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ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) issues licenses for the possession and use
of source material provided that proposed facilities meet NRC regulatory requirements and will
be operated in a manner that is protective of public health and safety and the environment.
Under the NRC environmental protection regulations in 10 CFR Part 51, which implement the
National Environmental Policy Act of 1969 (NEPA), issuance of a license to possess and use
source material for uranium milling, as defined in 10 CFR Part 40, requires an environmental
impact statement (EIS) or a supplement to an EIS.

In May 2009, NRC issued NUREG-1910, the Generic Environmental Impact Statement for
In-Situ Leach Uranium Facilities (GEIS) (NRC, 2009). In the GEIS, NRC assessed the
potential environmental impacts from the construction, operation, aquifer restoration, and
decommissioning of an in-situ leach uranium recovery facility [also known as an in-situ recovery
(ISR) facility] located in four specified geographic regions of the western United States. As part
of this assessment, NRC determined which potential impacts will be essentially the same for all
ISR facilities and which will result in varying levels of impact for different facilities, thus requiring
further site-specific information to determine potential impacts. The GEIS provides a starting
point for NRC NEPA analyses for site-specific license applications for new ISR facilities, as well
as for applications to amend or renew existing ISR licenses.

By letter dated August 10, 2009, Powertech (USA), Inc. (Powertech, referred to herein as the
applicant) submitted a license application to NRC for a new source material license for the
Dewey-Burdock ISR Project. The proposed Dewey-Burdock ISR Project will be located in

Fall River and Custer Counties, South Dakota, which is in the Nebraska-South Dakota-Wyoming
Uranium Milling Region identified in the GEIS. The NRC staff prepared this Supplemental
Environmental Impact Statement (SEIS) to evaluate the potential environmental impacts from
the applicant’s proposal to construct, operate, conduct aquifer restoration, and decommission
an ISR uranium facility at the proposed Dewey-Burdock ISR Project. This SEIS describes the
environment potentially affected by the proposed site activities, presents the potential
environmental impacts resulting from reasonable alternatives to the proposed action, and
describes the applicant’s environmental monitoring program and proposed mitigation measures.
In conducting its analysis in this SEIS, the NRC staff evaluated site-specific data and
information to determine whether the applicant’s proposed activities and site characteristics
were consistent with those evaluated in the GEIS. NRC staff then determined relevant sections,
findings, and conclusions in the GEIS that could be incorporated by reference and areas that
required additional analysis. Based on its environmental review, the NRC staff recommendation
is that a source material license for the proposed action be issued as requested, unless safety
issues mandate otherwise.

Paperwork Reduction Act Statement
This NUREG contains and references information collection requirements that are subject to the
Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.). These information collections were

approved by the Office of Management and Budget (OMB), approval numbers 3150-0014,
3150-0020, 3150-0021, and 3150-0008.



Public Protection Notification

NRC may not conduct or sponsor, and a person is not required to respond to, a request for
information or an information collection requirement unless the requesting document displays a
currently valid OMB control number.
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EXECUTIVE SUMMARY
BACKGROUND

By letter dated August 10, 2009, Powertech (USA), Inc. (Powertech) submitted an application to
the U.S. Nuclear Regulatory Commission (NRC) for a new source material license for the
Dewey-Burdock /n-Situ Uranium Recovery Project, located in Fall River and Custer Counties,
South Dakota. The applicant is proposing to recover uranium using the in-situ leach (ISL) [also
known as in-situ recovery (ISR)] process. The proposed Dewey-Burdock ISR Project will
include processing facilities and sequentially developed wellfields sited in two contiguous areas,
the Burdock area and the Dewey area. Proposed facilities include a central processing plant in
the Burdock area, a satellite facility in the Dewey area, wellfields, Class V deep injection wells
and/or land application areas for disposal of liquid wastes, and the attendant infrastructure

(e.g., pipelines and surface impoundments).

The Atomic Energy Act of 1954 (AEA), as amended by the Uranium Mill Tailings Radiation
Control Act of 1978, authorizes NRC to issue licenses for the possession and use of

source material and byproduct material. These statutes require NRC to license facilities,
including ISR operations, in accordance with NRC regulatory requirements to protect

public health and safety from radiological hazards. Under the NRC environmental

protection regulations in 10 CFR Part 51, which implement the National Environmental Policy
Act of 1969 (NEPA), preparation of an environmental impact statement (EIS) or supplement to
an EIS is required for issuance of a license to possess and use source material for uranium
milling [10 CFR 51.20(b)(8)].

In May 2009, the NRC staff issued NUREG-1910, the Generic Environmental Impact Statement
for In-Situ Leach Uranium Milling Facilities (herein referred to as the GEIS) (NRC, 2009). In the
GEIS, NRC assessed potential environmental impacts from the construction, operation, aquifer
restoration, and decommissioning of an ISR facility located in four specified geographic regions
of the western United States. The proposed Dewey-Burdock ISR Project is located within the
Nebraska-South Dakota-Wyoming Uranium Milling Region identified in the GEIS. The GEIS
provides a starting point for NRC NEPA analyses for site-specific license applications for new
ISR facilities, as well as for applications that amend or renew existing ISR licenses. This
Supplemental EIS (SEIS) incorporates by reference information from the GEIS and also uses
information from the applicant’s license application and other independent sources to fulfill the
requirements set forth in 10 CFR 51.20(b)(8).

This SEIS includes the NRC staff analysis that considers and weighs the environmental effects
of the proposed action, the environmental impacts of alternatives to the proposed action, and
mitigation measures to either reduce or avoid adverse effects. It also includes the NRC staff’s
recommendation regarding the proposed action.

This SEIS was prepared in cooperation with the U.S. Bureau of Land Management (BLM). BLM
has requested to be and is acting as a cooperating agency with NRC to evaluate the impacts of
Powertech’s Plan of Operations in accordance with the National Memorandum of Understanding
with NRC. BLM manages 97 ha [240 ac] of land within the proposed Dewey-Burdock ISR
Project area. Under 43 CFR Part 3809, BLM is required to review the environmental impacts of
federal actions on surface lands to assure that there is no “unnecessary or undue degradation
of public lands.” To fulfill this requirement, the applicant submitted a Plan of Operations to BLM
for the Dewey-Burdock ISR Project on August 26, 2009. Powertech modified the Plan of
Operations and resubmitted it to BLM on January 28, 2011.
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Executive Summary FINAL

PURPOSE AND NEED FOR THE PROPOSED ACTION

NRC regulates uranium milling, as defined in 10 CFR 40.4, including the ISR process, under
10 CFR Part 40, “Domestic Licensing of Source Material.” The applicant is seeking an NRC
source material license to authorize commercial-scale ISR uranium recovery at the proposed
Dewey-Burdock ISR Project. The purpose and need for the proposed federal action is to either
grant or deny the applicant a license to use ISR technology to recover uranium and produce
yellowcake at the proposed project site. Yellowcake is the uranium oxide product of the ISR
milling process used to produce various products including fuel for commercially operated
nuclear power reactors.

This definition of purpose and need reflects the Commission’s recognition that, unless there are
findings in either the AEA-required safety review or in the NEPA environmental analysis that
would lead NRC to reject a license application, NRC has no role in a company’s business
decision to submit a license application to operate an ISR facility at a particular location.

The BLM purpose and need for the proposed action is to provide for orderly, efficient, and
environmentally responsible mining of the uranium resource. The uranium resource is needed
to fulfill market demands for this product for power generation and other needs. These public
lands are open to mineral entry, and the applicant has filed mining claims on them. Within the
proposed project area, Powertech maintains the mining claims associated with 1,708 ha
[4,220 ac] of federal land that the U.S. Government reserved under the Stock-Raising
Homestead Act. The BLM federal decision is to either approve the Powertech-modified Plan of
Operations subject to mitigation included in the license application and this SEIS, or deny
approval of the Plan of Operations. BLM’s responsibility to respond to the Plan of Operations
establishes the need for the action. The mining claimant has the right to mine and develop the
mining claims as long as it can be done without causing unnecessary or undue degradation of
the public lands and follows pertinent laws and regulations under 43 CFR Part 3800.

THE PROJECT AREA

The proposed Dewey-Burdock ISR Project is located in Custer and Fall River Counties,
South Dakota, within the Great Plains physiographic province on the edge of the Black Hills
uplift. The proposed site is located approximately 21 km [13 mi] north-northwest of the city
of Edgemont, approximately 64 km [40 mi] west of the city of Hot Springs, and approximately
80 km [50 mi] southwest of the city of Custer. The total land area of the proposed
Dewey-Burdock Project is 4,282 ha [10,580 ac]. Sections within the proposed project area are
split estate, in which two or more parties own the surface and subsurface mineral rights. The
surface rights are both publicly and privately owned. Approximately 4,185 ha [10,340 ac] of
land is privately owned, and the remaining 97 ha [240 ac] of surface rights are owned by the
U.S. Government and administered by BLM. The subsurface mineral rights are owned by
various private entities and federally reserved by the U.S. Government.

The proposed Dewey-Burdock ISR Project will consist of processing facilities and sequentially
developed wellfields in two contiguous areas: the Burdock area and the Dewey area. Planned
facilities associated with the proposed project include buildings associated with a central
processing plant in the Burdock area and a satellite facility in the Dewey area; surface
impoundments; wellfields and their associated infrastructure (e.g., wells, header houses, and
pipelines); Class V deep injection wells and/or land application areas for disposal of liquid
wastes; and access roads. The applicant estimated that the land surface area that will be
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affected by proposed ISR operations will be approximately 98 ha [243 ac] if Class V deep
injection wells alone are used to dispose of process-related liquid wastes and approximately
566 ha [1,398 ac] if land application alone is used to dispose of liquid wastes.

IN-SITU RECOVERY PROCESS

During the ISR process, an oxidant-charged solution, called a lixiviant, is injected into the
production zone aquifer (uranium orebody) through injection wells. Typically, a lixiviant

uses native groundwater (from the production zone aquifer), carbon dioxide, and sodium
carbonate/bicarbonate, with an oxygen or hydrogen peroxide oxidant. As the lixiviant circulates
through the production zone, it oxidizes and dissolves the mineralized uranium, which is present
in a reduced chemical state. The resulting uranium-rich solution is drawn to recovery wells by
pumping and then transferred to a processing facility via a network of pipelines, which may be
buried just below the ground surface. At the processing facility, the uranium is removed from
solution (typically via ion exchange). The resulting barren solution is then recharged with the
oxidant and reinjected to recover more uranium.

During production, the uranium recovery solution continually moves through the aquifer from
injection wells to recovery wells. These wells can be arranged in a variety of geometric patterns
depending on the location and orientation of the orebody, aquifer permeability, and operator
preference. Wellfields are typically designed in a five-spot or seven-spot pattern, with each
recovery (i.e., production) well located inside a ring of injection wells. Monitoring wells are
installed in the production zone aquifer and surround the wellfield pattern area. Monitoring
wells are screened (i.e., open to allow water to enter) in the appropriate stratigraphic horizon
to detect the potential migration of lixiviant away from the production zone. Monitor wells are
also installed in the overlying and underlying aquifers to detect the potential vertical

migration of lixiviant outside the production zone. The uranium that is recovered from the
solution is processed, dried into yellowcake, packaged into NRC- and U.S. Department of
Transportation (USDOT)-approved 208-L [55-gal] steel drums, and trucked offsite to a licensed
conversion facility.

An underground injection control (UIC) program regulates the design, construction, testing,
operation, and closure of injection wells at ISR facilities. Before ISR operations begin, the
portion of the aquifer(s) designated for uranium recovery must be exempted from the
underground source of drinking water (USDW) designation, in accordance with the Safe
Drinking Water Act (SDWA). Once production is complete, the production zone groundwater is
restored to NRC-approved groundwater protection standards, which are protective of the
surrounding groundwater. The site is decommissioned according to an NRC-approved
decommissioning plan and in accordance with NRC-approved standards. Once
decommissioning is approved, the site may be released for public use.

ALTERNATIVES

The NRC environmental review regulations that implement NEPA in 10 CFR Part 51 require
NRC to consider reasonable alternatives, including the No-Action alternative, to a proposed
action. The NRC staff considered a range of alternatives that would fulfill the underlying
purpose and need for the proposed action. From this analysis, a set of reasonable alternatives
was developed, and the impacts of the proposed action were compared with the impacts that
would result if a given alternative was implemented. This SEIS evaluates the potential
environmental impacts of the proposed action and the No-Action alternative and also considers
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alternative wastewater disposal options to the proposed action. Under the No-Action
alternative, the applicant would not construct and operate ISR facilities at the proposed site.
Other alternatives considered at the proposed Dewey-Burdock ISR Project site but eliminated
from detailed analysis include conventional mining and milling, conventional mining and heap
leach processing, alternative lixiviants, alternative site locations, and alternative well completion
methods. These alternatives were eliminated from detailed study because they either would not
meet the purpose and need of the proposed project or would cause greater environmental
impacts than the proposed action. This SEIS also discusses alternative wastewater disposal
options (evaporation ponds and surface water discharge) that were not included in the
proposed action.

SUMMARY OF ENVIRONMENTAL IMPACTS

This SEIS includes the NRC staff analysis that considers and weighs the environmental impacts
from the construction, operation, aquifer restoration, and decommissioning of ISR operations at
the proposed Dewey-Burdock ISR Project site and the No-Action alternative. This SEIS also
describes mitigation measures for the reduction or avoidance of potential adverse impacts that
(i) the applicant has committed to in its NRC license application, (ii) will be required under other
federal and state permits or processes, or (iii) are additional measures NRC staff identified as
having the potential to reduce environmental impacts but that the applicant did not commit to in
its application. The SEIS uses the assessments and conclusions reached in the GEIS in
combination with site-specific information to assess and categorize impacts.

As discussed in the GEIS and consistent with NUREG-1748 (NRC, 2003), the significance of
potential environmental impacts is categorized as follows:

SMALL: The environmental effects are not detectable or are so minor that they will
neither destabilize nor noticeably alter any important attribute of the resource.

MODERATE: The environmental effects are sufficient to alter noticeably, but not
destabilize, important attributes of the resource.

LARGE: The environmental effects are clearly noticeable and are sufficient to
destabilize important attributes of the resource.

Chapter 4 of this SEIS provides the NRC evaluation of the potential environmental impacts
from the construction, operation, aquifer restoration, and decommissioning of the proposed
Dewey-Burdock ISR Project. The significance of impacts from the ISR facility lifecycle is listed
next, followed by a summary of impacts by environmental resource area and ISR phase for the
proposed action.

Impacts by Resource Area and In-Situ Recovery Facility Phase
Land Use

Construction: Impacts will be SMALL. If deep well disposal via Class V injection wells alone is
used to dispose of liquid wastes, approximately 98 ha [243 ac] or 2.3 percent of the proposed
project area will be disturbed by the construction phase. If land application alone is used to
dispose of liquid wastes, the construction phase will disturb approximately 566 ha [1,398 ac] or
13.2 percent of the proposed project area. Topsoil will be stripped and stockpiled prior to
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building surface facilities, developing initial wellfields and attendant infrastructure, and
constructing access roads. Livestock grazing and recreational activities will be excluded
from fenced areas surrounding the central plant, satellite facility, surface impoundments,
andwellfields.

Operation: Impacts will be SMALL. Land use impacts during the operations phase will be
limited to the wellfields and will be similar to, or less than, those during the construction phase.
Wellfields will be developed sequentially resulting in disturbance of approximately 57 ha
[140ac]. Land disturbance and access restrictions will result from drilling new wells and
constructing additional header houses and pipelines. Livestock grazing and recreational
activities will continue to be restricted from the central plant, satellite facility, surface
impoundments, and wellfields. Potential land application areas may also be fenced to control
livestock access.

Aaquifer Restoration: Impacts will be SMALL. Land use impacts will be similar to, or less than
those described for the operations phase. Land use impacts will decrease as fewer wells and
pump houses are used and overall equipment traffic and use diminish. Access to wellfields
and surface facilities will continue to be restricted. No additional land will be disturbed to
construct facilities.

Decommissioning: Impacts will be SMALL to MODERATE. Decommissioning the buildings,
wellfields, storage ponds, and access roads and removing potentially contaminated soil will
result in a temporary, short-term increase in land-disturbing activities. Upon completion of the
plugging and abandonment of wells, the soil will be returned to areas in the wellfield where it
had been removed and reseeded. At the end of decommissioning, because the reclaimed land
will be released for other uses and no longer restricted, the land use impact in disturbed areas
will be MODERATE until vegetation becomes reestablished. After vegetation is reestablished in
reclaimed areas, the land will be returned to a condition that can support a variety of land uses;
therefore, the impact will be SMALL.

Transportation

Construction: Impacts will be SMALL. Dewey Road, the unpaved gravel road nearest the
proposed site, will experience a 42 percent increase over existing traffic considering both autos
and trucks during the ISR construction phase. This increase in traffic will incrementally
accelerate degradation of road surfaces, increase the generation of dust, and increase the
potential for traffic accidents and wildlife or livestock kills. The well-traveled regional roads will
not be impacted significantly by construction traffic.

Operation: Impacts will be SMALL. Dewey Road, the road nearest the proposed site, will
experience a 24 percent increase in daily vehicle traffic during the ISR operations phase. This
increase in traffic will incrementally accelerate degradation of road surfaces, increase the
generation of dust, and increase the potential for traffic accidents and wildlife or livestock kills.
Additionally, the transport of yellowcake product, hazardous materials, uranium-loaded resins
from the Dewey Unit to the Burdock Unit, and wastes could result in spills or leakage if an
accident occurred; however, this risk was determined to be low and will be further limited by
compliance with existing NRC and USDOT transportation regulations and the implementation of
best management practices (BMPs) for containing leakage and spills.
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Aaquifer Restoration: Impacts will be SMALL. Transportation impacts will be less than those
estimated for the construction and operation phases because the need to transport yellowcake
product, hazardous materials, and uranium-loaded resins between units will decrease as aquifer
restoration progresses. The decrease in supply shipments, waste shipments, and employee
commuting (because fewer workers will be involved) will reduce the potential for accidents and
therefore for any spills or leakage.

Decommissioning: Impacts will be SMALL. Transportation impacts will be less than those
during the construction and operation phases because the transport of yellowcake product and
processing chemicals will end during decommissioning. Access roads will either be reclaimed
or left in place for future use. Waste shipments will increase temporarily, but will still represent a
small contribution to daily traffic. Fewer workers will be employed, further reducing the potential
transportation impact during this phase.

Geology and Soils

Construction: Impacts will be SMALL. Earthmoving activities associated with construction of
the Burdock central plant and Dewey satellite plant facilities, access roads, wellfields, pipelines,
and surface impoundments will include topsoil clearing and land grading. Topsoil removed
during these activities will be stored and reused later to restore disturbed areas. The limited
areal extent of the construction area, the soil stockpiling procedures, the implementation of
BMPs, the short duration of the construction phase, and mitigative measures such as
reestablishment of native vegetation will further minimize the potential impact on soils.

Operation: Impacts will be SMALL. The uranium mobilization and recovery process will not
remove rock matrix from production zone sandstones and will not dewater production zone
aquifers. Therefore, no significant matrix compression or ground subsidence is expected. The
occurrence of potential spills during transfer of uranium-bearing lixiviant to and from the Burdock
central plant and Dewey satellite facility will be mitigated by implementing onsite standard
procedures and by complying with NRC requirements for spill response and reporting of surface
releases and cleanup of any contaminated soils. The U.S. Environmental Protection Agency
(EPA) will determine the suitability of deep geologic formations for deep Class V disposal of
liquid waste before issuing an UIC permit for Class V injection wells. Treated wastewater
disposed of in Class V injection wells will be required to meet release standards as referenced
in 10 CFR Part 20, Subparts D and K and Appendix B, Table 2, Column 2. Potential soil
contamination in proposed land application areas will be monitored by implementing soil
collection and sampling procedures. Treated wastewater applied to land application areas will
be required to meet NRC release limit criteria, as referenced in 10 CFR Part 20, Appendix B,
and applicable state groundwater quality standards under a Groundwater Discharge Plan (GDP)
approved by South Dakota Department of Environment and Natural Resources (SDDENR).

Aaquifer Restoration: Impacts will be SMALL. During aquifer restoration, the processes of
groundwater sweep and groundwater transfer will not remove rock matrix from production zone
sandstones. The formation groundwater pressure within the extraction zone will be decreased
during restoration as groundwater is removed to ensure the direction of groundwater flow is into
the wellfields to reduce the potential for offsite migration of constituents. However, the change
in groundwater pressure will not result in collapse of overlying rock strata as it is supported by
the rock matrix of the formation. The potential impact to soils from spills, leaks, and land
application of treated wastewater will be comparable to that described for the operations phase.
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The NRC requirements for spill response and recovery and routine monitoring programs will
also apply.

Decommissioning: Impacts will be SMALL. Disruption or displacement of soils will occur during
dismantling of the facilities and reclamation of the land; however, the disturbed lands will be
restored to their preextraction land use. Topsoil will be reclaimed and the surface regraded to
the original topography.

Surface Waters and Wetlands

Construction: Impacts will be SMALL. The occurrence of surface water at the proposed
Dewey-Burdock site is limited, and surface water flow in channels is ephemeral except for
perennial Beaver Creek. The applicant will construct ISR processing and support facilities on
level areas and outside the 100-year floodplain. National Pollutant Discharge Elimination
System (NPDES) permits issued by SDDENR will set limits to control the amount of pollutants
that can enter surface water bodies. Implementation of a stormwater pollution management
plan (SWMP) will control stormwater runoff during construction and ensure that surface water
runoff from disturbed areas meets NPDES permit limits. U.S. Army Corps of Engineers permits
under Section 404 of the Clean Water Act will be required before conducting work in
jurisdictional wetlands identified in the project area.

Operation: Impacts will be SMALL. The applicant's SDDENR-approved NPDES permit and
SWMP will be in place to mitigate impacts to surface water from erosion, runoff, and
sedimentation. The applicant will implement an emergency response plan to identify and clean
up accidental spills and leaks. Processing facilities and chemical and fuel storage tanks will
have secondary containment to contain potential spills. Operations will create liquid wastes that
will be contained in radium-settling and storage ponds for eventual Class V injection well
disposal and/or land application. Radium settling ponds will be constructed with liners,
underdrains, and leak detection systems and storage ponds that contain treated wastewater will
be constructed with geosynthetic and clay liners. Liquid waste applied to land application areas
will be required to meet NRC release limit criteria for radiological contaminants, as referenced in
10 CFR Part 20, Appendix B. SDDENR will require liquid waste applied to land application
areas to meet applicable state discharge requirements under a GDP.

Aaquifer Restoration: Impacts will be SMALL. Impacts will be similar to those during the
operations phase because the same infrastructure will be used and the same activities will be
conducted. The applicant's SDDENR-approved NPDES permit and SWMP will be in place to
mitigate impacts to surface water from erosion, runoff, and sedimentation. Restoration of
groundwater aquifers will create wastewater that will be contained in radium settling and storage
ponds for eventual Class V injection well disposal and/or land application. Radium settling
ponds will be constructed with liners, underdrains, and leak detection systems and storage
ponds that contain treated wastewater will be constructed with geosynthetic and clay liners.
Treated wastewater applied to land application areas will be required to meet NRC release limit
criteria for radiological contaminants, as referenced in 10 CFR Part 20, Appendix B. SDDENR
will require wastewater applied to land application areas to meet applicable state discharge
requirements under a GDP.

Decommissioning: Impacts will be SMALL. The impacts will be similar to those during the
construction phase. Activities to clean up, recontour, and reclaim the land surface during
decommissioning will mitigate long-term impacts to surface water. The applicant’s
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SDDENR-approved NPDES permit and SWMP will be in place to mitigate impacts to surface
water from erosion, runoff, and sedimentation.

Groundwater

Construction: Impacts will be SMALL. The primary impact to groundwater during the
construction phase will be from the consumptive use of groundwater, introduction of drilling
fluids into the environment during well installation, and from surface spills of fuels and
lubricants. The applicant is required to obtain water appropriation use permits from SDDENR
prior to withdrawing water from aquifers. During well installation, drilling fluids (mud) will have
the potential to impact surficial aquifers; however, all wells will undergo mechanical integrity
tests of the casing and therefore ensure against well leakage prior to entering service. Impacts
to groundwater from surface spills of fuels and lubricants will be mitigated by the applicant’s
implementation of BMPs and by following a spill prevention program that will require an
immediate cleanup response to prevent soil contamination or infiltration to groundwater.

Operation: Impacts will be SMALL. The operations phase may impact near-surface (alluvial)
aquifers, production zone aquifers containing the orebodies and surrounding aquifers, and deep
aquifers below the ore production zone used for the disposal of liquid wastes.

