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Dear Reader:
Enclosed is the Final Environmental Impact Statement (FEIS) for the Lost Creek Uranium Insitu Recovery (ISR) Project in Sweetwater County, Wyoming, which documents anticipated
environmental consequences of developing uranium resources in the approximately 4,250 acre
project area. Planned facilities would include well pads for injection, production and monitoring,
wellhead houses, a central processing facility, an access road network and pipeline system. The
agency preferred alternative, the "Drying Yellowcake On-Site Alternative," is the same as the
Proposed Action with the addition of a yellowcake drying-packing facility in the plant. Total
new surface disturbance would be approximately 345 acres. Copies of the FEIS are available for
review at the project website:
http://www.blm.gov/wy/st/en/info/NEPA/documents/rfo/lostcreek.html,
or during normal business hours at the following Bureau of Land Management (BLM) offices:
"
*
"
*

BLM
BLM
BLM
BLM

Wyoming State Office, 5353 Yellowstone Road, Cheyenne, WY 82003
High Desert District Office, 280 Highway 191 N., Rocks Springs, WY 82901
Rawlins Field Office, 1300 N. Third Street, Rawlins, WY 82301
Lander Field Office, 1335 Main Street, Lander, WY 82520

This FEIS is not a decision document. The publication of the Notice of Availability (NOA) in
the FederalRegister for this FEIS initiates a 30-day waiting period. Following conclusion of
that period, a Record of Decision (ROD) will be prepared and signed to disclose the BLM's final
decision and any project Conditions of Approval (COA). Availability of the ROD will be
announced through the local media, the project mailing list, and posted on the project website.
The FEIS was prepared pursuant to the National Environmental Policy Act (NEPA), the Federal
Land Management and Policy Act (FLPMA), and other regulations and statutes. The BLM
prepared the FEIS in consultation with cooperating agencies, taking into account public
comments received to date. The Draft Environmental Impact Statement (DEIS) was published
on April 27, 2012, to initiate the 45-day public comment period, which concluded on
June 11, 2012. A public meeting was held in Rawlins, Wyoming during the DEIS comment
period. A summary of the written comments received during the public review period for the
DEIS and responses to the comments are provided in Appendix F.
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The BLM will be accepting additional public comment on the FEIS within 30 days after the
Environmental Protection Agency publishes the NOA in the FederalRegister. Comments can be
sent to the Bureau of Land Management, Lost Creek Uranium ISR Project, 1300 N. Third Street,
P.O. Box 2407, Rawlins, WY 82301-2407; or email: LostCrkMine WY@blm.gov. All
substantive comments will be reviewed and responded to in the ROD.
Before including your address, phone number, e-mail address, or other personal identifying
information in your comment, be advised that your entire comment - including your personal
identifying information - may be made publicly available at any time. While you can ask the
BLM in your comment to withhold from public review your personal identifying information,
the BLM cannot guarantee that the BLM will be able to do so.
For further information concerning, or to request a copy of the document, please contact John
Russell, Project Manager, at LostCrkMineWY@blm.gov, or telephone (307)-328-4252.
Sincerely,

enter
SDennims J.
Field Manager
Enclosures

EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
This Executive Summary is intended to provide a brief overview of the Proposed
Action, alternatives, and conclusions from the impact analyses.
For the
supporting documentation and detailed analyses, please see the full
Environmental Impact Statement (EIS).

PROJECT OVERVIEW AND LOCATION
Lost Creek ISR, LLC (LCI) is proposing the construction, operation, and
reclamation of facilities for In-Situ Recovery (ISR) operations within the Lost
Creek Permit Area (Permit Area) of the Lost Creek Uranium In-Situ Recovery
Project (Project). ISR involves the use of a recovery solution, known as a
lixiviant, to extract the mineral from the geologic formation, and the mineral is
removed from the solution using ion exchange resins at the processing facility
(the Plant). ISR occurs without physically removing the ore-bearing strata.
Under the Proposed Action, about six million pounds of uranium would be
produced from the Permit Area. The Proposed Action would occur over a 12-year
period, including about seven months for initial construction, seven years for
production, and the remaining time for final reclamation. With appropriate
regulatory approval, the Plant could also be used to process ion exchange resins
from other ISR mines in the region after completion of mineral recovery in the
Permit Area.
The Permit Area is located in northeast Sweetwater County, south-central
Wyoming. Rawlins is 38 miles southeast; Rock Springs is 80 miles southwest;
Casper is 90 miles northeast; and Jeffrey City is 25 miles north. The nearest
population center, located 15 miles northeast of the Permit Area, is Bairoil, with a
population of about 100 people. A series of paved and unpaved roads across
state, private and Bureau of Land Management (BLM) public land provide access
to the Permit Area, which is located about 21 miles from the nearest highway
(State Highway 73). There are no publicly maintained roads within the Permit
Area. The Permit Area is geographically located in the north-central portion of
the Great Divide Basin. The regional rolling landscape has draws, rock
outcroppings, ridges, and bluffs. The Permit Area is characterized by low relief
sagebrush-dominated plains dissected by small, ephemeral drainage networks.
The site elevation ranges from approximately 6,790 to 7,050 feet above mean sea
level.
There are grazing allotments in the Permit Area. Farms, residences, and
population centers are not present. The closest mining project is Kennecott
Uranium Company's Sweetwater Project, about three miles south-southwest of
the Permit Area. The Sweetwater Project once included an open pit mine, which
targeted a different ore zone than the Proposed Action, and a conventional mill.
The mine was reclaimed by the operator and the mill is on standby. Oil and gas
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exploration has been conducted in the vicinity, but the closest existing or
proposed production is at least seven miles to the south-southwest.
The Permit Area covers about 4,254 acres for adequate spacing of facilities and to
encompass the ore trend, which extends east-west. Eighty-five percent of the
Permit Area is public land managed by the BLM Rawlins and Lander Field
Offices. The Permit Area includes 201 unpatented federal lode claims. Fifteen
percent of the Permit Area (the northeast portion of the Permit Area) is owned by
the State of Wyoming and subject to state mineral lease. Under the Proposed
Action, the projected surface disturbance is about 345 acres, and the majority of
the Project's activities would occur on public land.
Pursuant to Title 43 of the United States (US) Code of Federal Regulations (CFR)
Subpart 3809, which applies to operations authorized by mining laws on public
lands, LCI submitted a Plan of Operations to the BLM in November 2009. The
Plan of Operations essentially constitutes the Proposed Action in this EIS. The
most current information on the Project is included in the Wyoming Department
of Environmental Quality, Land Quality Division's (WDEQ-LQD) Permit to
Mine (LCI, 201 lb). Although the Permit to Mine evaluates environmental
impacts of the Proposed Action, the requirements of the National Environmental
Policy Act of 1969 (NEPA) must be fulfilled by a federal agency. The Nuclear
Regulatory Commission (NRC) prepared a Generic EIS (GELS) and Supplemental
EIS (SEIS) for the Project, and issued LCI a Source and Byproduct Material
License in August 2011. In order to support the BLM's NEPA requirements and
regulatory authorities, the BLM prepared this EIS to focus on the issues and
mitigation measures not analyzed in sufficient detail in the NRC NEPA
documents. The BLM is the lead agency for this EIS.
Purpose and Need
Expanding nuclear power is a key component of the Energy Policy Act (EPACT
2005) signed into law in 2005. The policy calls for federal agencies "to develop a
national energy policy designed to help the private sector, and, as necessary and
appropriate, State and local governments, promote dependable, affordable, and
environmentally sound production and distribution of energy for the future."
Exploration and development of locatable federal minerals by private industry is
part of BLM's minerals program under the authority of 43 CFR 3800, Mining
Claims Under the General Mining Laws, the Mining and Minerals Policy Act of
1970, the Federal Land Policy and Management Act of 1976 (FLPMA), and the
National Materials and Minerals Policy, Research, and Development Act of 1980.
The Project's objective would be to produce an estimated six million pounds of
uranium over an operating period of 12 years. Taking into account the BLM's
multiple-use mandate, the purpose and need for this EIS is to analyze the sitespecific impacts associated with the Proposed Action and its alternatives, identify
mitigation measures to potentially reduce or eliminate those impacts, and provide
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agency decision makers with detailed information upon which to base their
decision.
Lost Creek ISR, LLC Interests and Objectives
The Proposed Action would allow LCI to mine a valuable uranium deposit under
the authority of the US mining laws, while ensuring that operations are conducted
in a manner that prevents unnecessary or undue degradation of public lands in
conformance with BLM requirements. The Project would also support energyindependence and environment-awareness policies.
Decisions to be Made
The authorized official with the BLM will decide whether or not to approve the
proposed development of federal minerals (uranium) within the project referred to
as the Lost Creek Uranium In-Situ Recovery Project, and if so, the approval will
contain changes or conditions that are necessary to meet the performance
standards of 43 CFR 3809.420 and to prevent unnecessary or undue degradation
per 43 CFR 3809.41 1(d).Applicable Statutes, Regulations, and Associated Requirements
ISR projects, such as the Lost Creek Uranium In-Situ Recovery Project, must
conform to several statutory and regulatory programs and their associated
requirements to address environmental and operational concerns. The BLM
programs and requirements to which the Project must conform include: federal
guidelines for implementing NEPA; the Council on Environmental Quality
Regulations for Implementing the Procedural Provisions of NEPA outlined in 40
CFR Parts 1500 to 1508; Department of Interior Regulations 43 CFR Part 46;
Department of the Interior and BLM policies and manuals; the Minerals Goal and
Objectives in Section 2.3.7 of the Rawlins Resource Management Plan (RMP);
the provisions of the Lander RMP for the Green Mountain Management Unit;
Invasive Plant Management; the Grazing Plan for the Green Mountain Common
Allotment; and the Wyoming Standards for Healthy Rangelands.
Section 1.4.3 outlines other federal, state, and county requirements. Table 1.4-1
provides an overview of the federal, state, county, and local laws applicable to
uranium development and the key regulatory requirements that would govern
project implementation.

