Holm, Eric

From: Lees, Michael

Sent: Tuesday, February 21, 2012 4:58 PM

To: 'Shea.Valois@epa.gov'

Cc: Cepak, Mike; Holm, Eric

Subject: FW: Web conference invitation : USGS EPA RARE Project Presentation on Dewey
Burdock

Importance: High

Valois:

Please send us a user name and password for access to the EPA Web Application Access portal, or otherwise explain
how we’re supposed to access your 2-22-12 web presentation.

Thanks.

Mike Lees

SD DENR

Minerals & Mining Program
523 East Capitol Ave

Pierre, SD 57501

From: Cepak, Mike

Sent: Friday, February 17, 2012 2:34 PM

To: Hudson, Roberta; Hicks, Matt; Walsh, Brian; Lees, Michael; Townsend, Bob; Holm, Eric; Brandner, Tom; Hamann,
Jordan D (S-Watertown); Markley, Bill

Subject: RE: Web conference invitation : USGS EPA RARE Project Presentation on Dewey Burdock

For the folks in Pierre I have the lower level conference room reserved. [ will get a projector and hopefully we
can make the computer connection.

From: Cepak, Mike

Sent: Friday, February 17, 2012 3:25 PM

To: Hudson, Roberta; Hicks, Matt; Walsh, Brian; Lees, Michael; Iles, Derric; Townsend, Bob; Holm, Eric; Brandner, Tom;
Filipovic, Dragan; Hamann, Jordan D (S-Watertown); Markley, Bill

Cc: Cepak, Mike

Subject: FW: Web conference invitation : USGS EPA RARE Project Presentation on Dewey Burdock

This web conference is in regards to the Dewey Burdock Permit & USGS presentation new geologic and hydrologic
information to EPA Region 8. Date/Date: February 22 from 2 :00 to 4:30 PM CT.

From: Shea.Valois@epa.gov [mailto:Shea.Valois@epa.gov]

Sent: Friday, February 17, 2012 3:03 PM

To: Cepak, Mike

Subject: Web conference invitation : USGS EPA RARE Project Presentation on Dewey Burdock

Please forward the link to anyone else who might be interested.
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Valois Shea

US EPA Region 8
8P-W-GW

1595 Wynkoop Street
Denver, CO 80202-1129
phone: 303-312-6276
fax: 303-312-6741

53Web Conference

Dear Mike.Cepak@state.sd.us :

You have been invited for Web conference USGS EPA RARE Project Presentation on Dewey Burdock.
] Join Conference

If you have problems accessing the conference using the above link, copy and paste the following link into your browser:
http://hawkeye.epa.gov/imtapp/app/cmn_jm.uix?miD=739630&emailAddr=Mike.Cepak@state.sd.us

Conference Details

Conference Title USGS EPA RARE Project Presentation on Dewey Burdock
Conference ID 739630
Conference Key
Date and Time 22-Feb-2012 1:00 PM
Duration 2 Hours, 30 Mins
Timezone (UTC-07:00) US Mountain Time
Dial-In Number 866-299-9141 passcode: 89673565

Information This presentation will include the results of the USGS EPA Regional Applied
Research Effort aquifer modeling project at the proposed Dewey Burdock
uranium ISR project in conjunction with a presentation from Powertech on new
geologic and hydrologic information.

Invited

Attendess Attendee list is not published.

Conference Materials

Document Name . . '  FileName  FileType  Description
No pre-conference document

To check that your system is ready for web conferencing, click New User and then Test.