Alluvial aquifers are separated from production zone and surrounding aquifers by thick aquitards
(confining units) and, therefore, are not hydraulically connected to production zone and
surrounding aquifers. In addition, alluvial aquifers do not serve as a water supply for domestic
use or livestock. The impacts from spills and leaks will be SMALL. The applicant’s leak
detection and cleanup program will include rapid response and remediation to minimize impacts
to soils and groundwater. Liquid waste applied to land application areas will be required to meet
NRC release limit criteria for radiological contaminants, as referenced in 10 CFR Part 20,
Appendix B and applicable state discharge requirements under a GDP issued by SDDENR.

The applicant has committed to removing and replacing existing domestic wells drawing water
from production zone aquifers within the project area from private use prior to ISR operations.

In addition, the applicant will monitor all domestic wells within 2 km [1.2 mi] of the wellfields
during operations and replace these wells in the event of significant drawdown or degradation of
water quality. Water levels in affected wells will recover with time after ISR operations and
aquifer restoration activities are complete.

The establishment of an inward hydraulic gradient during wellfield operations along with the
applicant-installed groundwater monitoring network to detect potential vertical and horizontal
excursions will limit the potential for undetected lixiviant excursions that could degrade
groundwater quality. Because the ore production zones are overlain and underlain by
impermeable shale layers, this further ensures the hydraulic isolation of the ore production
zones, which helps to limit potential groundwater contamination in surrounding aquifers.

Liquid wastes generated from operation of the proposed Dewey-Burdock ISR Project will be
disposed of via Class V deep well injection, land application, or a combination of Class V deep
well injection and land application. The groundwater in deep formations targeted for Class V
deep well injection must not be a potential underground source of drinking water. Class V
injection wells will be permitted in accordance with the EPA Underground Injection Control
Program. Liquid wastes injected into Class V injection wells may not be classified as hazardous
under the Resource Conservation and Recovery Act. NRC will require the liquid waste pumped
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into Class V injection wells to be treated and monitored to verify it meets NRC release
standards in 10 CFR Part 20, Subparts D and K and Appendix B, Table 2, Column 2.

Aauifer Restoration: Impacts will be SMALL. Groundwater restoration will be initiated once a
wellfield is no longer being used to produce uranium. Larger withdrawals will produce larger
drawdowns in production aquifers during aquifer restoration, resulting in a greater impact on
yields of nearby wells. As with operations, the applicant will monitor all domestic wells within

2 km [1.2 mi] of the wellfields during aquifer restoration and replace these wells in the event of
significant drawdown or degradation of water quality. Water levels in affected wells will recover
with time after ISR operations and aquifer restoration activities are complete. Natural recovery
and the well monitoring measures established by the applicant will reduce impacts to nearby
wells, ensuring the long-term environmental impact from consumptive use will be SMALL.

During aquifer restoration, hydraulic control for the former production zone will be maintained;
this will be accomplished by maintaining an inward hydraulic gradient through a production
bleed. During aquifer restoration activities, water will be pumped from the wellfield (without
reinjection), resulting in an influx of “fresh” groundwater into the affected (mined) portion of the
aquifer. Disposal of liquid wastes via Class V injection wells, land application, or a combination
of Class V injection wells and land application will occur as described for ISR operations. The
goal of aquifer restoration will be to restore groundwater quality in the ore production zone to
Commission-approved background conditions under 10 CFR Part 40, Appendix A,

Criterion 5B(5). If the aquifer cannot be restored to background conditions, then NRC

will require that either the production zone be returned to maximum contaminant levels in

10 CFR Part 40, Appendix A, Table 5C or to NRC-approved alternate concentration limits.
Post-restoration groundwater quality will be protective of public health and the environment.

Decommissioning: Impacts will be SMALL. The potential impact to groundwater quality during
decommissioning and reclamation is comparable to that described in the construction phase.
Groundwater consumptive use will be less than that of the operation and restoration phases. All
monitoring, injection, and production wells will be plugged and abandoned in accordance with
UIC program requirements. Wells will be filled with cement and clay to ensure groundwater
does not flow through the abandoned wells. Abandoned wells will be properly isolated from the
flow domain. NRC will review and approve the wellfield restoration efforts to ensure that
restoration standards were followed and public health and safety is protected.

Ecological Resources

Construction: Impacts will be SMALL to MODERATE. Construction disturbance under current
development plans, which require vegetative removal, will affect approximately 98 ha [243 ac] if
deep well injection is used to dispose of treated wastewater or approximately 566 ha [1,398 ac]
if land application or a combination of deep well injection and land application is used to dispose
of treated wastewater. Some habitat loss or alteration, displacement of wildlife, and mortality
due to encounters with vehicles or heavy equipment will occur, though wildlife species will likely
disperse from the area once construction commences. Following recommended fencing and
power line construction designs will minimize impediments to game and avian movement.
Mitigation will control the introduction and spread of undesirable and invasive, nonnative plants;
reduce the likelihood of injury or mortality to wildlife; and ensure no loss of aquatic habitat.
Impacts to wildlife and habitat will be minimized with mitigation measures and the timely
reseeding of disturbed areas following construction. Any trees with raptor nests will not be
removed, and following U.S. Fish and Wildlife Service (FWS) and South Dakota Game, Fish,
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and Parks (SDGFP) seasonal noise, vehicular traffic, and human proximity guidelines will help
to ensure the continued nesting success of area raptors. No federally threatened or
endangered species are known to occur within the proposed project area. Impacts to state-
protected species will not noticeably affect species’ populations within the vicinity of the
proposed project site.

Operation: Impacts will be SMALL to MODERATE. Ecological impacts due to noise, vehicles,
structures, and the presence of humans will be similar to, but less than, those experienced
during construction for either disposal option because fewer earthmoving activities will occur.
However, larger areas of habitat will be converted to crops and animals will be disturbed with
irrigation activities during the land application disposal option. Wastewater solutions include
levels of chemical constituents that are potentially harmful to wildlife; however, proposed
practices and state regulatory controls including permit conditions, monitoring requirements, and
action levels would limit direct contact and potential impacts. Monitoring and action levels for
environmental concentrations of wastewater constituents in land application areas will allow
regulators to impose mitigations if constituents accumulate above levels of concern. The
applicant will reseed disturbed areas with SDDENR- or BLM-approved seed mixtures to restore
habitat. Spill detection and response plans will reduce the potential impact to terrestrial and
aquatic species. Fencing would further limit wildlife access to liquid waste holding ponds.
Potential conflicts between active raptor nest sites and project-related activities will continue to
be mitigated by annual raptor monitoring and mitigation plans.

Aaquifer Restoration: Impacts will be SMALL to MODERATE. Impacts will be similar to those
experienced during the operations phase with no major differences in type or degree of impact.
The existing infrastructure will be used during this phase, and mitigation measures will continue
to apply from the construction and operations phases.

Decommissioning: Impacts will be SMALL to MODERATE. Temporary disturbances to land
and soils during decommissioning could displace vegetation and wildlife species that had
recolonized the proposed project area since initiation of ISR activities. Shrubland vegetative
communities will be more difficult to reestablish and achieve full site recovery. The applicant
commits to vegetation reestablishment efforts to be ongoing throughout the ISR facility life
cycle. However, new vegetative growth could be affected by future grazing, droughts, or
intense winters, thus reducing the rate of plant productivity and delaying full recovery,
Revegetation and recontouring will restore habitat previously altered during construction

and operations.

Air Quality

Construction: Impacts will be SMALL to MODERATE. The proposed Dewey-Burdock ISR
Project is located in the Black Hills-Rapid City Intrastate Air Quality Control Region, which is
classified as being in attainment for all National Ambient Air Quality Standards (NAAQS)
primary pollutants. Air emissions during the construction phase of the proposed project will
consist primarily of combustion emissions from drill rigs and fugitive road dust. The magnitude
of the pollutant concentrations from the construction phase combustion emissions are below
NAAQS and Prevention of Significant Deterioration (PSD) Class |l regulatory thresholds except
for the particulate matter PMo 24-hour PSD Class Il allowable increment. This also holds true
for the peak year pollutant emission levels. The peak year refers to periods during which all four
phases occur simultaneously and represents the highest level of emissions the proposed action
will generate in any one project year. Fugitive dust emissions, the primary source for the
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particulate matter PM,o, are spread out over a large area and tend to generate emissions
sporadically. Due to the level and nature of these fugitive emissions, there is potential for
short-term, intermittent impacts to localized areas in and around the site particularly when
vehicles travel on unpaved roads. Wind Cave National Park, a Class | area located about 47
km [29 mi] northeast of the proposed project area, has experienced visibility impacts from air
pollution. However, project specific modeling results for the Wind Cave National Park (e.qg.,
Class | PSD, visibility, and acid deposition) are below applicable thresholds.

The deep Class V injection well disposal option has more combustion emissions than the land
application option due to the contribution of the deep well drill rig. The land application option
has more fugitive emissions due to the greater area of land disturbed. However, these
differences are relatively small and appreciable differences in the overall air emission levels
between the two disposal options are not expected. Therefore, the impact magnitudes are
expected to be similar.

Operation: Impacts will be SMALL. Fugitive dust emission pollutant levels will be less than
those experienced during construction. ISR facilities are not major point source emitters of
regulated pollutants. Combustion emissions in this phase are basically evenly divided between
light duty vehicles and construction and field equipment. The combustion and fugitive dust
emissions will be below NAAQS and PSD Class Il regulatory thresholds. Project specific
modeling results for the Wind Cave National Park (e.g., Class | PSD, visibility, and acid
deposition) are below applicable thresholds.

The land application disposal option has more fugitive emissions than the Class V injection well
option due to the greater area of land disturbed. However, this difference is relatively small and
appreciable differences in the overall air emission levels between the two disposal options are
not expected. Therefore, the impact magnitudes are expected to be similar.

Aaquifer Restoration: Impacts will be SMALL. Combustion emission and fugitive emission levels
for the aquifer restoration phases are the lowest relative to the other three phases. For the
aquifer restoration phase, combustion emissions are primarily from light duty vehicles; wind
erosion can generate more fugitive emissions than travel on unpaved roads. The combustion
and fugitive dust emissions will be below NAAQS and PSD Class Il regulatory thresholds.
Project specific modeling results for the Wind Cave National Park (e.g., Class | PSD, visibility,
and acid deposition) are below applicable thresholds. The proposed project can contribute to
visibility impacts at Wind Cave National Park, but the impact magnitude will be minimal.

The land application disposal option can generate up to approximately two times the amount of
fugitive emissions compared to the Class V injection well disposal option. Although there is
some difference in the overall fugitive dust emissions levels between the two disposal options,
the impact magnitude is expected to be similar.

Decommissioning: Impacts will be SMALL. The decommissioning phase pollutant sources and
emission levels closely match those from the operation phase. Therefore, the decommissioning
phase will produce a similar impact magnitude as the operation phase. As in the operation
phase described previously, appreciable differences in the overall decommissioning phase air
emission levels between the Class V injection well and land application disposal options are

not expected.
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Noise

Construction: Impacts will be SMALL. Increased traffic, as well as use of drill rigs, heavy
trucks, bulldozers, and other equipment to construct and operate the wellfields, drill wells,
access roads, and build the central plant and satellite facility, will generate noise audible above
ambient (background) levels. The sound from construction activities will be indistinguishable
from background levels at a distance of approximately 305 m [1,000 ft]. Two onsite dwellings
will be impacted by noise above background levels from heavy equipment use. The Daniel
residence is within 305 m [1,000 ft] of wellfields B-WF6 and B-WF7 in the Burdock area, and the
Beaver Creek Ranch Headquarters is within 305 m [1,000 ft] of land application areas in the
Dewey area. Increased noise levels at these residences during construction will be short term
(1 to 2 years) and mitigated by using sound abatement controls on operating equipment.
Administrative and engineering controls will be expected to maintain noise levels in work areas
below Occupational Safety and Health Administration (OSHA) regulatory limits and be mitigated
by use of personal hearing protection. Noise impacts to raptors will be mitigated by adhering to
timing and spatial restrictions within specified distances of active raptor nests as determined by
appropriate regulatory agencies (e.g., FWS, SDGFP, and BLM).

Operation: Impacts will be SMALL. Impacts from traffic-related noise will be similar to those
during construction. Because wellfields will be developed and operated sequentially, potential
noise impacts at the Daniels residence will be short term (1 to 2 years each for wellfields B-WF6
and B-WF7). In addition, the Daniel residence will not be occupied year round. Residents at
the Beaver Creek Ranch Headquarters will only be exposed to noise from nearby land
application areas during the growing season (May 11 to September 24). Noise impacts will be
mitigated by using sound abatement controls on operating equipment. The central plant and
satellite facility will generate indoor noise audible to workers. OSHA regulatory limits will be
maintained and mitigated by use of personal hearing protection. Potential noise-related impacts
to active raptor nest sites will continue to be mitigated by adherence to timing and spatial
restrictions within specified distances of active raptor nests as determined by appropriate
regulatory agencies (e.g., FWS, SDGFP, and BLM).

Aaquifer Restoration: Impacts will be SMALL. Noise impacts will be similar to, or less than,
those experienced during the operations phase. Pumps and other wellfield equipment
contained in buildings would reduce the potential sound impact to an offsite individual. Because
the aquifers in wellfields will be restored sequentially, potential noise impacts at the Daniel
residence will be short term (1 to 2 years each for wellfields B-WF6 and B-WF7). In addition,
the Daniel residence will not be occupied year round. During aquifer restoration, residents at
the Beaver Creek Ranch Headquarters will only be exposed to noise from nearby land
application areas during the growing season (May 11 to September 24). Noise impacts will be
mitigated by using sound abatement controls on operating equipment. Noise impacts from
traffic will be SMALL because there will be fewer vehicular trips than during the operations
phase. Potential noise-related impacts to active raptor nest sites will continue to be mitigated by
adherence to timing and spatial restrictions within specified distances of active raptor nests as
determined by appropriate regulatory agencies (e.g., FWS, SDGFP, and BLM).

Decommissioning: Impacts will be SMALL. Noise impacts will either be similar to, or less than,
those experienced during the construction phase. Noise during this phase will be temporary,

and when decommissioning and reclamation activities are complete, the noise levels will return
to baseline. Noise impacts from traffic will be SMALL because there will be fewer shipments to
and from the proposed site as decommissioning progresses. Potential noise-related impacts to
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active raptor nest sites will continue to be mitigated by adherence to timing and spatial
restrictions within specified distances of active raptor nests as determined by appropriate
regulatory agencies (e.g., FWS, SDGFP, and BLM).

Historic and Cultural Resources

Construction: Impacts will be SMALL to LARGE. Archaeological and historic sites have the
potential to be disturbed during construction of ISR facilities and infrastructure. NRC'’s
environmental review of historic and cultural resources included evaluating the results of

(i) archaeological field investigations, (ii) tribal cultural surveys, and (iii) visual and auditory
impacts assessments.

Archaeological field investigations identified 18 historic sites that are listed in the National
Register of Historic Places (NRHP) or are eligible for listing in the NRHP. Six of these sites
could experience LARGE potential impacts due to their location within the area of potential
effect (APE) for facility construction and operations. Avoidance and mitigation measures,
such as data recovery excavations and fencing, are recommended for these six NRHP-eligible
sites. Avoidance of the remaining 12 sites during the construction phase is anticipated and for
this reason no impacts are expected. Avoidance is also recommended for 15 unevaluated
historic sites within or in close proximity to the APE for facility construction and operations,
pending NRHP eligibility determination.

Tribal cultural surveys recommended 17 known archaeological sites as eligible for listing in the
NRHP. Three of these sites could experience LARGE potential impacts due to their location
within the APE for facility construction and operations. Avoidance is recommended for these
three known archaeological sites. Avoidance of the remaining 14 sites during the construction
phase is anticipated and for this reason no impacts are expected. Tribal cultural surveys
recommended 12 newly discovered sites as eligible for listing in the NRHP. Four of these new
discoveries could experience LARGE potential impacts due to their location within the APE for
facility construction and operations. Avoidance of the remaining 8 new tribal sites during the
construction phase is anticipated and therefore no impacts are expected.

NRC staff compiled a list of 31 historic properties that are either listed on the NRHP or
considered eligible for listing on the NRHP under criteria A and/or C due in part to their integrity
of setting. These sites are located within a 4.8-km [3-mi] radius of the Dewey satellite facility or
the Burdock central processing plant. Based on a line-of-sight analysis which considered the
site’s significance and existing environmental factors and conditions, NRC determined that 19
historic properties could experience MODERATE potential visual impacts. All of the 31 historic
properties are located more than 640 m [2,100 ft] from the nearest processing facility, which
exceeds the estimated 305 m [1,000 ft] zone for potential auditory impacts. Therefore, NRC staff
conclude that potential auditory impacts on historic properties during the construction phase will
be SMALL.

Prior to construction, an agreement between NRC, South Dakota State Historic Preservation
Office (SD SHPO), BLM, interested Native American tribes, the applicant, and other interested
parties will be established outlining the mitigation process for each affected resource. By NRC
license condition, the applicant is required to stop any work if historical or cultural resources are
encountered during construction activities. All newly discovered artifacts will be inventoried and
evaluated in accordance with 36 CFR Part 800. Work will not restart without authorization from
the NRC, SD SHPO, and BLM to proceed.
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Operation: Impacts will be SMALL to MODERATE. Minimal impacts will result during the
operations phase because impacts to cultural resources will have been mitigated before facility
construction and identified resources will be avoided. Potential visual and auditory impacts on
historic properties will be the same as described for the construction phase (potential visual
impacts will range from SMALL to MODERATE and potential auditory impacts will be SMALL).
If historical or cultural resources are encountered during operations, the applicant is required by
license condition to stop work. The discovered artifacts will be inventoried and evaluated in
accordance with 36 CFR Part 800. Work will not restart without authorization from the NRC,
SD SHPO, and BLM to proceed.

Aauifer Restoration: Impacts will be SMALL to MODERATE. Impacts to historical and cultural
resources during the aquifer restoration phase will be similar to operational impacts. Potential
impacts to identified historic and cultural resources will have been mitigated prior to facility
construction. Potential visual and auditory impacts on historic properties will be the same as
described for the construction and operations phases (potential visual impacts will range from
SMALL to MODERATE and potential auditory impacts will be SMALL). If historical or cultural
resources are encountered during operations, the applicant is required by license condition to
stop work. The discovered artifacts will be inventoried and evaluated in accordance with

36 CFR Part 800. Work will not restart without authorization from the NRC, SD SHPO, and
BLM to proceed.

Decommissioning: Impacts will be SMALL. Minimal impacts are expected during the
decommissioning phase because impacts to cultural resources will have been mitigated prior to
facility construction. Potential visual impacts will be reduced to SMALL after processing
facilities are dismantled and removed. If historical or cultural resources are encountered during
operations, the applicant is required by license condition to stop work. The discovered artifacts
will be inventoried and evaluated in accordance with 36 CFR Part 800. Work will not restart
without authorization from the NRC, SD SHPO, and BLM to proceed.

Visual/Scenic Resources

Construction: Impacts will be SMALL. During facilities construction, short-term (1 to 2 years)
visual and scenic impacts will result from construction equipment and fugitive dust emissions.
Temporary and short-term visual impacts during the construction period in each wellfield

will result from header house construction, well drilling, and construction of access roads

and electrical distribution lines. Dust suppression and selecting building materials and paint that
complement the natural environment will reduce overall visual and scenic impacts of

project construction. Center pivot irrigation systems in proposed land application areas in the
Dewey area will be visible to travelers on Dewey Road; however, Dewey Road is a lightly
traveled county road with few residences. Proposed activities at the project will be consistent
with the BLM visual classification of this area.

Operation: Impacts will be SMALL. Visual impacts will be similar to, or less than, those
experienced during construction. Less heavy machinery will be used, and standard dust control
measures (e.g., water application and speed limits) will be implemented to reduce visual
impacts from fugitive dust. Wellfields will be developed sequentially, and there will be no large
expanse of land undergoing development at one time. Buildings and other structures will be
painted so they blend in to the natural landscape, and power lines and pipelines will be buried
where appropriate. Center pivot irrigation systems in proposed land application areas in the
Dewey area will be visible to travelers on Dewey Road; however, Dewey Road is a lightly
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traveled county road with few residences. Proposed activities at the project will be consistent
with the BLM visual classification of this area.

Aaquifer Restoration: Impacts will be SMALL. Visual impacts will be similar to, or less than,
those experienced during the operations phase. Aquifer restoration activities will use in-place
infrastructure; therefore, no modifications to either scenery or topography will occur. There will
be less vehicular traffic, creating less of a visual impact. The applicant identified mitigation
measures, such as dust suppression, which will be used to further reduce visual impacts.

Decommissioning: Impacts will be SMALL. Temporary impacts to the visual landscape will be
comparable to those during the construction phase. Reclamation will return the visual
landscape to baseline contours and will reduce the visual impact by removing buildings and the
associated infrastructure. Implementation of mitigation measures (e.g., dust suppression) will
further reduce the visual impacts from decommissioning.

Socioeconomics

Construction: Impacts will be SMALL. Because of the small size of the construction workforce
(86 workers) and because of the short duration of the ISR construction phase (1 to 2 years), the
overall potential socioeconomic impact, including the effects of ISR facility construction on
demographic conditions, income, housing, employment rate, local finance, education, and
health and social services, will be SMALL.

Operation: Impacts will be SMALL. Because of the small size of the operations workforce

(84 workers), the migration of workers and their families to nearby towns will have a SMALL
impact on demographics. Although wage rates will be higher for Dewey-Burdock employees
than for workers in similar skilled positions in Fall River, Custer, and Weston Counties, the
operations workforce will be small in comparison to the combined labor force in the counties;
therefore, income impacts will be SMALL. The impact on housing will be SMALL because of
available housing in the immediate area surrounding the proposed ISR facility. Operation of the
proposed Dewey-Burdock ISR Project will create new jobs, but because of the small workforce
size and because most skilled workers will be drawn from areas outside of the region of
influence, impacts on employment will not be noticeable. The local economy will experience a
SMALL to MODERATE beneficial impact from the purchasing of local goods and services and
an increase in sales and income tax revenues. An increased demand for schools will have a
SMALL impact on education because the current school systems are not at full capacity and
can accommodate more students. Increased demand for health and social services will have a
SMALL impact.

Aquifer Restoration: Impacts will be SMALL. Impacts will be less than those experienced
during the operations phase. Fewer workers will be required, which will reduce pressure on
housing, education, and health and social services.

Decommissioning: Impacts will be SMALL. Impacts will be less than those during the
construction and operations phases because fewer workers will be required. Demand for
housing, education, and health and social services will also be reduced.
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Environmental Justice

All Phases: The percentage of minority populations living in affected block groups in the
vicinity of the proposed Dewey-Burdock ISR Project site in Custer and Fall River Counties in
South Dakota and Weston County in Wyoming does not significantly exceed the percentage of
minority populations recorded at the state and county level and is well below the national level.
Furthermore, the percentage of low-income populations living in affected census tracts in the
vicinity of the proposed project site in Custer, Fall River, and Weston Counties does not
significantly exceed the percentage of low-income populations recorded at the state or county
level. Therefore, there will be no disproportionately high and adverse impacts to minority and
low-income populations from the construction, operation, aquifer restoration, and
decommissioning of the proposed Dewey-Burdock ISR facility.

The population closest to the proposed Dewey-Burdock ISR Project that could be impacted by
environmental justice concerns is the Pine Ridge Indian Reservation located approximately

80 km [50 mi] east in Shannon County, South Dakota. Based on 2010 United States Census
Bureau data, this reservation has both minority {greater than 95 percent Native American
(Oglala Sioux Tribe)} and low-income populations. Environmental justice impacts to Native
American tribes living in the vicinity of the proposed project are not expected to differ from those
experienced by other populations. The proposed action has the potential to affect certain sites
of religious and cultural significance to Native American tribes; however, the impacts to such
sites are expected to be reduced through mitigation strategies developed through the National
Historic Preservation Act Section 106 consultation process.

Public and Occupational Health

Construction: Impacts will be SMALL. Construction activities, including the use of construction
equipment and vehicles, will disturb the topsoil and create fugitive dust emissions. Fugitive dust
generated from construction activities will be short term (1 to 2 years), and the levels of
radioactivity in soils at the proposed project site are low; therefore direct exposure, inhalation,
and ingestion of fugitive dust will not result in a radiological dose to workers and the public.
Construction equipment will be diesel powered and will exhaust particulate diesel emissions.
The potential impacts and potential human exposures from these emissions will be SMALL,
because of the short duration of the release and because the emissions will be readily
dispersed into the atmosphere.