THE PROPOSED ACTION AND ALTERNATIVES
The Proposed Action
This uranium ISR operation would extract the mineral from permeable, uraniumbearing sandstones through a series of mine units. The mine units follow the ore
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deposits delineated by exploration drilling. The deposits generally occur at depths
of 300 to 700 feet below the ground surface in long, narrow trends varying from a
few hundred to several thousand feet long and 50 to 250 feet wide.
The ISR operation essentially reverses the natural processes that deposited the
uranium. During mining (also called operation or production), lixiviant is
pumped from a processing facility (the Plant) through buried pipelines to the
injection wells in the operational mine unit(s). The lixiviant oxidizes the uranium
mineral, allowing dissolution of uranium in groundwater. After circulation
through the production zone (i.e., from the injection wells to the production
wells), the resulting uranium-laden solution is pumped from the production wells
in the mine unit(s) through buried pipelines to the Plant. There, the uranium is
recovered by a series of circuits (e.g., ion exchange, elution, precipitation) and
prepared for shipment as either a yellowcake slurry or dried yellowcake. The
lixiviant is regenerated and pumped back to the mine unit(s) to recover additional
uranium. Storage ponds are used in conjunction with Underground Injection
Control (UIC) Class I wells for waste water disposal at depths between 6,139 and
9,590 feet below the ground surface.
After mining, groundwater restoration essentially reverses the effects of oxidation
to re-establish the reducing conditions that were present prior to mining.
Restoration methods include groundwater sweep, reverse osmosis, recirculation,
and, if site conditions are suitable, groundwater transfer, reductant addition, and
biorestoration. Groundwater monitoring during active restoration and during a
subsequent stability phase is used to confirm that restoration criteria have been
met.
For the purposes of this EIS, and for correlation with the NRC SEIS, the Project is
described in three phases: Construction, Operation (Production), and
Reclamation, because of the similarities in the activities and impacts. These
phases are sequential with respect to the Plant and each mine unit; however,
because of the progressive development of the mine units, there is overlap among
the mine units (e.g., the first mine unit is in reclamation when the third mine unit
is in development). Therefore, the Project schedule includes:
*

*
*

Construction
o Initial Construction
o Mine Unit Development
Operation (Production)
Reclamation
o Mine Unit Restoration and Reclamation
o Final Reclamation

Initial Construction would occur during the first year of the Project and include:
the major facility construction, in particular, the Plant (including the office,
Storage Ponds, and other associated structures), equipment staging areas, main
ES-4
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pipelines, and transmission line; improvement of the access roads; drilling of the
UIC Class I wells (except the first deep well that was drilled for testing in 2008);
and installation of additional equipment for air and water quality monitoring.
Development of the first mine unit, which would take about two years, would
overlap with the Initial Construction. The scale and number of the mine units for
a given ISR operation depends on a variety of factors, including ore distribution,
aquifer characteristics, plant capacity design, and operational feasibility. Three
mine units are anticipated for the Proposed Action, and each mine unit has an
expected production cycle of about two to three years. Development of the next
mine unit would begin during production of the previous mine unit.
Each mine unit consists of patterns of production and injection wells within a ring
of monitor wells. (In the Proposed Action, the injection wells are expected to be
spaced 75 to 150 feet apart.) For mining efficiency and to avoid an excursion
(unanticipated movement of lixiviant), a series of procedures would be in place,
including regular balancing of the pattern production and injection rates, water
level monitoring, and pressure and flow measurements. In addition to pattern
balancing, water quality samples would be collected from the ring of monitor
wells and analyzed to detect a horizontal excursion in the production zone. (In
the Proposed Action, the monitor well ring is anticipated to be spaced about 500
feet from the pattern area. The distance between each monitor well in the ring is
anticipated to be about 500 feet, although actual distances would be based on the
aquifer characteristics of the mine unit to ensure any excursion can be detected in
a timely manner.) Water quality samples would also be collected from monitor
wells completed in overlying and underlying aquifers to detect a vertical
excursion. (These wells would be located within the mine unit boundary at a
density of about one overlying and one underlying well per four acres, depending
on the hydrologic characteristics of each mine unit.) In addition, monitor wells
located within the pattern area and completed in the production zone would
provide information on the mining process.
During the Proposed Action, approximately 345 acres total within the 4,254-acre
Permit Area would be fenced to keep out cattle and wild horses. The pattern area
fencing under the Proposed Action would be wildlife-friendly, to allow passage of
smaller animals but exclude cattle and wild horses. The purpose of the fencing is
to reduce damage to wells and subsequent risk of spills. A total of ten acres of the
Plant area would be fenced. About eight acres of the Plant area would be fenced
to keep out cattle and wild horses; the remaining two acres of the Plant area
would be fenced to keep out wildlife, cattle, and wild horses from the Storage
Ponds.
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Mine Unit Restoration and Reclamation begins when technical, economic, and
operational criteria indicate uranium recovery in a mine unit is completed.
Restoration and reclamation of each mine unit includes:
* groundwater restoration,
* radiological decontamination,
* equipment removal/decommissioning (e.g., well abandonment), and
* surface reclamation (e.g., well site reseeding).
Groundwater restoration in each mine unit would require about two years, and
decontamination and equipment removal and decommissioning would require
about one year. Surface reclamation would occur immediately afterwards, and
monitoring to ensure revegetation success would be required until at least the fifth
full growing season after seeding.
Final Reclamation, including facility decontamination and decommissioning and
surface reclamation, would occur once the Plant is no longer in use and would
require about two years. As with Mine Unit Reclamation, monitoring of
revegetation success would be required until at the least the fifth full growing
season.
Alternatives to the Proposed Action
NEPA requires evaluation of a No Action Alternative and reasonable alternatives
to the Proposed Action that may avoid or minimize Project impacts. A reasonable
alternative is defined by NEPA as one that is technically, economically, and
environmentally practical and feasible (BLM, 2011 g). With the exception of the
No Action Alternative, alternatives would need to meet the Project's objective of
producing six million pounds of uranium over an operating period of 12 years.
Several alternatives were identified from the BLM's review of the Proposed
Action and from the issues and concerns raised from public scoping comments
and collaboration with federal, state, and local agencies, as well as tribal
governments.
Alternatives Evaluated in Detail

