.

Corolla K Hoag, M.S., R.G., has adegree ineconomic geology and has worked for more than
20years inthe copper mining and environmental consulting industry. Her specific work in
the field of in situ leaching includes:

• Geological site characterization and copper resource delineation at the BHP Copper
Florence in situ leach project including detailed evaluation of thegeology, mineral
oxidation zones, fracture characterization, and the distribution of copper
mineralization on fracture surfaces;

• Evaluation of scientific and technical results of theFlorence in situ pilot leach test;
• Environmental support for Aquifer Protection Permit (APP) and Underground

Injection Control permits atFlorence in situ leach project.

• Geological characterization (mapping, drilling, and laboratory leaching tests) ofthe
in situand "in place" leaching zones atthe BHP Copper San Manuel Operations for
site closure investigations, geochemical, hydrogeological, and geotechnical
modeling, and preparation ofArizona's first APP application for the closure ofa
major copper mining and processing operation. On-going post-closure compliance
monitoring of the San Manuel Operation including water quality trend analysis for
impacted waters inaclosed, in situ copper leaching operation.

SRK_ACD_RBport_i83ioi_ckh2_DRAFT_D02_Revuj)oe December 16,2009
Document for Deliberative Purposes Only- Not for Public Distribution



SRK Consulting
Evaluation ofAltematives Considered but Dismissed Page 21

5 Use High-temperature/High-pressure Leaching for Ore
Processing

The following section on using high-temperature/high-pressure leaching for ore processing
was prepared by John T. Kline, B.S., MAOM.

5.1 ACD Description

The proposed alternative is the use ofhigh-temperature/high-pressure leaching for on-site
processing of oxide and sulfide ores. The leaching would be followed by solubilization by a
weak sulfuric acid solution and treatment ofthe copper-bearing solutions by SX/EW
methods. Therecovered copper would beinthe form of copper cathode asthe final site
product. Cathode would beshipped tomarket bytruck followed by truck orrail. This
alternative would replace conventional smelting and electro-refining that isdescribed inthe
MPO asthe selected processing method for sulfideore.

Infrastructure requirements for the open pit operation proposed by Rosemont (WestLand
Resources, 2007, p.30-33) are summarized in Section 1.1 ofthisreport. Infrastructure
requirements for ahigh-temperature/high-pressure leaching alternative would include:

• A facility for milling of the ore to the proper size suitable for high temperature/high
pressure leaching;

• A facility designed tocovert the minerals bytemperature/pressure leaching;
• A facility for leaching the ores;

• A facility for separation of the leached copper from theleached tailings;
• A facility fortailings disposal;

• A SX/EW plant, administration buildings, maintenance shops, power lines, fencing,
surface roads, andparking areas.

The facility to convert theminerals would bean enclosed vessel, with off-gas scrubbers to
Captureany potential releases of sulfur dioxide emissions. The vessel would be heated with

natural gasto a temperature of250-260°C. The orewould be in the vessel for several

minutes, and oxygen or air would be added at pressures of greater than one atmosphere. The
treated orewouldbe placed in anagitated leach vessel where acid solutions wouldbe added.
The leached ore then would beseparated from the leach liquors inaseries of thickeners, after
whichthe pregnant leach liquor would be sent onto the SX/EW circuit.

sRK_ACD_Report_i83ioi_ckh2_oRAFT_oo2_R«vu.Doc December 16,2009
Documentfor Deliberative Purposes Only- Not for Public Distribution



SRK Consulting
Evaluation ofAlternatives Considered but Dismissed Page 22

The physical plant footprint for this alternative would be similar to the crushing/milling
operation proposed inthe MPO (WestLand Resources, 2007, p. 9).

5.2 Technical Feasibility

The oxide ores at Rosemont are already oxidized and any treatment byoxidation (high
temperatures) and pressure isnot necessary. The net result on the oxide ores isthat leaching
on heap leach pads using aweak sulfuric acid followed bySW/EW processing into copper
cathode is all the processing that is needed. The sulfide ore, however, ismaterially different
inmineralization. The mineralization at Rosemont isamixture of chalcopyrite, chalcocite,
and bornite, and the ore grade isrelatively low (WestLand Resources, 2007, p. 12) at 0.47
percent total copper, 0.015 percent total molybdenum, and 0.12 ounces per tonsilver.

The ore would have to be reducedto a size where the surfacescould be oxidized and the

treated ores leached. Crushing and milling, as required tomake concentrates as proposed in
the MPO, would berequired; however the physical size of the ore particles would have tobe
reduced toadramatically smaller size than required for production of concentrate.

There isnorecord of bulkor milled copper ore being treated by high temperature/high
pressure leaching. The scale of treating all ore inthis manner is technically infeasible because
the facilities to do so do not exist.

Although this evaluation found notechnical equivalent to this alternative incurrent or past
use inthe copper industry for processing low-grade copper ores, low- and high-pressure
leaching coupled withmedium to high temperatures has been usedin Arizona inanumber of
process types on copper concentrates (Moore, 1985; Marsden and others, 2007; Cole and

Wilmot, 2009). Treating copper concentrates rather than copper orewould reduce thevolume
ofthe material to be treated by a factor of 20to 40.

The current process usedat operations in Arizona andworld-wide reduces the sulfideorein
sizeand creates acopper concentrate prior to treatment by anyofthe pressure oxidation
methods presently in use.

A roast leach process isone example of ahigh-temperature process used oncopper
concentrates. During the period 1988-1990, fluid bedroasting ofcopper concentrates
followed by leaching was conducted on copper concentrates from the Cyprus Bagdad and
Cyprus Sierrita mines. Theprocessing was done atthe Cyprus Tohono mine. The
concentrates weretreated by forming a slurry withwater, whichwas injected intothe fluid
bedroasters. The process was initiated with natural gas until the exothermic reaction reached
temperatures of 700-705°C. The sulfur dioxide off gasses were passed through areactor and
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converted into sulfuric acid. The roasted copper concentrate (calcine) was leached with
raffinate from the SX/EW circuit, and the resultant copper-bearing solution was converted
into copper cathode. This isone example where an attempt was made toprocess the
concentrates onsite and avoid shipping the concentrate to an off-site smelting facility.
Although the process did recover copper, the overall copper recovery was lower than
smelting and refining, and all contained precious metals were lost inthe process. Itdid not
recover any secondary metals either, such as molybdenum. Noone uses themethod currently
in the copper industry.

Stoichiometrically, approximately 1.54 kilograms ofweak sulfuric acid are produced per
kilogram of copper produced by the SX/EW method. The production of weak sulfuric acid is
ideal if the operation has run-of-mine oxide ore that isbeing leached onaheap ordump leach
facility. The locally generated acid isconsumed and used on-site and the need totransport
acid tothe site from alocal smelter or other third-party acid producer iseliminated or
reduced.

Thenetresults of aroast leach process are lower recovery of copper than by smelting and
loss of molybdenum and silver credits. Most waters in Arizona have some, typically low,
level of chloride. Thechloride willreact with any solubilized silver, causing thesilver to
precipitate. The silver precipitate eventually reports to thetailings assilver chloride. The
silver is notrecovered in the process. The molybdenum is notrecovered.

More recently Freeport-McMoRan has processed copper concentrates by medium-

pressure/high-temperature leaching to recover copper from chalcopyrite, chalcocite, and
covellite (Marsden and others, 2007; Cole and Wilmot, 2009). The concentrate is ground to a
superfine grind(80 percent passing 7 microns) atan energyconsumption of68-kilowatthours
perton. Copper recovery was 97.5 percent in the tests.The concentrates were treated at a
temperature of260°C.

The process is technically feasible ontheright types of concentrate - that is,the copper-
bearing minerals mustby chalcocite orchalcopyrite, and the operator must find it more
beneficial touse this method and lose thesilver and molybdenum credits inthe process. The
operator mustalso have aheap leach facility to consume theexcess acid that willbe produced
through the SX/EW process.

5.3 Practical Feasibility

The sulfide ore would have tobemilled (ground) toasuper-fine mesh size inorder to expose
themineral surfaces to the leaching process. The ores would have tobeheated inpressure
vessels to atemperature exceeding 260°C. The process would require off-gas scrubbers, and
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because the copper from thesulfide would be solubilized, a substantial load of weakacid will
be generated through theSX/EW circuit during themine life. This evaluation has not
attempted to calculate the energy requirements to process ore by high pressure/high
temperature leaching.

Since oxide ores willbe leached by weakacid for only6 years atRosemont, thisadditional
acid, which will produced over theLOM, must beneutralized by some method over the LOM
orsold to an off-site third party. Some form of neutralizing circuit would berequired, and
that would require asource of lime either from onsite oroff site. The significant imbalance
between the amounts of sulfide concentrates onsite to treat by pressure leaching versus the
amount of run-of-mine oxide heap leach ore to consume theexcess acid is the primary factor
that makes this alternative impractical.

5.4 Consequences

The proposed alternative would have no impact on processing the oxideores because
they are already in an oxidized state;

Thereis no current process in use to recover copper, silver, andmolybdenum from

coppersulfide oresby this method. The process would have to be developedand
evaluated.

Feasible methods doexistusing this alternative to recover copper from copper
concentrates, but silverandmolybdenumwould not be recovered;

The alternative wouldnot result in lessmining, handling, energy, andlabor costsor
personnelor facility requirements relativeto the MPO;

The footprint ofthe open pit andtailings facilities would not be reducedrelativeto

the those proposed in the MPO unless the processing costsnegativelyaffectedthe
LOM reserves and plan;

The footprint ofthe plant facilities would not be reduced;

The process plantwouldbe substantial in size, require sophisticated off-gascontrols,

andwould resultin no less tailings thangenerated by the conventional processes
proposed by Rosemont;

Fumes, sulfurdioxide off-gasses, and excess acid will be generated through the
SX/EW circuit thatwillneedto be mitigated, handled, anddisposed;

Additional permits wouldbe needed to address the off-gasses andexcessacid;

The surplus weak acid generated through the SX/EW circuit would haveto be
addressed after Year 6 dueto limited availability ofRosemont oxide leach ore;

The process wouldrequire substantially moreelectrical energy thanconventional
milling and flotation;
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• Off-site shipment ofweak acid would occur via truck or rail transport if acid use on
the heap leach padwasnot sufficient to consume the excess acid.

• Off-site shipments of concentrate would beeliminated; and
• Off-site shipments of copper cathodes wouldbe increased.

5.5 Summary

There is no current or proposed method found in the literature or current industry practice to
process sulfide ores bylow or high pressure or medium-temperature leaching. High-
temperature pressure leaching of concentrates isused at number of copper mining operations
world-wide as areplacement for conventional smelting and refining methods - especially in
operations thathave an optimal balance of sulfideandoxide oreto treator othermarkets

available todispose ofthe excess acid that isproduced. Rosemont currently does not have
the optimal balance of oxide heap leach ore and sulfide concentrate pressure-leach ore touse
all the excess acid that wouldbe generated. The acid wouldneedto be neutralized and
disposed of on-site orsold tothird parties who would commit to purchasing all of the excess
acid.

Although not fully evaluated, the energy consumption to grind theore and to provide theheat
needed for conversion temperatures are expected to betoohigh usethismethod in a
commercial application.

5.6 Qualifications of Responsible Personnel

The author ofthis section, John Kline, BS, MAOM, has adegree in chemistry and has
worked for 35 years in the copper mining industry astechnical manager, environmental
permitting, operations managers, and project manager. His specific workin the field of
copper concentrate processing includes:

• Operations Manager at the Cyprus Tohono Fluid Bed Roast Leach Acid Plant.

• Technical Service Manager withexperience in process evaluation and various copper
technologies.

• ChiefMetallurgist atHecla Mining Company, Lakeshore Mines, which process
copper sulfide and oxide ores by leaching, concentrating, roasting/leaching, and
SX/EW.

• Developed methods for therecovery of silver and copper from calcined leached
tailings.
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6 Modify the Mine Operating Life

The section onmodifying the mine operating life was prepared by SRKtechnical staffunder
the supervision of Corolla K Hoag, R.G. The section was reviewed by John T. Kline, B.S.,
MAOM.

6.1 ACD Description

This alternative considers modifying the mine life [Life of Mine (LOM)] by lengthening or
shortening thenumber of years taken to mine and process the same volume of ore1 cited in
the MPO (WestLand Resources, 2007, p. 9). The present LOM is 20years with amill
through-put of approximately 75,000 tons per day. This alternative evaluation considers
doubling themine lifeto40years, and halving the mine lifeto 10years. Both modifications
would affect multiple aspects of mining and production: personnel, mining, processing,
infrastructure, equipment, operations, on- and off-site vehicular traffic, and the timing of
reclamation and closure.

Neither modification would affect the ultimate size of the open pit, waste rock dumps, or
tailings piles unless changes inoperating orcapital costs affect theLOM reserves. Nor would
either modification affect the total volume ofwater used or the ultimate viewshed. The

technical and practical feasibility of modifying theLOM are discussed in Sections 6.2and
6.3. Consequences ofmodifyingthe mine life are discussed in Section 6.4.

6.2 Technical Feasibility

Lengthening the LOM wouldentail operations overa longer period oftime. It would require
a smaller plant size,areduced rate of production, reduced staffing, and reduced on-and off-
site vehicular traffic onadaily basis. Shortening theLOM would involve a shorter
operational time period. Itwouldrequire a larger plant size, a greater rate of production,
increased staffing, andgreater vehicular traffic on adaily basis. The trade off is not 1:1.

Doubling themine life, for example, does not reduce plant size, infrastructure, orproduction
rate by one-half. Halving the minelife does notincrease the plant size, infrastructure, or

The project will produce more than 230 million pounds ofcopper per year for 20years. Average annual
production of molybdenum and silver will be5million pounds and 3.5 million ounces, respectively.
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production rate bya factor oftwo. The standard engineering rule ofthumb for such changes
in scale is a ratio of 1:1.6 thatis increased ordecreased from the basecase.

LENGTHENING the LOM from 20 to 40 years would reduce operational conditions only bya
factor of 1.6. In particular, conditions such as blasting and on- and off-site vehicular traffic,
although minimized, would continue for 40 years. In actuality, emissions would go up with a
longer mine life because trucks would haul smaller loads over alonger time period, which
would require more truck trips. Further, mine operational related impacts would bespread out
over a longer period.

Mines are impacted by environmental and safety factors including rain, wind, and therisk of
safety incidents. A longer LOM increases the risk of rain damage, erosion, and wind damage
and dust due tohigh winds. Italso means that equipment gets older and more subject to
failure. Regulatory impacts due tochanging regulations can impact the compliance
requirements as themine lifeisextended. Markets conditions can change. There is also a
reliance that concentrate shipments to markets are fixed, butasminelife is extended, the
processing facilities, ports used to ship the concentrate, and offshorecountry political
conditions canchange.