Operation: The radiological impacts from normal operations will be SMALL. Public and
occupational exposure rates at ISR facilities during normal operations have historically been
well below regulatory limits. Dose assessments using the MILDOS computer code indicate that
the 10 CFR Part 20 public dose limit of 1 mSv/yr [100 mrem/yr] will not be exceeded at any
property boundary. The remote location of the proposed Dewey-Burdock site and the use of the
proposed ISR technology coupled with the applicant procedures to minimize exposure
demonstrate that the potential impact on public and occupational health and safety from facility
operation will be SMALL. The radiological impacts from accidents will be SMALL for workers (if
the applicant’s radiation safety and incident response procedures in an NRC-approved radiation
protection plan are followed) and SMALL for the public because of the facility’s remote location.
The nonradiological public and occupational health and safety impacts from normal operations
and accidents, due primarily to risk of chemical exposure, will be SMALL if handling and storage
procedures are followed.
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Aaquifer Restoration: Impacts will be SMALL. Impacts will be similar to, but less than, those
during the operations phase. The reduction or elimination of some operational activities will
further reduce the magnitude of potential worker and public health impacts and safety hazards.

Decommissioning: Impacts will be SMALL. Impacts will be similar to those experienced during
construction. Soil and facility structures will be decontaminated, and lands will be restored to
preoperational conditions.

Waste Management

Construction: Impacts will be SMALL. Small-scale and incremental wellfield development will
generate small volumes of construction waste. Waste will primarily consist of building materials,
piping, and other solid wastes. No byproduct material will be generated during construction.
Nonhazardous solid waste will be disposed of at a nearby municipal solid waste landfill with
available capacity to accommodate estimated construction-phase waste volumes.

Operation: Impacts will be SMALL. Liquid byproduct material, including production bleed,
waste brine streams from elution and precipitation, resin transfer wash, laundry water, plant
wash-down water, and laboratory chemicals will be treated and disposed using Class V injection
wells. If a permit cannot be obtained from EPA for Class V injection, the applicant would pursue
land application of treated liquid effluent. If the capacity of either method is limited, the applicant
will pursue a combination of both Class V injection and land application. Deep well injection in a
Class V well requires an EPA permit, and wastes will have to meet EPA permit conditions and
NRC effluent discharge limits in 10 CFR Part 20, Appendix B (both would limit potential
impacts). Land application will require SDDENR-permitting of discharge water, and the land
application area would be monitored to assess compliance with NRC and SDDENR
requirements that would limit impacts. Solids classified as byproduct material will be sent to a
licensed facility for disposal. A preoperational agreement with a licensed facility to accept
wastes the proposed action generates will avoid capacity impacts. Capacity is available for
disposal of nonradiological, nonhazardous wastes at regional municipal landfills. Capacity will
be sufficient for disposal of low volumes of generated hazardous wastes.

Aaquifer Restoration: Impacts will be SMALL based on the type and quantity of waste expected
to be generated and the available capacity for disposal. Waste disposal procedures will be the
same as those during the operations phase, resulting in similar impacts. One exception is the
addition of reverse osmosis treatment of aquifer restoration water if a Class V deep disposal
well is used. The applicant proposal includes adequate disposal capacity, and the applicant is
required to comply with EPA Class V disposal permit conditions, NRC effluent limits, and other
NRC safety regulations. Although the wastewater volume could increase during aquifer
restoration activities, this will be offset by the reduction in production capacity from completion
of wellfield production and removal from service.

Decommissioning: Impacts will be SMALL to MODERATE. Safe handling, storage, and
disposal of decommissioning wastes will be described in a required decommissioning plan for
NRC review before decommissioning activities begin. A preoperational agreement with a
licensed disposal facility to accept solid byproduct material will ensure that sufficient disposal
capacity will be available at the time of decommissioning. Equipment and building materials
that meet release criteria will be reused, recycled, or disposed as construction waste at a
landfill. The available local landfill capacity may be insufficient to accommodate all
decommissioning nonhazardous solid waste from the proposed Dewey Burdock ISR Project.
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The potential impacts on waste management resources will depend on the long-term status of
the existing local landfill resources. If the capacity of the Newcastle or Custer-Fall River landfills
is expanded prior to project decommissioning, the impacts to local landfills will be SMALL. If
capacity at either landfill is not expanded prior to the Dewey-Burdock decommissioning, the
NRC staff conclude the Newcastle landfill will have no disposal capacity at the time of
decommissioning. Impacts to the Custer-Fall River landfill are expected to be MODERATE
because the increase in solid waste disposal will more rapidly consume storage capacity during
the last years of the landfill's projected operational life. The disposal of any waste from the
Dewey-Burdock facility in the Rapid City landfill will have a SMALL impact due to the projected
operational life and available capacity of that landfill.

CUMULATIVE IMPACTS

Chapter 5 of this SEIS provides the NRC evaluation of potential cumulative impacts from

the construction, operations, aquifer restoration, and decommissioning of the proposed
Dewey-Burdock ISR Project considering other past, present, and reasonably foreseeable future
actions. Cumulative impacts from past, present, and reasonably foreseeable future actions
were considered and evaluated in this SEIS, regardless of what agency (federal or nonfederal)
or person undertook the action. The NRC staff determined that the SMALL to MODERATE
impacts from the proposed Dewey-Burdock ISR Project are not expected to contribute
perceptible increases to the SMALL to LARGE cumulative impacts, due primarily to ongoing
uranium and oil and gas exploration activities, potential wind energy projects, and proposed
infrastructure and transportation projects.

SUMMARY OF COSTS AND BENEFITS OF THE PROPOSED ACTION

The implementation of the proposed action will generate primarily regional and local costs and
benefits. The regional benefits of building the proposed project will be increased employment,
economic activity, and tax revenues in the region around the proposed site. Costs associated
with the proposed Dewey-Burdock ISR Project are, for the most part, limited to the immediate
area surrounding the site. The NRC staff determined the benefit from constructing and
operating the facility will outweigh the economic, environmental, and social costs.

COMPARISON OF ALTERNATIVES

For the No-Action alternative, the applicant will not construct or operate ISR facilities at the
proposed Dewey-Burdock ISR Project site. As a result, no uranium ore will be recovered from
the proposed site. This alternative will result in neither positive nor negative impacts to any
resource area.

FINAL RECOMMENDATION

After weighing the impacts of the proposed action and comparing the alternatives, the NRC
staff, in accordance with 10 CFR 51.91(d), sets forth its NEPA recommendation regarding the
proposed action (issuing a source material license for the proposed Dewey-Burdock ISR
Project). Unless safety issues mandate otherwise, the NRC staff recommendation to the
Commission related to the environmental aspects of the proposed action is that a source
material license for the proposed action be issued as requested. This recommendation is based
on (i) the license application, including the ER and supplemental documents the applicant
submitted and responses to NRC staff requests for additional information; (ii) consultation with
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federal, state, tribal, and local agencies; (iii) NRC staff independent review; (iv) NRC staff
consideration of comments received on the draft SEIS; and (v) the assessments summarized in
this SEIS.
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1 INTRODUCTION

1.1 Background

The U.S. Nuclear Regulatory Commission (NRC) and U.S. Bureau of Land Management (BLM)
as a cooperating agency prepared this Supplemental Environmental Impact Statement (SEIS) in
response to an application Powertech (USA) Inc. (Powertech, or the applicant) submitted on
August 10, 2009, to develop and operate the Dewey Burdock Uranium /In-Situ Recovery (ISR)
Project (herein referred to as the Dewey-Burdock ISR Project), located in Custer and Fall River
Counties, South Dakota (Powertech, 2009a—c). Figure 1.1-1 shows the geographic location of
the proposed project. This site-specific SEIS is a supplement to the Generic Environmental
Impact Statement for In-Situ Leach Uranium Milling Facilities (herein referred to as the GEIS)
prepared in accordance with the process described in GEIS Section 1.8 (NRC, 2009a) and as
detailed in Section 1.4.1 of this chapter. The NRC’s Office of Federal and State Materials and
Environmental Management Programs prepared this SEIS as required by Title 10, Energy, of
the U.S. Code of Federal Regulations (10 CFR), Part 51. These regulations implement the
requirements of the National Environmental Policy Act of 1969 (NEPA), as amended (Public
Law 91-190), which requires the Federal Government to assess the potential environmental
impacts of major federal actions that may significantly affect the human environment.

BLM has requested to be and is acting as a cooperating agency with NRC to evaluate the
impacts of the Plan of Operations for the proposed Dewey-Burdock ISR Project in accordance
with the National Memorandum of Understanding between the two agencies. BLM manages
97 ha [240 ac] of land within the proposed Dewey-Burdock ISR Project area. The applicant
controls the locatable mineral rights on this land through Federal Lode Claims and secures
access to mineral rights through the terms of the 1872 Mining Law. Under 43 CFR Part 3800,
Mining Claims Under the General Mining Laws, BLM is required to review the environmental
impacts of federal actions on surface lands to assure that there is no “unnecessary or undue
degradation of public lands.” To fulfill this requirement, the applicant submitted a Plan of
Operations to BLM for the Dewey-Burdock ISR Project on August 26, 2009. The Plan of
Operations was modified and resubmitted to BLM on January 28, 2011.

The GEIS (NRC, 2009a) used the terms “in-situ leach (ISL) process” and “11e.(2) byproduct
material” to describe the uranium milling technology and waste stream generated by the
uranium recovery process. For the purposes of this SEIS, “in-situ recovery” or ISR is
synonymous with ISL. This SEIS also uses the term “byproduct material” instead of “11e.(2)
byproduct material” to describe the waste stream generated by this milling process to be
consistent with the definition in 10 CFR 40.4.

1.2 Proposed Action

On August 10, 2009, the applicant initiated the proposed action by submitting an application for
an NRC source material license to construct and operate an ISR facility at the proposed
Dewey-Burdock ISR Project site and to conduct aquifer restoration, site decommissioning, and
reclamation activities. Based on the application, the NRC’s federal decision is to either grant or
deny the license. The applicant’s proposal is discussed in detail in SEIS Section 2.1.1.
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1.21 U.S. Bureau of Land Management’s Proposed Action

The BLM'’s federal decision is to either approve the applicant’s Plan of Operations (submitted
August 26, 2009, modified and resubmitted January 28, 2011) subject to mitigation included in the
license application and this SEIS or deny approval of the Plan of Operations if it is found that the
applicant’s proposal would result in unnecessary or undue degradation of the public lands. The
total amount of BLM managed land expected to be disturbed by the applicant over the life of the
proposed project is 4.7 ha [11.63 ac]. This disturbance includes an access road, overhead power
lines, operational wellfields, groundwater monitoring wells, and underground pipeline installations.

1.3 Purpose of and Need for the Proposed Action

NRC regulates uranium milling, including the ISR process, under 10 CFR Part 40, Domestic
Licensing of Source Material. The applicant is seeking an NRC source material license to
authorize commercial-scale in-situ uranium recovery at the proposed Dewey-Burdock ISR
Project site. The purpose and need for the proposed federal action is to provide an option that
allows the applicant to recover uranium and produce yellowcake at the proposed project site.
Yellowcake is the uranium oxide product of the ISR milling process that is used to produce
various products including fuel for commercially operated nuclear power reactors.

This definition of purpose and need reflects the Commission’s recognition that, unless there are
findings in the safety review required by the Atomic Energy Act of 1954 (AEA), as amended, or
findings in the NEPA environmental analysis that would lead NRC to reject a license application,
NRC has no role in a company’s business decision to submit a license application to operate an
ISR facility at a particular location.

1.3.1 U.S. Bureau of Land Management’s Purpose and Need

The BLM purpose and need for the proposed action is to provide for orderly, efficient, and
environmentally responsible mining of the uranium resource. The uranium resource is needed
to fulfill market demands for this product for power generation and other needs. The proposed
Dewey-Burdock ISR Project area contains BLM-administered public lands open to mineral
entry, and the applicant has filed mining claims on them. In addition, the applicant maintains
the unpatented mining claims associated with 1,708 ha [4,220 ac] of federal minerals that the
U.S. Government reserved under the Stock-Raising Homestead Act. The BLM federal decision
is either to approve the revised applicant Plan of Operations subject to mitigation included in the
license application and this SEIS, or deny approval of the Plan of Operations. BLM'’s
responsibility to respond to the applicant’s Plan of Operations establishes the need for the
action. The mining claimant (Powertech) has the right to mine and develop the mining claims as
long as it can be done without causing unnecessary or undue degradation and is in accordance
with pertinent laws and regulations under 43 CFR Part 3800.

1.4 Scope of the Supplemental Environmental Impact Statement

NRC staff prepared this SEIS to analyze the potential environmental impacts (i.e., direct,
indirect, and cumulative impacts) of the proposed action and of reasonable alternatives to the
proposed action. The scope of this SEIS considers both radiological and nonradiological
(including chemical) impacts associated with the proposed action and its alternatives. This
SEIS also considers unavoidable adverse environmental impacts, the relationship between
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short-term uses of the environment and long-term productivity, and irreversible and irretrievable
commitments of resources.

141 Relationship to the Generic Environmental Impact Statement

As discussed in Section 1.1, this SEIS is a supplement to the GEIS published as a final report in
May 2009. The final GEIS assessed the potential environmental impacts associated with the
construction, operation, aquifer restoration, and decommissioning of an ISR facility that could
be located in any of four specific geographic regions of the western United States. The
proposed Dewey-Burdock ISR Project is located in the Nebraska-South Dakota-Wyoming
Uranium Milling Region, one of the regions considered in the GEIS. Table 1.4-1 summarizes
the expected environmental impacts by resource area in the Nebraska-South Dakota-Wyoming
Uranium Milling Region based on the GEIS analyses (NRC, 2009a).

Table 1.4-1. In-Situ Leach Generic Environmental Impact Statement Range of Expected
Impacts in the Nebraska-South Dakota-Wyoming Uranium Milling Region

Resource Area Construction Operation Re‘:?:rlziiron Decommissioning |
Land Use S S S StoM
Transportation StoM StoM StoM S
Geology and Soils S S S S
Surface Water StoM StoM StoM StoM
Groundwater S StolL StoM S
Terrestrial Ecology StoM S S S
Aquatic Ecology S S S S
Ezrdeaarfgﬁeddasng(jecies Stol S S S
Air Quality S S S S
Noise StoM StoM StoM S
g{fliﬁ?aclall?zggurces Stol S S S
Hoelmaseenc | s s s s
Socioeconomics StoM StoM S StoM
g:?e"t; Health and s StoM S s
Waste Management S S S S

Source: NRC (2009a)
S: SMALL Impact, M: MODERATE Impact, L: LARGE Impact
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Scoping provides an opportunity for the public and other stakeholders to identify key issues and
concerns they believe should be addressed in an EIS. The NRC staff consider the GEIS
scoping process to be sufficient for the purposes of defining the scope of this SEIS.

NRC accepted public comments on the scope of the GEIS from July 24, 2007

to November 30, 2007, and held three public scoping meetings in Albuquerque and Gallup,
New Mexico, and Casper, Wyoming to aid in this effort. In addition, NRC held eight public
meetings to solicit comments on the draft GEIS, after its publication in July 2008. One public
meeting was held in Spearfish, South Dakota, on August 25, 2008. Comments on the draft
GEIS were accepted from July 28, 2008 until November 8, 2008. Public comments made
during the scoping meetings and on the draft GEIS are available on the NRC website
(http://www.nrc.gov/ reading-rm/adams.html). Transcripts of the scoping meetings and draft
GEIS comment meeting held in South Dakota are available on the NRC web site
(http://www.nrc.gov/materials/uranium-recovery/geis/pub-involve-process.html). The scoping
summary report was provided in GEIS Appendix A, and GEIS Appendix G provides responses
to public comments (NRC, 2009a).

This SEIS was prepared to fulfill the requirement in 10 CFR 51.20(b)(8) and 43 CFR 3809 to
prepare either an Environmental Impact Statement (EIS) or supplement to an EIS for the
issuance of a source material license for an ISR uranium recovery facility (NRC, 2009a) and for
BLM'’s approval of the applicant’s Plan of Operations. The GEIS provides a starting point for the
NRC/BLM NEPA analyses for site-specific license applications for new ISR facilities, as well as
applications to amend or renew existing ISR licenses. As discussed in the GEIS, the GEIS
provides criteria for each environmental resource area to assess the significance level of
impacts (i.e., SMALL, MODERATE, or LARGE).

NRC staff applied these criteria to the site-specific conditions at the proposed Dewey-Burdock
ISR Project. This SEIS tiers from or incorporates by reference the relevant GEIS information,
findings, and conclusions concerning environmental impacts. The extent to which NRC
incorporates GEIS impact conclusions depends on the consistency between (i) the applicant’s
proposed facility, activities, and conditions at the proposed Dewey-Burdock ISR Project and
(i) the general ISR facility description and activities in the GEIS and information or conclusions
in the GEIS. NRC determinations of potential environmental impacts and the discussion of
which GEIS impact conclusions were incorporated by reference are discussed in SEIS
Chapter 4. GEIS Section 1.8.3 describes the use of tiering and incorporation by reference in
using the GEIS for environmental reviews of site-specific ISR license applications

(NRC, 2009a).

1.4.2 Public Participation Activities

As part of the preparation of this SEIS, NRC staff met with federal, state, tribal, and local
agencies and authorities over the course of an expanded visit to the proposed Dewey-Burdock
ISR Project site and vicinity in November and December 2009 (NRC, 2009b). Attempts to
arrange for an initial briefing meeting with the Oglala Sioux Tribe were unsuccessful at that time.
The purpose of these meetings was to gather additional site-specific information to support the
NRC staff's environmental review and to help the staff determine consistency between
site-specific and local information and corresponding information in the GEIS. As part of
information gathering, the NRC staff also contacted potentially interested Native American tribes
and local authorities, entities, and public interest groups in person, by email, and by telephone.
Additionally, in January and February 2010, the NRC staff published an advertisement in six
newspapers circulated near the proposed project area (Rapid City Journal, Edgemont Herald
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Tribune, Custer Chronicle, Hot Springs Star, Lakota Country Times, and the Native Sun)
soliciting public comments on the proposed action; five comments were received from this effort.

NRC published a Notice of Opportunity for Hearing on the Dewey-Burdock ISR Project license
application in the Federal Register (FR) on January 5, 2010 (75 FR 467). Hearing requests
from Consolidated Petitioners and the Oglala Sioux Tribe were received on March 8, 2010, and
April 6, 2010, respectively (Consolidated Petitioners, 2010; Oglala Sioux Tribe, 2010). NRC
also published a Notice of Intent to prepare this SEIS on January 20, 2010 (75 FR 3261).

Another part of public participation activities for development of this SEIS includes the public
scoping meetings and written public comments accepted during development of the GEIS. As
described in SEIS Section 1.4.1, NRC accepted public comments on the scope of the GEIS
from July 24, 2007 to November 30, 2007, and held three public scoping meetings in
Albuquerque and Gallup, New Mexico, and Casper, Wyoming. In addition, NRC held eight
public meetings to solicit comments on the draft GEIS, after its publication in July 2008. Written
comments on the draft GEIS were accepted from July 28, 2008 until November 8, 2008.

On November 26, 2012, NRC published a Notice of Availability for the draft SEIS for the
proposed Dewey-Burdock ISR Project in the FR (77 FR 70486). The Notice of Availability
stated that public comments were to be submitted by January 10, 2013. Members of the public
were invited and encouraged to submit comments electronically, by mail, or by facsimile. The
notice for the draft SEIS also stated that comments received after the January 10, 2013, would
be considered if it was practical to do so. NRC accepted all comments on the draft SEIS
received on or before March 5, 2013 (99-day comment period). The period for public comments
(i.e., from November 25, 2012, to March 5, 2013) exceeded the minimum 45-day comment
period required under NRC regulations.

The NRC staff identified 820 comments on the Dewey-Burdock draft SEIS from 349 individuals
and 31 agencies and organizations. Appendix E details how NRC staff systematically identified
and responded to each comment. A response is provided in Appendix E for each comment or
group of comments identified and indicates whether the SEIS was modified in response to

the comment.

1.4.3 Issues Studied in Detail

To meet its NEPA obligations related to its review of the Dewey-Burdock ISR Project license
application, the NRC staff conducted an independent, detailed, and comprehensive evaluation
of the potential environmental impacts from construction, operation, aquifer restoration, and
decommissioning of an ISR facility at the proposed site and from reasonable alternatives. As
discussed in GEIS Section 1.8.3, the GEIS (i) evaluated the types of environmental impacts that
may occur from ISR uranium milling facilities, (ii) identified and assessed generic impacts (the
same or similar) at all ISR facilities (or those with specified facility or site characteristics), and
(iii) identified the scope of environmental impacts that needed to be addressed in site-specific
environmental reviews. Therefore, although all of the environmental resource areas identified in
the GEIS would be addressed in site-specific reviews, certain resource areas would require a
more detailed analysis, because the GEIS determined a range in the significance of impacts
(e.g., SMALL to MODERATE, SMALL to LARGE) could result, depending upon site-specific
conditions (see Table 1.4-1).
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Based on the GEIS analysis, this SEIS provides a more detailed analysis of the following
resource areas:

Land use

Transportation

Surface water and wetlands
Groundwater

Geology and soils

Terrestrial ecology

Threatened and endangered species
Noise

Visual and scenic resources
Historical and cultural resources
Socioeconomics

Public health and safety

Waste management

In addition, site-specific analyses of cumulative impacts and environmental justice concerns that
were not part of the GEIS are presented in this SEIS. NRC also considers the effects

the proposed action could have on global climate; the analysis estimates the potential effect of
the facility’s greenhouse gas emissions based on a 10-year licensing period.

144 Issues Outside the Scope of the Supplemental Environmental
Impact Statement

Some issues and concerns raised during the public scoping process on the GEIS (NRC, 2009a,
Appendix A) were determined to be outside the scope of the GEIS. These issues and concerns
(e.g., general support or opposition for uranium milling, impacts associated with conventional
uranium milling, comments regarding the alternative sources of uranium feed material,
comments regarding energy sources, requests for compensation for past mining impacts, and
comments regarding the credibility of NRC) are also outside the scope of this SEIS.

14.5 Related National Environmental Policy Act of 1969 Reviews and
Other Related Documents

A number of NEPA documents (environmental assessments) and EISs and other documents
were reviewed and used in the development of this SEIS. The related NEPA reviews are
described next.

NUREG-1910, Generic Environmental Impact Statement for In-Situ Leach Uranium Milling
Facilities, Final Report (NRC, 2009a). As previously discussed, this GEIS was prepared to
assess the potential environmental impacts from the construction, operation, aquifer restoration,
and decommissioning of an ISR facility located in any of four different geographic regions of the
western United States, including the Nebraska-South Dakota-Wyoming Uranium Milling Region
where the proposed Dewey-Burdock ISR Project would be located. The environmental analysis
in this SEIS both tiers and incorporates by reference from the GEIS. [Agencywide Documents
Access and Management System (ADAMS) Accession No. Volume 1, ML091480244;

Volume Il, ML091480188]
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NUREG-0706, Final Generic Environmental Impact Statement on Uranium Milling

(NRC, 1980). This EIS provided a detailed evaluation of the impacts and effects of

anticipated conventional uranium milling operations in the United States through the year 2000,
including analysis of tailings disposal programs. NUREG-0706 concluded the environmental
impacts of underground mining and conventional milling would be more severe than using

ISR technology. As described in SEIS Section 2.2.1, conventional mining and milling were
considered, but eliminated from the detailed analysis at the proposed Dewey-Burdock ISR
Project. (ADAMS Accession No. Volume |, ML032751663; Volume Il, ML032751667;

Volume Ill, ML032751669)

NUREG-1508, Final Environmental Impact Statement to Construct and Operate the
Crownpoint Uranium Solution Mining Project, Crownpoint, New Mexico (NRC, 1997).