The alternatives that were considered and evaluated in detail include:
*

No Action Alternative (also evaluated in the NRC SEIS [2011 a]) Current land uses (livestock grazing, wildlife habitat, dispersed recreation,
minerals and energy development, and infrastructure) would not be
expected to change. LCI would continue exploration activities, which
would involve reclamation of disturbance associated with LCI's Drilling
Notification, but no uranium would be produced from the Permit Area.
* Not Fencing the Pattern Areas - If the pattern areas were fenced to reduce
damage to wells, grazing would not be possible in the pattern areas. Also,
ES-6
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if a gate were left open, cattle or wild horses could be injured if they
entered the pattern area and were startled. Therefore, the alternative of
'not fencing the pattern areas' was evaluated in detail. Even if the pattern
areas were not fenced, about ten acres of the Plant would still be fenced to
keep out cattle and wild horses, and two of the ten acres would also be
fenced to keep out wildlife around the Storage Ponds.
Drying Yellowcake On-Site (Preferred Alternative); also evaluated in the
NRC SEIS -This alternative is the same as the Proposed Action with the
addition of a yellowcake drying-packing facility in the Plant. As with the
Proposed Action, yellowcake slurry would be produced. However, rather
than shipping the slurry off-site for drying, the slurry would be filterpressed to remove additional water, dried under vacuum, and packaged
(also under vacuum) in drums for off-site shipping to a fuel processing
facility. Emissions from the drying chamber would be treated through a
bag filter to remove yellowcake particulates; and any water vapor exiting
the drying chamber would be cooled and condensed. The condensate
volume from the dryer would be minimal and re-used in processing or
disposed of through the disposal system used during slurry production.
Use of a dryer would provide an economic benefit to the proponent
because payment of processing fees to another operator would not be
necessary. Use of a dryer would also result in fewer shipments from the
site due to the difference in volume between yellowcake slurry and dried
yellowcake. Fewer shipments would reduce traffic impacts, including the
risk of transportation accidents and wildlife disturbance and collisions, and
also reduce air quality impacts from travel on unpaved roads. The BLM
selects the Drying Yellowcake On-Site Alternative as the preferred
alternative for this FEIS. The BLM's preferred alternative is the
alternative which the BLM believes would fulfill its statutory mission and
responsibilities, giving consideration to economic, environmental,
technical and other factors. This action involves drying the mineral
solution into a solid yellowcake form within the plant. Housing the
drying-packing facility within the processing plant would reduce
shipments from the site, resulting in fewer transportation-related impacts,
wildlife disturbances, and cleaner air quality.
Alternatives Considered and Eliminated from Detailed Study

Alternatives considered and eliminated from detailed study are listed below, along
with the primary reason(s) for elimination:
9

*

Portable Drill Pits and Closed Loop Drilling Systems - Limited to no
reduction in surface disturbance, increased transportation and wildlife
impacts, and increased costs and logistical difficulties;
Alternative Mining Methods (also an alternative eliminated from detailed
analysis in the NRC SEIS [2011 a]) - Significantly greater surface
disturbance (with corresponding increases in soil, vegetation, and wildlife
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*

*
"

"
"

"

impacts), increased groundwater consumptive use, and increased health
and safety risks;
Alternative Waste Water Disposal Methods (discussed in the NRC
SEIS) - Significantly increased surface disturbance, less efficient (or no),
operation during adverse weather, and increased impacts to land use,
vegetation, and wildlife;
Phased Development of Mine Units - Not economically viable and
constrains options for more efficient mining and groundwater restoration;
Alternative Lixiviants (also an alternative eliminated from detailed
analysis in the NRC SEIS) - Geologic setting and geochemical conditions
restrict use;
Shipping Uranium-Laden Resin - Increased transportation impacts (with
corresponding increases in air quality and wildlife impacts);
Alternate Plant Locations (evaluated by LCI prior to submittal of the NRC
license application and WDEQ-LQD permit application) - Interference
with potential mine unit development and closer to active raptor nest; and
Alternate Routes for the East and West Access Roads (reviewed and
evaluated by the NRC, WDEQ-LQD, and WGFD) - Increased surface
disturbance (with corresponding increases in vegetation, surface water,
and wildlife impacts).