SHORTENING theLOM from 20to 10 years would require a considerable increase in the scale
of themining operation, the plant sizeand daily millthroughput, thenumber of personnel,
mining and processing equipment, on- and off-highway vehicular traffic, and ancillary
facilities. The mine footprint would be enlarged to accommodate these increases. Space
required forthe mining andmillingoperations would increase as well as the numberofroads
required for haulage, vehicular access, and deliveries on and off site. For example, agreater
number of haul trucks entering and exiting theopen pitwould require more haul roads and
different haul road routing to maintain safe and efficient traffic flow. Daily blasting would
increase. Theshortening of LOM time would increase noise, traffic, and air impacts ona
daily basis.

Modifying the LOM for a facility comparable in sizeto Rosemont is technically feasible.

6.3 Practical Feasibility

Mine scheduling is largely dependent onthe type and grade of material available from each
of the deposits (Sullivan, 1989, p. 142). Sequencing of mining is generally achieved with
specialized mining software and optimization techniques. Optimization programming (see for
example, Zuckerburg and others, 2007) isused toderive the most practicable LOM given the
mining bench height, ratio of overburden toore; the size and capacity of the loading and
hauling fleet, and thethroughput capacity of the mill. The techniques take into consideration
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the life ofthe mining and milling equipment, and itis not practical to expect such equipment
would last 40years if the mine life were lengthened. If the mine lifewere shortened to 10
years, the usefulness ofthe equipment and processing facilities would not be fully realized.

In addition, extending the LOM todecrease the tonnage rate produced on adaily basis would
result inadecrease in haul truck sizes with less haulage capacity per truck. Smaller trucks,
however, are less efficient with respect to emissions and dust due to the tire foot print.
Optimizing the mine schedule isroutinely done totake advantage of improvement when new
equipment ispurchased or equipment technology isimproved. Doubling the LOM or halving
the LOM with the resultant change inscheduling over the base case isnot typically done in
the industry.

6.4 Consequences

Numerous consequences would result from modifying the mine life byeither shortening or
lengthening it. As a single example, the consequences toof on- and off-side vehicular traffic
are shown in Table 3.

Table 3 Example of modifying LOM - Consequences to on- and off-highway
vehicular traffic

Trips

; Proposed LOM1 Shortened LOM2 -Lengthened LOM2
20 years 10 years 40 years

Approximate
Number ,

Approximate
Number >

Approximate Number

Per Week Per Day
Per

Week Per Day
Per

Week » Per Day
Personnel round-trip
travel to and from the

plant (assumes 5-person
van pools)

434 61 695 98 271 38

Shipments to and from
the plant 582 88 931 140 351 55

„„„„, „„,„ ,, ...„.„ . IUU v, v(,vlmlullJ) iuuiv v, p. JV.

Source: Calculated by SRK Consulting, Inc., December 2009, from data in MPO Table 6.
Note: Numbers have beenrounded and are approximate.

Additional consequences from lengthening or shortening the LOM are listed below.

LENGTHENING the LOM:

• Blasting would continue an additional 20years;
• Dailyblasting frequency wouldbe reduced;
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• On- and off-highway vehicle traffic would continue at alower level for alonger
period;

• Employment time would beextended an additional 20years.
• Fewer employees wouldbe required overthe life ofmine.

• Fewer shipments of sulfuric acid would berequired onan annual basis;

• Shipment of sulfuric acid would continue for 40years;
• Equipment aging mayincrease safety and environmental risk;

• Expected timelineto complete closure and reclamation activities wouldbe extended;
• Regulations may change; and

• Country conditions where the concentrate processing is planned maychange.

SHORTENING THE LOM:

• Themine footprint would beenlarged to accommodate increased activity;
• Blasting would be carried outonly for 10 years;
• Daily blasting frequency would be increased;

• On-andoff-highway vehicular traffic related to miningand processing activities
would last only 10 years;

• On- andoff-highway vehicletraffic related to miningandprocessing activities would
be increased;

• More shipments of sulfuric acidwould be required on an annual basis; and

• Moreemployees wouldbe required, increasing related vehicular traffic;

• The expected timeline to complete closure and reclamation activities wouldbe
shortened.

6.5 Summary

The life ofthemine could be shortened orlengthened. Suchchanges would(1) reduce the
length of time thatminingactivities are carried outbut increase the activity, or (2) reduce the
mining activityby spreading it out overa longer period oftime. Modifying the LOM in the

manner proposed in this ACD wouldnot reduce impacts andmay increase them. These types
ofalternatives are not a standard practice in the miningindustry. Rather thanusingan
arbitrary production schedule, mine-planning professionals useoptimization programs to
determine the most favorable life of mineusing inputs from allofthe conditions associated

with the mine, such as infrastructure requirements and considerations of ore type, grade, and
occurrence. For these and other reasons, thisalternative isnottechnically orpractically
feasible.
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6.6 Qualifications of Responsible Personnel

Comments included inthis discussion are general innature and are based on observations by
theauthors and reviewers at mine operations around Arizona and elsewhere intheindustry.
Reviewers include Corolla K Hoag, M.S., R.G. and John T. Kline, B.S.,MAOM, each with
more than 23 and 35years inthemining industry, respectively.
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7 Suspend Mining during Certain Environmental
Conditions

This section onsuspending mining during certain environmental conditions was prepared by
SRKtechnical staffunder thesupervision of Corolla K Hoag, R.G.

7.1 ACD Description

The proposed ACDwould restrict mining operations to day onlyornight only. This
alternative would lengthen the LOM and was discussed in Section 6 inthe description of
doubling the LOM.

The ACDalso proposes to suspend mining during certain environmental conditions such as
highwinds, extreme drought, orexcellent visibility. The intent ofthis alternative is
apparently intended to reduce oreliminate fugitive dust created by mining and processing
activities. Fugitive dust emissions mayoccur during mining and mineral processing
operations.

7.2 Technical Feasibility

It is technically feasible to operate amineon a 12-hour schedule (dayonly ornightonly) or
to suspend miningoperations during periods of extreme weather conditions.

7.3 Practical Feasibility

It is not practically feasible to operate amine ona 12-hour schedule orto suspend mining
operations formost environmental conditions. It is practically feasible to suspendsome
operations at the mine site for certain extreme environmental conditions, and this is done as a

standard industrypractice. Selected examples are provided below.

1. It is not practically feasible to operate a mine on a 12-hour schedule. Miningandmilling

operations are continuous-flow processes thatare not amenable to being shutdown half of
each day(12-hour scheduling). For that reason it is an industry standard practice to operate an
openpit mineandthe associated processing facilities on a 24-hour-per-day schedule, 365
days peryear. Operating on a 12-hour schedule woulddoublethe life ofthe mine. Such a

change in scale would not lessen impacts and may increase them. (See Section 6—Modify the
Mine Operating Life.)

2. It is not practically feasible to suspend mining during prolonged environmental conditions
such asanextreme drought. The length ofsuch a suspension would be unknown. Mine
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staffing would be problematic, as would purchasing ofequipment and supplies, meeting
delivery schedules, mine and equipment maintenance, upkeep of infrastructure, and so on.

3. It isnotpractically feasible tosuspend mining during high winds, inmost instances.
[Exceptions are described inItem 4,below.] A Class I or Class II air quality permit, required
bythe ADEQ, will establish air-quality standards for the facility. The permit class will
depend upon the potential and magnitude ofemissions from point sources, as determined by
pre-application ambient particulate and meteorological monitoring and air-impact analyses.
For normal operating conditions, dust at the mine site will beaddressed by physical,
engineering, andoperational controls, as follows:

Roads

• Dust willbe suppressed by wetting theroad surfaces using a fleet of appropriately
sizedwater trucks withup to 30,000-gallon tankcapacities (WestLand Resources,
2007, p. 11).

Tailings (WestLand Resources, 2007, pp. 74-75)

• Waste-rock buttresses willbreak up air flow and reduce large areas oftailings to
exposure to windy conditions.

• The moisture content of thetailings delivered to the dry stackarea will be between 10
and 15 percent, sufficient to ensure that dustis not generated on the beltsorin the
stacking operation.

• Tailings will be stacked in anirregular pattern, breaking up air flow patterns.

• The use ofdozers, trippers andmobileconveyors will reduce the use ofwheeled
vehicles.

• Lack ofsize segregation during tailings placement may reducethe likelihood fordust
to become airborne.

• Binder material and agglomeration chemicals maybe usedto bindsmaller particles
so they do not become airborne.

• Waterapplication maybe usedto suppress dustif it becomes necessary to control
dust from limited areas ofthe tailings.

Mill Site

• Dustwill be controlled in the crushing area with awet scrubber dustcollection
system (WestLand Resources, 2007, p. 18).
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• Dustin the coarse orestockpile reclaim area will be controlled with a wet scrubber
dust collection system similar tothat inthe crushing circuit (WestLand Resources,
2007, p. 18).

• Water sprays will beused for dust control at the primary crusher dump pocket
(WestLand Resources, 2007, p.75).

• Wet scrubbers will beused inthe primary crushing building and crushed-ore
stockpile building and tunnels (WestLand Resources, 2007, p.75).

• The crushed-ore stockpile and concentrate loadout will be covered to control dust
(WestLand Resources, 2007, p.75).

4. It is practically feasible tosuspend selected operations temporarily during high winds to
comply with air-quality permit requirements. This isastandard industry practice.

5. It is practically feasible to suspend selected operations temporarily during extreme weather
conditions to protect worker health and/or safety and theenvironment. These are standard
industry practices. Specific directives typically are contained inmine Health and Safety
Plans. For example, haul trucks do not drive into and out of the open pitduring periods of
torrential rain when the roads are wetand dangerous, and blasting is suspended during
electrical thunderstorms. A run-of-mine stockpile, located near the primary crusher, willbe
used throughout the mine's life to provide flexibility inhandling such short-term operating
disruptions inthesulfide ore crushing and conveying system (WestLand Resources, 2007, p.
12).

5. It is practically feasible to limit blasting to daylight hours, typically between 9:00 amand
4:00 pm (WestLand Resources, 2007, p. 13).

7.4 Consequences

The principal consequence of limiting mining to 12 hours per dayis to double the life of
mine. Specific consequences are discussed in Section 6, under Shortening the Mine Life.The
consequences of suspending miningduring extremeenvironmental conditions are listed
below:

• Unsafe operatingconditionswould be avoided.

• Dust emissions would be reduced.

• Air quality standards would be met.

• Processingcould be disrupted.

• Scheduling could be adversely impacted.

• Employee schedules couldbe adversely impacted.
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7.5 Summary

It istechnically feasible to operate the mine on aday-only or night-only schedule. Operating
on a 12-hourschedule would double the mine life and is discussed in Section 6.

It is technically feasible tohalt mining and processing operations temporarily for extreme
environmental conditions. It isnot practically feasible in most instances tocease mining even
temporarily. It is more practical tohave inplace physical, operational, or engineered controls
that will prevent or mitigate adverse effects. However, it is standard industry practice tocease
operations temporarily during environmental conditions that involve health and safety issues
or damage to the environment.

7.6 Qualifications of Responsible Personnel

Theauthor of this section, Corolla K Hoag, M.S., R.G., has worked inthemining and
consulting industry for more than 23 years. The discussion is based on standard industry
practices, theobservations of SRKtechnical staffatdomestic and foreign mining operations,
and the author's work experience atmultiple copper mining operations in Arizona.
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8 Use of Sea Water for Mining and Ore Processing
The following section was prepared by John T. Kline, B.S.,M.A.O.M.

8.1 ACD Description

Rosemont Copper plans on using approximately 3,800 gallons per minute (gpm) for industrial
operations withamaximum of 5,000 gpm used during peak periods. Theevaluation will
address the technical and practical feasibility of supplying treated sea water for use inmining
and processing operations at Rosemont Copper instead of the planned use of local
groundwater.

8.2 Technical Feasibility

Sea water in its native state contains about 35,000 parts per million (ppm) of salt. In
comparison, ground water contains generally less than 1,000 ppmoftotal dissolved salts
(Anonymous, 2009). Water at the site would beused for dust control, processing, and for
potable water. Sea water initsuntreated form iscorrosive to steel and is notpotable. Thesalts
would interfere in the process andcouldnot be use in its native state fordust control on roads

because of possible groundwater contamination. The review will assumeseawater is taken
from its sources and treated atthecoastline prior to pumping to the site.

The useof sea water for industrial and drinking purposes is awell-known technology and has
been used for many years. According to theU.S. Geological Survey (Anonymous, 2009), "In
2002, there wereabout 12,500 desalination plants around the world in 120 countries. Among
industrialized countries, theUnited States is oneof the most important users ofdesalinated
waters (6.5%), especially (sic) in California andparts ofFlorida."

"In November 2009, Connecticut-based Poseidon Resources Corporation won a key
regulatory approval to builda $300million water desalination plant at Carlsbad, northof San

Diego California" (Energy Recovery, Inc., 2008). The plant is designed to produce 50 million
gallons of drinking water per day (34,700 gpm) for southern California users. This plant
alone will produce approximately 10timesthedaily needs ofRosemont.

There are two main processes used toremove salt from sea water, namely, distillation and
reverse osmosis(RO) (Ashley, 2009). RO is the moreefficient process. This well-knownand

readily available technology uses filtration of sea water followed by passing thesea water
past high-pressure membranes. The salt is separated as highly concentrated brine and returned
to the sea. There are some environmental issues associated withthis process as thebrine may
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have impacts on the local environment where the salt isdischarged (California Coastal
Commission, 2004).

Pumping long distances isalso awell-known and commonly used technology. Itisdone in
theoil and gas industry, and water iscommonly pumped from its source to itsend users
through steel, concrete, and high-density polyethylene pipelines.

8.3 Practical Feasibility

Thenearest source of sea water isthe Gulfof California (Sea of Cortez) located southwest of
Tucson, between the mainland ofMexico and Baja Mexico tothe west. The approximate
distance from themine site to Puerto Penasco, which is the closest town onthe Gulf, is 250
miles via roads. Bydead reckoning, the distance isapproximately 165 miles, butthis path is
across mountain ranges. The pathway crosses private fee lands, Indian Nation lands, and
federal lands in theU.S.The pathway in Mexico traverses Mexican federal land and would
cross aninternational boundary.

Thesecond source option isa location near or surrounding San Diego, California. The
approximate distance of thepipeline by dead reckoning is over 430 miles. The pipeline would
cross stateand federal landsand Indian Nationlands, andtraversetwo states.

Inboth case, the water line would have tobe buried some ofwhichwouldbe along rights-of-
way for existing roads. The pipeline would also cross through potentially sensitive areas such
asarchaeological sites, rivers and streams, mountains, town sites, and highways. The water
would have to pass through purpose-built pumping stations due to elevation changes,
expansion ofthe line, and line loss due to friction.

Numerous permits wouldbe required and there may be a needto haveaninternational
agreement if the water source is from the Gulf ofCalifornia.

As notedearlier in the Section 8.2, thiswould be amajor undertaking, probably requiring its
own EIS. In the opinion ofthis author, the technology is feasible, but the installation of such
a pipeline to transport and maintain thewater line is impracticable.

8.4 Consequences

• Thewater line would cross through potentially sensitive areas such as archaeological
sites, rivers and streams, town sites, and highways;

• The water line would have to be buried;

• Numerous permits wouldbe required;

• Brine disposal would benecessary atthetreatment plant in Mexico orCalifornia;
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• A determination would need tobemade regarding legal ownership ofthe water
rights; and

• International agreements maybe required.