This EIS evaluated the use of ISR technology at the Church Rock and Crownpoint sites at
Crownpoint, New Mexico. Alternative uranium mining methods were not evaluated, because
the uranium ore located at the proposed sites was too deep to be extracted economically and
the final EIS concluded underground mining would have more significant environmental impacts
than ISR recovery. (ADAMS Accession No. ML082170248)

Environmental Impact Statement for the Moore Ranch In-Situ Recovery Project in
Campbell County, Wyoming, Supplement to the GEIS (NUREG-1910, Supplement 1),
Final Report (NRC, 2010a). NRC prepared this EIS as a supplement to the GEIS based on its
review of an application from Energy Metals Corporation (now Uranium One) for a source
material license for the proposed Moore Ranch ISR Project, which is located in Campbell
County, Wyoming. The proposed Moore Ranch ISR project would encompass 2,877 ha [7,110
ac] of privately owned and State of Wyoming lands. However, Uranium One estimates that only
61 ha [150 ac] would be disturbed as a result of the project. (ADAMS Accession

No. ML102290470)

Draft Environmental Impact Statement for the Dewey Conveyor Project (BLM, 2009).
BLM, in cooperation with the U.S. Forest Service (USFS), prepared this draft EIS to evaluate
the environmental impacts of the proposed Dewey Conveyor Project. GCC Dacotah Inc.
proposed the Dewey Conveyor Project as a means to transport limestone along a 10.6-km
[6.6-mi] conveyor from a future quarry location in Custer County, South Dakota, to a rail
load-out facility near Dewey, South Dakota. The proposed route of the conveyor crosses
BLM-administered public lands and USFS-administered National Forest System lands north of
the proposed Dewey-Burdock ISR Project. (ADAMS Accession No. ML12209A089)

South Dakota Resource Management Plan, Final Environmental Impact Statement

(BLM, 1985). BLM prepared the South Dakota Resource Management Plan (SDRMP) to
address future management options for 113,584 ha [280,672 ac] of public land surface and
2,142,455 ha [5,294,122 ac] of federal mineral estate BLM administers through its South Dakota
Resource Area Office in Belle Fourche, South Dakota. The SDRMP focuses on alternative
approaches to management of vegetation apportionment and land actions. The plan

includes resource management options for lands within and in the vicinity of the proposed
Dewey-Burdock ISR Project area in Fall River and Custer Counties. The proposed
Dewey-Burdock ISR Project is in conformance with the SDRMP as discussed on pages 14

and 44—-47 of the SDRMP (ADAMS Accession No. ML12209A099)

Newcastle Resource Management Plan (BLM, 2000). BLM prepared this resource
management plan to provide management direction for approximately 118,236 ha [292,168 ac]
of BLM-administered public land surface and 687,507 ha [1,698,866 ac] of federal mineral
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estate the Newcastle Field Office administers in Crook, Niobrara, and Weston Counties in
northeast Wyoming. The plan includes resource management objectives and management
actions for lands adjacent to the proposed Dewey-Burdock ISR Project in Niobrara and
Weston Counties. (ADAMS Accession No. ML12209A101)

Proposed Resource Management Plan and Final Environmental Impact Statement for
Public Lands Administered by the U.S. Bureau of Land Management Rawlins Field Office
(BLM, 2008). BLM prepared this resource management plan to direct the management of

1.4 million ha [3.5 million ac] of BLM-administered public surface land and 1.8 million ha

[4.5 million ac] of BLM-administered federal mineral estate in Albany, Carbon, Laramie, and
Sweetwater Counties in southwestern Wyoming. The plan established guidance, objectives,
policies, and management actions for public lands the Rawlins Field Office administers.
(ADAMS Accession No. ML12209A103)

Black Hills National Forest Land and Resource Management Plan (USFS, 1997). USFS
prepared this plan to provide guidance for all resource management activities in the Black Hills
National Forest. The plan (i) establishes goals, objectives, standards, and guidelines for
resource management and (ii) describes resource management practices, levels of resource
production, people-carrying capacities, and the availability and suitability of lands for

resource management. (ADAMS Accession No. ML12209A110)

Black Hills National Forest, Phase | Amendment: 1997 Land and Resource Management
Plan Environmental Assessment (USFS, 2001). USFS prepared a Phase | Amendment to
the Black Hills National Forest Land and Resource Management Plan to address short-term
concerns with sensitive species that occur or potentially occur in the Black Hills. (ADAMS
Accession No. ML12209A113)

Black Hills National Forest, Phase Il Amendment: 1997 Land and Resource Management
Plan Final Environmental Impact Statement (USFS, 2005). USFS prepared a Phase Il
Amendment to the Black Hills National Forest Land and Resource Management Plan to address
long-term concerns with sensitive species that occur or potentially occur in the Black Hills. The
Phase Il Amendment includes provisions to conserve species and protect communities,
property, and other forest values by reducing fire and insect hazards. (ADAMS Accession

No. ML12209A121)

Updated Land and Resource Management Plan for the Nebraska National Forest (USFS,
2009). USFS prepared this revised management plan to provide guidance for all resource
management activities in the Nebraska National Forest. The plan describes management
standards and guidelines, resource management practices, levels of resource production,
people-carrying capacities, and the availability and suitability of lands for resource
management. The Nebraska National Forest encompasses the Buffalo Gap National Grassland
of southwestern South Dakota, which is located south of the proposed Dewey-Burdock ISR
Project area. (ADAMS Accession No. ML12209A127)

NRC'’s Safety Evaluation Report for the Dewey-Burdock Project, Fall River and Custer
Counties, South Dakota. The NRC staff prepared a safety evaluation report for the
Dewey-Burdock license application. In the SER, the NRC staff evaluated whether the
licensee’s proposed action can be accomplished in accordance with the applicable regulations
in 10 CFR Part 20; 10 CFR Part 40; and 10 CFR Part 40, Appendix A. Areas of review included
the applicant’s proposed facility design and operations, health and environmental protection,
and accident analyses. The SER also provides the staff’'s analysis of the applicant’s initial
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estimate of the funding needed to complete site decommissioning and reclamation. (ADAMS
Accession No. ML13052A182)

Environmental Impact Statement for the Nichols Ranch ISR Project in Campbell and
Johnson Counties, Wyoming, Supplement to the GEIS (NUREG-1910, Supplement 2),
Final Report (NRC, 2011a). NRC prepared this EIS as a supplement to the GEIS based on its
review of an application from Uranerz Energy Corporation for a source material license for the
proposed Nichols Ranch ISR Project, which is located in Campbell and Johnson Counties,
Wyoming. The proposed Nichols Ranch ISR project would encompass approximately 1,251 ha
[3,091 ac] of privately owned land and approximately 113 ha [280 ac] of BLM-managed land.
The proposed project would consist of two noncontiguous mining units: the Nichols Ranch Unit
would contain the central processing plant, and the Hank Unit would contain a satellite
ion-exchange facility. (ADAMS Accession No. ML103440120)

Environmental Impact Statement for the Lost Creek ISR Project in Sweetwater County,
Wyoming, Supplement to the GEIS (NUREG-1910, Supplement 3), Final Report (NRC,
2011b). NRC prepared this EIS as a supplement to the GEIS based on its review of an
application from Lost Creek ISR, LLC for a source material license for the proposed Lost Creek
ISR Project located in Sweetwater County, Wyoming. The proposed project site covers
approximately 1,708 ha [4,220 ac] with approximately 1,450 ha [3,583 ac] of federal owned,
BLM-managed land and 259 ha [640 ac] of land owned by the State of Wyoming, Office of State
Lands and Investment. Planned facilities associated with the project include a well field with
injection, production, and monitor wells; header houses; a central processing plant; an access
road network; and pipeline system. (ADAMS Accession No. ML11125A006)

1.5 Applicable Regulatory Requirements

NEPA establishes national environmental policy and goals to protect, maintain, and enhance
the environment. NEPA provides a process for implementing these specific goals for those
federal agencies responsible for an action. This SEIS was prepared in accordance with NEPA
requirements, NRC-implementing regulations in 10 CFR Part 51, and other regulations that
were in effect at the time of writing. GEIS Appendix B summarizes other federal statutes,
implementing regulations, and Executive Orders that are potentially applicable to environmental
reviews for the construction, operation, decommissioning, and groundwater restoration of an
ISR facility.

GEIS Sections 1.6.3.3 and 1.7.5.3 summarize the State of South Dakota’s statutory authority
pursuant to the ISR process, relevant state agencies that are involved in the permitting of an
ISR facility, and the range of state permits that would be required (NRC, 2009a). These
agencies and their permitting authority are as follows:

. Under the South Dakota Mined Land Reclamation Act (South Dakota Codified Law
Chapter 45-6B), the South Dakota Board of Minerals and Environment is charged with
issuing state permits and developing licensing requirements for ISR facilities.

. The South Dakota Department of Environmental and Natural Resources (SDDENR) is in
charge of issuing the air quality permit through the National Ambient Air Quality
Standards program as well as issuing a surface water discharge permit through the
National Pollutant Discharge Elimination System (NPDES) program and a groundwater
discharge plan for land application of treated wastewater. In addition, SDDENR is in
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charge of issuing a large scale mine permit and water rights permits needed to operate
ISR projects in South Dakota.

° The South Dakota State Historical Society, within the Department of Tourism and State
Development, is in charge of administering the South Dakota State Historic Preservation
Office (SD SHPO), which coordinates, plans, and manages historic preservation
programs across the state.

1.6 Licensing and Permitting

NRC has statutory authority through the AEA and Uranium Mill Tailings Radiation Control Act to
regulate uranium ISR facilities. In addition to obtaining an NRC license, uranium ISR facilities
must obtain the necessary permits from the appropriate federal, state, tribal, and local
governmental agencies. The NRC licensing process for ISR facilities was described in GEIS
Section 1.7.1. GEIS Sections 1.7.2 through 1.7.5 describe the role of the other federal, state,
and tribal agencies in the ISR permitting process.

This section of the SEIS summarizes the status of the NRC licensing process at the proposed
Dewey-Burdock ISR Project site and the status of the applicant permitting with respect to other
applicable federal, tribal, and state requirements. Section 1.6.1 describes the NRC licensing
process and Section 1.6.2 describes the status of other required permits.

1.6.1 U.S. Nuclear Regulatory Commission Licensing Process

By letter dated August 10, 2009, the applicant submitted a license application to NRC for the
Dewey-Burdock ISR Project (Powertech, 2009a). As discussed in GEIS Section 1.7.1, NRC
initially conducts an acceptance review of a license application to determine whether the
application is complete enough to support a detailed technical review. The NRC staff accepted
the Dewey-Burdock ISR Project license application for detailed technical review by letter dated
October 2, 2009 (NRC, 2009c).

The NRC'’s detailed technical review of the Dewey-Burdock ISR Project license application
includes both a safety review and an environmental review. These two reviews are conducted
in parallel (see GEIS Figure 1.7-1). The safety review focuses on assessing compliance with
the applicable regulatory requirements in 10 CFR Part 20 and 10 CFR Part 40, Appendix A.
The environmental review is conducted in accordance with the regulations in 10 CFR Part 51.

The NRC hearing process (10 CFR Part 2) applies to licensing actions and offers stakeholders
a separate opportunity to raise concerns associated with the proposed action. In accordance
with the regulation, NRC published a Notice of Opportunity for Hearing on the Dewey-Burdock
ISR Project license application in the FR on January 5, 2010 (see 75 FR 467). NRC received a
request for hearing from Consolidated Petitioners (Theodore P. Ebert, David Frankel,

Gary Heckenlaible, Susan Henderson, Dayton Hyde, Lilias C. Jones Jarding, Clean Water
Alliance, and Aligning for Responsible Mining) on March 8, 2010 (Consolidated Petitioners,
2010). Additionally, the Oglala Sioux Tribe filed a petition to intervene on April 6, 2010

(Oglala Sioux Tribe, 2010).

Regulations in 10 CFR Part 2 specify that a petition for review and request for hearing must
include a showing that the petitioner has standing and that the Atomic Safety and Licensing
Board Panel (ASLBP) would rule on a petitioner’s standing by considering (i) the nature of the
petitioner’s right under the AEA or NEPA to be made a party to the proceeding, (ii) the nature
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and extent of the petitioner’s property, financial, or other interest in the proceeding, and (iii) the
possible effect of any decision or order that may be issued in the proceeding on the petitioner’s
interest. All of the individual Consolidated Petitioners based their claim of standing on the
possibility that contamination from the applicant’s proposed ISR operation would contaminate
the aquifer or surface water from which Consolidated Petitioners obtain their water
(Consolidated Petitioners, 2010). The Oglala Sioux Tribe’s central standing claim is interest in
protecting cultural and historical resources that have been or might be found in the proposed
Dewey-Burdock ISR Project site, which the Oglala Sioux Tribe claims is within the aboriginal
territory of the Oglala Sioux Tribe under the 1868 Fort Laramie Treaty (Oglala Sioux Tribe,
2010). In addition, the Oglala Sioux Tribe bases its claim of standing on possible groundwater
contamination from the proposed Dewey-Burdock ISR Project (Oglala Sioux Tribe, 2010).

On August 5, 2010, ASLBP ruled that three individuals (Susan Henderson, Dayton Hyde, and
David Frankel) and the two organizations (Clean Water Alliance and Aligning for Responsible
Mining) among the Consolidated Petitioners demonstrated standing to be parties to the
licensing proceeding, and one of their contentions as pled and three of their contentions as
modified by ASLBP were admissible (ASLBP, 2010). Three other members of the Consolidated
Petitioners (Gary Heckenlaible, Lilias C. Jones Jarding, and Theodore P. Ebert) did not
demonstrate standing and were not admitted as parties to the licensing proceeding (ASLBP,
2010). ASLBP also found that the Oglala Sioux Tribe demonstrated standing to be admitted as
a party to the licensing proceeding and three of their contentions as pled and one as modified
by ASLBP were admissible (ASLBP, 2010).

1.6.2 Status of Permitting With Other Federal and State Agencies

In addition to obtaining a source material license from NRC prior to conducting ISR operations
at the Dewey-Burdock ISR Project, the applicant is required to obtain necessary permits and
approvals from other federal and state agencies to address (i) the underground injection of
solutions and liquid effluent from the ISR process, (ii) the exemption of all or a portion of the ore
zone aquifer from regulation under the Safe Drinking Water Act, and (iii) the discharge of
stormwater during construction and operation of the ISR facility. Table 1.6-1 lists the status of
the required permits and approvals.

Table 1.6-1. Environmental Approvals for the Dewey-Burdock Project

Issuing Agency Description Status

Uranium Exploration Permit | Application submitted
July 2008; approved by
South Dakota Board of
Minerals and Environment

November 2008.
Scenic and Unique Lands Submitted August 2008;
South Dakota Department of . ) .
Environment and Natural Designation gDDE_L\IR(’chJOeterm:ped tIe;jnds t
Resources (SDDENR) escribed by applicant do no

constitute special,
exceptional, critical, and

Joe Foss Building unique; February 2009.

523 East Capitol

Pierre, SD 57501 Large-Scale Mine Permit Application submitted

September 2012; deemed
procedurally complete
January 2013; recommended
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Table 1.6-1. Environmental Approvals for the Dewey-Burdock Project (Cont'd)

Issuing Agency

Description

Status

for approval April 2013;
hearing conducted

September 2013; further
hearing postponed until NRC
and the U.S. Environmental
Protection Agency have ruled
and set the federal surety, and
the state Water Management
Board has decided the water
rights.

Water Appropriation Permits
* Madison
* Inyan Kara

Applications submitted

June 2012; recommended for
approval November 2012;
hearing conducted October-
November 2013; further
hearing scheduled December
2013.

Underground Injection
Control Class Ill Permit

Application submitted

April 2009 and deemed
incomplete; revised
application submitted
February 2010 and deemed
incomplete. Rules tolled by
Senate Bill 158, March 2011.

Air Quality Permit

Application submitted
November 2012; SDDENR
determined that an operating
air permit will not be required,
February 2013.

Groundwater Discharge Plan

Application submitted March
2012; recommended for
approval December 2012;
hearing conducted
October—November 2013;
further hearing scheduled
December 2013.

National Pollutant Discharge
Elimination System Water
Discharge Permit

Application not yet submitted.

U.S. Nuclear Regulatory
Commission
Washington, DC 20555

Source Material License
(10 CFR Part 40)

Submitted August 10, 2009.
Deemed complete
October 2009.

U.S. Environmental
Protection Agency
1595 Wynkoop Street

Aquifer Exemption

(40 CFR Parts 144 and 146)
and Underground Injection
Control Class Il Permit

Application submitted
December 2008; revised
application submitted
August 2012 and under
review.
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Table 1.6-1. Environmental Approvals for the Dewey-Burdock Project (Cont'd)

Issuing Agency Description Status
Denver, CO 80202-1129 Underground Injection Application submitted
Control Class V Permit March 2010 and under review.
Custer County Building Permits Applications not yet
420 Mount Rushmore Road submitted.
Custer, SD 57730-1309
Fall River County Building Permits Not required.

County Courthouse
Hot Springs, SD 57730-1309

U.S. Bureau of Land Plan of Operations Application submitted

Management August 2009; revised

South Dakota Field Office document submitted
January 2011 and under
review.

Source: Powertech (2010); Revised November 2013.

1.7 Consultation

Federal agencies are required to comply with consultation requirements in Section 7 of the
Endangered Species Act of 1973 (ESA), as amended, and Section 106 of the National Historic
Preservation Act of 1966 (NHPA), as amended. The GEIS took a programmatic look at the
environmental impacts of ISR uranium milling within four distinct geographic regions and
acknowledged that each site-specific review would include its own consultation process with
relevant agencies. Section 7 (ESA) and Section 106 (NHPA) consultations conducted for the
proposed Dewey-Burdock ISR Project are summarized in Sections 1.7.1 and 1.7.2. Copies of
the consultation correspondence are provided in SEIS Appendix A. Section 1.7.3 describes
NRC coordination with other federal, tribal, state, and local agencies conducted during the
development of the SEIS.

Executive Order 13175 (November 27 2000), “Consultation and Coordination with

Indian Tribal Governments,” reaffirmed the federal government’s commitment to a
government-to-government relationship with Native American tribes, and directed federal
agencies to establish procedures to consult and collaborate with tribal governments when new
agency regulations would have tribal implications. The Order excludes “independent regulatory
agencies, as defined in 44 U.S.C §3502(5)” from the requirements of the Order. However,
according to Section 8, “Independent regulatory agencies are encouraged to comply with the
provisions of this order.” Although the NRC, as an independent regulatory agency, is
explicitly exempt from the Order, the Commission remains committed to its spirit. The agency
has demonstrated a commitment to achieving the Order’s objectives by implementing a
case-by-case approach to interactions with Native American tribes. NRC’s case-by-case
approach allows both NRC and Native American tribes to initiate outreach and communication
with one another.

1.71 Endangered Species Act of 1973 Consultation
The ESA was enacted to prevent the further decline of endangered and threatened species and

to restore those species and their critical habitats. ESA Section 7 recommends consultation
with the U.S. Fish and Wildlife Service (FWS) to ensure that actions it authorizes, permits, or
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otherwise carries out will not jeopardize the continued existence of any listed species or
adversely modify designated critical habitats.

By letter dated March 15, 2010, NRC staff initiated consultation with FWS, requesting
information on endangered or threatened species and critical habitat in the proposed
Dewey-Burdock ISR Project area (NRC, 2010b). NRC received a response from the FWS
South Dakota Field Office, dated March 29, 2010, that (i) listed the threatened and endangered
species that may occur in the project area and (ii) provided maps showing the location of
wetlands within the two proposed initial mine units at the Dewey-Burdock ISR Project

(FWS, 2010).

In accordance with ESA Section 7, FWS determined that the whooping crane (Grus americana)
and black-footed ferret (Mustela nigripes) are federally listed species that may occur within
Custer County. The whooping crane generally migrates through the eastern portion of

Custer County, and the black-footed ferret is currently only found in the Wind Cave National
Park. FWS had no information to indicate that these species are located within the project
boundaries. No federally listed endangered species occur in Fall River County; however, the
greater sage-grouse (Centrocercus urophasianus) is a candidate species that historically
occurred in this area and has a potential to be present within the proposed area of review of the
Dewey-Burdock ISR Project. At the present time, candidate species have no legal protection
under ESA. By emails dated August 27, 2012 and September 9, 2013, the FWS South Dakota
Field Office confirmed that there are no additional updates or changes to these federally listed
species in the proposed Dewey-Burdock ISR Project area (FWS, 2012; FWS, 2013). As
discussed in SEIS Section 4.6.1.1.1.1.4, the FWS determined that no additional consultation
under Section 7 is required (FWS, 2013).

In accordance with NEPA regulations and other environmental laws and rules [e.g., Fish and
Wildlife Coordination Act and Executive Order 11990 (Protection of Wetlands)], FWS
encouraged the following when reviewing potential impacts to wetlands at the proposed
Dewey-Burdock ISR Project: (i) avoidance of wetlands, if possible; (ii) minimization of impacts
to wetlands if they cannot be avoided; and (iii) replacement of wetland values that may be
impacted by the project (FWS, 2010).

1.7.2 National Historic Preservation Act of 1966 Consultation

In accordance with 36 CFR Part 800.1(a), Section 106 of NHPA requires that federal agencies
take into account the effects of their undertakings on historic properties and afford the Advisory
Council on Historic Preservation (ACHP) an opportunity to comment on such undertakings. The
Section 106 process seeks the views of consulting parties including the federal agency, the
State Historic Preservation Officer (SHPO), Indian tribes and Native Hawaiian organizations,
Tribal Historic Preservation Officers (THPO), local government leaders, the applicant,
cooperating agencies, and the public. The goal of consultation is to identify historic properties
potentially affected by the undertaking, assess the effects of the undertaking on these
properties, and seek ways to avoid, minimize, or mitigate any adverse effects on historic
properties. As detailed in 36 CFR Part 800.2(c)(1)(i), the role of the South Dakota State Historic
Preservation Office (SD SHPO) in the Section 106 process is to advise and assist federal
agencies in carrying out their Section 106 responsibilities. As part of the Section

106 consultation process for the proposed Dewey-Burdock ISR Project, NRC continues
consultation with potentially affected Native American tribes and consulting parties. These
interactions are detailed in SEIS Section 1.7.3.5.
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NRC staff met with members of the SD SHPO office on December 2, 2009, to discuss
site-specific issues, including the SD SHPO review process, cumulative impacts to historic sites,
and best management practices (NRC, 2009b). NRC and SD SHPO staff also discussed the
possibility of entering into a programmatic agreement or memorandum of agreement, pursuant
to Section 106, with all consulting parties to set forth procedures and mitigation measures to
preserve existing historic and cultural resources at the proposed Dewey-Burdock ISR Project
site. The NRC staff continue to consult with the SD SHPO to evaluate the effects of the
proposed project on historic and cultural resources.

1.7.3 Coordination with Other Federal, Tribal, State, and Local Agencies

The NRC staff interacted with multiple federal, tribal, state, and local agencies and/or

entities during preparation of this SEIS to gather information on potential issues, concerns,

and environmental impacts related to the proposed Dewey-Burdock ISR Project. The
consultation and coordination process included, but was not limited to, discussions with

BLM; tribal governments (see SEIS Section 1.7.3.5); SDDENR; South Dakota Game, Fish, and
Parks (SDGFP); and local organizations (e.g., Custer County, Town of Edgemont).

1.7.31 Coordination With the U.S. Bureau of Land Management

BLM is serving as a cooperating agency in the NEPA assessment and licensing process for the
proposed Dewey-Burdock ISR Project because BLM has jurisdiction over the locatable mineral
rights on federal land that the applicant holds within the proposed project area. As discussed in
Section 1.3, the BLM’s responsibility for the proposed action is to fulfill its statutory
responsibilities to regulate mining on federal lands as described in 43 CFR Part 3809.

BLM is responsible for administering the National System of Public Lands and the federal
minerals underlying these lands. BLM is also responsible for managing split estate situations
where federal minerals underlie a surface that is privately held or owned by state or local
government. In situations where BLM administers the surface rights, operators of mining claims
including ISR uranium facilities, must submit a Plan of Operations and obtain BLM approval
before beginning operations beyond those for casual use. BLM also reviews and approves
Plans of Operations on split estate lands patented under the Stock-Raising Homestead Act but
only where the surface owners and the claimant cannot come to terms on access or surface
damages. In this case there are no surface owner/mining claimant conflicts and as a result the
proposed development activity on the split estate lands is not subject to BLM approval. The
proposed Dewey-Burdock ISR Project site contains approximately 97 ha [240 ac] of
BLM-administered surface lands.

The U.S. government reserved 1,708 ha [4,220 ac] of mineral estate under the Stock-Raising
Homestead Act, when the surface was originally patented. The applicant maintains the
unpatented mining claims associated with the 1,708 ha [4,220 ac] of federal minerals.

In addition, the applicant maintains unpatented mining claims on the 97 ha [240 ac] of
BLM-administered surface lands. The statutory responsibilities pertaining to mining claims
under the General Mining Laws are described in 43 CFR Part 3800.