PUBLIC INVOLVEMENT
In February 2010, the BLM provided a news release about the Lost Creek Plan of
Operations, which was received in November 2009, and projected environmental
review. The public scoping period for NEPA commenced when the Notice of
Intent (NOI) to prepare an EIS was published in the Federal Register (FR) on
February 11, 2011 (76 FR 7877). Notification of the scoping process was also
published in local newspapers and was included in the BLM's weekly report to
the Washington, DC office as well as the BLM's quarterly congressional briefing.
The US Fish and Wildlife Service (USFWS), Environmental Protection Agency
(EPA), State of Wyoming, state and local government representatives, Native
American tribes, local media, and interested organizations and individuals also
received a public scoping notification via email or mail. A public scoping
meeting was held at the BLM Rawlins Field Office on March 7, 2011. Media
interviews were conducted with The Radio Network, which operates a syndicated
string of radio stations in southwest Wyoming.
Organizations and agencies were mailed letters of invitation to become
cooperating agencies in the Project's EIS development process.
These
organizations included: USFWS; Arapahoe Tribe; Shoshone Tribe; Ute Tribe;
State of Wyoming and its agencies; Carbon County Commissioners; Fremont
County Commissioners; Sweetwater County Commissioners; and members of the
Coalition of Local Governments. The EPA requested to become a cooperating
agency in the NEPA process. The following agencies with jurisdiction, special
expertise, or interest in the EIS development process agreed to participate as
ES-8
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cooperating agencies: EPA; State of Wyoming and its agencies; Carbon County
Commissioners; and Sweetwater County Commissioners.
Since the Project has completed the permitting processes for the NRC, WDEQ,
and Sweetwater County, public meetings for the Project had been held prior to the
BLM's public scoping meeting. For NRC to meet its NEPA requirements, NRC
prepared a GElS for uranium ISR and an SEIS for the Project, both of which
included public scoping and comment periods (NRC and WDEQ, 2009; NRC,
201 la). For the GELS, the NRC staff held three public scoping meetings from
July 24, 2007, to November 30, 2007, and accepted public comments on'the scope
of the GElS published as a final report in May 2009. Additionally, NRC held
eight public meetings to receive comments on the draft GEIS, published in July
2008. Three of these meetings were held in the State of Wyoming. Comments on
the draft GElS were accepted between July 28, 2008, and November 8, 2008
(NRC, 201 la).
As part of the preparation for the SEIS, the NRC staff met with federal, state, and
local agencies and authorities during a site visit to the proposed Permit Area and
vicinity in January 2009. The NRC gathered additional site-specific information
to assist with the environmental review and to determine whether site-specific
information was consistent with the GELS. The NRC staff also contacted
potentially interested Native American tribes and local authorities, and public
interest groups in person and via e-mail and telephone (NRC, 2011 a).
A Notice of Opportunity for Hearing on the proposed Project license application
was published by the NRC on July 10, 2008 (73 FR 39728). No hearing requests
were received. NRC staff published an NOI to prepare the SEIS on September 3,
2009 (74 FR 45656) (NRC, 201 1a). On December 11, 2009, NRC published a
Notice of Availability (NOA) for the draft SEIS for the proposed Project (74 FR
65806), and on February 5, 2010, NRC extended the public comment period to
March 3, 2010 (75 FR 6065). In addition to the opportunities provided through
the NEPA process, NRC provided multiple opportunities for public involvement
during the NRC staff s safety review. Specifically, the NRC staff held six
meetings or teleconferences with the applicant from 2006 through 2010. Each of
these activities included an opportunity for public comment (NRC, 2011 a).
The WDEQ permitting processes also require public notice and comment (Air
Quality Division, Wyoming Air Quality Standards and Regulations, Ch. 6, Sec.
2(m); LQD, NonCoal Rules and Regulations, Ch. 11, Sec. 21; Water Quality
Division, Water Quality Rules and Regulations, Ch. 13, Sec. 19), and these
requirements have been met for the Project, including notice and opportunity to
participate in the Wyoming Environmental Quality Council (EQC) Hearing on the
WDEQ-LQD Permit in August 2011 (resulting in the EQC upholding the WDEQLQD decision to issue the permit) (EQC, 2011). Public meetings were also
conducted in Sweetwater and Carbon Counties to meet planning requirements or
for public information (LCI, 2009).
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IDENTIFICATION AND ANALYSIS OF ISSUES
Issues and concerns were identified through consultation and coordination with
federal, state, and local agencies, and interested groups and individuals. The
BLM Rawlins Field Office resource specialists also reviewed the Proposed Action
and identified issues and concerns related to certain aspects of the human
environment and other resources.
Based on this coordination, the BLM
determined that the following issues are key areas for assessment in the EIS:
Rangeland (Land Use)
Issues - Confirm that all grazing permittees directly or indirectly affected by the
Project are aware of the issues, decisions and resulting actions regarding
the Project and that the Project is in conformance with existing Grazing
Plans. Ensure that impacts to vegetation .(including introduction of
noxious and invasive species) and to soils are identified and appropriate
procedures for minimization and mitigation of impacts are in place along
with procedures for reclamation and monitoring of reclamation success.
Analysis (Grazing) - The Permit Area covers less than one percent of each of the
Stewart Creek, Cyclone Rim, and Green Mountain grazing allotments, and
the Project-related disturbance within the Permit Area would cover less
than 0.2 percent of each allotment. The reduction in the total number of
livestock that could be supported during the Project would be five head of
cattle and two head of sheep. The Proposed Action includes reclamation
with an approved seed mix, so the post-mining land uses, including
grazing and wildlife habitat, can be supported.
Public meetings on the Project have been held locally, after public notice,
and will continue to be held locally, to help ensure local land users
understand the Project and associated impacts. The Wyoming Department
of Agriculture has participated in the cooperators' meetings.
Analysis (Vegetation) - During the Project, a total of approximately 345 acres of
the land surface and associated vegetation could potentially be disturbed,
which is about eight percent of the 4,254-acre Permit Area. To the extent
possible, roads and other facilities (e.g., pipelines) would be aligned with
existing roads to minimize additional disturbance. The disturbance
acreage includes areas from which vegetation and topsoil would be
removed and areas in which the vegetation would not be removed but
could be crushed or otherwise disturbed. The disturbance would be
progressive, i.e., it does not all occur during Initial Construction. Interim
reclamation, used in the mine units during production, and final
reclamation include weed control and reseeding with a regulatoryapproved seed mix suitable for the post-mine land use, which would be the
same as the pre-mine land use. Revegetation success criteria must also be
met, including cover and species diversity determined from baseline
sampling and, after reclamation, from comparative sampling of
undisturbed areas.
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Analysis (Soils) - Procedures have been established for determining where topsoil
must be removed, appropriate topsoil salvage depths, and short-term and
long-term topsoil storage (e.g., short-term along pipelines and long-term
where soil is removed from building footprints). Procedures have also
been established for topsoil reapplication during reclamation.
Recreation
Issue - Ensure the Proposed Action does not require changes to existing recreation
and off-highway-vehicle management to protect the safety of public land
users.
Analysis - Recreational use of the general area is relatively light and dispersed.
The impacts to recreation would be negligible due to the small area of the
impacts. To protect the health and safety of the public, recreationists
would have restricted access - albeit minimal - to locations within the