Copyright © 2012 Oracle Corporation
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Holm, Eric

From: Walsh, Brian

Sent: Monday, August 16, 2010 9:27 AM

To: Walsh, Brian; Brandner, Tom; Buhler, Ken; Cepak, Mike; Erbele, Garland; Filipovic,
Dragan; Hamann, Sheldon; Hicks, Matt; Holm, Eric; Hudson, Roberta; Iles, Derric; Lees,
Michael; Markley, Bill; Townsend, Bob

Subject: FW: final Dewey Burdock QAPP

Attachments: USGS DB RARE QAPP signature page.pdf; USGS DB RARE QAPP Final revision 0.doc

FYI

From: Raymond H Johnson [mailto:rhjohnso@usgs.gov]

Sent: Tuesday, August 10, 2010 5:05 PM

To: "Rick Wilkin <wilkin.rick@epa.gov/@usgs.gov

Subject: final Dewey Burdock QAPP

Hi all,

For your records, version 0.0 of the Dewey Burdock quality assurance plan. Document file and scanned signature page.

Ray

*hkkkkkkkhkhkkkhkkhkhkhkhhkkddkhdhrhddhrk

Raymond H. Johnson, Ph.D.

U.S. Geological Survey

Crustal Imaging and Characterization Team
Mail Stop 964D

Denver Federal Center

P. O. Box 25046

Denver, CO 80225-0046

Phone: 303-236-1885
Fax: 303-236-3200
E-mail: rhjohnso@usgs.gov

dkdkkkkdkkhkkkkkkkkkkkhkdkkkkkkkhrhkhhd

Wild Horse - Response to First Set - Request for Production # 7

00702




Holm, Eric

From: Walsh, Brian
Sent: Monday, October 31, 2011 1:53 PM
To: Brandner, Tom; Buhler, Ken; Cepak, Mike; 'Filipovic, Dragan'; Hamann, Sheldon; Hicks,

Matt; Holm, Eric; Hudson, Roberta; 'Iles, Derric'; Lees, Michael; Markley, Bill; Townsend,
Bob; Walsh, Brian

Subject: FW: updates on the Dewey Burdock project
Attachments: 10-2011 - DB monthly report.doc
FYI

From: Raymond H Johnson [mailto:rhjohnso@usgs.gov]
Sent: Monday, October 31, 2011 11:20 AM

To: "Rick Wilkin <wilkin.rick@epa.gov/@usgs.gov
Subject: updates on the Dewey Burdock project

Hi all,

See attached, an "October" monthly update that covers this summer and upcoming report/presentation plans on the
EPA/USGS Dewey Burdock project.

Cheers,

Ray

FhAEKKFAF*Fddhdddhhkdkhkkhdhkdhhxhx

Raymond H. Johnson, Ph.D.

U.S. Geological Survey

Crustal Imaging and Characterization Team
Mail Stop 964D

Denver Federal Center

P. O. Box 25046

Denver, CO 80225-0046

Phone: 303-236-1885
Fax: 303-236-3200
E-mail: rhjohnso@usgs.gov

Fhkkkkkkkkkkhkhkkkdkrhkkkhkhkhhkkdkhkhhdhkhd
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Holm, Eric

¢

Bob; Walsh, Brian

Subject: FW: updates on the Dewey Burdock project
Attachments: 10-2011 - DB monthly report.doc

From: Raymond H Johnson [mailto:rhjohnso@usgs.qov]
Sent: Monday, October 31, 2011 11:20 AM

To: "Rick Wilkin <wilkin.rick@epa.gov/@usgs.gov
Subject: updates on the Dewey Burdock project

Hi all,

See attached, an "October" monthly update that covers this summer and upcoming report/presentation plans on the

EPA/USGS Dewey Burdock project.
Cheers,

Ray

hhkkkhkkkkhkhkkhhkkkhhkkkkdhhhkrkhdhkkhdrkr

Raymond H. Johnson, Ph.D.