NRC has coordinated with BLM during preparation of this SEIS. Numerous conference calls
and meetings have been held, and a Memorandum of Understanding between NRC and BLM
was negotiated.
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The NRC staff met with the staff of South Dakota BLM field office on December 1, 2009. BLM
staff indicated that the applicant’s Plan of Operations for the proposed Dewey-Burdock ISR
Project had been received, but review had not been initiated at the time of the meeting. BLM
staff noted that an ethnographic study was conducted prior to preparation of the draft EIS for the
GCC Dacotah Inc. Dewey Conveyor Project to assess the traditional use of the area by tribes in
North Dakota and South Dakota (BLM, 2009; Sprague, 2008). The proposed route of the
conveyor project crosses BLM-administered public lands and USFS-administered National
Forest System lands north of the proposed Dewey-Burdock ISR Project. Most of the tribal
members interviewed knew their people had regular ceremonial, cultural, and religious activity in
the Black Hills prior to the establishment of reservations; however, no one could pinpoint
present cultural, ceremonial, or religious use in the proposed area (Sprague, 2008, p. 14).
During the meeting, BLM provided NRC staff with guidance documents and with information on
oil and gas leases in the proposed project area. Additionally, BLM staff expressed concerns
related to water quality and hydrology, land use, and cumulative effects.

1.7.3.2 Coordination with the U.S. Army Corps of Engineers

NRC staff met with U.S. Army Corps of Engineers (USACE) staff on December 2, 2009, in
Pierre, South Dakota, to discuss wetlands and surface water bodies within and in the vicinity of
the proposed Dewey-Burdock ISR Project site. USACE regulates, monitors, and oversees
“jurisdictional waters of the United States,” which are subject to the Clean Water Act. USACE
requires issuance of a Section 404 Permit prior to discharge of dredge or fill material into waters
determined to be jurisdictional waters of the United States. In August 2008, the applicant
requested that USACE evaluate the proposed Dewey-Burdock ISR Project site to determine
whether jurisdictional waters of the United States are present. By letter dated January 14, 2009,
USACE documented the presence of 20 wetlands within the project area and determined that

4 were jurisdictional waters; these are Beaver Creek, an unnamed tributary to Beaver Creek,
Pass Creek, and an unnamed tributary to Pass Creek (Powertech, 2009b, Appendix 3.5—-H).

1.7.3.3 Coordination with the U.S. Forest Service

NRC staff met with USFS staff on December 3, 2009, in Hot Springs, South Dakota.

USFS manages wildlife habitat on and uses of USFS lands. USFS has no permitting
authority for the proposed Dewey-Burdock ISR Project; however, it expressed concerns that
construction and operational activities could impact the nearby Black Hills National Forest and
Buffalo Gap National Grasslands. USFS staff noted a concern about the cumulative
groundwater effects of the project on the USFS-managed J.H. Keith Cascade Springs
recreation area where Cascade Springs is located. USFS also expressed concerns about
potential effects the project could have on Craven Canyon, known to have traditional cultural
significance to Native American tribes.

1.7.3.4 Coordination with the U.S. Geological Survey

NRC staff met with U.S. Geological Survey (USGS) staff on December 1, 2009, in Rapid City,
South Dakota, to discuss geological and hydrological aspects of the proposed Dewey-Burdock
ISR Project. USGS staff provided information on the regional hydrology of the Black Hills area,
including major hydrostratigraphic units, regional hydrological gradients, and major sources of
municipal drinking water in the region. With respect to the proposed Dewey-Burdock ISR
Project, USGS staff expressed a concern that contaminated groundwater may travel from the
project area and discharge into Beaver Creek within the proposed project area and the
Cheyenne River south of the proposed project area.
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1.7.3.5 Interactions With Tribal Governments

Under Section 106 of the NHPA, NRC is required to conduct consultation with Native American
tribes to determine whether a proposed federal action will affect historic properties. In
conjunction with the tribal government consultation process, NRC staff met with Office of Tribal
Government Relations (OTGR) staff on December 2, 2009, in Pierre, South Dakota, to discuss
issues and concerns that tribal governments in South Dakota may have with the proposed
Dewey-Burdock ISR Project. OTGR staff noted that tribal governments would be most
interested in potential harm to the environment from the proposed project. OTGR staff
suggested tribal organizations should have the opportunity to express their concerns with the
proposed project and should be contacted prior to NRC outreach activities associated with

the project.

The SD SHPO identified 20 Native American tribes that might attach historic, cultural, and
religious significance to historic properties within the proposed Dewey-Burdock ISR Project
area. The NRC staff contacted the 20 tribal governments by letters dated March 19, 2010;
September 10, 2010; and March 4, 2011 (NRC, 2010c, 2010d, and 2011c). The staff invited the
tribes to participate as consulting parties in the NHPA Section 106 process and requested
assistance in identifying tribal historic sites or cultural resources that may be affected by the
proposed action. Specifically, NRC staff solicited information regarding properties of religious
and cultural significance to tribes. The tribes contacted initially were:

Cheyenne River Sioux Tribe

Crow Creek Sioux Tribe

Flandreau Santee Sioux Tribe

Lower Brule Sioux Tribe

Oglala Sioux Tribe

Rosebud Sioux Tribe

Sisseton Wahpeton Sioux Tribe

Standing Rock Sioux Tribe

Yankton Sioux

Three Affiliated Tribes (Mandan, Hidasta, and Arikara Nation)—North Dakota
Turtle Mountain Band of Chippewa—North Dakota
Spirit Lake Tribe—North Dakota

Lower Sioux Indian Community—Minnesota

Fort Peck Assiniboine and Sioux—Montana
Northern Cheyenne Tribe—Montana

Northern Arapaho Tribe—Wyoming

Eastern Shoshone Tribe—Wyoming

Santee Sioux Tribe—Nebraska

Ponca Tribe—Nebraska

Crow Tribe—Montana

The staff contacted the Cheyenne and Arapaho, Pawnee, and Omaha tribes in February 2013,
after it was brought to the attention of the NRC that these tribes also had historical and cultural
links to the proposed project area (Consolidated Intervenors, 2013).

By letter dated April 7, 2010, the Turtle Mountain Band of Chippewa—North Dakota responded to
NRC and stated that the proposed project would not have an effect on historic properties of
importance to the Turtle Mountain Band of Chippewa Indians. The THPO also stated that
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“determination of No Historic Properties Affected is granted for the project to proceed”
(Turtle Mountain Band of Chippewa Indians, 2010).

NRC staff continued its efforts to engage in consultation with tribes that might be affected by the
proposed action with follow-up telephone calls and by sending emails to further gather
information related to identification efforts and coordinate meetings.

On September 10, 2010, NRC staff sent another letter inviting the tribes to participate in
consultation to help facilitate the identification of areas on the proposed Dewey-Burdock
site that the tribes believe have traditional religious or cultural significance (NRC, 2010d).
NRC staff also followed up with phone calls and emails to ensure tribal officials received
this correspondence.

By letter dated September 20, 2010, Mr. Perry “No Tears” Brady of the Three Affiliated Tribes
(Mandan, Hidatsa, and Arikara Nations—North Dakota) responded that the tribe had determined
there would be no adverse effects on historic or cultural resources important to the Mandan,
Hidasta, and Arikara Nations within the proposed project area (Three Affiliated Tribes, 2010).

The Sisseton Wahpeton Oyate, Rosebud Sioux Tribe, Lower Brule Sioux Tribe, and

Yankton Sioux Tribe, responded by letters dated November 2, 2010; November 7, 2010;
November 15, 2010; and December 3, 2010, respectively, expressing interest in becoming
consulting parties to the proposed project (Sisseton Wahpeton Oyate, 2010; Rosebud Sioux
Tribe, 2010; Lower Brule Sioux Tribe, 2010; Yankton Sioux Tribe, 2010). The Sisseton
Wahpeton Oyate and Rosebud Sioux THPOs recommended that NRC undertake group
consulting, whereby a number of tribal representatives would participate in a meeting, possibly
hosted by the Oglala Sioux Tribe. The Yankton Sioux Tribe THPO requested face-to-face
consultation and expressed concerns regarding protection of traditional cultural properties
(TCPs) within the project area. While the term TCP does not appear in the NHPA or its
implementing regulations, the tribes apply this term to historic properties of religious and cultural
significance to Indian tribes that may be affected by an undertaking. The NRC uses the term in
this context.

By letter dated January 31, 2011, the Oglala Sioux Tribe THPO accepted the invitation to
participate as a consulting party and stated that the proposed Dewey-Burdock Project
represents a substantial potential threat to the preservation of cultural and historic resources of
the Oglala Sioux Tribe (Oglala Sioux Tribe, 2011). The THPO also stated that the proposed
project site is located within an area of which Sioux Tribes, along with the Cheyenne, Arapahoe,
Crow, and Arikara Tribes, possess intimate cultural knowledge (Oglala Sioux Tribe, 2011). The
THPO stated that impacts resulting from the proposed project include not only site-specific
physical impacts, but intangible impacts to the integrity of the area from cultural, historical,
spiritual, and religious perspectives. The letter also requested NRC’s assistance in facilitating a
site visit and regional meeting to provide all affected tribes an opportunity to review and identify
the cultural and historic resources at stake.

Mr. Hubert B. Two Leggins (Crow Tribal Cultural Resource Director/Renewable Resource
Supervisor) of the Crow Tribe of Montana responded by email dated March 9, 2011, indicating
that the Dewey-Burdock Project area has religious and cultural significance to the Crow Tribe
(Crow Tribe, 2011). Mr. Two Leggins accepted the invitation for formal consultation and stated
that the Crow Tribe wanted to be a consulting party.
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By letter dated May 12, 2011, NRC staff invited THPOs and/or Cultural Resources Officers to an
informal information gathering meeting on June 8, 2011, at the Prairie Winds Casino and Hotel
on the Pine Ridge Reservation in South Dakota (NRC, 2011d). The purpose of the meeting was
to help NRC identify tribal historic sites and cultural resources that may be affected by

actions associated with the proposed Dewey-Burdock ISR Project and with the Crow Butte
North Trend and Crow Butte license renewal ISR projects in Nebraska. Representatives of

six tribes (Oglala Sioux, Standing Rock Sioux, Flandreau-Santee Sioux, Sisseton-Wahpeton
Oyate, Cheyenne River Sioux, and Rosebud Sioux) attended. BLM and SD SHPO staff

also attended.

During the June 8" meeting, tribal officials expressed concerns about the identification and
preservation of historic properties of traditional religious and cultural importance to tribes at the
proposed Dewey-Burdock and Crow Butte sites. Tribal officials stated that historic and cultural
resource studies of the sites should be conducted with tribal involvement. The SD SHPO stated
that Tribal representatives would need access to the Dewey-Burdock site to assist in
identification of historic properties. A transcript of this meeting (NRC, 2011e) is available
through the NRC Agencywide Documents Access and Management System database on the
NRC website (http://www.nrc.gov/reading-rm/adams.html).

In conjunction with the June 8, 2011, information gathering meeting, the applicant hosted a visit
to the Dewey-Burdock ISR Project site on June 9, 2011. Tribal officials, NRC staff, and BLM,
SD SHPO, and South Dakota Historical Society Archaeological Research Center (ARC) staff
interacted with the applicant’s personnel and archaeologists from Archaeology Laboratory of
Augustana College during the site visit. The Level lll cultural resource evaluations at the site
were conducted by the Archaeology Laboratory of Augustana College. The Level lll cultural
resource evaluations are described in SEIS Section 3.9.2. The Dewey-Burdock site visits
included a presentation of the proposed project identifying the location of facilities and wellfields.
Augustana College staff provided an overview of the results of archaeological and cultural
evaluations. At the conclusion of the presentations, participants toured the proposed
Dewey-Burdock ISR Project site stopping at several locations to view and investigate cultural
and historic features identified during the Level Il cultural resource evaluations, including stone
circles and rock alignments.

To facilitate the identification of possible historic properties of importance to Native

American tribes within the area of potential effect (APE), the NRC began efforts to open the
Dewey-Burdock site to tribal representatives for a survey. On August 12, 2011, NRC staff sent
a letter requesting the applicant submit a written plan for acquiring information on historic
properties within the APE (NRC, 2011f).

On October 28, 2011, NRC staff sent a letter to the tribes stating that the staff had requested
the applicant undertake studies and surveys to provide information on properties of traditional
religious and cultural importance to tribes at the proposed Dewey-Burdock site, as is
permissible under 36 CFR 800.2(c)(4) (NRC, 2011g). The letter informed the tribes that the
applicant had engaged the services of SRI Foundation (SRI) of Rio Rancho, New Mexico, to
collect information concerning historic properties that may be located in the proposed project
area. The letter also informed the tribes that NRC had authorized SRI, acting on behalf of the
applicant, to contact tribes to obtain information. The letter stated further that NRC would
remain legally responsible for all findings and determinations and for maintaining
government-to-government relationships with the involved tribes.
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By letter dated January 19, 2012, NRC staff invited the THPOs to a tribal consultation on
February 14—15, 2012, at the Ramkota Best Western Hotel in Rapid City, South Dakota
(NRC, 2012a). The purpose of the meeting was to hear the views of interested tribes about the
general types and descriptions of historic properties of religious and cultural significance that
may be affected by the proposed project and how these properties can be identified and
evaluated as part of the ongoing consultations under Section 106 of NHPA. The meeting was
attended by officials from 13 tribes (Cheyenne River Sioux, Crow Creek Sioux, Crow Tribe of
Montana, Eastern Shoshone, Fort Peak Assiniboine Sioux, Northern Arapaho, Northern
Cheyenne, Oglala Sioux, Rosebud Sioux, Yankton Sioux, Sisseton-Wahpeton Sioux, Santee
Sioux Nation, and Standing Rock Sioux). In addition to applicant, SRI, and NRC staffs, BLM
and U.S. Environmental Protection Agency (EPA) Region 8 staffs were also in attendance.

During the February 14—15" meeting, the tribes provided the following information to NRC and
BLM staffs: (i) the tribes expressed an interest in developing a confidentiality agreement before
submitting any traditional cultural studies to NRC; (ii) tribal representatives stated that the
purpose of any future meetings be made clearer to ensure that tribal participants have
appropriate levels of decision-making authority; (iii) tribal representatives volunteered to develop
project-specific statements of work (SOWSs) to conduct traditional religious and cultural
properties studies for the proposed Dewey-Burdock Project; and (iv) tribal representatives
requested another meeting during March 14-15, 2012 to review draft SOWs the tribes and the
applicants prepared for each of the three projects.

Scheduling conflicts of many tribal representatives, led to the cancellation of the

March 14-15, 2012 meeting. The NRC staff transmitted the applicant’'s SOW for the
Dewey-Burdock project to the THPOs for review and consideration by letter dated

March 9, 2012 (NRC, 2012b). The NRC staff proposed to host a conference call to discuss
the proposed SOW in April 2012. On April 5, 2012, NRC staff sent a letter inviting the tribes to
participate in a teleconference on April 24, 2012, to discuss the applicant's SOW to identify
historic properties (NRC, 2012c).

On April 24, 2012, the NRC staff held a teleconference with staff from Powertech, Cameco,
SRI, SD SHPO, EPA Region 8, BLM, and the Northern Cheyenne, Oglala Sioux,

Rosebud Sioux, Northern Arapaho, Sisseton-Wahpeton, Standing Rock Sioux, Yankton Sioux,
and Cheyenne and Arapaho tribes. The consulting parties discussed the following aspects

of the applicant’'s SOW: (i) adequacy of compensation for tribal officials conducting the field
work, (ii) confidentiality of information gathered by the tribes, (iii) amount of acreage to be
covered during fieldwork, and (iv) tribal involvement in making eligibility determinations.

A plan for accomplishing the tribal survey was discussed at the April 24, 2012, teleconference:
(i) tribal representatives would continue to develop a draft tribal SOW; (ii) tribes would hold an
intertribal teleconference to discuss a draft tribal SOW; (iii) tribes would provide a copy of a draft
SOW to the NRC, once it was approved by all tribal officials; (iv) NRC would distribute a draft
tribal SOW to consulting parties (applicant, BLM, EPA, SD SHPO); (v) NRC would arrange
another meeting with consulting parties to finalize an SOW, agreeable to the parties, for the
identification of potential historic properties; (vi) the applicant would schedule fieldwork for a
historic property survey at the proposed Dewey-Burdock site; (vii) tribes would write preliminary
and final reports for submission to the NRC to provide tribal views on effects of the undertaking
on such properties; and (viii) NRC would assess effects on properties under NHPA and develop
an impact determination pursuant to NEPA based on information provided by the tribes. The
tribes also requested that two tribal representatives be provided access to conduct a
reconnaissance visit to the Dewey-Burdock license area, for the purpose of securing information
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that would enable the tribes to complete a detailed proposed SOW for the project area. The
applicant agreed to the request, and the Dewey-Burdock Project tribal reconnaissance visit took
place on Saturday, May 26, 2012.

On June 19, 2012, the tribes provided NRC staff with a preliminary tribal SOW for identifying
properties of religious and cultural significance at the Dewey-Burdock ISR Project site.
Subsequently, NRC staff held teleconferences on August 9, 2012, and August 21, 2012, to
solicit additional details on the SOWSs prepared by the applicant and tribes. Representatives of
the tribes and staff from the NRC, Powertech, SRI, SD SHPO, EPA Region 8, and BLM
attended these teleconferences. Discussions centered on (i) defining the areas of potential
effects (direct and indirect) that would be included in the proposed surveys, (ii) the need to
provide survey cost estimates, and (iii) the need to provide a survey schedule that met the NRC
licensing review schedule and completion of its scheduled NEPA review. The participating
tribes requested an opportunity to revise the applicant's proposed SOW for completing a

tribal survey for the Dewey-Burdock ISR Project. During the August 21, 2012,

teleconference, NRC staff agreed to meet with tribal representatives in Bismarck,

North Dakota on September 5, 2012 to develop a revised SOW for completion of a field survey
in the fall of 2012.

The applicant informed NRC by letter dated August 29, 2012, that it was unable to reach an
agreement with the tribes on a SOW and it would be unable to provide information to the NRC
on properties of religious and cultural significance to the tribes that may be affected by the
proposed Dewey-Burdock ISR Project (Powertech, 2012). The applicant indicated that
additional efforts on its part to negotiate a mutually acceptable SOW are unlikely to be
productive. The applicant, however, committed to support efforts to complete identification of
historic properties by offering financial assistance to tribal representatives to carry out fieldwork
and reporting activities. The applicant committed to working with NRC and BLM to provide
access for tribal representatives to the project area to carry out work agreed to by the tribes.

On September 5, 2012, NRC staff met with representatives of the Yankton Sioux,
Sisseton-Wahpeton Oyate Sioux, Rosebud Sioux, Standing Rock Sioux, Northern Cheyenne,
Oglala Sioux, and Crow Nation tribes at the Kelly Inn in Bismarck, North Dakota. During this
meeting, participants discussed how to proceed with development of a SOW to identify religious
and cultural properties within the APE. The APE is the area in which properties of cultural
significance may be affected by the undertaking, including direct effects (such as destruction,
damage, or alteration of all or part of a property) and indirect effects (such as visual, audible,
and atmospheric changes that affect the character or setting of a property). All parties agreed a
survey was necessary for historic property identification. All parties also agreed further
consultation was needed to develop a SOW that focused survey efforts on the identification of
properties directly and indirectly affected by the proposed project. The area of potential indirect
effect could include properties that are well beyond the proposed license area. In addition, the
parties acknowledged the need for a Programmatic Agreement for any future disturbances
outside of areas directly affected by the proposed project.

By letter dated September 18, 2012, NRC staff asked participants in the September 5, 2012,
meeting in Bismarck, North Dakota to designate a preferred contractor to submit a proposal for
a survey on their behalf. The NRC staff requested that a cost estimate based on the area of
direct effect that may be disturbed during the initial phase of the Dewey-Burdock ISR Project be
included in the proposal (NRC, 2012d). The letter included the NRC staff response to four
NHPA-related concerns the tribes raised at the September 5, 2012, meeting in Bismarck,

North Dakota. The letter stated (i) the NRC agrees that a Programmatic Agreement will need to
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be developed to address the phased identification and evaluation of historic properties; (ii) the
NRC will continue to consult with BLM, SD SHPO, and the tribes on all issues arising under
Section 106 of the NHPA, including potential indirect effects; and (iii) the NRC intends to keep
survey information confidential to the fullest extent allowed by law.

On September 27, 2012, NRC received a proposal and cost estimate from the tribes for a
traditional cultural properties survey for the proposed Dewey-Burdock Project. The proposal
and cost estimate were prepared by Makoche Wowapi/Mentz-Wilson Consultants, LLP, the
contractor selected by tribes to complete the cultural resources survey of the proposed project.
By letter dated October 4, 2012, NRC transmitted the tribe’s proposal and cost estimate to the
applicant for review and comment (NRC, 2012e).

NRC informed the tribes by letter dated October 12, 2012 of the significant differences
between the Makoche Wowapi/Mentz-Wilson Consultants, LLP proposal and the applicant’s
proposal set out in its letter dated August 29, 2012 (NRC, 2012f;, Powertech, 2012). NRC
indicated that resolving these differences would not support completion of a field survey at the
Dewey-Burdock site in the fall 2012. NRC requested that the tribes provide their ideas on
alternative methods for identifying potential properties of traditional religious and cultural
importance to the tribes. NRC suggested that alternative methods might include opening the
site to interested tribal specialists over a period of several weeks with payment for survey costs
made to individual tribes or seeking ethnohistoric and ethnographic information from tribal
specialists in interviews at tribal headquarters.

From October 15 to October 20, 2012, the NRC staff received letters and email from the
Standing Rock Sioux Tribe, the Sisseton-Wahpeton Oyate, the Rosebud Sioux Tribe, and the
Yankton Sioux Tribe opposing the NRC’s request for alternative survey approaches (Standing
Rock Sioux Tribe, 2012; Sisseton-Wahpeton Oyate, 2012; Rosebud Sioux Tribe, 2012;
Yankton Sioux Tribe, 2012). These tribes maintained that the only level of effort sufficient for
identifying historic properties would be an on-the-ground, 100% survey of the entire license
boundary by tribal personnel from participating tribes.

On October 19, 2012, NRC received a response from the Three Affiliated Tribes and the Turtle
Mountain Band of Chippawa Indians Tribe who in collaboration with Kadramas, Lee, & Jackson
(KLJ), a private consulting firm from North Dakota, proposed to complete an alternative field
survey of the project’s 1,067-ha [2,637-ac] APE for ground disturbance. The proposal included
investigation of previously recorded archaeological sites, use of light detection and ranging
mapping technology to locate potential rock alignments, cairns, and other stone features, and
systematic pedestrian survey of the project area. The level of effort presented in the KLJ
proposal was reasonable and appropriate to the project area and estimated costs were in line
with the range of survey costs obtained for other tribal surveys identified by the staff for

other projects.

NRC staff confirmed that the proposed KLJ survey effort would be led by two THPOs and one
former THPO employed by KLJ. In addition, the KLJ survey effort welcomed participation of
other tribes. For these reasons, NRC endorsed the level of effort represented by the KLJ
proposal and recommended that the applicant consider contracting with KLJ to lead the survey
effort at the Dewey-Burdock site. To ensure all interested tribes would have the opportunity to
participate in the survey, NRC staff requested that the applicant provide additional financial
support for representatives from other tribes. The applicant agreed to provide financial support
for one representative for each interested tribe. Additional tribal representatives would also be
allowed to participate, but without compensation.
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On October 31, 2012, NRC sent a letter to the THPOs endorsing the KLJ survey approach
(NRC, 2012g). The letter invited all consulting tribes to participate in the survey with paid
compensation for one representative per tribe. The KLJ survey proposal provided each
participating tribe an independent opportunity to identify historic properties, to gather relevant
information, and to provide independent recommendations regarding the NRHP eligibility of
properties of traditional religious and cultural importance to the tribes.

NRC staff received written responses from the Standing Rock Sioux Tribe, Rosebud Sioux
Tribe, Oglala Sioux Tribe, Sisseton-Wahpeton Oyate, and Yankton Sioux Tribe objecting to the
proposed survey. The tribes stated that the NRC’s endorsement of the KLJ proposal ignored
information previously provided by the tribes. Specifically, the tribes argued that (i) the field
survey must include the entire project area, not just the area directly affected by the proposed
project; (ii) the field survey must be conducted by qualified tribal representatives, not
archaeologists; and (iii) survey approaches based on predictive modeling are not appropriate for
identifying tribal sites. The tribes further asserted that the NRC was not consulting in good faith
because it was ignoring information provided by consulting tribes, and because the Three
Affiliated Tribes and the Turtle Mountain Band of Chippewa Indians had advised the NRC the
project was unlikely to affect places of significance to them (Three Affiliated Tribes, 2010;
Turtle Mountain Band of Chippewa Indians, 2010).

On December 6, 2012, the KLJ withdrew its survey proposal by telephone. On
December 17, 2012, KLJ withdrew its TCP survey proposal in writing (KLJ, 2012).