8.5 Summary

The production ofwater for mining and processing from seawater is possible because it isa
commonly used technology. The large distances required to pump thetreated water are
substantial and the net result isthat the alternative is impracticable due tothe legal and
environmental impacts that would becaused by the water treatment plant, theresidual brine,
andthe transport pipeline.

8.6 Qualifications of Responsible Personnel

Theauthor of this section John Kline B.S., MAOM, has adegree in chemistry and has
worked for 35 years inthecopper mining industry as technical manager, environmental
permitting, operations managers, and Project manager. His specific workin the field of water
management and treatment includes:

• Manager of Plant Operations, where he wasresponsible for operation and
maintenance ofa 14,000 gpmwater production system;

• Manager ofanEnvironmental WaterTestingLaboratory;

• Technical Manager wherehe conducted test on mine solutions treatment by ion
exchange and reverse osmosis; and

• Manger of anIn SituCopper Mining Leach Project in which a membrane filtration
system was designed to treatmine water effluents.
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9 Use Reclaimed Water for Mining and Ore Processing
Operations

This alternative was prepared bySRK Consulting technical staffunder the supervision of
Corolla K Hoag.

9.1 ACD Description

Rosemont requires approximately 3,800 gpm (6,000 acre feet per year (af/yr) of fresh water
for mining and processing operations (Stantec Consulting, 2009, p. 1). The company plans to
acquire awater supply from theSanta Cruz basin to thewestof the project site, from the
aquifer within the Upper Santa Cruz sub-basin of theTucson Active Management Area
groundwater basin (WestLand Resources, 2007, p. 42). By purchasing and recharging water
from the Central Arizona Project Rosemont has committed tooffset total project pumping by
105 percent (WestLand Resources, 2007, p.42).

The proposed alternative advocates using reclaimed water from Tucson, Green Valley, and
other communities in Pima County rather than pumping groundwater for mining use. This
would require construction of water lines from thewater treatment plants directly to the
proposed mine siteorto a consolidated pump station and then to the mine, andassumes that
excess capacity is available forpurchase from the providers.

9.2 Technical Feasibility

Theuseofreclaimed water for mining and processing requires areview of several critical
issues. These include:

• The volume ofreclaimed waterproduced andthe amountofexcess capacity available
forpurchase, the transport method androute, anddistances; and

• The suitability ofreclaimed water for mining and processing use.

Ofthe 68,299 acre-feet ofmetropolitan area effluent produced by Pima County in2007
(Gavin and others, 2009, p. 1), the City ofTucson had entitlement to45.5 percent (31,055
acre feet) ofthis effluentand used40 percent of its entitlement asreclaimed water for turf

uses such asgolf courses, municipal parks, other recreational facilities andschools, which
accounted for 83 percent of thedeliveries through thereclaimed system (Gavin and others,
2009, p.6).Pima County's share accounted for 5.9 percent of total effluent, and 28,200 af
were delegated to the U.S. Department of the Interior (DOI) for use by theTohono O'Odham
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Nation, as needed. Another 2,686 af and 2,348 af were allocated to Metro Water and Oro
Valley, respectively.

AsofApril 2009,77 percent ofthe effluent produced at the two large metropolitan treatment
plants (52,500 af) is discharged to the Santa Cruz River where itaccrues credits in permitted
recharge projects, supplies downstream users, replenishes the aquifer, and sustains riparian
habitat (Garvin and others, 2009, p. 2). The entire effluent allocations belonging to the DOI
as well as the allocations belonging toMetropolitan Domestic Water Improvement District,
and the Conservation Effluent Pool are discharged tothe Santa Cruz River, along with
portions of the Pima County and Tucson shares. The remainder (approximately 15,800 af) is
used dominantly for irrigation of golfcourses, parks, and schoolyards (Gavin and others,
2009, p.x). Similar programs are in place inNogales and other communities in southern
Arizona. The Nogales International Wastewater Treatment Plant provides river-based habitat
for approximately ten downstream miles as well as replenishment ofthe aquifers serving
Santa Cruz and Pima County communities. (IBWC, 2009). At least one municipality (Avra
Valley) has applied for permits toresupply aquifers directly with reclaimed water through
injection wells.

The use of reclaimed water at the proposed Rosemont Copper Mine would require transport
ing water from thewastewater treatment plants where the reclaimed water is generated. This
would require either road transport by truck orthe construction of pipelines—both methods
are technically feasible. If sufficient water could be purchased from Tucson orsome com
bination ofmunicipalities, pipeline(s) could be constructed to deliver the reclaimed water to
the mine.

Reclaimed water would bewell suited for mining and processing operations—especially for
themilling and concentrating facilities. Many mines in Arizona, such asthe BHP Billiton
Pinto ValleyMine and Freeport-McMoRan Bagdad Mine, do pump water from their on-site
wastewatertreatmentplants foruse in theirmill and concentrator facilities. The graywater

typically comprises a small volume ofthewater needed—the majority of reclaimed water
comes from water pumped back from reclaim water ponds on conventional tailings facilities.

9.3 Practical Feasibility

Insufficient availability of reclaimed water on an assured, continual basis during Rosemont's
LOM from one ormore wastewater treatment plants isthe primary limitation onthe practical
feasibility ofthis ACD. The reclaimed water currently isprimarily used torecharge the
aquifers that are being exploited for fresh water. Existing long-term contracts with private
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parties secure the remaining reclaimed water for reuse within the communities that generated
the water.

If sufficient water could be purchased, transporting this volume ofwater would require
continual, round-the-clock operation ofalarge fleet ofcommercial water trucks (semi-trucks
with approximately 9,000 gal container capacity or 500 trucks/day), which would notbe
practically feasible. The only practical method totransport thevolume required would beto
construct a pipeline from a pumping station inTucson, which is the onlypotential source
with sufficient capacity. The length of pipeline would approach 50 miles; the pipeline would
cross private, state, and federal land, and would require extensive permitting to construct and
operate.

9.4 Consequences

• Theuseof reclaimed water for mining and processing operations atthe Rosemont
mineis unlikely to cause anydifficulties in those operations;

• Reclaimed water wouldbe diverted from multiple other uses,suchas for riparian
habitat andaquifer recharge; and

• Pipelines wouldbe required to transport water from the source(s) to the proposed
mine (distancesup to 50 miles).

9.5 Summary

While technically feasible, the useof reclaimed water atthe Rosemont mine is not practically
feasible owingto the lackof available reclaimed water. The majority of reclaimed water is
usedto supply downstream users, sustain riparian habitat, andrecharge the groundwater
aquifer. The water beingrecharged to the groundwater aquifer is beingstored for future use
by municipalities in southern Arizona.

9.6 Qualifications of Responsible Personnel

This section was prepared by technical staffof SRK Consulting, Inc., Tucson office,under

thedirect supervision of Corolla K Hoag, R.G. Theinformation was compiled from publicly
available data and is based on the observation of SRK technical staff at various domestic and

foreign mining operations.
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10 Use Microbial Leaching for Ore Processing

The following section on using microbial leaching for ore processing was prepared byJohn
T. Kline, B.S., M.A.O.M.

10.1 ACD Description

Rosemont has proposed tomine oxide and sulfide ores inan open pit operation. Sulfide
copper recovery would beviaamilling/concentration circuit; oxide copper would be
recovered via aheap leach and SX/EW operation. The Rosemont deposit was formed bya
quart monzonite magma body intruding arelatively high-lime content host rock, namely the
Horquilla Limestone, Colina Limestone, and Epitaph Formation (Tetra Tech, 2007, p. 8). The
mineralization is characterized by finely disseminated and vein-controlled bornite,
chalcopyrite, sphalerite, molybdenite, and pyrite; silver occurs in minor quantities associated
withthemolybdenite3 (Tetra Tech, 2007, p. 9). The pyrite content in the intrusive and
sedimentary hostrocks is lowcompared to other southwest porphyry deposits.

An alternative has been proposed to use microbial leaching for ore processing of all ore
materials. The proposed alternative would eliminate thesteps needed to mill and concentrate
thesulfide ore. Copper and molybdenum concentrates would notbe produced and the
resulting tailings disposal facility would notbeneeded. Under this proposed alternative the
following operational methods would be used:

• Oxideand sulfideores would either be blasted orcrushed to a suitable size,or placed
on the linedheap leach pad asrun-of-mine ore(i.e., not crushed).

• The heapleachmaterials wouldbe inoculated with Thiobacillus speciesor other
bacteria to facilitate the oxidation andleaching of sulfideminerals. Inoculation would
not be necessary forthe oxide copper ores.

• Leaching wouldbe via application ofacidic solutions most likely from the solvent

extraction circuit after inoculation ofthe ores with the appropriate strain(s) of
Thiobacillus.

• Piping, connected to low-pressure blowers, would be installed to pump air intothe
heap leach pad atthebase of the heap to assist in oxidation andto maintain the
required heat conditions within theheap.

• Copper wouldbe recovered from the pregnant leach solution (PLS) via the solvent
extraction-electrowinning (SX/EW) circuit andshipped to marketas coppercathode.
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• Lined inoculum, raffmate, and PLS ponds would be constructed to culture the
bacteria andstore the process solutions.

10.2 Technical Feasibility

The use of microbial leaching on Rosemont sulfide ores isdependent on the mineralogy of
the ore and the potential leaching conditions. Heap leaching of sulfide ores isdone widely
around theworld onlow-grade sulfide ore containing chalcopyrite, chalcocite, and other
sulfide copper minerals. Local, Arizona examples with varying levels of success include:

• BHP Billiton PintoValley mine nearMiami,

• Freeport-McMoRan Bagdad minenear Bagdad,

• Freeport-McMoRan Morenci mine near Morenci,

• Freeport-McMoRan Sierrita minenear Green Valley, and

ASARCO Ray mine nearHayden.•

A substantial amount of laboratory and pilot testworkhas been done overthe past decades to
determine howto enhance theheap leach recovery of copper from primary sulfide minerals
likechalcopyrite. Robertson and others (2005, p. 473) reported that 80percent of theworld
copper resources, including resources in Chile, Peru, and Australia, consist of low-grade
chalcopyrite mineralization for which thegrade is too lowto milland concentrate and for
which themineralization cannot beprocessed inany other waythan by heap leaching. Low
copper recovery andlongrecovery timeshavebeenoperational challenges forheap leaching
ofthese sulfide minerals.

Thiobacillus aidin the leaching by electomotively converting the iron in solution from a
reduced oxidation state(ferrous) to the oxidized form (ferric). The ferric sulfatethen attacks
the surface of the copper minerals and releases the copper intosolution. The ferric iron is
reduced backto ferrous state during therelease ofthe copper into solution. The Thiobacillus
thencyclethe ferrous iron backto ferric and the process continues.

There are several environmental factors that allow thebacteria to assist in leaching the
chalcopyrite sulfide ores. These are:

• Theore musthave sufficient quantities of associated iron sulfide (pyrite) to release
theiron as ferric iron, which then assists indissolution of thecopper minerals (Breed
and others, 2000).

• The temperature of theore, once thereaction starts, mustremain in a suitable range
to allow the bacterial to survive and grow. If thetemperature gets toowarm orcold
thereaction will slow orcease entirely. Bioleaching of chalcopyrite generally
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requires higher heap temperatures than required for leaching chalcocite, which can be
achieved at ambient temperatures (Robertson and others, 2005, p. 474).

• The copper minerals mustbecontacted by the leach solution. If themineral is
encapsulated within therock matrix orby a quartz vein,oris anarea where flow
bypasses themineral surfaces, recovery of thecopper willbe lower ornonexistent.

• Chalcopyrite dissolves slowly, so leach times are on the order of months to years.
• Oxygenmustbe available to themineral surface, and air flow is needed to maintain

the core temperatures of the heap leach, soleach pad engineering isakey issue
(Burkhalter and others, 2002, p. 5).

• Forced air has been used at several sites toensure good availability of oxygen
(Schlitt, 2006).

Once aleach system isemployed, leach fluids become entrained in the heap and discharge by
gravity to asolution collection pond or sump. Rainfall impacts the off-flow of theheap leach,
sowhen therainy season occurs, more outflow willgenerally occur for several weeks to
months. Although theuse of drip irrigation will reduce water useover thesprinkler method, a
substantial amount of water still willbetiedupin theleaching process. The endof themine
life will leave millionsof gallons ofdraindown solutions thatwill need to be handled and

remediated. This is true of all of the leach operations currently inusearound theworld.

In essence, microbial leaching of the Rosemont sulfide ore requires that thecopper sulfides
beexposed tothebacteria and becontacted bythe leach solutions, that theheap bekept atthe
right oxygen and heat conditions, and that thebacteria are notkilled by toomuch/too little
water oracid. If all theoperational conditions can bemet,bacterial leaching of copper from
chalcopyrite canbe technically feasible.

10.3 Practical Feasibility

The author could find no metallurgical testworkconducted on Rosemont materials to

evaluate thepractical feasibility of this option. Selected, limiting factors that impact the
practicality of this proposedalternative include:

• The pyrite levels in the oreappear to be lowerthanthose found in othersouthwest

copper porphyry deposits. Pyrite isacontributor to successful microbial leaching.
• The matrix of the ore is inlimestone, which would result inbuffering of the ore toa

higher-than-desired pH and likely would impede leaching. Precipitation of gypsum
(calcium sulfate), resulting from sulfuric acid in contact with limestone (calcium
carbonate) may cause the leachsolutionsto "blind off' and not contact all rock

materials evenlyorthoroughly.
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• The minerals are finely disseminated inthe ore matrix (Tetra Tech, 2007, p. 9), so
exposure to the leach solution will be retarded unlessthe oreis crushed, which then
exposes more lime to the acidic solutions.

• No molybdenum orsilver would berecovered by themicrobial leaching and
processingofores.

• The heap leach pad would beabout 10 times the size of the oxide leach pad and
would require engineered placement of the ore and surge ponds sufficiently large to
hold majorstormevents.

• In order to expose the mineral surfaces, blasting mayneedto be enhanced to limit the
oresize orthe oreparticles, orcrushing maybe required.

• Overall copper recovery will be lower than milling and concentrating.

• Leach times will take months to years to attain amodest level of recovery

Oncea leach systemis employed, significant volumes of leach fluids become entrained in the
heap and must bedrained and remediated at the end ofmine life, which isextended owing to
the slow recovery of the copper. Draindown of entrained solutions will also occurin the
planned oxide heap leach facility, butthe scale is substantially larger owing to the larger
quantities of sulfide ore.

10.4 Consequences

The consequences of using microbial leaching to process sulfide ore in lieuofcrushing,
milling, flotation, and concentration ofthe sulfide ore include:

• Loss of silverandmolybdenum metalrecovery.

• The recovery ofcopper through the proposed ACDwill be lower than thatin
crushing, milling, flotation, andconcentration.

• Exposure of finely disseminate copper sulfides to the bacteria andto the leach

solution will be retarded unless the oreis crushed, which then exposesmorelime to
the acidic solutions.

• The time to get the copper to market as product is increased due to the longleach
times to dissolvethe copper metal from the leach ore.