U.S. Geological Survey

Crustal Imaging and Characterization Team
Mail Stop 964D

Denver Federal Center

P. O. Box 25046

Denver, CO 80225-0046

Phone: 303-236-1885
Fax: 303-236-3200
E-mail: rhjohnso@usgs.gov

dkdkkdhkhkhkkhkhkrkhkhkkkkhkrhkhkkhrkrhhhkd
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Sent: y, October 31, 2011 1:53 PM

To: 5 Brandner, Tom; Buhler, Ken; ¢€

o 'Filipovic, Dragan'’; Hamann, Sheldon; Hicks,
Matt; Holm, Eric; Hudson, Roberta; 'Tles, Derric'; Lees, Michael; Markley, Bill; Townsend,
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EPA/USGS Dewey Burdock Project
Monthly Report for October 2011

With summer field work, vacations, and September travel, I have been remiss in getting
any monthly reports out to everyone. This report is a catch up for May through October
and I will begin monthly reports again from now until the project documents go to
review.

Groundwater samples

31 wells were sampled at the Dewey Burdock site the last two weeks of June, 2011.
Sampling went as planned and all the groundwater data has been received. Ray is
currently working on a USGS Open-File Report (OFR) that will release all of the data
and the sampling/analysis methods. Release of the data has been requested by Powertech
and the NRC.

Analyses completed are as follows:

ICP-MS: EPA on a limited suite of elements, USGS full 55 element suite
ICP-AES (or OES): EPA

IC: EPA

DOC: EPA

18-0O and D (stable isotopes): EPA

234U/238U: Northern Arizona University, Mike Ketterer

34-S: University of Arizona, Chris Eastoe

Iron pairs (3+ and 2-+): USGS, David Fey

Tritium: USGS, Robert Michel, Menlo Park

C-14: bottles were collected and are currently in a walk-in cooler — no analyses have been
completed

Solid phase samples

The USGS has several, relatively complete, rock cores that were provided by Powertech.
This includes core from Powertech’s storage shed and leftover core from Hazen
laboratories. That core has now been organized into core boxes and is stored at the USGS
hot rocks room (core is available for viewing upon request). 30 samples were taken from
the core for analyses.

Analyses from the core and status are as follows:

Total carbon and sulfur: EPA — data has been received

Whole rock: full elemental suite — USGS, data has been received

Thin sections for mineralogy: thin sections completed, analysis is on going by Sharon
Diehl (USGS)

XRD/XRF: samples have been prepared, analysis is on going by Bill Benzel (USGS)
Full radiological scan completed.
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Past presentation summary — full history

Abstract only:

Johnson, R.H., 2011, Reactive transport modeling for the proposed Dewey-Burdock
uranium in-situ recovery mine, Edgemont, South Dakota, 6" Uranium Mining and
Hydrogeology Conference in Freiberg, Germany, September 18-22, 2011.

Johnson, R.H., 2011, Use of reactive transport modelling to determine influences on
groundwater at a proposed uranium in-situ recovery mine — geochemistry and
radionuclide distribution before mining, Workshop on naturally occurring
radioactive materials (NORM) in the environment — geochemical and biological
behaviour, tools for risk assessment, September 14-15, 2011, University of Eastern
Finland, Kuopio, Finland.

Johnson, R.H., 2011, Use of reactive transport modelling to determine influences on
groundwater at a proposed uranium in-situ recovery mine — geochemistry and
radionuclide movement during and after mining, Workshop on naturally occurring
radioactive materials (NORM) in the environment — geochemical and biological
behaviour, tools for risk assessment, September 14-15, 2011, University of Eastern
Finland, Kuopio, Finland.

Johnson, R.H., 2011, Reactive transport modeling for the proposed Dewey-Burdock
uranium in-situ recovery mine, Edgemont, South Dakota, South Dakota Department
of Environment and Natural Resources, 23" Annual Environmental and Ground
Water Quality Conference, March 23-24, 2011.