Permit Area that were previously available for general use. The Plant,
certain mine units and other related infrastructure would be fenced.
(Approximately 300 acres total within the 4,254-acre Permit Area would
be fenced.) Though the general public would be restricted from certain
portions of the Permit Area, recreationists would continue to have access
to the general area via existing roads. Traffic on these roads would
possibly increase due to the additional use of the roads by Project vehicles;
however, the additional traffic volume would not be expected to greatly
affect recreational access.
Transportation
Issue - Evaluate the Project influence on access to and transportation across the
BLM lands and coordination with local entities for road maintenance.
Analysis - The relatively minor increase in traffic would not degrade the existing
road network nor reduce safety conditions to levels unacceptable to LCI
(for roads on the Permit Area) or unacceptable to government agencies
(for off-site roads). LCI is working with county and local governments to
ensure maintenance agreements are in place. LCI would also install traffic
counters on the smaller, improved surface roads for which no data
currently exist.
Wildlife
Issues - Confirm that the potential impacts to wildlife, including threatened,
endangered, candidate, and sensitive species, and to wildlife habitat have
been evaluated and the monitoring and mitigation measures in the
Proposed Action conform to current policies and procedures.
Analysis (Wildlife Habitat) - The two major vegetation/habitat types in the Permit
Area are the Lowland and Upland Big Sagebrush Shrublands. Of the
acreage which would be disturbed, approximately 15 percent (which
corresponds to about 1 percent of the Permit Area) would be the Lowland
Big Sagebrush Shrubland habitat, which has the highest diversity and
density of nesting birds and small mammals. As noted in the analysis of
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Rangeland issues above, efforts would be made to minimize Project
disturbance, which occurs sequentially throughout the Project, and ensure
maximum revegetation success.
Analysis (Wildlife) - Numerous species have been identified through multi-year
baseline surveys, and continued monitoring and mitigation requirements
would be established based on a variety of Project impacts, including
surface disturbance, noise, and traffic. The species of primary concern are
Greater sage-grouse and raptors. Since the Project is within a Greater
sage-grouse Core Area, LCI initiated a more detailed Greater sage-grouse
monitoring program for the Project and completed the Density and
Disturbance Calculation Tool (DDCT) to evaluate potential effects of the
Project on Greater sage-grouse (Mead, 2011 and Wyoming Interagency,
2011). The Wyoming Game and Fish Department reviewed the DDCT
and commented that the results indicated that the surface disturbance
resulting from the Project was in line with State-wide stipulations for
Greater sage-grouse, taking topography and proximity to leks into account
(WDEQ, 201 la). The ferruginous hawk is the only raptor known to nest
within the Permit Area. There are currently no active nests within the
Permit Area, although Project activities would also take into account a
one-mile buffer around nests adjacent to the Permit Area.
Wild Horses
Issue - Evaluate the Project influence on wild horses and ensure that monitoring
and mitigation measures in the Proposed Action conform to current
policies and procedures.
Analysis - During the Project, a total of approximately 345 acres of the land
surface and associated vegetation (eight percent of the 4,254-acre Permit
Area) would be disturbed and subsequently reclaimed. Because wild
horses are mobile and only a very small percentage of their range would
be influenced, no significant impacts to the population are expected.
Approximately 300 acres total within the Permit Area would be fenced to
keep out cattle and wild horses during the Project. Fencing and gates
would be constructed according to regulatory guidelines to minimize
potential mortality or injury to wild horses and wildlife.
Water Resources
Issues - Evaluate the Proposed Action to ensure that potential impacts to water
resources have been addressed and that provisions are in place for
monitoring to detect any impacts and for mitigation of unanticipated
adverse impacts.
Analysis (Water Quantity) - Four BLM water wells are located outside of, but
within three miles of, the Permit Area. The completion depths of the
wells, based on available information, do not directly coincide with the
depth of the ore zone targeted by the Project. Even if the completion
depths coincided, drawdown at the BLM well locations would not exceed
15 feet, based on a Project-specific groundwater model. LCI has also
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committed to mitigation if any significant impacts to the BLM water wells
are observed (e.g., water levels drop to a point that impairs the usefulness
of the wells).
Analysis (Water Quality) - Because of the distance between the BLM water wells
and the mine units and the different completion depths between the BLM
water wells and the mine unit wells, water quality impacts to any of the
BLM wells are not anticipated. One of the four BLM wells was sampled
by LCI for baseline conditions and the sample contained elevated
concentrations of uranium and radium, not unexpected given the extensive
natural uranium deposition in this portion of the Great Divide Basin.
Air Quality
Issue - Evaluate the measures that will be taken during the Proposed Action to
minimize dust generation and other potential adverse impacts to air
quality.
Analysis - The WDEQ Air Quality Division (WDEQ-AQD) issued an air quality
permit for the Project, which is not considered a "major source" as defined
in the WDEQ-AQD regulations. Under WDEQ-AQD regulations, air
quality modeling is not necessary. Air emissions from the Project would
comply with the conditions of the WDEQ-approved construction air
permit and the required WDEQ minor source operating permit. Due to the
wind and relative instability of the air, emissions would generally be
quickly dispersed. As such, it is not expected that the predicted Project
emissions would impact attainment for ambient air quality standards in the
region surrounding the Permit Area. The Permit Area is more than 50
miles upwind of the closest Prevention of Significant Deterioration (PSD)
Class I or Sensitive Class II Areas. Therefore, emissions are not expected
to impact air quality in these areas. LCI would use best management
practices (BMPs) to reduce fugitive dust and emissions. These BMPs
include a variety of actions, such as dust suppressants, engine maintenance
and tuning, use of newer equipment, speed limits, and revegetation.
Historical and Cultural Resources
Issue - Ensure that the resources in the Permit Area have been identified in
accordance with procedures established by the BLM and the Wyoming
State Historical Preservation Office (SHPO) and that the Proposed Action
includes protections for the resources identified in the Permit Area.
Analysis - Based on resource inventories conducted per BLM and SHPO
procedures, one prehistoric archaeological site recorded in the Permit Area
would incur adverse effects. The site lies in an area where construction
related to a mine unit, an access road, and a pipeline would occur. It is
anticipated that the entire site would be subjected to surface scraping;
however, mitigative excavation, in accordance with an existing approved
plan, would take place prior to these activities. Management practices
would also be in place to protect archaeological resources should a
discovery of historical or cultural resources occur during the Project.
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Visual Resources
Issue - Ensure that the impacts identified in the Proposed Action conform to the
objectives of the existing visual resource management (VRM) classes.
Analysis - The largest facility, the Plant, would be discernible during the day, but
would not be a dominant landscape feature to observers outside the Permit
Area. Night-time operations would be minimal. Most of the areas where
visual resources may be impacted are within the -Visual Resource
Inventory Class IV (areas with the least amount of visual value). The
largest potential visual impacts from the Plant lie in the southwesterly to
southeasterly directions, along county and BLM roads. The Plant would
potentially be visible from the Continental Divide Trail, but in only very
limited areas (less than 0.5 miles in total). However, at a distance of about
eight miles away, the Plant would not dominate the landscape. The Plant
would also be visible along about seven miles of the Rawlins-Fort
Washakie Stage Road, but the closest distance would be about 6.5 miles.
Socioeconomics
Issue - Ensure that the potentially affected counties and cities have the necessary
infrastructure to support the development associated with the Project.
Analysis - There would not be an increase in the local and regional population that
would strain the ability of communities and/or counties to provide
adequate housing and services, nor would there be an increase in the local
or regional cost of living as a result of the Project. There would be an
increase in government revenues to offset increased demands for services
and an improvement in socioeconomic viability due to indirect economic
activity (e.g., purchase of local goods). Therefore, the potentially affected
communities and counties have expressed support for the Project. LCI has
also met with county and local governments to help ensure a cooperative
effort to sustain and improve the economies and conditions.

COMPARISON OF ENVIRONMENTAL IMPACTS
CONSIDERATION OF CUMULATIVE IMPACTS

AND

Table 2.3-1 summarizes the impacts of the Proposed Action and the alternatives
evaluated in detail. The cumulative impacts that result from the incremental
impact of the Proposed Action, when added to other past, present, and reasonably
foreseeable future actions, were also considered. Because of limited specific
information about future actions, primarily related to uranium, oil, and gas
exploration and development, reasonable assumptions about the actions were used
in the analysis. The proposed Project would not contribute perceptibly to
cumulative impacts, due to: the dispersed locations of the actions in the northcentral portion of the Great Divide Basin; the fact that not all the actions would
occur at once; and the current reclamation requirements, which were not in place
during older resource exploration and development actions.
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CONCLUSIONS
The authorized official with the BLM will decide whether or not to approve the
proposed development of the Project, and if so, the approval will contain changes
or conditions necessary to meet the performance standards of 43 CFR 3809.420
and to prevent unnecessary or undue degradation per 43 CFR 3809.411 (d). The
Preferred Alternative is the Proposed Action for ISR mining and processing,
including a vacuum yellowcake dryer, in accordance with the WDEQ-LQD
Permit to Mine (Permit No. 788), the NRC Source and Byproduct Material
License (SUA-1598) and other issued agency approvals. The WDEQ-LQD
Permit to Mine requires the BLM's consent, and there is a Memorandum of
Understanding between the BLM and the State of Wyoming recognizing the
authorities and responsibilities of both agencies when permitting mining
operations on BLM-administered lands. For example, following completion of
the Record of Decision for this EIS, the BLM can request a license amendment or
permit revision to incorporate new design features and/or mitigation measures that
may be developed during this EIS. In addition, the Record of Decision is also
enforceable in terms of compliance with, or execution of, the environmental
protection measures listed in it (BLM, 2011 g).
The Proposed Action would allow LCI to mine a valuable uranium deposit under
the authority of the US mining laws, while ensuring that operations are conducted
in a manner that prevents unnecessary or undue degradation of public lands. The
Project would be constructed and operated to avoid and minimize adverse
environmental impacts, and timely reclamation is required to further reduce
impacts. Baseline information on vegetation, soils, surface water, wildlife, land
use, and other resources has been collected, as summarized in this EIS.
Regulatory requirements and operator initiatives for resource protection and
reclamation, including minimization of surface disturbance, topsoil handling and
replacement, vegetation re-establishment, and wildlife monitoring and protection
stipulations, are also summarized in this EIS. ISR mining requires groundwater
withdrawal and changes in groundwater quality; however, there would be no
interference with existing water uses, and groundwater restoration to a quality
consistent with pre-mining uses is required. As a result of baseline data analysis
and interpretation, operational procedures, and reclamation requirements,
environmental impacts are anticipated to be minimal. Project-wide resource
monitoring during the life of Project is required to confirm that actual Project
impacts are consistent with the environmental impacts disclosed in this EIS.
Additional details in the WDEQ-LQD Permit to Mine and NRC License are
referenced, where appropriate.
The Project is unlikely to have adverse effects on public health, welfare, and
safety because of the monitoring and protections required by the NRC and other
agencies. Adverse socioeconomic impacts, e.g., excessive housing demand,
would be minimal because of the relatively small size of the Project. Benefits to
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the state, counties, and local communities would include tax revenues,
employment opportunities, and indirect economic activity.
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1.0