• The operation ofthe Rosemont life ofmine will be extended due to slow leach

kinetics and dealing with fluids generating as part ofclosure drain down and storm
events.

• Solutions entrained intheheap leach pad and impacted by storm event willhave to
be managed and remediated for asubstantial period (many years) after ore mining is
no longer feasible.
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10.5 Summary

Microbial leaching isdone around the world as anormal course ofbusiness toextract copper
from chalcocite and chalcopyrite sulfide material. Mines use the technique where the sulfide
ore grade istoo low toconcentrate, and other methods of processing low-grade chalcopyrite
are not economically feasible. Microbial leaching may betechnically feasible, butisnot
likely tobepractical inthe case ofRosemont ores owing tothe following conditions:

• The copper is located as finely disseminated minerals inan acid-consuming host rock
matrix;

• Molybdenum and silver credits willbe completely lost;

• Pyrite concentrations maybe too lowto fully assist themicrobial leaching kinetics;
and

• Lower copper recovery is expected than from the milling, flotation, and concentrating
method.

• Tailings disposal would be eliminated.

• The footprint taken upby heap theheap leach pads, SX/EW process plant, and
process pondswill increase beyondwhat is proposed in the current MPO.

10.6 Qualifications of Responsible Personnel

Theauthor of thissection, John Kline BS,MAOM, has adegree in chemistry and has worked
for 35 years inthe copper mining industry as technical manager, environmental permitting
manager, operations manager, and Project manager. His specific work in the field ofcopper
concentrate processingand leachingincludes:

• Technical Service Manager withexperience in process evaluation andvarious copper
technologies;

• ChiefMetallurgist at Hecla Mining Company Lakeshore mines,which process
coppersulfide and oxide oresby leaching, concentrating, roasting/leaching, SX/EW;

• Consulted on numerous leaching projects involvingheap anddump leaching;

• Directed laboratory leach studies on heap and dump leach projects on ores from
Arizona and elsewhere around the world' and

• Managed permitting activities on several oreleach projects.
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11 Replace Internal Combustion Engines with Electric
Motors

The following section onreplacing internal combustion engines with electric motors was
prepared by John T. Kline, B.S., MAOM.

11.1 ACD Description

The proposed alternative isto replace internal combustion engines withelectric motors,
presumably on mobile and fixed equipment and other mineequipment wherever feasible and
practicable, in order to reduce local green house gas emissions (GHG).

Rosemont plans to drill blast holes withdiesel orelectric powered rotary rigs. Electrically
powered shovels with 60 cubic foot dippers will perform the bulk of the oreand waste rock

loading into the haul trucks. The loading would beaugmented byuse of twodiesel-powered
33cubic yard frontend loaders. Theore would betransported viahaul truck to thecrusher or
waste pile as needed (WestLand Resources, 2007, p. 14). Thetypeofhaul truck tobe used
wasnotnotedin the MPO (WestLand Resources, 2007). Rosemont wasconsidering diesel-
powered units with either mechanical or electrical drive.

The haul trucks wouldtransport theore from theopen pitto a crusher located near the east pit
rim. Crushed ore wouldthen be transported by electrically powered overland conveyor to the
crushed-ore storage pile. Theore then travels into themillby electric operated conveyors
(WestLand Resources, 2007,p. 13).

Oxideorewouldbe transported by thehaul trucks to the leach pads and placed in 30-foot
lifts. Crawler dozers would spread and ripthe ore to promote infiltration ofthe leach

solutions. All pumping from the various leach and environmental collection ponds wouldbe
by electrically operated pumps. The sulfide ore feeders, conveyor systems,andprocessing
systems insidethe SX/EW andmill circuits are electrically operated andcontrolled.

It is believed the intent of the proposed ACDis to limitGHG, including carbon dioxide,
nitrogen oxides, and sulfur dioxides. Thetable below lists those pieces of operating
equipment that could release green house gasses (GHG).

Rosemont was inthe process of conducting pre-air quality application air monitoring to
determine whether itneeded an Arizona Class I or Class 2 air quality permit. This required a
study of thelocal air shed to estimate the emissions inventory, in order to determine whether
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the proposed operation would comply with all state and federal air quality requirements
(WestLand Resources, 2007, pp. 72and 73).

Table 4 Equipment that could release greenhouse gases

Equipment Type

Shovels

Haul trucks

Front end loaders

Crawler dozers

Front end loaders

Backup generators

Pickup trucks

Drill rigs-blast hole

Motor graders

Water trucks

Planned Equipment

Electrically operated

Diesel powered with either
mechanical or electrical

drives

Diesel powered

Diesel powered

Diesel powered

Diesel powered

Gasoline powered

Dieselor electrically
powered

Diesel powered

Diesel or gasolinepowered

Comments

Minimal to no GHG

Decision on unit not finalized as of the 2007 draft MPO.
A trolleysystem wasbeing investigated by Rosemont
(WestLand Resources, 2007, p. 14)

For on-site transportation

Decision on unit not finalized as of the 2007 draft MPO
(WestLand Resources, 2007, p. 14)

Fuel depends on size oftruck
Source: Compiled by SRK Consulting, Inc.

Non-road diesel emissions areregulated under federal law. Tier1-3 standards aremetby
changes in engine designs thatwere phased inover theperiod 2000-2008 (DieselNet, 2009,
p. 1). Rosemont will have to demonstrate compliance with state andfederal airquality
regulations to obtain anoperating airquality permit.

11.2 Technical Feasibility

Rosemont has indicated in its 2000draftMPO that it will consider several possible methods
ofreduction in emissions. These include:

• Diesel-powered haul truckswith eithermechanical or electrical drives,

• Selected electrically powered blast hole drill rigs, and/or

• Haul trucks partially operated on anelectric trolley system.

The technology forrecent haul truck design includes electrically assisted drives. Liebherr,
whichbeganin the business in 1949, introduced the first 218-ton diesel-electric truck for the
mining industry in 1982, and in 1998 Liebherr introduced what was at the time the world's

largest acdrive diesel-electric truck (Yernberg, 2000). Caterpillar electric drive made itsmost
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recent debut atMINExpo 2008, Sept. 22-24 inLas Vegas, Nevada (Curfman, 2008;
Anonymous, 2008).The move fromall-mechanical to electric-assisted drives is a well-known

technology. These systems are used widely on abroad range of haul trucks.

Likewise, trolley systems are also technically feasible and have been used where conditions
allow (Brown and others, 2001). These units are designed sothat theycan switch from diesel
of electrical trolley, depending upon location and conditions.

Backup generators are used to supply power needed for critical systems where safety,
operational, orenvironmental damage could occur inapower outage. These systems may be
attached totheoperational plants or located remotely at collection sumps. They, by need,
operate in the absence of supplied power. They operate on diesel fuel. The unitsare included
inthe air quality permits and are accompanied by an estimated amount of annual operating
hours, which are included in the air quality modeling. These generators are operated onan as-
needed basis when there isaloss of supplied power. They are also operated during test cycles
to assurethey are availablewhen needed.

Other mobile equipment that moves from location to location ona frequent basis includes:

• Motor graders

• Crawler dozers

• Water trucks

These units are used widely around theproperty onpitroads, plant road, access and utility
corridors. This author found noexamples where these types of unit are electrically powered

Rosemont proposes to install its crusher near the pit. There are examples where locating the
crusher within the pit coupled with conveyors systems to feed the mill havebeenused
(Dowall andLinde, 1993). Truck travel has beenoffsetby near-pit or overland conveyor
systemsat locations in Arizona thatinclude Cyprus Tohono, Freeport Sierrita, andFreeport
Morenci. The goal wasto limittruck travel and time to transport the ore.

11.3 Practical Feasibility

Several methods have been used locally in Arizona and internationally to reduce GHG
emissions.

Substitution of electrical systems for diesel powered back upunits is impractical as thediesel
generators are stand-alone systems and operate onlywhenthe electrical grid or on-site
electrical systems are inoperable. The impact onair quality isminimal due tothelimited time

sRK_ACD_Roport_i83ioi_ckh2_DRAFr_oo2_R9vu.ooc December 16,2009
Document for Deliberative Purposes Only - Not for Public Distribution



SRK Consulting
Evaluation of Altematives Considered but Dismissed Page 49

ofoperation. Generally, the air quality permit will include restrictions on hours ofoperation
ofthese units.

Electrically assisted motor drives on haul trucks are commonly used in the industry. These
units are designed toreduce carbon emission and meet Tier II EPA Guidelines (DieselNet,
2009). The in-pit shovels planned byRosemont are stated tobe electrically powered units.
These units produce no significant on site green house gasses. Water trucks and wagons, and
motor graders must beable to move over large geographic areas and it isnotpractical to have
electrical tethers tied to them due to the distances.

Pickup trucks and maintenance vehicles could be replaced with battery-powered units such as
golfcarts; however, this isnot practical due tothe safety exposure of thedrivers, whomust
conduct their work over large areas and in proximity to large mobile equipment.

Trolley systems and in-pit crushing systems are used practically inthe mining industry;
however, the use of thesystems is site specific depending onelevation, distances traveled,
safetyconsiderations, and slope stability.

11.4 Consequences

Replacement of mechanically driven haul trucks, outside pitprimary crusher withan in-pit
crusher, andother mobile equipment will offsetGHG emission on site. This offset is
diminished by theadditional installation of electrical power line, poles, and trolley systems
that willrequire relocation when the pit enlarges. Likewise, an in-pit crushing system may
reduce haul truck travel, but will require movement of the crushing facility periodically.
Safetyis also a considered factor dueto installation of in-pitcables, overhead lines, and
contactoftrolley lineswith nonhaul equipment by personnel andin-pit traffic.

11.5 Summary

Rosemonthasindicated it will consider the use ofelectrical systems as part of its final

determination ofequipment mix and air quality studies asa method to offset GHGemissions.
The final MPO should include adiscussion of theresults ofthese studies and the logic of the
proposed choices. The netresult is that the final choice will depend on mine design, safety
considerations, andairqualityimpacts.

11.6 Qualifications of Responsible Personnel

The author of this section John Kline B.S. M.A.O.M., has adegree inChemistry and has
worked for 35 years inthecopper mining industry as technical manager, environmental
permitting manager, operations manager, and project manager. Specifically, hehas been
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responsible for mine and plant evaluations, mine and plant site power management, power
reduction studies, air quality permitting, and operational management.

12 Reconstruct the McCleary Drainage Features at
Closure

The following section on tailing relocation to reconstruct the original McCleary drainage at
closure was prepared by Dave L. Bentel, Pr. Eng and Clara Balasko, P.E.

12.1 ACD Description

This section describes the alternative ofremoving tailings solids from the McCleary Drainage
during Phase II ofthe project.

AMEC (2009, p. 16 and Drawing No. 600-CI-906) indicates that mine tailings will be placed
inthe McCleary Canyon drainage during Phase II of the Dry Stack Tailings Storage Facility
(TSF). Phase IIwill commence inYear 12 and continue through the completion ofthe project
in Year 20.

In the final configuration the Phase II Dry Stack TSF, thetailings will cover approximately
7,300 ft ofthe length ofMcCleary Canyon wash. The tailings will be stacked to anelevation
of5,237.5 feet above mean sea level (ft amsl) attheendofoperations and will attain a
maximum height of 587.5 ft atthemidpoint of theTSFeastern boundary as shown on Figure
3.This height is thevertical difference between the ground elevation atthe embankment toe
andthe final tailings surface elevation, asthis defines the extent oftailings thatrequires
removal.

As part ofthe site closure, this ACD proposes thatthe tailings placed in McCleary Canyon
wouldbe excavated and relocated to re-establish the natural drainage. The goal is to provide a
low-maintenance alternative thatminimizes potential downstream watershed impacts by

providing the maximum surface water flow-through. Activitiesthatwouldbe involvedin the
implementation ofthis ACD are:

• Excavation and relocation of the tailings thatoverlie the McCleary Canyon drainage;

• Construction of flow protection withinthe channel and floodplain; and

• Reestablishment of McCleary Canyon drainage upstream ofthe plant site.

Two potentialtailings removal scenarios have been evaluated.

Scenario 1incorporates removal of the minimum amount of tailings necessary to allow
"potential maximum through- flow function," assuming that thethrough-flow generated in
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upstream catchment areas isrouted towards the northwest corner of the TSF (at the area of
lowest TSF embankment height), and then into an approximately 150 feet wide channel
section constructed byexcavating at maximum 3:1 (H:V) side slopes, and removing the
previously stored tailings along the approximate route shown on Figure 3 (black dotted and
solid lines). [Note: The 150 feet wide base width isan estimate ofthe width required toroute
peak flows generated during the Probable Maximum Flood, and isbased on designed profiles
for the diversion channel (AMEC, 2009, Drawing No. 600-CI-940)]. Flows would be
conveyed in the channel toward the midpoint of the remaining eastern embankment, and then
down the eastern embankment slope via an engineered spillway with appropriate armor,
erosion protection and energy dissipation features.

Figure 2 Tailings removal area in McCleary Canyon drainage andadjacent areas: Scenario 1
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Under Scenario 1, the volume of tailings requiring removal isestimated ataround 150 million
tons. This estimate isbased on formation ofachannel profile that is6,550 feet long with a
starting base elevation of4,900 ft amsl and an end base elevation of4,834 ft amsl (i.e., 1%
slope from west to east), resulting in an average excavation depth of370 feet along the length
of the channel. The estimated volume oftailings requiring removal for this Scenario 1is
around 100 million cubic yards, or about 150 million tons (at 110 pound per cubic foot dry
density). This represents about 60 percent ofthe dry stacked tailings stored on Phase II.

Figure 3 Tailings removal area inMcCleary Canyon drainage and adjacent areas:
Scenario 2

Scenario 2 assumes removal of tailings tothe existing elevations of McCleary Creek bed, also
toaminimum base width of 150 feet, 3:1 side slopes, and construction of adequate armor and
erosion protection features (Figure 4,black dotted and solid lines). Similar calculations to
those performed for Scenario 1reveal that about 235 million tons of tailings would require
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removal (or justover 90 percent ofthe dry stacked tailings stored on Phase II).

12.2 Technical Feasibility

The technical feasibility oftailings removal and slope/channel/spillway erosion protection are
discussed below.

Tailings Removal

Methods successfully employed for removing previously stored copper tailings include:

1. Mechanical excavation (via scraper, backhoe), relocation (via truck) and lift placement
within a pre-constructed containment facility; and

2. High-pressure water jetting using remotely controlled "monitor guns" that causes shear
failure and reconstitution into a slurry form that istypically transported via agitation and
pumping andplaced ina pre-constructed storage facility.

The choice ofwhich method to use isdependent toahigh degree on the dry density ofthe
tailings atthe time removal isrequired. The dry density (in pounds per cubic foot orpcf) is
the mass ofthe tailings solids (in pounds) divided by the total volume that the tailings occupy
at any point intime (incubic feet). The dry density isanindicator oftailings materials'
strength andresistance to shear forces, similar to those applied by mechanical excavation or
high pressurewaterjetting.