Johnson, R.H., Yoshino, M.E., Hall, S.M., Shea, V.R., 2010, Predictive modeling

strategies for proposed uranium in-situ recovery mines: Geological Society of

America, Abstracts with Programs Vo. 42, No. 5. (Also SME 2011, and EPA

workshop, Sept. 29, 2010).

http://gsa.confex.com/gsa/2010AM/finalprogram/abstract 177436.htm ‘

NOTE: the SME 2011 presentation received an award for the best SME |

environmental division presentation |
\
|
\

Presentations with a short published paper:

Johnson, Raymond H., 2011, Reactive Transport Modeling for the Proposed Dewey
Burdock Uranium In-Situ Recovery Mine, Edgemont, South Dakota, USA. — In:
Riide, R. T., Freund, A. and Wolkersdorfer, C. (eds.): Mine Water — Managing the
Challenges. p. 221 — 225; Aachen, Germany
http:/www.imwa.info/docs/imwa_2011/IMWA2011 Johnson_340.pdf
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Johnson, R.H., Yoshino, M.E., Hall, S.M., Shea, V.R., 2011, Predictive modeling
strategies for proposed uranium in-situ recovery mines: MODFLOW and More 2011,
International Groundwater Modeling Center, Golden, CO, June 5-8, 2011.

Johnson, Raymond H.; Yoshino, Miori E.; Hall, Susan M.; Shea, Valois R., 2010,
Predictive Modeling Strategies for Operations and Closure at Uranium In-Situ
Recovery Mines. — In: Wolkersdorfer, C. and Freund, A.: Mine Water & Innovative
Thinking. — p. 475 — 479; Sydney, Nova Scotia (CBU Press).

http://www.imwa.info/docs/imwa_2010/IMWA2010 Johnson 402.pdf

Personnel summary

In order to complete the USGS/EPA Dewey Burdock project, the following staff are
currently planned to assist in final interpretations and report preparation under USGS
internal funding (current EPA RARE grant expired on Sept. 30, 2011).

Ray Johnson: 8 pay periods, project lead, reactive transport modeling, lead author on
reports.

Sharon Diehl: 6 pay periods, mineralogic interpretations.

Jean Morrison: 4 pay periods, geochemistry and geochemical modeling.

Tanya Gallegos: approx. 3 pay periods, research of solid phase reducing capacities for
natural attenuation at ISR sites, research falls under USGS uranium environmental task
but overlaps with the Dewey Burdock project site and may include work on core from

this site.

Planned reports

The following is the planned reports to complete this project. Note that titles and
authorship are not finalized. The timeline for the OFRs is for on line publication in
Jan/Feb 2012 and the two journal articles to be in review by spring/early summer.

Geochemical data from groundwater at the Dewey Burdock proposed uranium in-situ
recovery mine, South Dakota, Johnson and others, USGS OFR

Geochemical data and mineralogy from rock cores at the Dewey Burdock proposed
uranium in-situ recovery mine, South Dakota, Johnson and others, USGS OFR

Data requirements for reactive transport modeling at uranium in-situ recovery mines,
Johnson and others, general “how-to” review article in a journal, for use by EPA, NRC
and others.
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Reactive transport modeling at the Dewey Burdock proposed uranium in-situ recovery
mine, Johnson and others, journal article on details, results, interpretation of the reactive
transport modeling.

Planned presentations

Note that titles and authorship are not finalized.

Mineralogy from the Dewey Burdock, proposed uranium in-situ recovery mine, Diehl,
Benzel, Johnson, South Dakota Water Quality Conference in Fort Pierre, SD, March,
2012.

Using reactive transport modeling to predict groundwater quality after uranium in-situ
recovery mining, Johnson, Morrison, Diehl, Benzel, South Dakota Water Quality
Conference in Fort Pierre, SD, March, 2012.

Using reactive transport modeling to predict groundwater quality after uranium in-situ
recovery mining, Johnson, Morrison, Diehl, Benzel, National Ground Water
Association's Ground Water Summit, Garden Grove, CA, May, 2012.

We are hoping that Errol Lawrence, Petrotek, will give a presentation in either or both the
above California and South Dakota meetings on the groundwater flow modeling that they
have done at the Dewey Burdock site. In addition, some of the above presentations have
the potential to be given at NRC’s annual uranium recovery workshop given at the end of
May in Denver each year (need to be invited).