INTRODUCTION

1.1 Identifying Information
Lost Creek ISR, LLC (LCI) is proposing the construction, commercial operation,
and reclamation of facilities for In-Situ Recovery (ISR) operations within the Lost
Creek Permit Area (Permit Area) of the Lost Creek Uranium In-Situ Recovery
Project (Project). ISR involves the use of a recovery solution, known as a
lixiviant, to extract the mineral from the geologic formation, and the mineral is
removed from the solution using ion exchange resins at the processing facility
(the Plant). ISR occurs without physically removing the ore-bearing strata.
Under the Proposed Action, about six million pounds of uranium would be
produced from the Permit Area. The Proposed Action would extend over a 12year period, including about seven months for initial construction, seven years for
production, and the remaining time for final reclamation. With appropriate
regulatory approval, the Plant could also be used to process ion exchange resins
from other ISR mines in the region after completion of mineral recovery in the
Permit Area.
Eighty-five percent of the Permit Area is public land (Figure 1.1-1) managed by
the Bureau of Land Management (BLM) Rawlins and Lander Field Offices.
Exploration and development of locatable federal minerals, including uranium, by
private industry is part of the BLM's minerals program under the authority of
Title 43 of the United States (US) Code of Federal Regulations (CFR) Part 3800
(Mining Claims Under the General Mining Laws), the Mining and Minerals
Policy Act of 1970, the Federal Land Policy and Management Act of 1976
(FLPMA), and the National Materials and Minerals Policy, Research, and
Development Act of 1980. The Permit Area includes 201 unpatented federal lode
claims. Fifteen percent of the Permit Area is owned by the State of Wyoming
(Figure 1.1-1) and subject to state mineral lease.
The BLM recently made corrections to the Land Description Review Certificate
to conform to the Specifications of Tracts of Lands required format for Federal
Register Notices. The most significant correction was the removal of those
descriptions that contain '/2 lots. Under this required format, the BLM is no
longer allowed to split lots. Therefore, in conformance with the Specifications of
Tracts of Lands, the ½2 lot descriptions were changed to include the whole lot,
resulting in an increase in the calculated public land acreage to 3,737 acres. This
total acreage excludes the State of Wyoming Section 16, Township 25 North,
Range 92 West, which is shown on Project maps. The Legal Description, using
the Specifications of Tracts of Lands for the Legal Description Review Certificate
is as follows:
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Sixth Principal Meridian
Township 25 North, Range 92 West:
Section 17 - S½ANE¼ANE¼A,S½2NW¼ANE¼A, S½2NE¼ANW¼,
S½/
2NW¼NW¼,S½2N½, and S½/2;
Section 18 - Lots 2 to 4, inclusive, S½2NE¼NE¼,S½SW¼ANE¼/
4,
SE¼ANE¼/, S½ASE¼NW¼
4 , E½2SW¼A, and SE¼;
Section 19;
Section 20 - N½/
2N½A, W½ASW¼ANW¼A, and W½2W½/SW¼/
4;
Section 29 - NW¼NW¼ANW¼;
Section 30 - Lots 5 to 9, inclusive, and Lots 16 and 17;
Section 31 - Lot 8.
Township 25 North, Range 93 West:
Section 13 - SE¼SE¼NE¼A,S½S½/
2 , S½N½/S'/
2 , and NE'¼NE¼SE½;
Section 24; and
Section 25.
However, consistent with other Project documents (Wyoming Department of
Environmental Quality, Land Quality Division [WDEQ-LQD] Permit to Mine and
the Nuclear Regulatory Commission [NRC] License), this Environmental Impact
Statement (EIS) continues to identify the total Permit Area as having 3,614 acres,
excluding the State section, or 4,254 total acres, including the State section.
Although the method of calculating the total public land acreage has changed, the
Permit Area as shown on Figure 1.1-1 has not changed. The Land Description
Review Certificate is included in Appendix A.
The Permit Area covers about 4,254 acres for adequate spacing of facilities and to
encompass the ore trend. Under the Proposed Action, the projected surface
disturbance is about 345 acres, and the majority of the Project's activities would
be on public land. The proposed facilities include: mine units; improved and
newly constructed roads; the Plant, office, and associated structures; pipelines and
transmission line; and equipment for air and water quality monitoring. Pursuant
to 43 CFR Subpart 3809, which applies to operations authorized by mining laws
on public lands, LCI submitted a Plan of Operations to the BLM in November
2009. The Plan of Operations essentially constitutes the Proposed Action in this
EIS. The most current information on the Project is included in the WDEQ-LQD
Permit to Mine (LCI, 201 lb). Although the Permit to Mine evaluates
environmental impacts of the Proposed Action, the requirements of the National
Environmental Policy Act of 1969 (NEPA) must be fulfilled by a federal agency.
The BLM is the lead agency for this EIS.
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1.0 INTRODUCTION
This EIS is being prepared in compliance with NEPA, as amended (42 United
States Code [USC] 4321 et seq.), and its implementing regulations found in 40
CFR Parts 1500 to 1508. This EIS assesses the environmental impacts of the
Proposed Action, two alternatives (Not Fencing the Pattern Areas and Drying
Yellowcake On-Site) and the No Action Alternative, and guides the decision
making process. Other alternatives considered and eliminated from detailed
analysis include: the use of portable drill pits and closed loop drilling systems;
alternative mining methods, including open pit and underground mining;
alternative waste water disposal methods; phased development of mine units;
alternative lixiviants; shipping uranium-laden resin; alternate Plant locations, and
alternate routes for the East and West Access Roads. These alternatives were
eliminated from detailed study because they either did not meet the purpose and
need of the Proposed Action or would cause greater environmental impacts than
the Proposed Action.
A Supplemental EIS (SEIS) was prepared by the NRC for the Project (NRC,
201 la), and a Source and Byproduct Material License was issued to LCI for the
Project on August 17, 2011. The NRC prepared the SEIS in response to LCI's
application to develop and operate the Project. The NRC prepared the SEIS as
required by 10 CFR Part 51. The SEIS, prepared as a supplement to the Generic
EIS (GEIS) for In-Situ Leach Uranium Milling Facilities (NRC and WDEQ,
2009), evaluated the Proposed Action and one alternative (Drying Yellowcake
On-Site) and the No Action Alternative. Other alternatives considered and
eliminated from detailed analysis in the SEIS included conventional mining and
milling, conventional mining and heap leach processing, and alternative lixiviants.
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. The SEIS also discussed
alternative waste water disposal options (NRC, 201 la).