Fortailings with relatively high dry density, such as dry stacked tailings, mechanical
excavation andremoval is technically feasible, depending onthemoisture content at thetime
of removal, and thepropensity for the tailings to liquefy (and consequently lose strength)
under anticipated field conditions at the time of removal.

Forthese tailings, reconstitution as a slurry viahigh pressure waterjettingwould alsobe
technically feasible, depending on thethickness of cutbeing attempted. Therelatively high
drydensity of thedrystacked tailings would require high breakout power andthecutsto be
limited to a relatively low height because ofmonitor gun breakout power limitations.

When necessary, tailings can bemoved toexpand a mine operation where tailings or
stockpiles impinge onthearea tobedeveloped, toremediate environmental degradation, to
meet safety orother reclamation requirements, ortoprovide a beneficial post-mining land
use. Inaddition, tailings areoccasionally reprocessed owing to improvement in technology
that allows recovery ofthe residual mineral resources at lower cut-offgrades; this has been
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done atseveral gold mines in South Africa where the value ofthe residual gold justified the
cost to reprocessthe historictailings.

Selected tailings removal and erosion protection projects are summarized inTable 3.Included
are the methods used toremove tailings and the approximate total tons ofmaterial removed.

Erosion Protection

The excavated slopes will require long-term protection against erosion. This will require
installation ofan adequate cover tothe exposed tailings slopes such as a2to3 feet thick layer
ofsuitably graded, durable, geochemically neutral rock "rip-rap." The channel section and
spillway for Scenario 1will require similar protection with additional subbase preparation
(e.g., additional compaction, low permeability liner). In addition the spillway section will
require energy dissipation features as well as downstream sediment control facilities during
construction and post-construction maintenance periods ata minimum. Arepresentative
example ofpreviously implemented slope protection for regraded closed copper tailings
slopes is the closed San Manuel TFS.

Atthis stage norepresentative examples ofchannels orspillways excavated into dry stacked
tailings exist, however, theonly other major technical risk identified with thisconstruction is
differential settlement ofthe channel/spillway bases, resulting in poor drainage and formation
of potentially wetdepressions along thechannel/spillway routes. This is whylow
permeability linermay be required. Inaddition, planning for longer periods of post-
construction maintenance will benecessary to ensure that ponding related to differential
settlement canbe addressed to assure that flows arenotpermanently detained along the
channel/spillway routes.

If the tailings densities aremaintained at around 110 pcf,differential settlement isnot
anticipated to be significant.

There arethree on-site options for final location oftherelocated McCleary Canyon tailings -
all ofwhich are technicallyfeasible. If one or more of these altematives are recommended for

additional consideration, these would need tobereviewed inmore depth to assess the
practical feasibility and potential consequences ofeach one. These options include:

• Partial backfill of the open pit,

• Relocation to a newtailings facility, and

• Expansion of the current facility.
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12.3 Practical Feasibility

The practical feasibility ofimplementing either Scenario 1(mechanical removal) or Scenario
2(reconstituting as slurry, and pumping) is dependent on the availability ofan adequate
storage repository for long-term containment and stabilization ofthe removed tailings.
However, reconstituting the tailings as aslurry would require (at aminimum) about 200,000
acre feet of water for Scenario 1and about 325,000 acre feet for Scenario 2,both based onan
assumed solids:water ratio of35:65. Due to the low availability ofmake-up water supply, a
major objective of the dry stacking method oftailings deposition isto optimize water
recycling and usage. Planned utilization ofthe water required for re-slurrying the tailing is
notpractically feasible because of the large additional water requirement that may notbe
available.

Further, it isnot practically feasible toconsider removal of the tailings due tothe
significantly high proportion of placed tailings that would potentially require double handling
(i.e., 60 to 90 percent of placed tailings).

Assuming thetailings are excavated and relocated atthe same rate theyare placed (75,000
tons perday), it will takeapproximately 9 years to relocate the tailings. This wouldbe in
addition to the 3 years (Tetra Tech, 2007, p.44)currently estimated for the demolition and
closure ofthe miningfacilities. From a practical point ofview, aswell as from the industry
standard of"design forclosure," it is in the operator's best interestto place the tailings during

operation in their final location so as to reduce the time of closure and minimize the ultimate

footprint of surface disturbance. A closer lookatthe final location options showsthat only
the "Partial backfillofthe openpit" option requires thatthe mine operator wait until closure

to place the tailings. If eitherofthe othercases were chosen, standard industrypractice

dictates that the operator would chose to place tailings in the final location during operation.

12.4 Consequences

• If the majority ofthe tailingsareremoved the concurrentreclamation included in the

MPO (WestLand, 2007, pg. 76-78) would not be required for the Phase II Dry Stack

tailings design andoperation.

• The closure timeframe wouldbe extended by the time required to remove and

relocate thetailing, and by thetime required to close the final removed tailings
repository, approximately 9 years. These extensions will require anappropriate
increase in currently planned reclamation activities and water consumption
requirements (e.g., for dust control).
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• With the lack ofconcurrent reclamation ofthe side slopes and the 9 additional years
of closure, there would bea major increase inwater consumption for dust control.

• Ifthe tailings were slurried for relocation purposes, there would bea large
requirementof water, 200,000to 325,000af.

• The ACD would potentially increase the footprint ofdisturbance because the tailings
would beplaced in one location and then relocated toa second facility.

• Free-flow conditions within McCleary Canyon would allownative flora to
reestablish itselfandforwildlife to utilize thecanyon; and

• Free-flow conditions within the canyon will increase flowvelocities, whichwill
make erosion protection to prevent undercutting of thetailings in thefuture more
difficult.

12.5 Summary

• Relocation ofthe dry stacked tailings ata dry density of 110 pcfis technically
feasible by conventional mechanical excavation/relocation/ placement methods and
high-pressure water jetting/reconstitution asslurry/pumping methods.

• Long term stabilization of theexcavated profiles is technically feasible using
conventional engineered surface amendments suchas rockarmor(rip-rap) and
energy dissipation features.

• Removal by eithermethod is considered practically unfeasiblebecauseof:

• The significant quantities of tailings requiring removal;

• Thesignificant volume ofwater required forjetting;

• Thelack of anapproved disposal area foradditional tailings waste disposal.
• In addition, currentindustry practice is to "design for closure"so that the minewaste

materials (tailings, waste rockdumps) will not haveto be double-handled at closure

to achieve reclamation andsafety requirements. Therefore, a tailings designer would
not intentionally placetailings material in a temporary storagelocationif it were
knownin advance that the tailings wouldneed to be relocatedat closure.

• Scenario 1 geometry maybe achievable by operational storageof about half of the
Phase II tonnagein McCreary CreekCanyon and the rest in an additional

impoundment (e.g.,Schofield Canyon).

12.6 Qualifications of Responsible Personnel

Dave L.Bentel hasa B.S. incivil engineering and isa registered engineer (South Africa) with
more than 30years' experience inengineering and environmental permitting services, and
financial estimating services for mining facilities. His areas ofspecialization include:

• Process fluidand stormwater management facilities,

• Tailings disposal facilities,
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• Tailings recovery andre-treatment facilities,

• Heap leach facilities, and

• Open pit and waste rockdisposal facilities.
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Table5Tailingsrelocationanderosionstabilizationprojects
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Company/NameLocation'Tonnage(shorttons)ReasonReference

BHPBillitonMiamiNo.2

Tailings
Miami,Arizona38milliontonsPartofclosurereclamationprogram.Historic

tailingswerereprocessedtorecovercoppersulfides
andoxidesandre-depositedinanabandonedopen
pit.Theformertailingsarea,wascoveredandre-
vegetated.

ADEQ,2009,APP
DraftPermitNo.P-

101356,p.2

MonticelloMillTailings
Site

SanJuanCo.,Utah2.54millioncyTailingsweremovedfrom1992to1999to
remediateenvironmentaldegradation.

DOE,2007.p.11

SherridonOrphanMineManitoba,Canada<8.21milliontonsof

material(inprogress-
willbecompletedin
2012)

Inordertocontrolacidgenerationfromthesulfide
tailings,aportionofthemwererelocatedtoensure
theywouldbesubmergedunderaminimumof
1.5mofwater.

RamseyandMartin,
2009,p.627

ClimaxMolybdenumCo.
ClimaxMine

Climax,ColoradoNAConversionofatailingsimpoundmenttoa
freshwaterreservoirintheEagleRiverValleyto
developpost-minebeneficialwaterresources.

Romig,Cupp,and
Ford,1999

BelleEldridgeMine
(Historic)

Deadwood,South
Dakota

3,300cyRemediationofbreached,historichigh-sulfur
tailingsthatwerecontributingmetalsbywindand
fluvialdispersaltostreambedsediments.Tailings
wereremovedfromdrainageandnearmill
foundation,1999to2000,toanewimpoundment.

Webb,Davis,Johnson,
Porter,2002

Source:CompiledbySRKConsulting
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13 Summary

Alternate methods have been suggested for mining and processing ore, modifying the mine
life, and disposal oftailings and waste rock at the proposed Rosemont Copper Mine. These
methods were proposed with the intention ofreducing the footprint of the proposed facilities,
reducing the volume of mine wastes, and/or eliminating the disposal of mine wastes (waste
rock dumps,tailings) on site.

Table 6 inSection 13.1 provides asummary ofaltematives that in SRK's professional
opinion and industry experience are not technically or practically feasible atthis time at the
Rosemont operation. These alternatives arenot feasible alternatives to the base case methods
presented in the Rosemont MPO.

Section 13.2 provides asummary of alternatives that inSRK's professional opinion and
industry experience may betechnically and practically feasible at the proposed Rosemont
operation. Additional review of theassociated capital and/or operating costs maybe
necessary to assess the ultimate feasibility of these altematives owingto potential negative
impactson the LOM plan.

13.1 Technical and Practical Feasibility of Alternatives

Table 6 summarizes the technical and practical feasibility ofthe alternatives evaluated in this
report.
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Table 6 Technical and practical feasibility of alternatives
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Alternatives ••*•' , '. ' \>C- , , \ '
^„">^* ?•";-<, „f-„/ .'Co * c*c— - • \ -»^.

Feasibility

tectoicar • Practical

Moving tailings and waste rock to locationon west side of Santa Rita
Mountains

Yes No

Use mechanical conveyance to move waste rock and tailings to the railhead No No

Use in-situ mining No No

Usehigh-temperature/high-pressure to leach ore Yes2 No

Shorten or lengthen the life of the mine Yes No

Suspendminingduring certainenvironmental conditions Yes No

Use sea water to process ore Yes No

Use reclaimed water to process ore Yes No

Use microbial leaching Yes No

Replace diesel engines with electric motors Yes Yes3

Reestablish drainage inMcCleary Canyon at the close ofmining Yes No

13.2 Alternatives for Final Consideration

Onlyonealternative wasfound to be both practically andtechnically feasible: replacing
diesel engines with electric motors. This alternative, however, is practically feasible only for
certain equipment.

Thisalternative is technically feasible with reservations as it applies to concentrates notore.
This alternative ispractically feasible forselected equipment only.

SRK_ACD_Report_183101_Ckh2_DRAFT_DO2_R»u.Ooe

Document for Deliberative Purposes Only- Notfor Public Distribution
December 16,2009



SRK Consulting
Evaluation of Alternatives Considered but Dismissed Page 61

14 References

Anonymous, 1967, Kennecott proposes nuclear mining experiments at Safford deposit:
Mining Engineering, vol. 19, no. 11, pp. 66-67.

2008, Addressing unique challenges with drive train options for mining trucks: View
Point, Issue 4,48 p.Downloaded from www.cat.com/viewpoint, December 10,2009.

2009, Thirsty? Have about a cool, refreshing cup ofseawater: U.S. Geological Survey
(USGS) web site. Downloaded from http://ga.usgs.gov/edu/drirdcseawater.html,
November 25,2009.

Arizona Department ofEnvironmental Quality (ADEQ), 1997, Aquifer Protection Permit No.
101704: issued to BHP Copper Inc. Florence Project on January 31,1997,123 p.

2009, Aquifer Protection Permit No. 101546: Draft permit fortheBHP Copper Inc.
Miami Unit, 37 p.

Arnold, Kathy, 2009, Updated summary table: in Response torequest for additional analysis
dated September 3,2009,unpublished memorandum to BevEverson, Doc No.044/09-
4.6.2, September 25,2009,109 p.

Ashley, Steven, 2009, Drink up: Taking thesaltoutof seawater: Scientific American
[online], March 19,2009. Downloadedfrom www. scientificamerican.com,December
10,2009.

Breed, A.W., Dempers,C. J. N., Searby, G. E., Jaffer, M. A., and Hansford,G. S., 2000, The

bioleaching of sulfide minerals: Developments inunderstanding the mechanism and
kinetics of bioleaching pyrite, arsenopyrite andchalcopyrite: SME Annual Meeting
February28-March 1, SaltLakeCity,Utah,Pre-Print 00-120,13 p.

Brown, G.M.,Ebacher, B.J. and Koellner, W.G., 2001,Increasedproductivity with AC drives
for mining excavators andhaul trucks, 6th International Symposium on Mine
Mechanization and Automation, SouthAfrican Institute of Miningand Metallurgy, pp.
231-239.

Burkhalter, C.J., Campbell, J.P., Andrade, H.,andGardner, T.C.A, 2002, Copper heap leach
pad performance: Geotechnical lessons learned evaluation of several heaps after3 plus
yearsof service: SME Annual Meeting, February 25-27, Phoenix, Arizona, Preprint 02-
161,5 p.

California CoastalCommission, 2004, Seawater desalination and the California CoastalAct:

reportprepared by the Coastal Commission staff,97 p., 1 appendix. Downloaded from

www. coastal.ca.gov/energy/14a-3-2004-desalination.pdf, December 9,2009.

SRK_ACD_Report_i83ioi_cwi2_oRAFr_oo2_R«u.Doc December 16,2009
Document for DeliberativePurposes Only - Not for Public Distribution



SRK Consulting
Evaluation ofAltematives Considered but Dismissed Page 62

Cole, J. and Wilmot, J., 2009, Morenci concentrate leach plant first year review: SME Annual
Meeting, February 22- 25, Denver, CO, Preprint 09-028,6 p.

Curfman, Chris, 2008, President's Column: Caterpillar Global Mining—Viewpoint, issue 4,
45 p.

DieselNet, 2009, Emission Standards United States: Nonroad diesel engines. Downloaded
from www.dieselnet.com/standards/us/nonroad.php, December 10,2009.

Dowall, W.M. and Linde, T.B., 1993, Morenci's in-pit crushing and conveying system:
Mining Engineering, March 1993, pp. 257-262.

Energy Recovery, Inc., 2008, Seawater Desalination: Water, Water, Everywhere:
Downloaded from http://energy-recovery.blogspot.com/search/label/Desalination,
December 10,2009.

Errol L. Montgomery and Associates, Inc., 2009, Analysis of long-term, multi-well aquifer
test, November 2008 through January 2009, Rosemont Project, Pima County, Arizona:
prepared forRosemontCopper, 41 p., 2 appendices.

Gavin, Nicole Ewing; Dotson, Karen; Chavez, Kathy; and others, 2009, Cityof Tucson and
Pima County Reclaimed Water Technical Paper, report prepared as part of theCity/
CountyWaterandWastewater Study, Phase II,30 p.