Summary presentation by Ray Johnson at the EPA to complete EPA RARE grant
requirements. Full title and date — to be determined.
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From:

Sent: .

To: Walsh, Brian; Brandner, Tom; Buhler, Ken; Erbele, Garland; Filipovic,
Dragan; Hamann, Sheldon; Hicks, Matt; Holm, EFic; Hudson, Roberta; Iles, Derric; Lees,
Michael; Markley, Bill; Townsend, Bob

Subject: FW: USGS Work Plan

Attachments: R8UIC_ISR_FY10_RARE_Proposal.doc

FYI

From: Shea.Valois@epamail.epa.gov [mailto:Shea.Valois@epamail.epa.gov]
Sent: Monday, May 10, 2010 4:51 PM

To: Walsh, Brian

Subject: Re: USGS Work Plan

Hi Brian,
Here is the proposal. The work plan hasn't been developed yet - the grant hasn't officially started.

(See attached file: RSUIC_ISR_FY10_RARE_Proposal.doc)

Valois Shea

US EPA Region 8
8P-W-GW

1595 Wynkoop Street
Denver, CO 80202-1129
phone: 303-312-6276
fax: 303-312-6741
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| <Brian.Walsh@state.sd.us>

| Subject: |

| USGS Work Plan

Hi Valois,

Is there a work plan for your contract with USGS to do the modeling work for the Dewey - Burdock project? If so, is
there any chance we could see a copy before we meet next week? It might help us focus our comments for the USGS

folks. Let me know.

Thanks,

Brian J. Walsh

Hydrology Specialist

SD DENR

523 E. Capitol Ave.
Pierre SD 57501
605.773.6477

(fax) 605.773.6035
Brian.Walsh@state.sd.us
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Region 8 UIC Program/Office of Research and Development
FY2010 Regional Applied Research Effort Project Proposal

Project Title: Development of Hydrogeologic and Geochemical Modeling Methodologies for Characterization of
Potential Groundwater Impacts from In-Situ Recovery of Uranium

Regional Technical Contact:

Valois Shea, Groundwater Program, Office of Partnerships and Regulatory Assistance

shea.valois(@epa.gov (303) 312-6276

Supervisory signatures acknowledging that proposal topic is a priority area of research:

Sadie Hoskie, Director Debra H. Thomas, Deputy ARA

Water Program Office of Partnerships and Regulatory Assistance

Signature Signature

Region 8 Science Liaison: ORD Project Office Principal Investigator:

Patti Lynne Tyler Richard T. Wilkin, Ph.D.
U.S. EPA National Risk Management
Research Laboratory

Signature 919 Kerr Research Drive, Ada, OK 74820
wilkin.rick(@epa.gov__ (580) 436-8874

I. Abstract:

The EPA Region 8 Underground Injection Control (UIC) Program has received a permit application for a proposed
uranium in-situ recovery (ISR) mine site located approximately 65 miles southwest of Rapid City, South Dakota. This
ISR injection project will be the first ever authorized directly by the EPA. The authorization will entail issuing a UIC
permit for injection activity and an aquifer exemption to allow injected lixiviant to mobilize contaminants through the
uranium-ore-bearing portions of the aquifer.

Previously permitted ISR uranium mine sites in Wyoming, Texas, and Nebraska are located in unpopulated areas where
the ore-bearing aquifers are not being used as drinking water sources near the mine sites. Groundwater models of ISR
projects to date are useful for large scale hydrologic and geochemical evaluations, but have not been called upon to
provide detailed geochemical and hydrologic analysis simulating private well use near the aquifer exemption boundary
during mining and restoration. There are private drinking water wells near the proposed aquifer exemption boundary of
the proposed ISR site in South Dakota. Detailed analyses of fate and transport of the mobilized contaminants within and
around the ore-bodies, and sensitivity analyses are needed to evaluate the impact of aquifer exemption boundary
delineation on these drinking water wells during the uranium mining and post-mining groundwater restoration.