On December 14, 2012, NRC staff responded to the objections raised by the tribes to the KLJ
survey proposal in a letter (NRC, 2012h). The letter informed all consulting parties that KLJ
would not conduct the survey and that the NRC intended to move forward with an alternative
field survey approach. The NRC postponed further efforts to undertake a field survey until
Spring 2013. NRC reiterated its intention to develop a Programmatic Agreement and invited all
interested consulting parties to provide information relevant to the development of a
Programmatic Agreement.

On February 8, 2013, NRC staff invited 23 tribes, including the Cheyenne and Arapaho,
Pawnee, and Omaha, to participate in a field survey in the Spring of 2013 (NRC, 2013a). The
letter proposed April 1 to May 1, 2013, as dates for the survey, described procedures for site
access, and identified the compensation for survey participation. Tribal representatives were
encouraged to focus survey efforts on portions of the proposed license area that would be
physically disturbed by the project; participants were permitted access to the entire project
boundary within the allowable time. The applicant would provide compensation for per diem
and mileage expenses for a maximum of three tribal representatives from each participating
tribe. In addition, an unconditional grant of $10,000 for each participating tribe was to be
provided. Atthe completion of the field survey a field survey report would be submitted to the
NRC. The report would include: (i) a discussion of the areas examined; (ii) a description of each
individual property examined; (iii) a NRHP evaluation of each individual property examined;
(iv) any recommendation concerning criteria of eligibility for previously reported archaeological
site within the license area visited during the field survey; and (v) recommendations for
appropriate avoidance buffers or possible mitigation measures should any of the properties
recommended as eligible be adversely affected by the proposed project. Tribes interested in
participating in the survey were advised to respond by March 12, 2013.

On February 20, 2013, NRC staff received a letter from the Standing Rock Sioux Tribe in
response to the NRC letter of February 8, 2013 (Standing Rock Sioux Tribe, 2013). The
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Standing Rock Sioux Tribe objected to the survey approach and asserted that the NRC was not
consulting in good faith because it was ignoring information provided by consulting tribes. In its
letter, the tribe offered comments regarding the Section 106 process being conducted for the
proposed Dewey-Burdock ISR Project.

On March 22, 2013, the Oglala Sioux Tribe responded by letter to the NRC letter of
February 8, 2013 (Oglala Sioux Tribe, 2013). The Oglala Sioux Tribe objected to the terms of
the survey proposal and indicated the proposed April 1, 2013, date for the start of the field
survey did not allow sufficient time for formal authorization from its Tribal Council and
constituents. The tribe expressed its concerns over the scope of the work methodology, its
view that the funds allocated for the survey were insufficient, that the NRC lacked cultural
sensitivity on these issues, and that the NRC was not addressing fully the direct and
indirect effects on cultural resources and burial grounds, and the protection of intellectual
property generated during the survey. The Oglala Sioux tribe also demanded that formal
government-to-government consultation be conducted rather than the existing NHPA
Section 106 consultation.

On April 1, 2013, survey work to identify traditional properties of religious and cultural
significance to the tribes at the Dewey-Burdock site began. Seven tribes participated in the field
survey; these were the Northern Cheyenne, Northern Arapaho, Crow Nation, Crow Creek Sioux,
Cheyenne and Arapaho of Oklahoma, Santee Sioux, and Turtle Mountain Band of Chippawa
Indians. Survey work was suspended on April 9, 2013, due to inclement weather. Survey work
resumed on April 29, 2013, and was extended through May 24, 2013, for a total survey period
spanning 36 calendar days.

On April 24, 2013, NRC staff formally invited the ACHP to become an active consulting party in
the Section 106 process for the proposed Dewey-Burdock ISR Project (NRC, 2013b). NRC
provided ACHP with a summary and chronology of the Section 106 consultation efforts for the
proposed project.

On May 23, 2013, NRC staff hosted a government-to-government meeting concerning licensing
actions associated with proposed uranium recovery projects under NRC licensing review. The
NRC invited over 30 tribes currently in consultation on uranium recovery projects to this meeting
with NRC management (NRC, 2013c,d). The government-to-government meeting sought the
input of tribal leaders, or a designee on issues of mutual interest concerning uranium recovery
projects. The NRC organized the meeting in response to the requests for a formal government-
to-government meeting made by many THPOs. THPO's from the Cheyenne River Sioux,
Northern Cheyenne, Yankton Sioux, Standing Rock Sioux, and Sisseton Wahpeton tribes
attending this meeting. The meeting was held at the Ramkota Hotel and Conference Center in
Rapid City, South Dakota.

Between June 24 and July 25, 2013, the Cheyenne and Arapaho, Northern Arapaho, and
Northern Cheyenne tribes submitted survey reports to the NRC. The NRC staff also received
field notes from the Crow Tribe, although the reports did not contain eligibility recommendations
for identified sites. The Cheyenne and Arapaho Tribes survey report, dated June 24, 2013,
documented sites of religious and cultural significance identified during site surveys conducted
by tribal representatives on April 23 to 25, 2013, and April 30 to May 2, 2013. The report
included NRHP eligibility recommendations and recommended mitigation measures for each
identified site. The Northern Arapaho survey report documented sites identified during surveys
conducted on April 29 to May 9, 2013. The report included NRHP eligibility recommendations
and recommended mitigation measures, including area of importance, no surface activity, areas
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to remain accessible to the Northern Arapaho Tribe, and areas to be avoided by equipment
disturbance and pedestrian traffic. The Northern Cheyenne Tribe report, dated July 25, 2013,
summarized survey methods and provided survey results and NHPA-eligibility
recommendations. Tribal Cultural Heritage Forms for ten cultural properties identified or
investigated during the survey were included. The forms provide specific NHPA-eligibility
recommendations and identify the eligibility criteria on which the Tribe relies. The results of the
tribal surveys and the NRC assessment of the tribal survey results are discussed in SEIS
Sections 3.9 and 4.9.

The Section 106 consultation process is ongoing. NRC informed the tribes by letter dated
November 6, 2013 and the ACHP by letter dated November 13, 2013, that it has separated its
Section 106 activities from its NEPA review (NRC, 2013e,f). The NRC staff will continue to
consult with BLM, SD SHPO, and the tribes on all issues arising under Section 106 of the
NHPA. The staff will also consult with ACHP as necessary.

1.7.3.6 Coordination With South Dakota Department of Environment and
Natural Resources

NRC staff met with SDDENR in Pierre, South Dakota, on December 2, 2009, to discuss
SDDENR'’s role in NRC’s environmental review process for the proposed Dewey-Burdock ISR
Project. SDDENR, the primary state permitting agency, will make determinations on issuance
of the following state permits for the proposed Dewey-Burdock ISR Project: (i) mining permit,
(i) NPDES surface water discharge permit, (iii) air quality permit, (iv) water appropriation permit,
and (v) groundwater discharge plan for land application of treated wastewater.

Discussions between NRC and SDDENR staffs focused on geological and hydrological issues
with the proposed Dewey-Burdock site, including (i) the adequacy of subsurface
characterization, (ii) groundwater flow rates within and in the vicinity of the project area,

(iii) potential complications in hydrology caused by past exploratory drill holes, (iv) potential
hydrologic connection of production zones and abandoned onsite surface mines, and (v) the
effectiveness of confining layers in isolating ore-bearing aquifers. NRC and SDDENR staffs
also discussed the applicant’s Class Il UIC permit application (Powertech, 2010) and the water
appropriation and waste management permitting processes for the proposed project. Potential
risks to wildlife from wastewater surface impoundments associated with the proposed project
were also discussed. SDDENR would coordinate with SDGFP to mitigate the potential effects
of surface impoundments on wildlife; mitigation measures discussed included the use of netting
and fencing to protect wildlife and implementing protocols to assess the effects of wastewater
constituents on wildlife.

1.7.3.7 Coordination With South Dakota Game Fish and Parks

NRC staff met with SDGFP staff on November 30, 2009, to discuss potential impacts

on ecological resources at the proposed Dewey-Burdock ISR Project. SDGFP manages

South Dakota’s wildlife resources, parks, and outdoor recreational areas. SDGFP does not
issue permits related to the proposed project; however, it oversees the management of
state-listed threatened species and species of local concern. In addition, SDGFP consults
closely with SDDENR on activities that could affect ecological resources within the proposed
project area. Conversations between NRC and SDGFP staffs focused primarily on threatened
or potentially threatened and endangered species (e.g., the plains topminnow, sage-grouse, and
black-footed ferret) and species of local concern (e.g., raptors). SDGFP expressed a major
concern: the potential effects on birds flying through the proposed project area and drinking
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at exposed wastewater evaporation ponds. SDGFP suggested two measures to mitigate effects
on bird populations: (i) testing to determine the toxicity of constituents in the evaporation ponds
and (ii) using netting and fencing to restrict wildlife access to exposed ponds. SDGFP also
noted the need for testing and monitoring of soils at the proposed site to identify any buildup of
salts and metals that could result from proposed land application of treated wastewater.

1.7.3.8 Coordination With South Dakota State Historical Society Archaeological
Research Center

NRC staff met with ARC staff on November 30, 2009, to discuss historic and cultural resources
at the proposed Dewey-Burdock Project. ARC is the lead agency for archaeological
investigations pertaining to mineral exploration and mining in South Dakota. ARC described the
results of a Level Ill Cultural Resources Evaluation conducted by the Archaeology Laboratory of
Augustana College within the proposed project area. ARC also described stipulations of a
Memorandum of Agreement executed between the applicant and ARC concerning avoidance
and mitigation measures, which the applicant had committed to performing if historic or
archaeological sites are encountered during ISR activities at the proposed site (Powertech,
2009b, Appendix 4.10-B). ARC'’s evaluation of the applicant’s request for determination of the
proposed project area as special, exceptional, critical, or unique lands was also discussed.

NRC staff returned on June 7, 2011, to meet with the Assistant State Archaeologist to review
and gather additional information on cultural and historic resources related to the proposed
Dewey-Burdock ISR Project site. During this visit, the results of the Level lll Cultural Resources
Evaluation conducted by archaeologists from the Archaeology Laboratory of Augustana College
were discussed in more detail. Discussions focused on the recorded occurrence of cairn
features at several identified archaeological sites at the proposed site and the potential for these
types of features to contain human burials. A cairn is a manmade pile of rocks or stones often
erected as a marker. NRC staff and the Assistant State Archaeologist also discussed the
potential for historic properties of religious and cultural importance to Native American tribes to
be present on or adjacent to the proposed project site.

1.7.3.9 Coordination With Localities

The NRC staff held meetings with the Edgemont Area Chamber of Commerce in Edgemont,
South Dakota, and Custer County Planning and Economic Development in Custer,

South Dakota, on December 3, 2009, to discuss site-specific issues related to the proposed
Dewey-Burdock ISR Project. Meetings with these entities focused on local economics, housing
availability, and community services. Members of the Edgemont Area Chamber of Commerce
described current infrastructure projects that would support growth and economic development
in Edgemont and the surrounding area. Discussions with Custer County Planning and
Economic Development staff focused on available housing, land, and medical services to
handle the anticipated population increase from the proposed project.

1.8 Structure of the Supplemental Environmental Impact Statement

As noted in Section 1.4.1 of this document, the GEIS (NRC, 2009a) evaluated the broad
impacts of ISR projects in a four-state region where such projects are anticipated, but did not
reach site-specific decisions for new ISR projects. The NRC staff evaluated the extent to which
information and conclusions in the GEIS could be incorporated by reference into this SEIS. The
NRC staff also determined whether any new and significant information existed that would
change the expected environmental impact beyond what was evaluated in the GEIS.
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Chapter 2 of this SEIS describes the proposed action and reasonable alternatives considered
for the proposed Dewey-Burdock ISR Project, Chapter 3 describes the affected environment,
and Chapter 4 evaluates the environmental impacts of implementing the proposed action and
alternatives. Cumulative impacts are discussed in Chapter 5, while Chapter 6 summarizes
mitigation measures to reduce adverse environmental impacts at the proposed project.
Chapter 7 describes the environmental measurement and monitoring programs proposed for
the Dewey-Burdock ISR Project. A cost-benefit analysis is provided in Chapter 8, and
environmental consequences from the proposed action and alternatives are summarized in
Chapter 9.
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2 /N-S/TUURANIUM RECOVERY AND ALTERNATIVES

This chapter describes the proposed federal action, which is to issue a U.S. Nuclear Regulatory
Commission (NRC) source material license to Powertech (USA) Inc. (Powertech), herein
referred to as the applicant. The applicant will use its NRC license in connection with the
construction, operation, aquifer restoration, and decommissioning of the Dewey-Burdock In-Situ
Recovery (ISR) Project. In addition, the U.S. Bureau of Land Management (BLM) will utilize this
analysis in its determination of whether or not to approve the applicant’s modified Plan of
Operations. This chapter also discusses alternatives to the proposed action. The alternatives
analyzed in this Supplemental Environmental Impact Statement (SEIS) include consideration of
the No-Action alternative as required under the National Environmental Policy Act of 1969
(NEPA). Under the No-Action alternative, NRC will not issue a license to the applicant. The
No-Action alternative is included to provide a basis for comparing and evaluating the potential
impact of the proposed action and alternatives.

Section 2.1 of this SEIS describes the alternatives considered for detailed analysis, including
the proposed action. Section 2.2 describes those alternatives that were considered but
eliminated from detailed analysis. Section 2.3 compares the predicted environmental impacts of
the proposed action and other alternatives. Section 2.4 sets forth the preliminary NRC staff
recommendation on the proposed federal action. Section 2.5 provides the references cited for
this chapter.

21 Alternatives Considered for Detailed Analysis

NRC staff used a variety of sources to determine a range of alternatives for detailed analysis in
this SEIS. These sources include (i) the application’s environmental report (Powertech, 2009a),
technical report (Powertech, 2009b), and a supplemental report to the application (Powertech,
2009c); (ii) the applicant’s responses to NRC staff requests for additional information
(Powertech, 2010a—c, 2011); (iii) the scoping and draft comments on NUREG-1910, Generic
Environmental Impact Statement for In-Situ Leach Uranium Milling Facilities (GEIS) (NRC,
2009a); (iv) the information gathered during the NRC staff site visits in November and
December 2009 (NRC, 2009b); (v) comments on the draft SEIS; and (vi) multidisciplinary
discussions held among NRC staff and various stakeholders. This SEIS evaluates the potential
environmental impacts from two alternatives: the Proposed Action (Alternative 1) and the
No-Action alternative (Alternative 2).

211 The Proposed Action (Alternative 1)

Under the proposed action, NRC will issue the applicant a source material license. The
applicant will use its NRC license in connection with the construction, operation, aquifer
restoration, and decommissioning of an ISR facility at the Dewey-Burdock ISR Project site. The
project site is in Fall River and Custer Counties, South Dakota, as described in the license
application. The applicant also is seeking BLM approval of its modified Plan of Operations
subject to mitigation included in the license application and this SEIS. The applicant’s proposed
project will include processing facilities and sequentially developed wellfields sited in two
contiguous areas: the Burdock area and the Dewey area. As uranium recovery activities cease
at a wellfield, the area will be restored and reclaimed while a new wellfield and its supporting
infrastructure is developed. Under the applicant’s proposal, ISR methods will be used to extract
uranium from sandstone-hosted uranium orebodies in the Fall River Formation and the

Chilson Member of the Lakota Formation that make up the Inyan Kara Group. The extracted
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uranium will be loaded onto ion exchange (IX) resin at a central processing plant in the Burdock
area and a satellite facility in the Dewey area. All processing of the uranium-loaded IX resin,
including elution (stripping uranium off the resin), precipitation, drying, and packaging of the final
“yellowcake” product, will take place at the Burdock central processing plant. The applicant
proposes the following options (discussed in SEIS Section 2.1.1.1.6.2) for the disposal of liquid
wastewater generated during uranium recovery: deep well disposal via Class V injection wells,
land application, or a combination of deep well disposal via Class V injection wells and land
application. Alternative wastewater disposal options for the proposed action are evaporation
ponds and surface water discharge, and these are discussed in SEIS Section 2.1.1.2.

2111 Proposed In-Situ Recovery Facility and Waste Disposal Options

The proposed Dewey-Burdock ISR Project includes buildings, infrastructure, wellfields, and
options for waste disposal, which are described in the following sections. The general ISR
process was detailed in GEIS Chapter 2 (NRC, 2009a) and will not be repeated here. The
projected schedule for the proposed action is shown in Figure 2.1-1.

Task Name Y12 | Y13 | Y14 | Y15 [ Y16 | Y17

Pre-Operational
Baseline Monitoring

Permitting/Licensing
Exploration

CPP Facilities
Construction

SF Facilities
Construction

Wellfield Delineation
Wellfield Construction
Production

Restoration
Construction

Restoration
Stability Monitoring

Regulatory Approval
of Restoration

Wellfield
Decommissioning

CPP/SF Facilities
Decommissioning

s

Figure 2.1-1. Projected Schedule for Construction, Operation, Aquifer Restoration, and
Decommissioning Activities for the Proposed Dewey-Burdock In-Situ
Recovery Project
Source: Modified From Powertech (2009a, 2011)

2-2



FINAL In-Situ Uranium Recovery and Alternatives

2.1.1.1.1 Site Description

The proposed Dewey-Burdock ISR Project is approximately 21 km [13 mi] north-northwest

of Edgemont, South Dakota, in northern Fall River and southern Custer Counties, South Dakota
(Figure 2.1-2). The project area is within the Nebraska-South Dakota-Wyoming Uranium

Milling Region, described in the GEIS (NRC, 2009a). The proposed license area

encompasses 4,282 ha [10,580 ac] of mostly privately owned land and is contained within two
contiguous areas: the Burdock area and the Dewey area (Figure 2.1-3). The Burdock area
(Township 7 South, Range 1 East, all or portions of Sections 1-3, 10-12, and 14-15;

Township 6 South, Range 1 East, all or portions of Sections 27 and 34—35) will occupy the
eastern part of the overall project area. The Dewey area (Township 7 South, Range 1 East, all
or portions of Sections 4-5; Township 6 South, Range 1 East, all or portions of Sections 20-21
and 28-33) will occupy the western part of the overall project area. BLM manages
approximately 97.1 ha [240 ac] of the permit area located in Township 7 South, Range 1 East,
portions of Sections 3, 10, 11, and 12 (Figure 2.1-3). The U.S. Forest Service manages parcels
of the Black Hills National Forest that lie adjacent to the eastern and northern boundaries of the
proposed project area.

The proposed Dewey-Burdock ISR Project area is located within the Great Plains physiographic
province on the southwestern edge of the Black Hills Uplift (Powertech, 2009a). The vegetation
is a mix of short grasses and shrubs typical of semiarid steppe land along with ponderosa pine
forest toward the Black Hills. The elevation within the project area ranges from approximately
1,097 to 1,189 m [3,600 to 3,900 ft] above mean sea level, with the highest elevations along the
pine breaks that overlap the project area’s eastern boundary. Topography in the project area
and surrounding lands is primarily gently rolling in the western quarter, with more varied

terrain in the pine breaks and dissected hills in the rest of the area. Two main streams pass
through the proposed project area: Beaver Creek (perennial) and Pass Creek (ephemeral)
(Figure 2.1-3). Pass Creek joins Beaver Creek southwest of the proposed project area.
Approximately 4 km [2.5 mi] south of the confluence of Beaver and Pass Creeks, Beaver Creek
flows into the Cheyenne River. The primary land use within and surrounding the project area is
cattle grazing (Powertech, 2009a).

Material shipment and employee commutes to and from the proposed Dewey-Burdock ISR
Project area will be primarily from Edgemont, Hot Springs, and Custer in South Dakota and
Newcastle in Wyoming (Figure 2.1-2). The main highways that will be used to access the
proposed project site are U.S. Highway 18, which connects Edgemont with Hot Springs,
and State Highway 89, which connects Edgemont via U.S. Highway 18 with Custer (see
Figure 2.1-2). Most traffic will travel to the proposed site via Fall River County Road 6463
(referred to herein as Dewey Road), which extends northwestward from Edgemont to the
abandoned community of Burdock, located in the southwest corner of the Burdock area
(Powertech, 2009a). This road is a two-lane, all-weather gravel road.

Dewey Road continues north from Burdock to the Fall River-Custer County line where it
becomes Custer County Road 769 and continues on to the community of Dewey, a total
distance of about 37 km [23 mi] from Edgemont. Dewey Road closely follows the tracks of the
Burlington Northern Santa Fe Railroad (see Figure 2.1-3), which runs northward from Edgemont
to Newcastle, Wyoming. The community of Dewey is about 3.2 km [2 mi] from the northwest
corner of the proposed Dewey-Burdock ISR Project boundary. Some traffic is expected to
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access the site by traveling south from Newcastle along U.S. Highway 85, Old Highway 85, and
Dewey Road (Powertech, 2010a). In addition, commuters who reside in the vicinity of Custer
could use Pleasant Valley Road to access the proposed site from the north (Powertech, 2010a);
however, this route will require much longer commute times than using the paved highways
(State Highway 89 and U.S. Highway 18) to reach Edgemont, and then Dewey Road to access
the proposed site from the south.

21.1.1.2 Construction Activities

As described in GEIS Section 2.3, the general construction activities associated with ISR
facilities are drilling wells; clearing and grading associated with road construction; excavating
and building foundations and surface impoundments; assembling buildings; trenching; and
laying pipelines (NRC, 2009a). The facilities to be constructed as part of the proposed
Dewey-Burdock ISR Project are the central processing plant, satellite facility, and associated
infrastructure, such as wellfields, pipelines, power lines, header houses, ponds, center pivot
circles (land application), and access roads (Powertech, 2009a). Surface facilities, underground
infrastructure, and access roads at the proposed Dewey-Burdock site will be designed and built
using standard construction techniques. Construction vehicles will include bulldozers, drilling
rigs, water trucks, forklifts, pump hoist trucks, pickup and flatbed trucks, and other support
vehicles. Construction-related activities at the proposed project will continue throughout much
of the life of the project, as wellfields are sequentially developed and additional wells,
underground piping, and surface structures are added and then subsequently decommissioned.

The applicant is proposing deep well injection via Class V injection wells, land application, or a
combination of both methods as options for liquid waste disposal (Powertech, 2009a, 2011).
The proposed Dewey-Burdock ISR Project area encompasses 4,282 ha [10,580 ac]. The
applicant estimates that the land disturbed by the proposed project, excluding wellfields, will be
approximately 42 ha [103 ac] if deep well injection alone is used to dispose of liquid waste and
approximately 509 ha [1,258 ac] if land application alone is used to dispose of liquid waste
(Powertech, 2010a). These estimates include site facilities, pipeline installation, access roads,
impoundments, and center pivot circles for land application. As wellfields and supporting
infrastructure are developed and constructed over the life of the project, the total disturbed area
is estimated to increase to a maximum of 98 ha [243 ac] for the deep well disposal option with
eight Class V injection wells and to a maximum of 566 ha [1,398 ac] for the land application
option (Powertech, 2010a).

The applicant intends to salvage and manage topsoil from building sites, permanent storage
areas, access roads, and chemical storage areas prior to construction, in accordance with
South Dakota Department of Environment and Natural Resources (SDDENR) requirements
under Administrative Rules of South Dakota (ARSD) 74:29:07:07 and South Dakota Codified
Law (SDCL) 45-6B-40. For topsoil stripping, earthmoving equipment, such as rubber-tired
scrapers and front-end loaders, will be used. In the wellfields, topsoil removal will be limited to
header house locations and access roads. Over the life of the project, the applicant estimates
that the area of topsoil to be stripped, stockpiled, and replaced will be up to 98 ha [243 ac] for
the deep well disposal option and up to 175 ha [433 ac] for the land application option
(Powertech, 2012b). Stockpiles for salvaged topsoil will be situated to minimize losses from
wind and water erosion. To minimize sediment runoff, berms will be constructed around the
perimeter of stockpiles, and the stockpiles will be vegetated with an approved seed mix. All
stockpiles of topsoil will be identified with visible signs per SDDENR requirements under
ARSD 74:29:07:07 (Powertech, 2009b).
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21.1.1.2.1 Buildings

The Dewey-Burdock ISR Project will consist of a central processing plant in the Burdock area
and a satellite facility in the Dewey area (Figure 2.1-3). The Burdock central plant will fully
process pregnant lixiviant (i.e., uranium-bearing solution) and will process uranium-loaded resin
from the Dewey satellite facility. Major process equipment housed in the Burdock central plant
will include the IX system; an elution, precipitation, and thickening circuit; a chemical addition
system; a filtration system for the liquid waste stream circuit; and the yellowcake filtering, drying,
and packaging system. The Dewey satellite facility will house an IX system; a lixiviant (leaching
solution) make-up circuit; and a treatment circuit for the liquid waste stream. Uranium-loaded
resin from the Dewey satellite facility will be transported to the Burdock central plant in tanker
trucks for final processing and packaging. Both the central processing plant and satellite facility
will have a resin transfer system and loading area. (Powertech, 2009a)

The general layout of the Burdock central plant is shown in Figure 2.1-4 and includes the
placement of an office building, maintenance shop and warehouse, and central
processing plant.