1.2 Site Location
The Permit Area is located in the northeast portion of Sweetwater County, southcentral Wyoming. Figure 1.2-1 shows the location of the Permit Area and the
general geographic features of the region.
The Permit Area is within Township 25 North and Ranges 92 and 93 West of the
Sixth Principal Meridian; and approximately centered at 42 degrees, eight minutes
North latitude and 107 degrees, 51 minutes West longitude. It includes portions
or the entirety of Sections 13 and 23 to 26 of Township 25 North, Range 93 West,
and Sections 16 to 21 and 29 to 31 of Township 25 North, Range 92 West.
Rawlins is 38 miles southeast; Rock Springs is 80 miles southwest; Casper is 90
miles northeast; and Jeffrey City is 25 miles north. The nearest population center,
located 15 miles northeast of the Permit Area, is Bairoil, with a population of
about 100 people.
1-4
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A series of paved and unpaved county and BLM roads provide access to the
Permit Area, which is located about 21 miles from the closest highway (State
Highway 73). There are no publicly maintained roads within the Permit Area.
The road network in the Permit Area is comprised of unmaintained two-track
roads, passable year-round by four-wheel-drive vehicles. The East and West
Access Roads, which are existing two-track roads that would be upgraded by LCI
for the Project, are shown on Figure 1.2-1. The proposed locations of the mine
units, roads, Plant, pipelines, transmission line, the Underground Injection Control
(UIC) deep disposal wells, and associated facilities within the Permit Area are
shown on Figure 1.2-2.
The Permit Area is geographically located in the north-central portion of the Great
Divide Basin. The regional rolling landscape has draws, rock outcroppings,
ridges, and bluffs. The Permit Area is characterized by low relief (without
notable geographic features), sagebrush-dominated plains, dissected by small,
ephemeral drainage networks. The drainages are entirely ephemeral; there is no
perennial surface water present. Only minor drainage diversions, such as those in
the vicinity of the Plant, are planned under the Proposed Action. The site
elevation ranges from approximately 6,790 to 7,050 feet above mean sea level.
No geologic outcrops are present within the Permit Area. The site is composed
entirely of Big Sagebrush Shrublands; there are no forested portions of the Permit
Area. There are grazing allotments in the Permit Area. However, no farms,
residences, or population centers are present.
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1.3 Purpose and Need
1.3.1 Bureau of Land Management
Expanding nuclear power is a key component of the Energy Policy Act (EPACT
2005) signed into law on August 8, 2005. The policy calls for federal agencies
"to develop a national energy policy designed to help the private sector, and, as
necessary and appropriate, State and local governments, promote dependable,
affordable, and environmentally sound production and distribution of energy for
the future." In addition to providing this direction, the EPACT 2005 provides
significant incentives for the continuation and expansion of nuclear power in the
US (US Congress, 2005).
Exploration and development of locatable federal minerals by private industry is
part of the BLM's minerals program under the authority of 43 CFR 3800, Mining
Claims Under the General Mining Laws, the Mining and Minerals Policy Act of
1970, the FLPMA, and the National Materials and Minerals Policy, Research, and
Development Act of 1980. The Project's objective would be to produce an
estimated six million pounds of uranium over an operating period of 12 years.
Per the provisions of FLPMA, public lands are to be managed in accordance with
the balance of several considerations including "in a manner that will protect the
quality of scientific, scenic, historical, ecological, environmental, air and
atmospheric, water resource, and archeological values" and "in a manner which
recognizes the Nation's need for domestic sources of minerals"... "from the public
lands including implementation of the Mining and Minerals Policy Act of 1970
(84 Stat. 1876, 30 USC 21a) as it pertains to the public lands" (FLPMA, Sec.
102((8) and (12)). The purpose of the Surface Management regulations in 43
CFR 3809 et seq., the implementing regulations for FLPMA with respect to
mining, is to prevent "unnecessary or undue degradation of public lands by
operations authorized by the mining laws" (43 CFR 3809. 1(a)).
Taking into account the BLM's multiple-use mandate, the purpose and need for
this EIS is to analyze the site-specific impacts associated with the Proposed
Action and its alternatives, identify mitigation measures to potentially reduce or
eliminate those impacts, and provide agency decision makers with detailed
information upon which to base their decision.

1.3.2 Lost Creek ISR, LLC Interests and Objectives
The Proposed Action would allow LCI to mine a valuable uranium deposit under
the authority of the US mining laws, while ensuring that operations are conducted
in a manner that prevents unnecessary or undue degradation of public lands in
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conformance with BLM requirements. The Project would also support energyindependence and environment-awareness policies.

1.3.3 Decisions to be Made
The authorized official with the BLM will decide whether or not to approve the
proposed development of federal minerals (uranium) within the project referred to
as the Lost Creek Uranium In-situ Recovery Project, and if so, the approval will
contain changes or conditions that are necessary to meet the performance
standards of 43 CFR 3809.420 and to prevent unnecessary or undue degradation
per 43 CFR 3809.411 (d).

1.4 Applicable Statutes, Regulations, and Associated
Requirements
ISR projects, such as the Lost Creek Uranium In-Situ Recovery Project, must
conform to several statutory and regulatory programs and their associated
requirements to address environmental and operational concerns.

1.4.1 NEPA Compliance
The Proposed Action is consistent with federal guidelines for implementing
NEPA, the Council on Environmental Quality (CEQ) Regulations for
Implementing the Procedural Provisions of NEPA outlined in 40 CFR Parts 1500
to 1508, Department of Interior Regulations 43 CFR Part 46, and Department of
the Interior and BLM policies and manuals (BLM NEPA Handbook H-1790-1
[BLM, 2008a]). Included in these regulations is a requirement to analyze
connected actions (40 CFR 1508.25(a)(1)). The Project requires access across
public lands; therefore, all other components of the Project are considered
connected actions to the Proposed Action.
The proposed Plant is designed to accommodate truckloads of loaded resins from
future satellite facilities operated by LCI or its affiliates and/or from third-party
facilities. Satellite facilities are designed for small ore bodies that are amenable to
ISR mining but, due to the small size, would not support a full processing facility.
At the satellite facilities, uranium lixiviant would be passed through ion exchange
columns, where the uranium would then be adsorbed onto resin, and the loaded
resin would be trucked to the central plant for stripping. At this time, other
satellite facilities are in the exploration stage, with potential for three additional
ISR projects to be developed in the next 20 years. Because these potential
projects do not have mining plans developed, additional uranium mining is being
considered in the cumulative impacts. The types of activities at these other mines
would be similar to those proposed at the Permit Area, and would be analyzed in
separate NEPA analyses tiered to this document.
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1.4.2 Land Use Plan Conformance
The BLM's land use plans establish goals and objectives for management of
BLM-administered lands. For the Proposed Action, the relevant land use plan is
the BLM's Record of Decision and Approved Rawlins Resource Management
Plan (Rawlins RMP). The Proposed Action is in conformance with the Minerals
Goal and Objective in Section 2.3.7 of the Rawlins RMP (BLM, 2008c).
Management Goal: "Manage mineral resources from available BLMadministered public lands and federal minerals while minimizing the
impacts to the environment, public health and safety, and other resource
values and uses."
Management Objective: "Provide for exploration and development of
locatable minerals, except in withdrawn areas."
The Proposed Action is also in conformance with the provisions of the Lander
RMP for the Green Mountain Management Unit (BLM, 1987), which is being
updated. As noted in Section 3.3.1.3.2 of the Mineral Occurrence and
Development Report (BLM, 2009a) for the update, the Project is in the Crooks
Gap Uranium District, which overlaps the Lander and Rawlins Field Office areas,
and is being administered by the Rawlins Field Office. In addition, the Proposed
Action is in conformance with other relevant BLM plans, including:

*

I
Invasive
Plant Management (BLM, 201 ic); and
Grazing Plan for the Arapahoe Creek Allotment, formerly part of the
Green Mountain Common Allotment (BLM, 2011 d).

The Proposed Action is in conformanceiwith the Wyoming Standards for Healthy
Rangelands (BLM, 201 lj).

1.4.3 Conformance with Other Federal, State, and County
Requirements
While addressing the requirements of the BLM mining regulations, the BLM's
NEPA review of the Project is not meant to duplicate the NRC NEPA review
performed as part of its licensing process, which evaluated potential impacts
associated with construction, operation, aquifer restoration, and decommissioning
of the Project. Rather, the NRC SEIS will be incorporated by reference in this
EIS. Incorporation by reference provides the opportunity to reduce paperwork
and redundant analysis in the NEPA process and allows the BLM to briefly
summarize the relevant portions of the NRC SEIS rather than repeat them. This
EIS focuses on the issues and mitigation measures not analyzed in sufficient detail
in the NRC SEIS to support the BLM's NEPA requirements and regulatory
authorities. Specifically, this EIS includes a more thorough evaluation of land
use, recreation, transportation, wildlife, wild horses, water resources, air quality,
1-10
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historical and cultural resources, visual resources, and socioeconomics, whereas
the NRC SEIS primarily focused on public health, safety, and radiation.
There is also a Memorandum of Understanding (MOU) between the BLM and the
State of Wyoming recognizing the authorities and responsibilities of both
agencies when permitting mining operations on BLM-administered lands. The
intent of the MOU is to avoid unnecessary permitting duplication while providing
protection for human health and the environment; thus, the WDEQ-LQD Permit
to Mine is also incorporated by reference. In accordance with the MOU, LCI
submitted a copy of the WDEQ-LQD Permit to Mine Application to the BLM in
May 2008, when WDEQ-LQD deemed the application complete. Throughout the
life of the Project, the BLM has the opportunity to provide comments to NRC and
WDEQ-LQD on licensing and permitting actions. The WDEQ-LQD Permit to
Mine also requires BLM consent as the surface public land management agency
(Form 8, Adjudication File, WDEQ-LQD Permit to Mine, LCI, 201 lb). In
addition, the Record of Decision is also enforceable in terms of compliance with
the environmental protection measures listed in it (BLM, 201 lg). Table 1.4-1
provides an overview of the federal, state, county, and local laws applicable to
uranium development and the key regulatory requirements that would govern
Project implementation.
The Proposed Action is in conformance with the State of Wyoming Land Use
Plan (Wyoming State Land Use Commission, 1979).
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Table 1.4-1
PERMIT OR
LICENSE