The UIC Program is tasked under the Safe Drinking Water Act (SDWA) with developing injection well permit
requirements and aquifer exemption boundary delineations that are protective of underground sources of drinking water.
The Region 8 UIC Program is seeking support from the EPA Office of Research and Development (ORD) and the U.S.
Geological Survey (USGS) for the analysis of aquifer characterization and modeling methodologies and to develop a
strategy to aid UIC permit writers with evaluation of permit application data and establishing sound, science-based,
permit requirements.

I1. Background:

A renewed interest in uranium mining has been motivated by a number of factors, including concern for America’s
energy security, an interest in developing energy resources that result in smaller carbon footprints, and the depletion of
national uranium reserves. The resulting rise in uranium ore prices in the past few years has uranium mining companies
re-evaluating uranium deposits originally characterized during the early 1980s as economically viable mining projects.

The ISR process involves the use of injection wells to introduce an oxidizing solution (lixiviant) into a uranium orebody
located within a permeable sandstone confined aquifer. The lixiviant flows through the uranium deposit, dissolves the
uranium, and transports it in solution to production wells that pump the uranium-bearing “pregnant” solution from the
ground. In Region 8, the ore-bearing aquifers are usually of drinking water quality, except where ore bodies create
localized contamination within the aquifer. The EPA will be tasked with issuing a UIC permit for injection activity and
an aquifer exemption to allow lixiviant to mobilize contaminants regulated under the SDWA through the mined portion

Page 1 of 4 7/29/2013
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Region 8 UIC Program/Office of Research and Development
FY2010 Regional Applied Research Effort Project Proposal

of the aquifer. The aquifer exemptions will permanently exempt the mineable portion of the aquifer from protection as
an underground source of drinking water under the SDWA.

Region 8 contains several potential uranium ISR prospects. The Region 8 UIC Program has received an ISR injection
well permit for a proposed uranium mine site approximately 65 miles southeast of Rapid City, South Dakota, and
anticipates receiving another permit application for a proposed site 70 miles northeast of Denver, Colorado before the
end of 2010. The proposed South Dakota ISR project will be the first ever authorized directly by the EPA. These two
proposed mine sites are located in areas that are more populated than previously permitted ISR uranium sites in
Wyoming, Texas, and Nebraska. There are private drinking water wells located near the proposed aquifer exemption
boundaries.

Although the ISR method of uranium mining has a less disruptive overall environmental impact compared to open-pit
mining, this mining method significantly alters the groundwater chemistry and flow patterns during mining and the
subsequent groundwater restoration process which, in theory, returns the mined aquifer to its pre-mining conditions.
The USGS prepared a report for the United States Nuclear Regulatory Commission (NRC)' that discussed the modeling
of groundwater flow, solute transport, and geochemical reactions associated with a particular ISR site in order to
estimate costs for the groundwater restoration process after mining is completed. The report discusses groundwater-
modeling techniques that are useful for mining companies and regulators to establish operating plans and permitting
conditions for mining and groundwater restoration. While useful for large scale hydrogeologic and geochemical
evaluations, groundwater models of ISR projects to date have not had to provide detailed analyses of geochemical and
hydrologic impacts simulating of the private well use near the aquifer exemption boundary during mining and
restoration.

Protecting both the water quality and production volume of private wells near the mining sites will depend on more
detailed, site-specific evaluation of hydrologic characteristics of the mined aquifer, especially along boundaries of the
permitted area. The South Dakota site is further complicated by the existence of abandoned, open-pit, uranium mines
currently filled with water, and variability in the confining properties of the geologic unit above the ore-bearing aquifer.
Determining the effects of these features will be critical for establishing permit requirements that will impose tight
controls along the ISR perimeters. Proposed ISR uranium sites in Region 8 are generating a high level of concern and
scrutiny from local residents, officials, and U.S. congressional representatives regarding groundwater contamination.
Public concerns include: the potential for groundwater contamination; production volume loss in private drinking water
wells; and the veracity and credibility of data and information supplied by the applicant.