These facilities will be located on approximately 2.7 ha [6.7 ac] within Section 2, Township 7
South, Range 1 East and will be surrounded by a controlled access area fence. The central
processing plant will be within an approximately 32-m x 114-m [105-ft x 375-ft], pre-engineered,
metal building that will house the major process equipment. The entire perimeter of the central
processing plant floor will be surrounded by 15.2-cm [6-in] containment curbs and sloped toward
trench drains and sumps to contain spilled and leaked fluids. Spilled and leaked fluids will be
removed from the sumps by pumps and transported to the appropriate liquid waste treatment
and disposal system or recycled back to the appropriate uranium recovery process component.
Bulk storage tanks for the processing chemicals, such as sulfuric and/or hydrochloric acid,
sodium hydroxide, and hydrogen peroxide, will be located outside the central processing plant.
The storage tanks will be placed in concrete secondary containment basins, designed to contain
110 percent of the tank volume, and will be designed to withstand a 25-year, 24-hour storm
event. The secondary containment basins will be separated physically from the containment
basins for all other chemical systems. Carbon dioxide will be stored outside the central plant.
Oxygen will be stored either near the central plant or within wellfields. Because oxygen is
combustible, it will be stored at a safe distance from the central plant and other chemical
storage areas. (Powertech, 2009a)

Other substances stored at the Burdock central plant will include petroleum products

(gasoline, diesel) and propane. Due to the flammable and/or combustible nature of these
materials, all bulk quantities of these substances will be stored outside of the central processing
plant. All gasoline and diesel storage tanks will be located aboveground and within secondary
containment structures, designed and constructed to meet U.S. Environmental Protection
Agency (EPA) requirements. In addition, gasoline and diesel storage tanks used at the site
must comply with SDDENR’s tank rules found in ARSD 74:56:01 and 74:56:03.

The general layout of the Dewey satellite facility is shown in Figure 2.1-5, which shows the
placement of the IX processing facility. This facility will be located on an estimated 1.2-ha
[2.9-ac] area within Section 29, Township 6 South, Range 1 East and will be surrounded by a
controlled access area fence. The IX processing facility will be within an approximately
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38-m x 43-m [125-ft x 140-ft], pre-engineered, metal building. A 15.2-cm [6-in]-high
containment curb will be constructed around the perimeter wall of the processing building slab.
The satellite facility floor will be sloped toward trench drains and sumps to contain spilled and
leaked fluids. Spilled and leaked fluids will be removed from the sumps by pumps and
transported to the appropriate liquid waste treatment and disposal system or recycled back to
the appropriate process component. Bulk storage tanks for oxygen and carbon dioxide will be
located outside the IX processing building in concrete secondary containment basins designed
to contain 110 percent of the tank volume plus withstand a 25-year, 24-hour storm event.
(Powertech, 2009a)

Byproduct material, consisting of contaminated used equipment parts, personal protective
equipment, and wastes from cleanup of spills or other housekeeping activities, will be stored in
designated byproduct storage buildings. The Burdock central plant site and the Dewey satellite
facility site will each have one byproduct storage building (Figures 2.1-4 and 2.1-5). These
buildings will consist of a concrete slab with a containment curb surrounding the perimeter.
Byproduct material will be stored in rolloff containers (bins), which will be both liquid tight and
fully enclosed. The storage buildings will accommodate two 15-m? [20-yd®] bins. The concrete
slabs will be designed so the rolloff bins could be externally decontaminated before being
transported from the proposed facility. (Powertech, 2009b)

21.1.1.2.2 Access Roads

As described in SEIS Section 2.1.1.1.1, the main highway that will be used to access the
proposed Dewey-Burdock ISR Project is U.S. Highway 18, which connects Edgemont with
Hot Springs to the east of the proposed site. Material shipment and employee commutes to
and from the project area will be primarily via Dewey Road (Fall River County Road 6463
and Custer County Road 769), which extends northwestward from Edgemont to the
community of Dewey, which is about 3.2 km [2 mi] from the northwest corner of the
Dewey-Burdock ISR Project boundary.

The proposed Dewey-Burdock ISR Project will utilize existing roads to the greatest degree
possible. However, the construction of additional access roads will be required. A main access
road to the proposed central processing plant in the Burdock area will be constructed off Dewey
Road in Township 7 South, Range 1 East, Section 10, near the abandoned community of
Burdock (see figures in Sections 2.1.1.1.2.4.1 and 2.1.1.1.2.4.2). This access road will join with
several preexisting roads that traverse the Burdock area. A main access road to the proposed
satellite facility in the Dewey area will be constructed farther to the north, off Dewey Road in
Township 6 South, Range 1 East, Section 20 (see figures in Sections 2.1.1.1.2.4.1 and
2.1.1.1.2.4.2). This access road will connect with several preexisting roads that traverse the
Dewey area. The preexisting roads within the Burdock and Dewey areas will be used to the
fullest extent possible to provide access to the proposed facility structures and wellfields and to
limit the construction of new roads. Secondary roads will be constructed to provide access to
other proposed facilities (such as header houses) and wellfields not currently accessible by
existing roads. The applicant will secure approvals from private landowners and BLM, as well
as required county permits, prior to constructing any access roads within the proposed

project area (Powertech, 2009a). Construction of access roads within the proposed project area
will be kept to a minimum.
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211123  Wellfields

The proposed locations of wellfields in the Dewey and Burdock areas are shown in Figure 2.1-6.
Exploratory drilling, conducted by the applicant and the Tennessee Valley Authority (TVA), has
demonstrated that commercially extractable uranium orebodies at the proposed site are located
in sandstones in the Fall River Formation and the Chilson Member of the Lakota Formation that
make up the Inyan Kara Group. The uranium mineralization occurs along a large U-shaped
trend that is 8 km [5 mi] long and 5 to 6 km [3 to 4 mi] wide (Figure 2.1-6). Mineralized sands
within the project area occur at depths of less than 30 m [100 ft] in the outcrop area of the

Fall River Formation in the eastern portion of the Burdock area and at depths of up to 244 m
[800 ft] in the Chilson Member of the Lakota Formation in the northwestern portion of the
Dewey area (Powertech, 2009c, 2011). The geology, hydrology, and characteristics of the
uranium mineralization at the Dewey-Burdock site are detailed in SEIS Sections 3.4 and 3.5.
The estimated mineable resource within the proposed project area is 5.08 million kg

[11.2 million Ib] of U304 with an average grade of 0.198 percent (SRK Consulting, 2012).

At an estimated recovery rate of 75 percent, the estimated recoverable uranium is 3.8 million kg
[8.4 million Ib] U30s.

Extraction is proposed at 10 wellfields in the Burdock area and at 4 wellfields in the Dewey area,
as shown in Figure 2.1-6 (Powertech, 2011). The initial Burdock wellfield (B-WF1) will be
located over mapped orebodies within the Chilson Member of the Lakota Formation; the initial
Dewey wellfield (D-WF1) will be located over mapped orebodies within the Fall River Formation
(Powertech, 2011). Wellfield construction will affect an area of 15.9 ha [39.3 ac] in D-WF1 and
an area of 7.1 ha [17.6 ac] in B-WF1 (Powertech, 2010c). Prior to finalizing the design of
wellfields, the applicant will conduct closely spaced and localized delineation drilling to refine
information on the location, grade, thickness, and production capability of the ore. The applicant
estimated that 248 delineation holes (77 holes at B-WF1 and 171 holes at D-WF1) will be drilled
during the construction phase of the proposed project (Powertech, 2010c). To estimate and
manage ore production, geologic and geophysical data from the drill holes will be analyzed to
determine the depth of the mineralized zone and confining units, identify and locate potential
barriers to groundwater flow caused by clay stringers, and determine the thickness and grade of
ore deposits. After field data are collected, delineation drill holes will be plugged and
abandoned, according to SDDENR regulations under ARSD 74:11:08 (Powertech, 2009a). The
applicant will design the production well spacing and the size and depth of the well screen
intervals for each well based on the results of the delineation drilling data. The wellfields will be
located over the delineated mineralization zones, to facilitate extraction of 0.45 million kg

[1 million Ib] of U304 per year, which is the design capacity of the facilities (Powertech, 2009a).

Two types of wells will be installed as part of the operations at the proposed Dewey-Burdock
ISR Project: dual-purpose injection/production wells and monitoring wells. Injection wells will
be used to introduce lixiviant into the uranium mineralization; production wells will be used to
extract uranium-bearing solutions; and monitoring wells will be used to identify and assess
impacts of ongoing operations and detect groundwater excursions.

2.1.1.1.2.3.1 Injection and Production Wells
The applicant plans to construct wellfields consisting of a series of injection and production wells

laid out in geometric-shaped patterns across target uranium mineralization zones (Powertech,
2009a). The applicant estimated 100 production wells and 194 injection wells will be installed at
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Figure 2.1-6. Map of Dewey-Burdock In-Situ Recovery Project Area Showing
Locations of the Dewey Satellite Facility, Burdock Central Plant, Mapped
Orebodies, and Proposed Wellfields
Source: Modified From Powertech (2011)

the initial wellfields during the construction phase of the proposed project (Powertech, 2010c).
The wells will be “cased” by lowering a pipe into the borehole either during or after drilling to
prevent the sides of the borehole from caving, prevent loss of drilling fluids into porous
formations, and prevent unwanted fluids from entering the borehole. The base of the well
casing at all injection and production wells will extend to or below the confining unit overlying the
mineralized zone. The screened interval of injection and production wells will be completed only
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across the targeted ore zone (Figure 2.1-7). Wells will be designed and constructed so they can
be used as either injection or production wells. The dual use of wells allows wellfield flow
patterns to be changed to improve uranium production at the proposed project. Dual-use wells
also result in more effective restoration of groundwater quality during the aquifer restoration
phase of the ISR process (see SEIS Section 2.1.1.1.4).

Wellfield patterns and well spacing at the proposed Dewey-Burdock ISR Project site may vary at
each wellfield due to variations in the lateral distribution and ore grade within the mineralized
zone (Powertech, 2009a). The applicant plans to utilize a five-spot square pattern where
injection wells will be at the corners of a 30-m [100-ft] wide square and a production well will be
placed in the center of the square (Figure 2.1-8). Rectangular, hexagonal, or triangular
configurations may be used depending on the geometry and characteristics of the orebody as it
is mapped during delineation drilling and prior to final wellfield design.

The applicant may elect to space the injection wells as close as 15 m [50 ft] apart for efficient
uranium recovery based on the results of delineation drilling, thus increasing the overall number
of wells needed for this process (Powertech, 2009c).

Production and injection wells will be connected to manifolds in a wellfield header house;
header houses distribute injection fluid to injection wells and collect production solution from
recovery wells. The header house will include manifolds, valves, flow meters, pressure meters,
and booster pumps. Oxygen will be incorporated into the lixiviant at the header house before it
is injected into the production formation. Typically, one header house will serve up to

Injection Production
Over lying Monitor Well From Plant To Plant Production Monitor Well
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Figure 2.1-7. Schematic Diagram of Typical Well Placement
Source: Powertech (2009a)
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Figure 2.1-8. Schematic Diagram of Typical Five-Spot Wellfield Pattern
Source: Modified From Powertech (2009a)
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20 production wells and 80 injection wells. Additional header houses will be constructed as the

wellfield expands (Powertech, 2009a).

The applicant estimates that, at full production, wellfields in the proposed Dewey and Burdock
areas will operate at an average production flow rate of 15,140 Lpm [4,000 gpm] (Powertech,
2011). The typical production flow rate will be approximately 9,084 Lpm [2,400 gpm] from the
Burdock wellfields and approximately 6,056 Lpm [1,600 gpm] from the Dewey wellfields
(Powertech, 2011). To create an overall hydraulic cone of depression, more water will be
withdrawn than injected into each wellfield. Under this pressure gradient, the groundwater
movement will flow toward the center of the production zone and control the movement of
production solution. The difference between the amount of water withdrawn and injected is
referred to as the wellfield “bleed.” The applicant’s projected production bleed for the proposed
Dewey-Burdock ISR Project will be approximately 0.875 percent of the total production flow
rate, or approximately 79.5 Lpm [21 gpm] at the Burdock wellfields and approximately 53 Lpm
[14 gpm] at the Dewey wellfields (Powertech, 2011). The bleed rate will be adjusted, as
necessary, during production to maintain the wellfield cone of depression.

An EPA-administered underground injection
control (UIC) program regulates the design,
construction, testing, operation, and closure of
injection wells. Injection wells for uranium
extraction are classified under UIC as Class I
wells; these wells are located in the aquifer(s)
containing the uranium that will be recovered.
The proposed operation requires the applicant
to obtain a UIC permit from EPA to use Class llI
injection wells. Before ISR operations begin,
the portion of the aquifer(s) designated for
uranium recovery must be exempted from the
underground source of drinking water (USDW)
designation, in accordance with the Safe
Drinking Water Act (SDWA) and pursuant to
40 CFR Part 146. A USDW is defined as an
aquifer or its portion that (1)(i) supplies any
public water system or (ii) that contains a
sufficient quantity of groundwater to supply a
public water system, and (a) currently supplies
drinking water for human consumption or

(b) contains fewer than 10,000 mg/L

(10,000 ppm) total dissolved solids; and that
(2) is not an exempted aquifer. An aquifer or
aquifer portion that meets the criteria for a
USDW may be determined to be an “exempted
aquifer” if (i)(a) it does not currently serve as a

The EPA Underground Injection Control (UIC) Program
is responsible for regulating construction, operation,
permitting, and closure of injection wells that place
fluids underground. The types of injection wells
regulated by the EPA UIC Program are defined below:

Class I (Industrial and Municipal Waste Disposal Wells)
are used to inject hazardous and nonhazardous wastes
into deep, isolated rock formations that are thousands
of meters [feet] below the lowermost USDW.

Class Il (Oil- and Gas-Related Injection Wells) are used
to inject fluids associated with oil and natural gas
production.

Class lll (Mining Wells) are used to inject fluids to
dissolve and extract minerals such as uranium, salt,
copper, and sulfur.

Class IV (Shallow Hazardous and Radioactive Injection
Wells) are shallow wells used to inject hazardous and
nonhazardous or radioactive wastes into or above a
geologic formation that contains a USDW.

Class V wells are used to inject nonhazardous fluids
underground. Most are used to dispose of wastes into
or above USDWs.

Class VI (CO; Geosequestration Wells) are deep wells
used to inject carbon dioxide into deep geologic
formations for long- term storage.

source of drinking water and (b) it cannot now and will not in the future serve as a source of
drinking water because it is mineral, hydrocarbon, or geothermal energy producing, or (ii) can
be demonstrated by a permit applicant as part of a permit application for a Class Ill operation to
contain minerals that, considering their quantity and location, are expected to be commercially
producible. The applicant, therefore, must obtain an aquifer exemption from EPA before

initiating ISR operations.
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Once exempted, the defined aquifer(s) or its portion will no longer be protected as a USDW
under SDWA. For example, at the proposed Dewey-Burdock ISR Project, portions of the

Fall River and Chilson aquifers could potentially be exempted in defined areas related to
commercial mineral production uranium recovery operations. The remaining portion of the

Fall River and Chilson aquifers, beyond the designated exempted area, will still be considered a
USDW and continue to be protected under the SDWA.

2.1.1.1.2.3.2 Monitoring Wells

The applicant has proposed installing production zone monitoring wells at the periphery of each
production area (Figure 2.1-8). This perimeter monitoring well “ring” will be utilized for early
detection of horizontal excursions from within the sand unit or aquifer where production is
occurring. An excursion at a monitoring well is declared when the concentrations of certain
indicator parameters exceed upper control limits established by the license and verified by NRC
and EPA or the state. The purpose of the monitoring well ring is to ensure that groundwater
quality in aquifers outside exempted zones is not impacted by ISR operations.

In some areas of the proposed Dewey-Burdock ISR Project site, multiple orebodies are
vertically stacked within the Fall River Formation or the Chilson Member of the Lakota
Formation with no substantial confining layers between the orebodies. In these areas, the
perimeter production zone monitor wells will be screened across the full thickness of the
stacked orebodies and the orebodies treated as a single production zone (Powertech, 2011). In
other areas of the project site, stacked orebodies within the Fall River and Chilson Member are
separated by low permeability units that may act as localized confining units (Powertech, 2011).
If delineation drilling and pump testing demonstrate that localized confining units provide
hydraulic separation between orebodies within one of the primary production units (e.g., the Fall
River or Chilson), then monitor wells could be located and screened only within the portion of
the unit in which the orebody is located (Powertech, 2011).

Production zone monitor wells will be located at a maximum of 122 m [400 ft] from the
production area (Powertech, 2009a, 2009¢c, 2011). The spacing between monitor wells will also
be 122 m [400 ft] (Powertech, 2009a). To support the proposed spacing of monitor wells, the
applicant conducted numerical simulations using site-specific hydrogeologic data and proposed
production flow rates to evaluate groundwater conditions related to ISR at the proposed Dewey-
Burdock ISR Project (Powertech, 2011). Results of the simulations indicated that the proposed
maximum monitor well spacing of 122 m [400 ft] will be adequate to detect a potential excursion
(Powertech, 2011).

Production zone monitoring wells will be installed before production activities begin; required
groundwater sampling and hydrologic tests will be conducted on samples taken from the
monitoring wells. The applicant estimates that approximately 100 monitoring wells will be
installed in the initial wellfields during the construction phase of the proposed project
(Powertech, 2010c).

The applicant plans to design and install two types of nonproduction zone monitoring wells;
these wells are labeled “overlying” and “underlying.” Placement of overlying and underlying
monitor wells is designed to correspond to the site-specific lithology and the hydrologic
characteristics within the production zone(s) of each wellfield. The screened intervals of
overlying wells will be located in the sand unit or aquifer immediately above the ore-bearing
sandstone (Figure 2.1-7). The overlying nonproduction monitoring wells are designed to
monitor any upward movement of leach fluids away from the production zone and identify
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leakage from production and injection well casings before fluids could enter the overlying
aquifer. In the sand unit or aquifer immediately above the ore-bearing sandstone, overlying
nonproduction zone monitoring wells will be evenly distributed with a minimum placement of one
well for every 1.6 ha [4 ac] of production area in accordance with guidance in NUREG-1569
(NRC, 2003a). When additional aquifers exist above the first sand unit or aquifer above the
ore-bearing sandstone, additional monitoring wells will be located in these aquifers, with a
minimum placement of one well for every 3.2 ha [8 ac] of production area in accordance with
guidance in NUREG-1569 (Powertech, 2011, Figure TR RAI 5.7.8-12-2).

The applicant will complete underlying nonproduction monitor wells in the first sand unit or
aquifer underlying the ore-bearing sandstone. Where the production zone in the Chilson
Member of the Lakota Formation is bounded below by the Morrison Formation, no underlying
nonproduction monitor wells will be installed. In this case, the thickness {approximately 30 m
[100 ft]} and relatively impermeable nature of the Morrison Formation minimize concerns about
vertical excursion of lixiviant (Powertech, 2011). The underlying nonproduction monitoring wells
are designed to monitor any downward movement of leach fluids from the production zone and
to identify leakage from production and injection well casings before fluids could enter the
underlying aquifer. Underlying nonproduction monitoring wells will be evenly distributed through
the production area with a minimum placement of one well for every 1.6 ha [4 ac] of production
area (Powertech, 2009a, 2011).

The production zone monitor ring and overlying and underlying monitor wells will be designed
for each wellfield based on (i) production and injection well locations and (ii) site-specific
lithologic and hydrologic characteristics of production zones and overlying and underlying
hydrogeologic units gathered during delineation drilling. The location and/or number of
monitoring wells will be determined after pump testing is complete to demonstrate that
monitoring wells are hydrologically connected to injection and production wells (see following
section). The applicant must present each monitoring well program to EPA for administrative
approval before installing proposed wells. In addition, wells completed in overlying and
underlying aquifers are subject to sampling procedures, remedial actions, and reporting
requirements prescribed in NRC and EPA rules and regulations. (Powertech, 2009b)

2.1.1.1.2.3.3 Pumping Tests

Prior to operation of each wellfield, the applicant will design and implement pumping tests to
establish that the production and injection wells are hydraulically connected to the perimeter
production zone monitor wells and hydraulically isolated from nonproduction zone monitor wells
in underlying and overlying sand units (Powertech, 2011). The pumping test system for each
wellfield will include production zone pumping wells and monitor wells. Monitor wells will include
(i) perimeter production zone monitor wells; (ii) monitor wells within the production zone (used
for background characterization and later converted to production wells) at a minimum density
of one per 1.6 ha [4 ac]; (iii) monitor wells in the immediately overlying and underlying
nonproduction zone sand unit at a minimum density of one per 1.6 ha [4 ac]; (iv) monitor wells in
the subsequently overlying nonproduction sand unit at a minimum density of one per 3.2 ha

[8 ac]; and (v) monitor wells in alluvium, if present, at a minimum density of one per 3.2 ha [8 ac]
(Powertech, 2011). As described in SEIS Section 2.1.1.1.2.3, delineation drilling data will
provide detailed lithologic information to map production zones targeted for ISR operations and
define the overlying and underlying sand units and confining layers to be monitored. The
delineation drilling data will be used to determine the location and screened intervals of pumping
and monitor wells for each wellfield during pumping tests.
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The pumping test data will be used to evaluate and confirm hydraulic connection between

the production zone and perimeter production zone monitor wells and hydraulic isolation

(i.e., confinement) between the production zone and overlying and underlying sand units. In
addition, the pumping test data will be used to demonstrate that solutions can be controlled with
typical wellfield bleed rates and to detect and identify leakage due to anomalies such as
improperly plugged wells and exploration boreholes (Powertech, 2011).

2.1.1.1.2.3.4 Wellfield Hydrogeologic Data Packages

The applicant’s delineation drilling results and pumping test data will be included in

wellfield hydrogeologic data packages, which will be submitted for review and evaluation to the
Safety and Environmental Review Panel (SERP), which is established by NRC requirements
(Powertech, 2011). The wellfield hydrogeologic data package will describe the wellfield,
including (i) production and injection well patterns and location of monitor wells;

(i) documentation of wellfield geology (e.g., geologic cross sections and isopach maps of
production zone sand and overlying and underlying confining units); (iii) pumping test results;
(iv) sufficient information to demonstrate that perimeter production zone monitor wells
adequately communicate with the production zone; and (v) data and statistical methods used to
compute Commission-approved background water quality (Powertech, 2011).

The SERP will review the wellfield hydrogeologic test results and documentation to determine
whether monitoring wells are hydrologically connected to the injection and production wells.
The wellfield hydrogeologic data package and written SERP evaluation will be maintained on
site and be available for NRC review. By license condition, all wellfield hydrogeologic data
packages must be submitted to NRC for review prior to operating each wellfield (NRC, 2013b).
The hydrogeologic test packages for the initial Burdock and Dewey area wellfields (i.e., B-WF1
and D-WF1) will be submitted to NRC for review and written verification. In addition, wellfields
in the partially saturated portion of the Dewey-Burdock Project area, specifically wellfields
B-WF6, B-WF7, and B-WF8 (see Figure 2.1-6), will be prohibited from operating until NRC
staff have reviewed and approved the hydrogeologic data packages for those wellfields

(NRC, 2013b).

2.1.1.1.2.3.5 Well Construction, Development, and Testing

The applicant intends to use standard mud rotary drilling techniques and equipment to construct
production, injection, and monitor wells. Wells will be drilled to the bottom of the target
completion interval with a small rotary drilling unit, using bentonite or polymer drilling mud with
pH adjusted water and mixed to control viscosity (Powertech, 2008). A temporary mud pit, to
contain the drilling mud, will be excavated adjacent to the drill site. During excavation of mud
pits, topsoil will be separated from the subsoil with a backhoe. The subsoil will be deposited
next to the mud pit, and the topsoil will be stored at a separate location until the well site is
restored. Residual cuttings and drilling fluids are typically held in the mud pit after drilling and
construction activities are completed (NRC, 2009a). Depending on state and local regulations,
such mud pits are backfilled and graded or are alternatively emptied and cleaned, and residual
solids and liquids transported and disposed of offsite (NRC, 2006). State of South Dakota rules
governing disposal of drill cuttings are stipulated in ARSD 74:29:11:15. After well drilling is
completed at the proposed project, the applicant proposes to redeposit the excavated subsoil in
the mud pit followed by topsoil application and grading, usually within 30 days of the initial
excavation of the mud pit (Powertech, 2009a).
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All production, injection, and monitoring wells will be cased and cemented to prevent fluids
migrating into or between USDWs in accordance with EPA requirements in 40 CFR 146.32. A
schematic for a completed well is shown in Figure 2.1-9. Before an injection, production, or
monitoring well enters service, the applicant proposes to perform mechanical integrity tests
(MITs) using pressure-packer tests (Powertech, 2009a). The mechanical integrity of wells is
tested to verify that the well casing will not fail, which could cause water loss and fluid migration
across confining units during injection, recovery, and monitoring operations (NRC, 2009a).