International Boundary andWater Commission (IBWC), 2009, Nogales International
Wastewater Treatment Plant, Arizona: IBWC brochure, Downloaded from

http://www.ibwc.gov/Files/nogales.pdf, December 15,2009.

Marsden, J.O., Wilmot, J.C., and Smith, R.J., 2007, Medium-temperature pressure leaching
ofcopper concentrates—Part IV: Application at Morenci, Arizona: Minerals &

Metallurgical Processing, vol. 24, no., 4, November2007, pp. 226-236.

Moore, D.C., 1985,Processing of concentrates anddevelopment trends, with a section by

Paul M. Musgrove, Jr., Lakeshore's roast-leach-electrowin circuit: SME Minerals

Processing Handbook, v. 2, January 1985,pp. 14H-1-14H14.

National Research Council (NRC), 1995, Research programs of theU.S. Bureau ofMines -

1995 Assessment: Report prepared by theCommittee on Research Programs oftheU.S.
Bureau of Mines, 138p.

O'Neil, Tim, 1992, In-situ copper mining atSanta Cruz: A project update: Mining
Engineering, v. 4, no. 8,4 p.

Ortman, Dale, 2009, Alternatives Considered butDismissed Evaluation, Scope ofWork and
Request for Cost Estimate: unpublished Project Memorandum to Claudia Stone, SRK
Consulting, Inc., prepared for SWCA, 4 p.,and appended documents.

SRK_ACD_Roport_i83ioi_ckh2_oRAFT_oo2_Revuj)oc December 16,2009
Document for Deliberative Purposes Only- Not for PublicDistribution



SRK Consulting
Evaluation ofAltematives Considered but Dismissed Page 63

Ramsey, Doug and Martin, Jeff, 2009, Subaqueous disposal of sulphide tailings-
Reclamation ofthe Sherridon orphaned mine site, Manitoba, Canada: in Sego, David,
Moh'd Alostaz and Nicholas Beier (eds.), Tailings and Mine Waste '09, Proceedings of
the Thirteenth International Conference on Tailings and Mine Waste, 1-4November
2009, Banff, Alberta, Canada, pp. 627-638.

Robertson, S. W., Vercuil, A.,van Staden, P.J., and Craven, P., 2005, A bacterial heap
leaching approach for the treatment of low grade primary copper sulphide ores:
Proceedings of the Third Southern African Conference onBase Metals, January 2005,
South African Institute of Mining and Metallurgy, pp. 471-484.

Romig, B.R., Cupp, J.L., and Ford, R.C., 1999, Conversion ofatailing impoundment toa
freshwater reservois, the Eagle Park Reservoir Project, Climax Mine, Colorado: SME
Annual Meeting, March 1-3,1999, Denver, Colorado, Pre-print 99-108,6 p.

Stantec Consulting, 2009, Rosemont Copper water supply project: unpublished report
prepared for Rosemont Copper, July 2009,26 p.

Schlitt, W.J., 2006, Thehistory of forced aeration incopper sulfide leaching: SME Annual
Meeting, March 27-29,2006, St. Louis Missouri, Pre-print 06-019,14 p.

Sullivan, B.W., 1989, Open pitplanning and selective mining practices attheNew
Celebration goldmine: inBhappu, R.B. and Harden, R.J. (eds.), GoldForum on
Technology andPractices-World Gold '89: Proceedings ofthe First Joint International
MeetingBetween SME andAusIMM, November5-8,1989, p. 139-146.

Tetra Tech, 2007, Baseline geochemical characterization, Rosemont Copper: unpublished
report prepared for Rosemont Copper, Tetra Tech Project 320614, June 2007,41 p.,2
appendices.

Tetra Tech, 2009, AquiferProtection Permit application, Rosemont Copper Company, vol. 1:
unpublished application submitted to Arizona Department of Environmental Quality,
February 2009,246 p., 21 appendices.

U.S. Congress, Office of Technology Assessment, 1988, Part 3 Resources andTechnology,
Chapter 6 - Copper Production Technology inCopper: Technology andCompetitiveness:
Washington, DC: U.S. Government Printing Office, September 1988, pp. 103-147.

U.S. Department of Energy, 2007, Third five-year review report for Monticello mill tailings
(USDOE) site, City ofMonticello, San Juan County, Utah: USDOE, Office of Legacy
Management, DOE-LM/1472-2007,29 p.,3 attachments.

U.S. Environmental Protection Agency(USEPA), 1970, Clean Air Act;42 United States
Code §§7401 et seq., as amended in 1990: Download from www.epa.gov/air/caa.

SRK_ACD_Report_i83ioi_ckh2_oRAFT_oo2_R8vui)oc December 16,2009
Document forDeliberative Purposes Only- Not for Public Distribution



SRK Consulting
Evaluation ofAlternatives Considered but Dismissed Page 64

1997, Class IIIin-situ production ofcopper—Permit No. AZ396000001: issued to the
BHP Copper Inc. Florence Project, June 1,1997,32p.

Webb, C. J., Davis, A. D.,Johnson, C. S.,andPorter, J. L., 2002, Reclamation andremedi
ation oftheabandoned Belle Eldridge mine nearDeadwood, South Dakota: SME Pre
print No. 02-078,2002 SME Annual Meeting February 25-27, Phoenix, Arizona, 4p.

WestLand Resources, Inc., 2007, Mine plan ofoperations: unpublished report prepared for
Augusta Resource Corporation, WestLand Project No. 1049.05 B 700,106p.,4
appendices.

Wikipedia, 2008, Long belt conveyors: Downloaded from http://en.wikipedia.org/wiki/
Conveyor_beltJLong_belt_conveyors, December 11,2009.

Wiley, K.L., Ramey, D.S., and Rex, M.J., 1994, In situ leaching wellfield design atSan
Manuel: Mining Engineering, v. 296, pp 991-994.

Wisconsin Department ofNatural Resources (WDNR), 2006, Flambeau mine: WDNR web
site. Downloaded from dnr.wi.gov/org/aw/wm/mining/metallic/flambeau, December 11,
2009.

WLR Consulting, Inc., 2007,2007 mineral resource update for the Rosemont Project, Pima
County, Arizona, USA: unpublished report prepared forAugusta Resource Corporation,
April 26,2007,91 p.

Xstrata copper, 2009, Antamina mine: Downloadedfrom

www.extrata.com/operation/antamina, December 11,2009,1 p.

Yernberg, W.R., 2000, Liebherr celebrates 50th anniversary - Introduces 300-ton mining
truck: Mining Engineering, January 2000,3 p.

Zuckerberg, M.,Stone, P.Pasyar, R., andMader, E.,2007, Joint oreextraction and in-pit
optimization: SME Annual Meeting, February 25-28,Denver, Colorado, Preprint No. 07-
035,3 p.

sRK_ACD_Report_i83ioi_ckh2_oRAFT_D02_Rwu.Doc December 16,2009
Document for Deliberative Purposes Only - Not for Public Distribution



2.1 Use Sea Water for Mining and Ore Processing

The following section wasprepared by JohnT. Kline, B.S.,M.A.O.M.

2.1.1 Description

Sea water in its native state contains about 35,000 parts per million (ppm) of salt. In
comparison, ground water contains generally less than 1,000 ppm of total dissolved salts.

Water at the mine site is needed for dust control, processing, and for potable-water uses
(drinking, etc.). Untreated sea water is corrosive to steel and could not be used for
processing. Further, the salts would interfere in the process. Untreated sea water could
not be used for dust control on roads because of possible groundwater contamination.
Finally, untreated sea water is not suitable forL dnriking and other potable uses. This
review, therefore, assumes that sea water is taken from, its sources and treated at the
coastlineprior to pumping to the site. . •~-

There are two main processes used to remove salt from sea watery namely, distillation and
reverse osmosis (RO) (Ashley, 2009). W is the more efficient process. This well-known
and readily available technology uses filfrajfciqn ofsea water followed^by passing the sea
water past high-pressure membranes. The salmis separated as highly^tocentrated brine
and typically it is returned tojthe sea.

The nearest source of sea water, to Jucson is the Gulf of California (Sea of Cortez)
located southwest ofTucson, between the mainland ofMexico and Baja Mexico to the
west. The approximate distance frpm the mine .site to Pue|ta Penasco, Mexico, which is
the closest town;on the Gulf, is 250, rniles,viaj roads. By de&d reckoning, the distance is
approximately ,165 miles. The second"soui;ce option is a location near or surrounding San
Diego, California: The approximate pipeline distance between Tucson and San Diego is
over 430 miles byde^ad reckojning.

1 " :• s1 t, .•.'«_..( ft ' >

.1.2 Advantages

"Tie use of treatedsea water for industrial and drinking purposes is a well-known
teclinojtogy and has been used1 for many years. According to the U.S. Geological Survey
(2009)^"In 2002, there were about 12,500 desalination plants around the world in 120
countriesviAmong mdustfjalized countries, the United States isone ofthe most important
users ofdesalinated water^(6.5%), especially (sic) in California and parts ofFlorida."

"In November a2009,-Cannecticut-based Poseidon Resources Corporation won a key
regulatory approvalj^build a $300 million water desalination plant at Carlsbad, north of
San Diego California0"' (Energy Recovery, Inc., 2008). The plant is designed to produce
50 million gallons of drinking water per day (34,700 gpm) for southern California users.
This plant alone will produce approximately 10 times the daily needs ofRosemont.
Pumping long distances is also a well-known and commonly used technology. It is done
in the oil and gas industry, and water is commonly pumped from its source to its end
users through steel, concrete, and high-density polyethylene pipelines.



2.1.3 Limitations

Environmental, right-of-way, access, permitting, and other similar issues are associated
with treating sea water and transporting it from the source area to Tucson. Environmental
issues include the impacts the brine mayhave on the local environment where the salt is
discharged (California Coastal Commission, 2004), and impacts associated with
construction of a pipeline and pumping stations along the pipeline corridor. The pipeline
path in theU.S. is across mountain ranges, private fee lands, Indian Nation lands, federal
lands, and an interstate boundary. The pathway inMexico traverses Mexican federal land
and private land, and would cross an international boundary.

Pipelines installed on the surface are subject to weathering due to movement and changes
in temperature. They also provide abarrier to the movement of hunters, off road vehicles
and other transportation, and migratory ariimalsVTne. inherent movement of the lines
causes wear and stress that can cause line failure.'Theft of water and vandalism can also
occur. Therefore, the water line would have to be buried along most or all of its route,
some of which would be along rights-ofMy for existing roa^The pipeline would also
cross through potentially sensitive areas $uch as archaeological sites, rivers and streams,
mountains, town sites, and highways. "-

Moving the water from the coast to the mine site .would require construction of purpose-
built pumping stations to overcpme^elevation changes, expansion of the line, and line loss
due to friction. "„».'..

Finally, numerous permits would „be required to secure sea water, dispose of brine,
construct a pipeline;'and there may':be a need,to rjave an international agreement with
Mexico if the*water source is from the GulfofCalifornia.

- - •• r *

'• > n

2.1.4 Summary r'i

The production ofwater1brfmjiling and processing from seawater ispossible because it is a
>••! commonlyused technology. The water.wouldrequire treatment, with attendant disposal of

• .., large quantities^salt brine,, The long distances required to pump the treated water are
*-^substantial but nbtuncommon'fpr pumping oil and natural gas. Limitations include the

following issues: V-. V«l

• Theater line wdujfd cross through potentially sensitive areas such as archaeological
sites,iivers and stfeaihs, town sites, and highways;

• The watefline would haveto be buried;

• Numerous permits would be required;

• Brine disposal would be necessary at the treatment plant in Mexico or California;
• A determination would need to be made regarding legal ownership ofthe water rights;

and

• International agreements mayberequired.



ENVIRONMENTAL CONSULTANTS

Memorandum

Re: Draft Internal Communications Plan

This memo is to accompany the Draft Internal Communications Plan developed for the Rosemont
Copper Project EIS.

The draft document has been written based on Forest Service guidance. However, there are several key
sections that need to be addressedand several questions that need to be answered before the Internal
Communications Plan can be finalized.

• Who is the Internal Communications Plan intended for? The Forest Service, SWCA, Rosemont
Copper Company, Cooperating Agencies, or all?

• What actions should be included in the section called the "Action Plan"? Just communication

(e.g., phone calls, emails, meetings, etc.) or should the entire project be broken down by task and
by communication for each task (e.g., cooperating agency scoping letters mailed, biological field
survey initiation, DEIS NOA published)?

• Who will be included in the "Contacts" section? Only the ID Team members, or key staff and
personnel?Again, the need to define who the communications plan is for would be relevant in
answering this question.

• Do we include a "Key Messages" and an "Evaluation" section for this plan?
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EXECUTIVE SUMMARY

The purpose of the internal communication plan is to develop a protocol to facilitate
communication between the Proponent (Rosemont Copper Company), the Coronado
National Forest (CNF) and the Prime Consultant (SWCA Environmental Consultants)
throughout the development of the environmental impact statement.

BACKGROUND

In July 2007, the Coronado National Forest accepted a Mine Plan of Operations,
including a reclamation plan for proposed mining of copper, silver and molybdenum in
the Santa Rita Mountains submitted by Rosemont Copper Company. The proposed
mining project would be located on 995 acres of private land and 3,670 acres of
National Forest System land, about 30 miles southeast of Tucson, Arizona, within
Townships 18 and 19, Ranges 15 and 16, Gila and Salt River Meridian, Pima County,
Arizona. Land under the jurisdiction of the U.S. Department of the Interior, Bureau of
Land Management, and the State of Arizona may be affected by certain activities
associated with the proposed project. Production of 234 million pounds of copper, 4.5
million pounds of molybdenum, and 2.7 million ounces of silver is estimated annually
over a period of approximately 20 years.

Coordination

By statute (1872 Mining Law, 36 CFR 228), the Forest Service must make locatable
minerals available to the mine proponent. In accordance with the President's Council on
Environmental Quality Regulations Implementing the Procedural Provisions of the
National Environmental Policy Act of 1969, the U.S. Department of Agriculture, Forest
Service, must prepare an environmental impact statement to document and publicly
disclose the environmental effects of proposed construction and operation of an open-
pit mine on National Forest System land and the effects of any necessary amendments
to the Coronado National Forest Land and Resource Management Plan.

OPPORTUNITY STATEMENT

Opportunity Statement: The Coronado National Forest will supervise preparation of
the environmental impact statement in compliance with applicable policy and legal
requirements including, but not limited to, public review of the EIS, analysis of public
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comments, and decision documentation. In exercising this responsibility, the Forest
Coronado National Forest will endeavor to foster cooperation among other relevant
agencies and to integrate NEPA requirements with other environmental review and
consultation requirements in order to avoid, to the fullest extent possible, duplication of
efforts by such agencies (40 CFR 1500.5(g)(h), 1501.2(d)(2), 1506.2) However, the
Coronado National Forest will not delegate to any other agency its authority over the
scope and content of the environmental impact statement or its approval of the Project.