I11. Research Objectives:
Hydrologic and geochemical modeling of the uranium ore-bearing aquifers will provide information to support the
development of effective EPA permit requirements and aquifer exemption delineations. The results of this research
effort will ensure that permit requirements and aquifer exemption decisions are based on sound science and are
protective of underground sources of drinking water as mandated by the SDWA. These results will be achieved through
the following objectives:
1. Development of a methodology to test and verify the soundness of applicant-submitted data and groundwater
modeling results;
2. Characterization of site-specific hydrologic and geochemical impacts of lixiviant-aquifer interactions by
conducting independent groundwater and geochemical modeling;
3. Development of an appropriate modeling strategy that can more fully answer questions regarding impact on
nearby drinking water resources (contamination and availability) during ISR mining and restoration; and
4. Performance of sensitivity analyses to identify areas where tighter controls will be needed to protect private
water wells near the ISR wellfields.

The project will provide information and methodologies for environmentally protective decision-making that will
benefit the South Dakota Department of Environment and Natural Resources (DENR) agencies and NRC which are
tasked with regulating different aspects of the overall uranium extraction project, including groundwater protection and

! Consideration of Geochemical Issues in Groundwater Restoration at Uranium In-Situ Leach Mining Facilities. NUREG/CR-6870,
January 2007. Prepared by J.A. Davis and G.P. Curtis, US Geologic Survey, A. Schwartzman, NRC Project Manager; for the
Division of Fuel, Engineering and Radiological Research, Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory
Commission.

Page 2 of 4 7/29/2013

Wild Horse - Response to First Set - Request for Production # 7 (Continued)

00712




Region 8 UIC Program/Office of Research and Development
FY2010 Regional Applied Research Effort Project Proposal

restoration. The methodologies developed will be transferrable to other similar projects, benefitting other EPA Regions
and state programs. These methodologies will provide ORD with another tool to assist other EPA Regions tasked with
making similar regulatory decisions.

IV. Research Approach:

The mining company has generated a detailed three-dimensional geologic model of the proposed mine site, based on an
extensive network of exploratory drill holes. This geologic information will serve as the framework for the aquifer
model. The mining company has also conducted more than five quarters of water quality sampling to establish baseline
data for the proposed mine site. Two aquifer tests have been conducted to provide preliminary aquifer characterization.
USGS has committed to two months of preliminary modeling work before this research effort begins. This time will be
used to set up the initial geochemical, geologic and aquifer property models that will support the work to be performed
under this research project.

The first step of this project will involve a review by USGS to determine if the information provided by the mining
company is adequate to support this research effort. This step will involve using data provided by the mining company
to proceed with hydrologic and geochemical modeling to verify modeling results presented in the permit application.
This step would determine whether actual site conditions are well understood and adequately characterized.

The second step will involve a more detailed analysis of area along the proposed aquifer exemption boundary where
private drinking water wells are located adjacent to the mine site. The effects of injection and pumping wells will be
added to the model to simulate the hydrologic impact of proposed well fields. Geologic anomalies, such as the
abandoned surface mines and variability in the confining unit, will be investigated. Sensitivity analyses will be
performed to determine the effects of pumping rate and injection pressure. Excursions detection and recovery will be
simulated in conjunction with private well usage during the mining process. Modeling of more detailed areas will be
conducted to identify and fine-tune those parameters that will have the greater effects on groundwater quality and
quantity.

The third step will involve recording and documenting the aquifer characterization, geochemical, and hydrologic
modeling methodologies in a draft report. The methodologies will be part of a written “how-to” strategy to aid UIC
permit writers with evaluation of permit application data, what constitutes adequate modeling, and how different
modeling outcomes affect permit requirements. In addition, this draft report will highlight modeling uncertainties and
limitations due to such things as lack of data, inadequate parameter characterization, modeling code deficiencies, etc.
Project results will generate science-based recommendations for the EPA to use in establishing protective operating and
monitoring conditions in the permit. The project will also provide information for the NRC and South Dakota state
agencies with the authority to establish the requirements for post-mining, groundwater restoration.