MITs are performed by sealing a casing bottom with a plug, a downhole packer, or other
suitable sealing device. The casing is then filled with water, and the top of the casing is sealed
with a threaded cap or mechanical seal. The well casing is then pressurized with water and air,
and a calibrated pressure gauge monitors the mechanical integrity of the well casing. Internal
casing pressure is increased to 125 percent of the maximum operating pressure of the well,
125 percent of the maximum operating pressure rating of the well casing, or 90 percent of the
formation fracture pressure, whichever is less (Powertech, 2009a). If obvious leaks are present
or the pressure drops by more than 10 percent during a 10-minute period, the seals and fittings
on the packer system must be checked and reset and another test is conducted. A well casing
that maintains a high level of pressure demonstrates acceptable mechanical integrity, and the
well will be qualified for service at the facility.

To ensure the continued integrity of the wellfields, the applicant will test the mechanical integrity
of all active wells at least once every 5 years or after any rework that may need to be performed
on the well. The applicant will document the details of the MITs (specifically, the well
designation, date of test, test duration, and beginning and ending pressures), and the individual
conducting the test will sign the test report. MIT results will be maintained onsite and will be
available for NRC inspection. MIT results will also be reported quarterly to EPA, in accordance
with the EPA UIC regulations in 40 CFR 146.33.

In addition to conducting pressure tests on new wells to establish mechanical integrity, the
applicant will conduct an MIT following any repair to a well that involves the use of a downhole
tool or underreaming tool (Powertech, 2009a). Downhole and underreaming tools will be used
to repair or replace the well casing, screen assembly, or the gravel/sand pack. A well that
shows evidence of subsurface damage will be subjected to an MIT before being returned to
service. If, following repair, a well does not demonstrate acceptable MIT mechanical integrity,
the well will be plugged and abandoned. The applicant must plug wells in accordance with EPA
regulations and SDDENR requirements under ARSD 74:02:04 (Powertech, 2012c). The
applicant’'s commitment to MIT procedures and frequencies, as described previously, is included
as a standard license condition for the proposed action (NRC, 2013Db).

21.1.1.2.3.6 Pipelines

As part of the underground infrastructure at ISR facilities, a network of process pipelines and
cables are typically installed connecting (i) the central uranium processing facility or the satellite
facility and the header houses for transferring lixiviant; (ii) the header houses and wellfields for
injecting and recovering lixiviant; and (iii) the central plant and wastewater disposal facilities
(e.g., deep injection wells or land application areas) (NRC, 2009a). The piping and metering
system for production and injection solutions at the proposed Dewey-Burdock ISR Project will
require buried trunk lines to connect the Dewey satellite facility and its related operating
wellfield areas and the Burdock central processing plant and its related wellfields to the
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metering and flow distribution headers inside the header houses. Piping will also be installed to
transport liquid waste streams from the Burdock central processing plant and Dewey satellite
facility to their respective wastewater disposal facilities (i.e., deep injection wells and/or land
application areas).

The applicant proposes to install up to eight underground pipelines between the Burdock central
processing plant and the Dewey satellite facility to transport various fluids used during ISR
operations (Powertech, 2011). Conduits for electronic communication and control purposes will
also be installed between the central plant and satellite facility. The plant-to-plant pipelines will
transport fluids including but not limited to (i) barren and pregnant lixiviant, (ii) restoration water,
(iii) reverse osmosis reject brines, (iv) wastewater from well drilling and maintenance operations,
and (v) supply water from the Madison Formation or other aquifers.

High density polyethylene (HDPE) pipe with heat-welded joints is used to connect the wells,
header houses, and processing facilities; the piping is buried approximately 1.5 m [5 ft] below
grade to prevent freezing (Powertech, 2009b). Trenches containing pipelines are typically
backfilled with native soil and graded to surrounding ground topography (Powertech, 2009b).
The same procedure used in mud pit excavation during well construction will be used to
preserve topsoil; topsoil is stored separately from subsoil and replaced on the subsoil after the
pipeline ditch is backfilled.

HDPE piping to be used at the proposed project is designed to withstand operating pressures of
1135-2169 kPa {150-300 pounds per square inch [psig]}, although the applicant expects actual
operating pressures to be less than 790 kPa [100 psig] (Powertech, 2009b). At the header
house, the piping will be connected to manifolds equipped with control valves, flow meters,
check valves, pressure sensors, oxygen and carbon dioxide feed systems (injection only), and
programmable logic controllers. Sensors will measure and record pipeline pressures to monitor
for potential leaks and spills resulting from failure of fittings and valves. Electrical power to the
header houses will be delivered by overhead power lines and buried cable. Electrical power to
individual wells will be delivered by buried cable from the header house. As the wellfield
expands, additional header houses will be constructed and connected to one another via buried
header piping. The header piping is designed to accommodate injection and production flow
rates of 7,570 Lpm [2,000 gpm] and operating pressures of 1135-2169 kPa [150-300 psig].
The only exposed pipes at the proposed project site will be at the central plant, satellite facility,
wellheads, and wellfield header houses.

2.1.1.1.2.3.7 Power Lines

The applicant plans to use existing power line corridors wherever possible when constructing
new power lines. However, a new power line corridor will be constructed alongside Dewey
Road between the Dewey and Burdock areas to connect the Dewey satellite facility and the
Burdock central processing plant. This proposed corridor will be approximately 9 m [30 feet] in
width; the poles will be approximately 0.3 m [1.0 ft] in diameter and will be placed every

30-91 m [100-300 ft]. No access roads will be built during construction of the power lines and
minimal disturbance to the ground surface is anticipated.

21.1.1.24 Liquid Waste Disposal Systems

The applicant plans to dispose of liquid wastes generated during uranium recovery
operations through deep injection wells, land application, or a combination of both methods.
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Project-generated liquid wastes will include bleed water from the production wells, groundwater
generated during aquifer restoration, process solutions (e.g., resin transfer water and brine
generated from the elution and precipitation circuits), affected well development water,
laboratory wastewater, laundry water, and plant washdown water. The applicant’s preferred
option for disposal is deep injection using Class V wells (Powertech, 2009c, 2011). Liquid
waste injected into potential Class V injection wells at the proposed Dewey-Burdock ISR Project
site must not be hazardous or radioactive, as defined at 40 CFR 144.3. SDDENR regulates
land application under a Groundwater Discharge Plan (GDP). SDDENR will permit land
application only if the applicant demonstrates insufficient Class V disposal capacity. If a permit
is granted, it would limit wastes discharged through the land application system to those
wastewaters that Powertech identified in their GDP (SDDENR, 2013a). Additionally, the use of
small, onsite wastewater systems (e.g., a septic field) must be approved by SDDENR. Details
about the permitting process and applicable requirements for the deep Class V injection well
and land application disposal options are presented in SEIS Section 2.1.1.1.6.2.

2.1.1.1.2.4.1 Deep Class V Injection Well Option

The applicant proposes to inject up to 1,135 Lpm [300 gpm] of liquid waste into the

Minnelusa and/or Deadwood Formations using a maximum of eight deep Class V injection wells
(Powertech, 2011). The proposed locations of the first four Class V injection wells (two near the
Burdock central plant and two near the Dewey satellite facility) are shown in Figure 2.1-10.

Deep injection well design and construction must meet EPA requirements (Powertech, 2009c).
The proposed deep injection well disposal design is shown in Figure 2.1-11; in this design a
cemented steel casing extends from the base of the well to the surface, an internal tubing string
is fit with the casing, and a packer seals the casing, just above the point of injection. Fluid is
injected through the tubing and through the packer and exits into the injection zone by
perforations in the casing (see Figure 2.1-11). Pressure on the fluid-filled annulus between the
tubing and well casing must be continuously maintained and monitored to detect leakage of the
injection tubing or well casing. The constant pressure on the annulus will be maintained at a
minimum of 100 psi above the injection tubing pressure to prevent injected waste fluid from
migrating into overlying formations. Operational procedures include MIT of the casing to
ensure against well leakage and reporting of MIT test results to EPA as described in SEIS
Section 2.1.1.1.2.3.5. The applicant’s Class V injection well monitoring program is described

in detail in SEIS Section 7.6.

The Class V injection well disposal option requires surface impoundments or ponds for storage
and settling of radium before injection into deep disposal wells (Powertech, 2009c, 2011). As
described in SEIS Section 2.1.1.2.1, these ponds are designed following NRC requirements
(NRC, 2003a, 2008; 10 CFR Part 40, Appendix A, Criterion 5). Deep injection well pond design
for the proposed project will include the following:

. Two 0.93-ha [2.3-ac] radium settling ponds, one each in the Dewey and Burdock areas,
each with a storage capacity of 1.96 ha-m [15.9 ac-ft]. These ponds will contain
production bleed and restoration water and allow radium to settle out of solution.

. Two 0.4-ha [1.0-ac] outlet ponds, one each in the Dewey and Burdock areas, each with

a storage capacity of 0.63 ha-m [5.1 ac-ft]. These ponds will intercept treated water from
the radium settling ponds and store stormwater falling on the radium settling ponds.
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Disposal Option
Source: Modified From Powertech (2011)
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Two 0.45-ha [1.1-ac] surge ponds, one each in the Dewey and Burdock areas, each with
a storage capacity of 1.04 ha-m [8.4 ac-ff]. These ponds will contain treated water that
is pumped to the disposal wells.

A 0.61-ha [1.5-ac] central plant pond in the Burdock area with a capacity of 1.96 ha-m
[15.9 ac-ft]. This pond will contain brine produced at the Burdock central plant.
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. Two 0.93-ha [2.3-ac] spare ponds, one each in the Dewey and Burdock areas, each
having a capacity of 1.96 ha-m [15.9 ac-ft]. These ponds will be used for emergency
containment should a pond liner fail.

Under these design conditions, ponds for Class V injection well disposal will occupy a total of
2.75 ha [6.8 ac] in the Dewey area and a total of 3.36 ha [8.3 ac] in the Burdock area
(Powertech, 2010a). Siting and design of retention ponds at ISR facilities should also consider
the requirements of EPA’s national emission regulations under 40 CFR Part 61, Subpart W
(NRC, 2008). Based on the design for the Class V injection well disposal option, the applicant
may need to acquire an approval from EPA prior to commencing operations in any wellfield to
ensure compliance with 40 CFR Part 61, Subpart W (NRC, 2013b).

All ponds will be designed to store the amount of water discharged to them while maintaining
0.9 m [3 ft] of freeboard (i.e., distance from the water level to the top of the embankment).
Control structures, such as collector ditches and berms, will be used to prevent surface runoff
for events up to and including a 100-year, 24-hour rainfall event from entering the ponds
(Powertech, 2011). The radium settling, spare, and central plant ponds will be constructed with
a lining system consisting of the following: (i) an 80-mil HDPE primary liner; (ii) a 60-mil HDPE
secondary liner; (iii) a 0.3-m [1-ft]-thick clay liner below the secondary liner; (iv) a geonet
drainage layer sandwiched between the primary and secondary HDPE liners; and (v) a leak
detection sump and access port system (Powertech, 2009c). All other ponds will contain
treated water for deep Class V well injection. These ponds will include a single 40-mil HDPE
liner underlain by a 0.3-m [1-ft]-thick clay liner. NRC reviewed the pond design and determined
the design meets the criteria in 10 CFR Part 40, Appendix A and conforms to the generally
applicable standards in 40 CFR Part 192, Subpart D, for example, requiring double liners for
ponds utilized for recovery operations. All ponds will be fenced to restrict and control access.

An inspection program for all ponds will be implemented in accordance with Regulatory

Guide 3.11 (NRC, 2008). Inspections will include (i) daily inspections of the liner, liner slopes,
and other earthwork features; (ii) daily inspections of pond freeboard; (iii) monthly inspections of
leak detection systems or daily checks for water accumulation in leak detection systems; and
(iv) quarterly inspections of embankment settlement and slope stability (Powertech, 2011). If
inspections reveal damage or defects that could result in leakage, this information will be
reported to NRC within 24 hours, and appropriate repairs will be implemented. Significant water
found in the standpipes of the leak detection system will be sampled immediately for chloride
and conductivity to determine whether the water in the detection system is from the pond. If
analysis confirms a leak, a second sample will be collected and analyzed within 24 hours. If the
second analysis confirms a leak, the pond will be taken out of service and the leak reported to
NRC within 24 hours. SDDENR must be also notified of any pond leakage or releases within
24 hours, in accordance with ARSD 74:34:01:04. The pond taken out of service because of a
leak will be drained by transferring its contents to a spare pond until repaired.

2.1.1.1.2.4.2 Land Application Option

For the land application option, liquid waste will be treated in lined settling ponds followed by
seasonal application of the treated waste through center pivot irrigation sprinklers (Powertech,
2009c, 2011). The applicant will treat all land application water to meet the requirements of

10 CFR Part 20, Appendix B, Table 2, Column 2, which are the established limits for discharge
of radionuclides to the environment and include limits for natural uranium, Ra-226, Pb-210, and
Th-230 (Powertech, 2011, 2012a). This will be accomplished by IX for uranium removal
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followed by radium removal through co-precipitation with barium sulfate in radium settling
ponds. It is not anticipated that Th-230 and Pb-210 will be present at concentrations above the
limits (Powertech, 2012a). SDDENR is also proposing effluent water quality limits as part of the
GDP (SDDENR, 2013a).

Two land application (irrigation) areas, one in the Dewey area and one in the Burdock area, are
proposed for the land application option (Figure 2.1-12). The applicant estimates that the
maximum area for land application of treated wastewater will be 426 ha [1,052 ac], including all
normally operating irrigation pivots, standby irrigation pivots, and areas constructed to contain
surface runoff (Powertech, 2010a). The total area under irrigation at any given time in

the Dewey area will be 127.5 ha [315 ac] and will consist of five 20.23-ha [50-ac] pivots,

two 10.12-ha [25-ac] pivots, and one 6.1-ha [15-ac] pivot (Powertech, 2012a). In addition,

two 10.12-ha [25-ac] pivots and one 6.1-ha [15-ac] pivot will be on standby. The total

irrigated area at any given time in the Burdock area will also be 127.5 ha [315 ac], but will
consist of six 20.23-ha [50-ac] pivots and one 6.1-ha [15-ac] pivot. In addition, two 10.12-ha
[25-ac] pivots and one 6.1-ha [15-ac] pivot will be on standby. Runoff from precipitation events
or snowmelt on land application areas will be conveyed to catchment areas downgradient of
land application areas and allowed to evaporate or infiltrate (Powertech, 2012a).

Potential wellfield areas at the proposed Dewey-Burdock site (see Figure 2.1-6) overlap with
portions of proposed land application areas illustrated in Figure 2.1-12 (Powertech, 2011). In
the Dewey area, only land application areas designated for standby operation overlap with
potential wellfields. Standby land application areas will serve as contingency areas and
generally will not be used at the same time as the wellfields (Powertech, 2011). In the Burdock
area, there is limited potential overlap between proposed land application areas and proposed
wellfields. Overlap in the Burdock area is expected to be limited to areas where perimeter
monitor wells are located (Powertech, 2011).

The center pivot irrigation systems will typically operate 24 hours per day during the growing
season, which is approximately April through October (Powertech, 2011). SDDENR GDP would
restrict land application of liquid wastewater during periods when soils are frozen or snow-
covered, rather than specific months of the year (SDDENR, 2013a). The applicant used the
SPAW (Soil-Plant-Atmosphere-Water) model to estimate the disposal capacity for the land
application option (Powertech, 2011). The model predicted that each land application area will
be able to dispose of approximately 1,124 Lpm [297 gpm] from March 29 to May 10;
approximately 2,472 Lpm [653 gpm] from May 11 to September 24; and approximately

1,124 Lpm [297 gpm] from September 25 to October 31. The applicant’s design average
annual application rate (i.e., annual average capacity) is 1,173 Lpm [310 gpm] for each of the
proposed land application areas (Powertech, 2012a), or 2,347 Lpm [620 gpm] for the combined
(Dewey and Burdock) land application areas. During periods when soils are frozen or snow-
covered (most likely from November through March), when land application will not be used,
treated liquid waste will be stored temporarily in ponds located near the Burdock central plant
and Dewey satellite facility (Powertech, 2011). The available liquid waste storage capacity is far
greater than the maximum storage capacity applicant estimated to be required during
nonirrigation periods. For example, the SPAW model estimates that approximately 26.6 ha-m
[216 ac-ft] of liquid waste storage capacity is needed during winter months, while 62.9 ha-m
[510 ac-ft] of storage pond capacity will be available (Powertech, 2011).

In addition to ponds for storage during nonirrigation periods, the land application option requires
ponds to allow radium to settle out to levels allowable for land application (Figure 2.1-12). As
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with the Class V injection well disposal option, pond design will comply with NRC requirements
(NRC, 2003a, 2008; 10 CFR Part 40, Appendix A, Criterion 5). Land application pond design
for the proposed project will include the following (Powertech, 2009c, 2011):

. Two 1.62-ha [4.0-ac] radium settling ponds, one each in the Dewey and Burdock areas,
each with a storage capacity of 4.86 ha-m [39.4 ac-ft]. These ponds will contain
production bleed and restoration water and settle radium out of solution.

. Two 0.32-ha [0.8-ac] outlet ponds, one each in the Dewey and Burdock areas, each with
a storage capacity of 0.60 [4.9 ac ft]. These ponds will intercept treated water from the
radium settling ponds and store stormwater falling on the radium settling ponds.

. Two sets of storage ponds will be used to store treated water during the nonirrigation
season:

— A system of four 1.78-ha [4.4-ac] ponds constructed in the Dewey area, each
having a capacity of 7.87 ha-m [63.8 ac-ft].

— A system of four 1.78-ha [4.4-ac] ponds constructed in the Burdock area, each
having a capacity of 7.87 ha-m [63.8 ac-ft].

° Two 1.78-ha [4.4-ac] spare storage ponds, one each in the Dewey and Burdock areas,
each having a storage capacity of 7.87 ha-m [63.8 ac-ft]. These ponds will be used for
emergency containment should any of the storage ponds fail or portions of the land
application system become temporarily inoperable.

. A 1.09-ha [2.7-ac] central plant pond in the Burdock area having a capacity of 4.46 ha-m
[36.2 ac-ft]. This pond will contain brine produced at the Burdock central plant.

. Two 1.62-ha [4.0-ac] spare ponds, one each in the Dewey and Burdock areas, each
having a capacity of 4.86 ha-m [39.4 ac-ft]. These ponds will be used for emergency
containment should a liner on the radium settling ponds fail.

Under these design conditions, land application ponds will occupy 12.5 ha [30.8 ac] in the
Dewey area and 13.6 ha [33.5 ac] in the Burdock area (Powertech, 2010a). As described
previously, siting and design of retention ponds at ISR facilities should also consider the
requirements of EPA’s national emission regulations under 40 CFR Part 61, Subpart W (NRC,
2008). Based on the design for the land application option, the applicant may need to acquire
approval from EPA prior to commencing operations in any wellfield, to ensure compliance with
40 CFR Part 61, Subpart W (NRC, 2013b).

All ponds will be designed to store the amount of water discharged to them while maintaining
0.9 m [3 ft] of freeboard. Control structures, such as collector ditches and berms, will be used to
prevent surface runoff for events up to and including a 100-year, 24-hour rainfall event from
entering the ponds (Powertech, 2011). As with the Class V injection well option, the radium
settling, spare, and central plant ponds will be constructed with a lining system consisting of the
following: (i) an 80-mil HDPE primary liner; (ii) a 60-mil HDPE secondary liner; (iii) a 0.3-m
[1-ft]-thick clay liner below the secondary liner; (iv) a geonet drainage layer sandwiched
between the primary and secondary HDPE liners; and (v) a leak detection sump and access
port system (Powertech, 2009c). All other ponds will be constructed with a lining system
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consisting of a 40-mil HDPE liner underlain by a 0.3-m [1-ft]-thick clay liner. NRC reviewed the
pond design and determined the design meets the criteria of 10 CFR Part 40, Appendix A
criteria and conforms to generally applicable standards in 40 CFR Part 192, Subpart D, for
example, requiring double liners for ponds utilized for recovery operations). All ponds will be
fenced to restrict and control access.

As described in SEIS Section 2.1.1.1.2.4.1 for the deep Class V injection well option, an
inspection and reporting program for land application ponds will be implemented in accordance
with Regulatory Guide 3.11 (NRC, 2008). Inspections will include (i) daily inspections of the
liner, liner slopes, and other earthwork features; (ii) daily inspections of pond freeboard; (iii)
monthly inspections of leak detection systems or daily checks for water accumulation in leak
detection systems; and (iv) quarterly inspections of embankment settlement and slope stability
(Powertech, 2011).

2.1.1.1.2.4.3 Combined Deep Class V Injection Well and Land Application Option

If Class V injection wells are permitted and constructed but lack sufficient capacity to dispose of
the entire waste stream, the applicant will combine the use of Class V injection wells and land
application for liquid waste disposal (Powertech, 2011). For the combined waste disposal
option, land application facilities and infrastructure (e.g., irrigation areas, storage ponds, center
pivot irrigation systems) will be constructed and operated on an as-needed basis depending on
the capacity of the Class V injection wells to dispose of the liquid waste stream. As described in
the previous section, SDDENR will regulate land application under a GDP. In addition, pond
design for the combined Class V injection well and land application option will be completed
following NRC regulations and requirements (NRC, 2003a, 2008; 10 CFR Part 40, Appendix A,
Criterion 5).

211125  Schedule

The applicant estimates that constructing the buildings, initial wellfields, and waste disposal
systems for the proposed Dewey-Burdock ISR Project will take approximately 2 years
(Figure 2.1-1). Wellfields will be developed sequentially along with supporting infrastructure,
including header houses and pipelines. The construction of subsequent wellfields will begin
during the operational stage of the initial wellfields in the Dewey and Burdock areas.

The applicant estimates that 86 workers will be directly involved in the construction phase of the
proposed project (Powertech, 2009a). Workers are expected to come from the nearby towns of
Edgemont, Hot Springs, and Custer, South Dakota, and Newcastle, Wyoming. These towns are
21 to 80 km [13 to 50 mi] from the proposed project site.

21113 Operation Activities

As discussed in GEIS Section 2.4, uranium extraction by the ISR process involves two primary
operations. First, uranium mobilization occurs in underground aquifers when lixiviant (leaching
solution) is injected into the orebody and uranium-laden solutions are recovered (NRC, 2009a).
The uranium-laden solutions, referred to as pregnant lixiviant, are then pumped from the
production wells into IX systems within surface facilities, where uranium is recovered and
prepared for shipment (NRC, 2009a). The applicant proposes to conduct operations at the
proposed Dewey-Burdock ISR Project consistent with those activities described in the GEIS
(Powertech, 2009a). These activities are described in the following sections.
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2.1.1.1.3.1 Uranium Mobilization

Uranium mobilization will consist of the following steps: (i) injection of lixiviant into the
production zone, (ii) oxidation and formation of uranium-bearing aqueous complexes
underground, and (iii) extraction (production) and transport of the pregnant lixiviant to the
processing facility. The uranium mobilization steps and excursion monitoring of lixiviant are
described in the following sections.

2.1.1.1.3.1.1 Lixiviant Chemistry

The applicant proposes to add lixiviant, consisting of varying concentrations of oxygen and
carbon dioxide, to the groundwater acquired from onsite wells to promote the dissolution and
mobilization of uranium (Powertech, 2009a). The oxygen in the lixiviant oxidizes the uranium
from the relatively insoluble, reduced tetravalent state (U**) to the more soluble, oxidized
hexavalent state (U%*). The carbon dioxide in the lixiviant provides a source of carbonate and
bicarbonate ions that react with the oxidized uranium to form either dissolved uranyl tricarbonate
complexes [UO,(COs);*] or uranyl dicarbonate complexes [UO,(COs), %]. T