GOALS

To develop a protocol to facilitate communication and coordinate the exchange of
information between Rosemont Copper Company, the Coronado National Forest, and
SWCA Environmental Consultants. All such communications will be part of the
Coronado National Forest's deliberative process regarding the proposed project. This
protocol will be determined considering the complexity of the proposed action, the
Federal Advisory Committee Act, the Freedom of Information Act, and related agency
guidance.

OBJECTIVES

• To establish networks and procedures that avoid duplication of tasks between
the Coronado National Forest and SWCA Environmental Consultants

• To provide frequent opportunities for two-way dialogue with SWCA
Environmental Consultants and the Coronado National Forest throughout the
NEPA process

AUDIENCES

Coronado National Forest

• Coronado National Forest Supervisor's Office employees
• Nogales Ranger District employees
• Southwest Regional Office line/staff officers
• Washington Office directors (???)

SWCA Environmental Consultants

• Tucson Office employees
• Phoenix Office employees
• Flagstaff Office employees

Rosemont Copper Company

• Denver Office

Agencies

• U.S. Army Corps of Engineers
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U.S.. Fish & Wildlife Service Region 2
U.S. Bureau of Land Management

U.S. Environmental Protection Agency

Arizona Game and Fish Department

Arizona Department of Transportation
Arizona Department of Environmental Quality
Arizona Department of Water Resources
Arizona State Historic Preservation Office

Arizona Department of Agriculture
Arizona State Mine Inspector
Pima County

Tribes

KEY MESSAGES

COMMUNICATION STRATEGY

The SWCA ID team will attend Forest ID team meetings regarding the development of
the environmental impact statement and the NEPA process, as requested or deemed
useful by the Forest Service.

Oral and written communications among ID team members are protected from
disclosure to preserve the integrity of the deliberative process. Individuals who disclose
this kind of information to the public and/or the Proponent will be excluded from further
participation in the NEPA review.

TACTICS

Under no circumstances should any official activity identified in this plan be misused to
influence Congress. Although the definition of lobbying differs within each statute or
regulation, the restrictions generally prohibit contacting or encouraging others to contact
federal legislators in an attempt to influence the enactment or modification of legislation
or other specified activities. Should any questions arise as to the appropriateness of an
activity, Legislative Affairs staff should be contacted prior to conducting the activity.

ACTION PLAN
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Due Date/

Occurrence

Activity Purpose Who Responsible

Weekly || SWCA project manager
meet with FS ID Team

Provide status

update on EIS and
NEPA process

Tom Furgason, Bev

Weekly
Thursday 2:00
p.m.

SWCA conference call Provide status

update on EIS and
NEPA process

Tom Furgason

March 13,
2008

NOI published in Federal
Register

March 18,19,
29, April 5, 22,
23

Arrange and facilitate
Scoping Meetings?

Develop visuals (maps,
photos, etc.) for public
meetings

April 29, 2008 Supplemental NOI
published in Federal
Register

May 12, June
7, June 30,
2008

Arrange and participate
in Public Hearings

Initiate consultation with

cooperating agencies;
offer field visits to site

Develop presentation for
meetings with
cooperating agencies
Gather information for

web page design
Develop executive
summary of project for
web page
Check web page
progress (posting
reclamation photos, etc.)
Develop press releases
for local newspapers
Maintain contact with

elected officials regarding
process
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EVALUATION

Did you iccompjsh thejSjecti^s of plan? There are two ways to evaluate the plan's
Iffectiyeness:

Nominal evaluation
At best, this is a check on how well your actions are consistent with your objectives. Did
you, for example, redesign the Web site that you said you would redesign?.;Did you
host the press conferences thafwere mentioned in your strategic plan?

SMrnples^f nqrnj_na I: eyajuatiohf

This is a comprehensive communications audit, in which you collect basic
evidence on media exposure among your publics. You quantify media
placements: the number of media articles, radio and television spots!
news conferences, Web site hits, etc. Be reminded that this evaluation
method does not provide proof of effectiveness-:^
effectiveness or outcomes evaluation.

Effectiveness or outcomes evaluation __ ____
This determineshowfar an observed outcome (a result) is a consequence of a
communication program or campaign. You conduct surveys or experiments before th|_
program is implemented and similar surveys or experiments after the program has beeh
implemented. This means that you compare your baseline data (collected before
program implementation) with outcomes data (collected afterprogramjmplejriejitajonl

ExampIes of qutcqmes evaluiat]\<y,nj

These examples measure one or more of the following variables:
message retention, message comprehension, message awareness,
message reception, behavior change, attitude change,, and opinion
change.

CONTACTS

Name Title Role
Phone

Number
email

Coronado National Forest Supervisor's Office employees
Reta Laford Deputy Forest

Supervisor
Management
Oversight

Teresa Ann

Ciapusci
Staff Officer-

Ecosystem
Management

Project
Manager/ NFMA
compliance
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Name Title Role
Phone

Number
email

and Planning
Beverly Everson Forest

Geologist
Minerals

EIS ID Team

Leader

Janet Jones Administrative

Support
Specialist

Administrative

Project Record

Andrea Campbell Forest NEPA

Coordinator

NEPA

compliance

Nogales Ranger District

Southwest Regional Office

•

Washington Office Directors
•

SWCA Environmental Consultants Tucson Office

Tom Furgason Deputy Project
Manager

520-325-9194

John Mclvor EIS Project
Manager

520-325-9194

Melissa Reichard Administrative

Record

520-325-9194

Tom Euler Cultural

Resources Lead

520-325-9194

Suzanne Griset Tribal

Consultation .

Rion Bowers

SWCA Environmental Consultants P loenix Office

Ken Houser ?? 602-274-3831

Jeff Connell Planning Project 602-274-3831
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Name Title Role
Phone

Number
email

Manager
Claire Bingaman ??

SWCA Environmental Consultants F agstaff Office
Keith Pohs NEPA Lead 928-774-5500

Harmony Hall ?? 928-774-5500

Rosemont Copper Company
Jamie Sturgess Vice President ?

?

Cooperating
Agencies???

-

CONTINGENCY CONSIDERATIONS

The scoping process for the EIS has been extended to 120 days to end on July 14th.
This will cause time delays for EIS deliverables throughout the process.

Regional and public review of Draft EIS has the potential to be extended to allow
comprehensive review of the report. This could potentially delay deliverables.

The time line/schedule needs to be flexible to allow for delays.



From: Melinda D Roth
To: Robert Cordts; Beverley A Everson
Subject: Fw: New files available for download from Brian Lindenlaub at WestLand Resources, Inc.
Date: 09/08/2010 03:53 PM

HOT OFF THE PRESSES!  Looks like Army Corps has received the 404b1 analysis
from Rosemont's contractor...

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 09/08/2010 03:49 PM -----

Brian Lindenlaub
<blindenlaub@westlandresources.com> 

09/08/2010 03:12 PM

To Terry Chute <tjchute@msn.com>

cc 'Katherine Arnold'
<karnold@rosemontcopper.com>,
Reta Laford <rlaford@fs.fed.us>,
'Tom Furgason'
<tfurgason@swca.com>, Melinda
D Roth <mroth@fs.fed.us>

Subject FW: New files available for
download from Brian Lindenlaub at
WestLand Resources, Inc.

Terry,

Here's the email that Marjorie forwarded to Reta. The link should still work
(though, of course, you may need to copy and paste it into your web address
field). If it doesn't work, please let me know.

Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.

-----Original Message-----
From: Blaine, Marjorie E SPL [mailto:Marjorie.E.Blaine@usace.army.mil] 
Sent: Tuesday, September 07, 2010 4:28 PM
To: Reta Laford; Elizabeth Goldmann
Cc: Brian Lindenlaub; ANDERSON, ROBERT; gcheniae; Troxel, Tiffany A SPL
Subject: FW: New files available for download from Brian Lindenlaub at
WestLand Resources, Inc.

Reta and Elizabeth

I am pleased to forward Rosemont's latest version of the draft Section
404(b)(1) alternatives analysis for the proposed Rosemont Copper Mine.
Elizabeth and Reta

Please follow the link below which will allow you to download the zip file
to
your hard drive for review.  Please note the link expires Sep 22 so I highly
recommend you download immediately to your hard drive.  I would appreciate
receiving your comments no later than 0800 on Sep 21.  I will be out of the
office for two weeks starting on or about Sep 27 and would like to get all

mailto:CN=Melinda D Roth/OU=R3/O=USDAFS
mailto:CN=Robert Cordts/OU=R3/O=USDAFS@FSNOTES
mailto:CN=Beverley A Everson/OU=R3/O=USDAFS@FSNOTES


comments to RM  and the USFS before I leave.  The priority in this
particular
review is simply to determine if there is enough information provided so the
Corps may identify those alternatives (offsite and/or onsite) are available
and practicable and thus should be carried forward to the USFS for
evaluation
in the EIS.  After we identify which alternatives are available/practicable
and can be carried forward, then we can spend more time digging into the
document regarding the analysis of each alternative and determination of the
LEDPA.   

Thank you very much and I look forward to receiving your comments.

Marjorie 
Assist us in better serving you!  
You are invited to complete our customer survey, located at the following
link:  http://per2.nwp.usace.army.mil/survey.html
Note: If the link is not active, copy and paste it into your internet
browser. 

         
https://westlandresources.filetransfers.net/batchSend.php?batchId=8242c056037
e243a695208f57357330a&downloadReceiptId=d931acfdd7bca2ac5b8d7e2edeed4ba6

         Message from Brian Lindenlaub:
         

         Revised Rosemont 404b1 Alternatives Analysis - September 6, 2010

         ___________________________________________

         This link will expire on 9/22/2010 at 5:12 PM MDT

         ------------------------------

         If any link in this email doesn't work, please copy and paste it
into
your web browser's address or URL field.

         Did you find this email in your junk/spam folder? Add
notifications@filetransfers.net to your address book or spam whitelist to
ensure you receive future emails from this source.

         This transmission contains information intended to be confidential
and solely for the use of WestLand Resources, Inc., its employees and/or
associates, and those persons or entities to whom it is directed. It is not
to be reproduced, retransmitted, or in any manner distributed. If you have
received this email in error you should notify the sender and immediately
delete this message and/or any attachments.

         ------------------------------

         Transaction Source: WestLand Resources, Inc. FILETRANSFER SITE,
https://westlandresources.filetransfers.net
         Time/Date of Transaction: 17:12 PM on 07-Sep-10 



From: Tom Furgason
To: beverson@fs.fed.us; Melinda D Roth
Cc: Reta Laford
Subject: FW: Cooperating Agency-Led Alternative Process
Date: 12/07/2009 12:33 PM

Bev and Mindee,

We probably need to discuss this at the next meeting with Rosemont and
determine what, if any, impact this will have on the schedule to deliver
chapter 2.

Tom

-----Original Message-----
From: Blaine, Marjorie E SPL [mailto:Marjorie.E.Blaine@usace.army.mil] 
Sent: Monday, December 07, 2009 12:27 PM
To: Tom Furgason
Cc: Teresa Ann Ciapusci; Brian Lindenlaub
Subject: RE: Cooperating Agency-Led Alternative Process

 Tom

The Corps needs to stay actively involved in preparation of alternatives
as
it is imperative that our Section 404(b)(1) alternatives are the same as
the
NEPA alternatives.  We are not able to take the lead on this as my
workload
does not allow me the time to do that.  However, I want to be sure we do
not
have just an ancillary part in this.  I'm hoping to be done with my
special
project within a couple weeks and then I will have more time to turn my
attention to this.  Brian Lindenlaub is going to be getting me the
analysis
on the three additional alternatives I asked them to review.  I will not
be
available until after the first week in January....this month is out for
me
but I will be looking at WestLand's analysis and can provide some input
(via
email) as to what alternatives we believe should move forward.
Basically,
any alternative which is practicable in light of cost, logistics, and
technology should be evaluated and that most definitely includes
off-site
alternatives.

I hope this helps and meets your deadline of today.  Thanks, Tom.

Marjorie 
In the interest of the environment, please print only if necessary and
recycle

-----Original Message-----
From: Tom Furgason [mailto:tfurgason@swca.com] 
Sent: Thursday, December 03, 2009 9:35 AM
To: Teresa Ann Ciapusci; 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; Blaine,
Marjorie E
SPL; nicole.ewing-gavin@tucsonaz.gov; nicole.fyffe@pima.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov;
stahle@ci.sahuarita.az.us
Cc: Jonathan Rigg; Melissa Reichard
Subject: RE: Cooperating Agency-Led Alternative Process

Attached are the directions for the ftp site.

 

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
mailto:beverson@fs.fed.us
mailto:mroth@fs.fed.us
mailto:rlaford@fs.fed.us


From: Beverley A Everson
To: tfurgason@swca.com; mreichard@swca.com; Melinda D Roth
Subject: Fw: Alternatives
Date: 04/22/2010 05:33 PM

Please see Marjorie's message below.  Brian asked that copies be returned to
Westland (I'm be giving ours back tomorrow).

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 04/22/2010 05:31 PM -----

"Blaine, Marjorie E SPL"
<Marjorie.E.Blaine@usace.army.mil> 

04/22/2010 12:42 PM

To "Teresa Ann Ciapusci"
<tciapusci@fs.fed.us>

cc "Brian Lindenlaub"
<blindenlaub@westlandresources.com>,
"Beverley A Everson"
<beverson@fs.fed.us>

Subject Alternatives

Teresa Ann

 
You all may have received an alternatives analysis for Rosemont through Kathy
Arnold.  This was prepared by WestLand.  That is a premature document that
was not supposed to go to the USFS.  WL is currently preparing a technical
memo with our final array of alternatives that they will send to me and I will
forward to you.

 
My apologies.  WL will be contacting you all to get the documents back.  Thank
you.

 
Marjorie Blaine 
Senior Project Manager/Biologist 
U.S. Army Corps of Engineers 
Tucson Project Office, Regulatory Division 
5205 E. Comanche Street 

mailto:CN=Beverley A Everson/OU=R3/O=USDAFS
mailto:tfurgason@swca.com
mailto:mreichard@swca.com
mailto:CN=Melinda D Roth/OU=R3/O=USDAFS@FSNOTES


Tucson, AZ  85707 
(520)584-1684 (phone) 
(520)584-1690 (fax) 
Assist us in better serving you!  
You are invited to complete our customer survey, located at the following link: 
http://per2.nwp.usace.army.mil/survey.html
Note: If the link is not active, copy and paste it into your internet browser. 
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From: Tom Furgason
To: Blaine, Marjorie E SPL; Teresa Ann Ciapusci
Cc: Brian Lindenlaub; Goldmann.Elizabeth@epamail.epa.gov; Reta Laford; Beverley A Everson; Melinda D Roth;

Melissa Reichard
Subject: RE: Alternatives considered but eliminated
Date: 01/28/2010 12:01 PM

Marjorie,
 
Thank you for taking time to review the Alternatives Considered but Dismissed document.  The
document was prepared for the Coronado’s ID Team to confirm part of their alternatives
development process.  The ID Team did not focus on developing alternatives that avoided or
minimized impacts to WUS.  They did consider impacts to riparian vegetation.  The Coronado will
have to rely on the 404 (b) (1) document to satisfy the Corps requirements for demonstrating
alternative development for avoidance/minimization of impacts to WUS.
 