Once the EPA injection well permit is issued, the ISR well fields will be installed. The mining company will conduct
more detailed, site-specific aquifer tests on the well fields. Information from these tests will be used to evaluate and
calibrate the models developed. Once mining begins, additional aquifer characterization data will be generated to further
evaluate and calibrate project models. A final report will be generated at end of the project summarizing the whole
modeling effort and the effectiveness of permit requirements based on the earlier modeling work. In addition, the USGS
will provide a longer-term follow up on model calibration and usefulness with the addition on any new company data
beyond this initial project.

V. Research Products:

This research effort is expected to provide a significant body of information regarding the effects that ISR uranium
mining will have on impacted aquifers. Highly transferrable aquifer evaluation methodologies will be developed that
will benefit ORD, other EPA Regions, and state programs regulating similar sites. It will provide EPA, and other
agencies, with a solid scientific basis for regulatory decision making for determining critical permitting requirements
and for setting and evaluating groundwater restoration standards and goals. It also will provide information on
subsurface hydrologic and geologic characteristics affecting subsurface flow of mineral-bearing fluids during both
mining and groundwater restoration phases. Finally, the data gathered will support critical hydrologic modeling of
groundwater flow from outside the mining area that is pulled in by the inward hydraulic gradient created during the
mining and groundwater restoration phases of the operation. According to a report prepared for the NRC in January
2007', groundwater restoration after mining is a substantial part of the operation, and dynamic modeling using reliable
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Region 8 UIC Program/Office of Research and Development
FY2010 Regional Applied Research Effort Project Proposal

data is critical to accurately modeling the groundwater system and achieving effective post-mining groundwater
restoration.

ISR uranium mining requires significantly altering groundwater chemistry during mining in order to mine the ore body,
and the long-term effects of significantly altering the geochemistry of a drinking water aquifer for the purpose of
mobilizing uranium and other metals at ISR operations are not well established or understood, even when significant
post-closure remediation has been undertaken. In particular, post-production restoration of the mining site is required to
restore the groundwater quality to state and NRC standards; however, there is a lack of understanding about how
successful restoration processes will be, and what will be the eventual long-term impacts to groundwater quality.

This project will provide a significant start for a longer term USGS project that will continue aquifer evaluation through
post-mining groundwater restoration, while meeting the shorter term needs of EPA. EPA needs include an analysis of
aquifer characterization and modeling methodologies, and the development of a strategy to aid UIC permit writers with
evaluation of permit application data and establishing sound, science-based, permit requirements.

VI. Project Budget and Calendar:
By the start date of the project, USGS will have already created the basic design for the model based on an electronic
three-dimensional geologic model provided by the mining company.

Date Milestone

June 1, 2010 Begin loading model with geochemical and aquifer flow properties.

September 30, 2010 Completion of hydrologic and geochemical modeling to establish permit conditions.

October 31, 2010 Evaluation of methods and models used

December 15, 2010 Draft Report detailing site-specific findings, outlining methodologies and aquifer
characterization strategies for permit writers.

after permit issuance Mining company will install wellfields and conduct site-specific aquifer tests
Evaluate and calibrate models with more detailed characterization data

wellfield mining Evaluate and calibrate models with aquifer behavior data generated during the mining

commences process

By 1 year after start of | Final Modeling Methodology and Strategy Report that includes description of model

project development and calibration as more data becomes available

Participants and Region 8 Contacts:

The EPA Region 8 Lead Technical Contact, Valois Shea will:

e  Be considered the primary contact and will administer grant requirements.

e  Work closely with the ORD Principal Investigator, Richard T. Wilkin, Ph.D., to jointly manage the project mission,
goals, and completion of research products.
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