 

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: Blaine, Marjorie E SPL [mailto:Marjorie.E.Blaine@usace.army.mil] 
Sent: Wednesday, January 27, 2010 4:55 PM
To: Tom Furgason; Teresa Ann Ciapusci
Cc: Brian Lindenlaub; Goldmann.Elizabeth@epamail.epa.gov
Subject: Alternatives considered but eliminated
 

Tom

I've received and reviewed the document.  Actually, there were only two alternatives in this
document which might possibly be Sec 404 alternatives (i.e. would reduce impacts to WUS).  One
would be waste rock dump and tailings on the west side of the Santa Ritas which I believe is not
practicable due to the haulage costs, the increase in pollutants from trucks, the visual impact,
etc…in other words, it has cost and logistics problems and it increases other environmental
impacts without the great possibility of avoiding WUS.  The other was in situ mining.  Other than
those two, this document does not really provide us with a lot of information for
avoidance/minimization of impacts to WUS.

Thanks, Tom.

Marjorie Blaine 
Senior Project Manager/Biologist 
U.S. Army Corps of Engineers 
Tucson Project Office, Regulatory Division 
5205 E. Comanche Street 

mailto:tfurgason@swca.com
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Tucson, AZ  85707 
(520)584-1684 (phone) 
(520)584-1690 (fax) 
In the interest of the environment, please print only if necessary and recycle

 



From: Beverley A Everson
To: Salek Shafiqullah
Subject: Fw: Modeling information....
Date: 01/18/2010 01:33 PM
Attachments: RCC Davidson Canyon Proposal_Redacted Version.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 01/18/2010 01:32 PM -----

Kathy Arnold
<karnold@rosemontcopper.com> 

01/18/2010 08:42 AM

To Beverley Everson <beverson@fs.fed.us>,
Tom Furgason <tfurgason@swca.com>

cc Jamie Sturgess
<jsturgess@augustaresource.com>

Subject Modeling information....

Bev and Tom - 
As Jamie discussed in a meeting a couple of weeks ago, we have asked Tetra Tech to complete an
analysis of the Davidson Canyon flows including springs and seeps.  The attached proposal
describes the process we are going through.  I have (as discussed) redacted the cost information –
including the detailed budget.

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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contained in this proposal. 
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1.0 SCOPE OF WORK 


Tetra Tech (Tt) proposes to evaluate the potential for the proposed Rosemont Copper Project (Project) 
Project) to impact Davidson Canyon. There is the potential for negative impacts to riparian areas, 
spring discharge, and endangered snails if groundwater levels decline significantly in the canyon due to 
mining activities. This proposal outlines a stepwise approach for predicting these potential impacts. 
Three (3) phases are proposed and the level of effort and complexity increases with each phase. Given 
the experience of the proposed project team with groundwater modeling in general, and surface water-
groundwater interaction in particular, the material below represents our considered opinion regarding 
what it will take to position Rosemont in the most defensible way with regard to assessing any potential 
impact to Davidson Canyon. The proposed staged approach allows Rosemont Copper Company (RCC) 
to select the level of effort that provides a sufficiently robust prediction of potential impacts. 


Use of existing data, studies, and groundwater flow models will be maximized to the greatest extent 
possible. Existing materials may be sufficient to adequately address the potential for mining impacts. 
Given the significant investment in the regional groundwater model developed by Montgomery & 
Associates (MA model) and the dependence on it for overall hydrologic impact assessment, we feel 
that it is best to utilize it to the greatest extent possible. Therefore, this proposal provides for critically 
evaluating the potential to use that model with very limited modification. However, depending on the 
scale of controlling hydrogeologic conditions found in Davidson Canyon, a higher-resolution 
groundwater flow model may prove to be useful. Such a model would be developed as an extension of 
the MA model and would be able to simulate groundwater/surface water interactions and the 
groundwater dynamics of the riparian ecosystem. Such a model is a robust method for estimating 
potential impacts, evaluating mitigation measures, and designing monitoring programs. The suggested 
approach provides several decision points where RCC can stop the investigation if additional rigor is 
deemed unnecessary. 


Phase 1 of this study will determine if the riparian areas and springs are supported by, and consistent 
with, the regional groundwater system and whether the MA flow model adequately represents this 
system. Existing studies and a field site inspection, focused on the critical hydrogeologic features, will 
be used to form a conceptual groundwater model of Davidson Canyon. The field activities will include 
inspection of the riparian areas and springs to determine the controlling geologic features and nature of 
the groundwater/surface water interactions. Water samples may be obtained from the flowing stream 
sections and springs to obtain data that indicates the water source. Shallow, local groundwater will 
have a different chemical and isotopic signature than the deeper, regional groundwater system. The 
MA model will then be compared to the conceptual model to determine if its resolution is sufficient to 
simulate observed locations and discharge of springs. If the MA model is consistent with these 
observed locations, it will be considered an appropriate tool to quantitatively assess potential mine 
impacts by simulating water-level and spring-discharge changes until the flow system reaches steady-
state conditions following mining. The simulated changes will be compared to existing conditions to 
determine if there are likely impacts to the riparian areas and springs. This process, and the associated 
findings, will be documented in a technical memorandum. The flow chart in Illustration 1a exemplifies 
this process. 


The RCC/Tt team will then decide if a higher resolution groundwater flow model is needed to address 
public and regulatory inquiries. If a high-resolution model is necessary, Tetra Tech will initiate Phase 2, 
which is illustrated in Illustration 1b. The MA model will be modified to include a more refined grid in the 
Davidson Canyon area and will be used to represent the hydrogeologic features and processes that 
control the riparian areas and stream flows. Smaller grid cells will allow a more accurate representation 
of faults, high-conductivity zones, barriers to groundwater flow, riparian areas, and springs. This model 
configuration will also be able to simulate coupled groundwater/surface water flows that are not 
possible with the existing MA model. Once this model is calibrated to the observed flows and water 
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levels in Davidson Canyon, it will be used to predict post-mining conditions. Simulating potential 
impacts is the same process as described for Phase 1. The Phase 2 findings will be documented in a 
technical memorandum. 


New water-quality standards issued by the ADEQ for Davidson Canyon become effective in February 
2009. These standards were issued under the federal Clean Water Act and designated Davidson 
Canyon as an Outstanding Arizona Waters. This designation provides the highest level of protection 
from pollution and degradation of their water quality. Phase 3 is a more detailed water-quality impact 
assessment of Davidson Canyon conducted in light of these new standards. Potential water-quality 
degradation will be simulated using the riparian model developed during Phase 2. 


 
Phase 3 follows the conservative transport modeling approach currently underway for the Discharge 
Impact Area (DIA) analysis (separate contract). The DIA analysis will estimate the down gradient 
chemical concentrations based on conservative transport using the MA regional model. The regional 
model’s relatively large cell sizes however, cannot simulate the detailed topography and geology within 
the Canyon that will control the transport of groundwater flow and contaminates.  The large cell sizes 
will also result in significant numerical errors. The Davidson Canyon high-resolution riparian model, 
discussed in Phase 2 will therefore be used for this analysis. 
 
Boundary conditions (BC) for the high-resolution model will be obtained from the MA model. Regional 
model fluxes and water levels at the upgradient model boundary will be incorporated into the riparian 
model.  Surface-water flows from the site water balance modeling efforts will also be used as input if 
there is the potential for impacts from this water. Appropriate methods for linking the regional 
groundwater model and site-water management inputs to the riparian model will be developed. 
Simulations will be run until steady-state conditions are reached as evidenced by a reasonable range of 
water-level changes. 
 
A range of input chemical concentrations that bracket potential loading based on the MA model and the 
site-water management models will be used for the riparian model. Conservative transport modeling will 
simulate the chemical concentration at a down gradient location determined by Rosemont Copper. For 
example, the most upgradient riparian area in Davidson Canyon may be an appropriate location to 
estimate concentrations. A series of curves indicating concentrations at this point based on the range of 
input concentrations will be developed. 


In the event that there are significant potential groundwater impacts, RCC may choose to evaluate 
mitigation measures with the high-resolution model developed in Phase 2. Evaluation of mitigation 
measures and development of monitoring programs comprise Phase 4 (listed as Optional in Illustration 
1c). The site water management plan can be incorporated into mitigation evaluation to determine if 
water management can be optimized to reduce impacts. 
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Phase 1


Validate 
MA model
(


ASSESSMENT OF MINE IMPACTS ON DAVIDSON CANYON 


Will riparian areas and springs be impacted by the Rosemont Copper Mine?


Develop detailed 
Conceptual Model 


(


Davidson 
Canyon


Groundwater 


Subtasks


Need higher 
resolution 
model?


Simulate Potential 
Mining Impacts


(


Report findings and 
recommendations


FinishedNo


Yes


Calibration check – compare simulated 
GW discharge and water levels to 
conceptual model  (add drains)
-- Pre-mining steady state conditions
Illustrate simulation results


- Document understanding of GW in 
canyon and potential impacts. 
- Identify regional model limitations.
- Identify uses and needed performance of 
higher resolution riparian model.   


Review existing 
studies


Conduct field 
investigation


Walk the canyon to find controlling 
features and processes.  Measure 
spring flow and obtain water samples.


- Simulate changes to spring discharge and 
water levels under mining and post-mining 
conditions.
- Extend model input data sets to reach 
steady-state conditions


Is MA model 
adequate?


Yes


No


- Does MA model adequately represent 
current conditions in Davidson Canyon?
- Is 100 year post-mining simulation period 
acceptable?


1a


      


      


 
 


Illustration 1a:  Flow chart illustrating Phase 1 components and decision point 
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Phase 3


Phase 2


Negative 
impacts?


Yes


- High-resolution model linked to MA model
- Incorporate critical conceptual model features 
and site water management plan


Determine 
chemical loading


No


Report findings and 
recommendations


Report findings and 
recommendations


Finish


Calibrate 
Riparian model


Simulate Potential 
Mining Impacts


Calibrated model to observed GW 
discharge, spring locations, and water 
levels identified in the conceptual model  
-- Pre-mining steady state conditions
Illustrate simulation results


- Document understanding of GW in 
canyon and potential impacts. 
- Identify model limitations.
- Identify potential mitigation measures, if 
necessary.   


Simulate changes to spring discharge and 
water levels under mining and post-mining 
conditions.


Simulate water-
quality impacts


- Identify range of chemical loading to 
Davidson Canyon from regional model 
and site-water management model.


- Simulate water-quality changes using 
high resolution riparian model.   


- Describe mitigation measures 
considered and their effectiveness at 
reducing impacts
- Describe monitoring plan and early 
warning for potential impacts


1b


Build higher 
resolution 


riparian model


      


   


Negative 
impacts? No Finish


 
 


Illustration 1b:  Flow chart illustrating Phase 2 and 3 components and decision points. 
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Optional Yes


Evaluate mitigation 
measures


Report findings and 
recommendations


Finish


Develop monitoring 
plan


- Simulate possible measures for reducing 
impacts to riparian areas and spring flows
- Determine most effective and feasible 
measures   


- Identify most appropriate monitoring 
locations for water levels and spring flows 
based on model simulations


- Describe mitigation measures 
considered and their effectiveness at 
reducing impacts
- Describe monitoring plan and early 
warning for potential impacts


1c


Negative 
impacts?


 
 


Illustration 1c:  Flow chart illustrating Phase 4 (Optional) components. 
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2.0 DELIVERABLES 


Tetra Tech will deliver a technical memorandum to document the findings of each completed phase. As 
applicable the memorandums will have the following components: 


 Observed conditions and supporting data; 


 Description of the groundwater flow model, supporting information, and all model input values; 


 A description of the methodology, predictions, and limitations; and 


 Illustrations and tables presenting the changes in water levels, spring discharges. and chemical 
concentrations. 


. 
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3.0 BUDGET 


To meet the aggressive schedule for the proposed scope of work (SOW), a team of two (2) 
hydrogeologists and two (2) senior advisors has been assembled. The hydrogeologists, Michael 
Gabora and Grady O’Brien, will be responsible for conducting the majority of work including the field 
site inspection and modeling. Mark Williamson and Steve Osterberg will provide senior oversight. 


The total cost estimate for Phase 1 is $x. However, if simulating impacts with the MA model is 
determined to be unnecessary then the total will be $x. This is a good faith estimate so that RCC 
has a realistic expectation of costs. The phased approach provides RCC with the opportunity to stop 
work if unexpected problems arise and to omit subtasks if they are not needed. If RCC accepts this 
SOW, we suggest that Phase 1 be authorized and that Phases 2, 3 and 4 be subsequently authorized 
with change orders if they are necessary. 


The primary costs associated with this SOW will be labor, which will be billed on a time and materials 
basis. The level of effort and budget for Phases 1 through 3 of this SOW is summarized in Table 1. A 
mutually agreeable budget for completion of Phase 4 will be developed if this work is necessary. A 
detailed budget is provided in Attachment A. 


 
Table 1: Budget Estimate for Phases 1, 2 and 3 


Phase Activity Labor Expenses Subtotal Total 


Develop Conceptual Model $ $ $


Validate MA Model $ 0 $ 


Simulate Mining Impacts $ 0 $ 
Phase 1 


Total  $ $   


$ 


Phase 2 High resolution model $ 0 $ $ 


Phase 3 Water-quality simulations $ 0 $ $ 
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4.0 ASSUMPTIONS 


In the preparation of this SOW, schedule, and budget, a few assumptions were required to constrain 
the level of effort and time required for completion. The assumptions are: 


 The MA model will be used in its current state and no model calibration related modifications 
will be necessary.  Any model modifications related to material properties, boundary 
conditions, and geometry can be potentially time consuming and costly. The following are 
specific examples of the types of issues that could arise, but are assumed to be acceptable: 


o MA model boundary condition inflows and outflows into the refined, Davidson Canyon 
model grid can be used without modification. 


o MA model errors and water balance are acceptable and the model is numerically 
stable so that additional simulations can be completed without modification to the 
existing model. 


 MA model modifications needed for Phase 1 are limited to: 


o Adding drain cells to Davidson Canyon for calculation of potential discharges; and 


o Reconfiguring the time domain to extend simulation to steady-state, or equilibrium, 
conditions. 


 The Phase 2, high-resolution, Davidson Canyon model will be constructed with the geologic 
framework in the MA model.  Model refinements are limited to: 


o More accurate physical representation of riparian areas and springs with smaller grid 
cells.  In, addition, evapotranspiration will be explicitly simulated. 


o More accurate representation of geologic unit offsets with smaller grid cells. 


o Incorporation of localized faults with the MODFLOW horizontal flow barrier (HFB) 
package, if appropriate. 


o The model will be calibrated to steady-state MA model observations and data 
obtained during conceptual model development. 


o Material property changes during high-resolution model calibration will be limited to 
near surface conditions. 


o Simulation of surface water with the MODFLOW stream-flow routing (SFR) package. 


 


 


 


 


 


 


 


 


 


 







 


A p p e n d i x  A  
   


Detailed Budget 


 


 







	  
	  
	  


Detailed	  Budget	  
Information	  
Redacted	  


	  