List of Regulatory Requirements (Page 1 of 3)

STATUS

COMMENTS

Federal
NRC, Source
Byproduct
andMaterial
License

NRC, Safety
Evaluation
Report (SER)

NRC, NEPA
Review

License
issued
License No. SUA-1598, Docket No. 40-9068.
August 2011.
01
Ags
Uniform Resource Locator (URL):
http://adamswebsearch2.nrc.gov/webSearch2/mainrjisp?AccessionNumber
'ML 111940049'
Final SER issued License No. SUA-1598, Docket No. 40-9068.
August 2011.
URL:
http://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=
'ML 112231724'
Final SEIS issued NUREG-1910, Supplement 3.
June 2011.
URL:
http ://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/srl 91 0/s3/

EPA, UIC
-Class I & Class
III Wells

See WDEQ permits as WDEQ-Water Quality Division
(WQD) has primacy for Class I wells and WDEQ-LQD
has primacy for Class III wells.

EPA, Aquifer Approved August The aquifer exemption covers each mine unit plus 120
feet beyond the monitoring well ring for each mine
Reclassification 2011.
unit.
EPA,
Construction
Application
the Storagefor
Sto
nthe

Approved
For compliance with 40 CFR 61.252 (b)(1) & 40 CFR
December 2011.
192.32(a) as required by 40 CFR 61.252 (c).
URL:
UL
http://www.epa.gov/region8/air/LostCreekNESHAPApprovalDec2011
.pdf

BLM, Plan of
Operations

Submitted
November 2009.

1-12

Basis for this EIS.

FINAL EIS - LOST CREEK URANIUM IN-SITU RECOVERY PROJECT- VOLUME I
July 2012

1.0 INTRODUCTION
Table 1.4-1
PERMIT OR
LICENSE

List of Regulatory Requirements (Page 2 of 3)

STATUS

COMMENTS

State
WDEQ-LQD,

Issued October
2011.

Permit No. 788. As WDEQ-LQD has primacy for UIC
Class III wells, the Permit to Mine is also the UIC Permit.

Permit to Mine Posted to the BLM Rawlins Field Office Lost Creek Uranium In-Situ
Recovery Project website, URL:
http://www.blm.gov/wy/st/en/info/NEPA/documents/rfo/lostcreek.html
WDEQ - Air Issued January
Permit No. CT-7896.
Quality Division 2010.
(AQD), Air
Quality
Permit URL: http://pbadupws.nrc.gov/docs/ML1034/ML103480375.pdf
WDEQ-WQD, Issued May 2010. Permit No. 09-586.
UIC Class I URL: http://deq.state.wy.us/wqd/events/public%20notices/UIC/
Wells
FinalPermitUREnergyClassI_09-586_LostCreeklSR%20(2).pdf
WDEQ-WQD,
General Permit to
Discharge Storm
Water Associated
with Large
Construction
Activity Under
the Wyoming
Pollutant
Discharge
Elimination

Approved per
Permit
Authorization
Number
WYR103695.
Storm Water Pollution Prevention Plan (SWPPP)
equired per General Permits.

System
(WYPDES)
Program
WDEQ-WQD,
General

Application would

Authorization to be submitted once
Discharge Storm WDEQ-LQD

Water Associated Permit to Mine
with Mineral
approved.
Mining Activities
Under WYPDES
Wyoming State Submitted for
Engineer's
wells completed

Office (WSEO), to date; will be
Permit to
submitted for
Appropriate
future wells.
Groundwater
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Table 1.4-1
PERMIT OR
LICENSE

List of Regulatory Requirements (Page 3 of 3)

STATUS

COMMENTS

State (cont'd)
WSEO, Permit Approved May
for Storage
2010.
Ponds
Wyoming
Game and Fish
Department
(WGFD),
Approved.
Wildlife
Monitoring and
Protection Plan
County

Permit No. 13595R.

Approval required as part of WDEQ-LQD Permit to
Mine.

Sweetwater
County Planning
Commission, Approved
County
December 2009
Development
Plan
Sweetwater
County Planning Submitted June
Commission, 29, 2009.
Septic System
Sweetwater
County Public
Works Director,
Road Use and If not already done
Maintenance
prior to BLM
Agreement
approval of
Sweetwater
proposed action,
County
LCI would prepare
Department of and submit.
Engineering,
County Road
Crossing and
Access Permits
or Licenses
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1.5 Scoping and Public Involvement
1.5.1 BLM
In February 2010, the BLM provided a news release about the Lost Creek Plan of
Operations, which was received in November 2009, and projected environmental
review. A copy of the news release is posted on the BLM Rawlins Field Office
web
page
for
the
Project's
NEPA-related
documents
(http://www.blm.gov/wy/st/en/info/NEPA/documents/rfo/lostcreek.html).
The
public scoping period for NEPA commenced when the Notice of Intent (NOI) to
prepare an EIS was published in the Federal Register (FR) on February 11, 2011
(76 FR 7877). Notification of the scoping process was also published in local
newspapers and was included in the BLM's weekly report to the Washington, DC
office as well as the BLM's quarterly congressional briefing. The US Fish and
Wildlife Service (USFWS), Environmental Protection Agency (EPA), State of
Wyoming, state and local government representatives, Native American tribes,
local media, and interested organizations and individuals also received a public
scoping notification via email or mail. A public scoping meeting was held at the
BLM Rawlins Field Office on March 7, 2011. Media interviews were conducted
with The Radio Network, which operates a syndicated string of radio stations in
southwest Wyoming. During the public scoping period, ten comment submittals
(e.g., letter, comment form) were received and contain 57 comments. These
comments were evaluated to identify key issues and concerns and to develop
alternatives.
Organizations and agencies were mailed letters of invitation to become
cooperating agencies in the Project's EIS development process.
These
organizations included: the USFWS; Arapahoe Tribe; Shoshone Tribe; Ute Tribe;
State of Wyoming and its agencies; Carbon County Commissioners; Fremont
County Commissioners; Sweetwater County Commissioners; and members of the
Coalition of Local Governments. The EPA requested to become a cooperating
agency in the NEPA process.
The following agencies with jurisdiction, special expertise, or interest in the EIS
development process agreed to participate as cooperating agencies: EPA; State of
Wyoming and its agencies; Carbon County Commissioners; and Sweetwater
County Commissioners.
The BLM published a Notice of Availability (NOA) on April 27, 2012, for the
draft EIS for the proposed Project (77 FR 25193). The comment period was 45
days with public comments due on June 11, 2012. Appendix F contains
responses to the comments as well as an explanation of how the BLM identified
and responded to the comments. The BLM received 22 sets of comments and
these are also included in Appendix F.
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1.5.2 Other Agencies
Since the Project has completed the permitting processes for the NRC, WDEQ,
and Sweetwater County, public meetings for the Project had been held prior to the
BLM's public scoping meeting. For NRC to meet its NEPA requirements, NRC
prepared a GElS for uranium ISR and an SEIS for the Project, both of which
included public scoping and comment periods (NRC and WDEQ, 2009; NRC,
201 la). For the GELS, the NRC staff held three public scoping meetings from
July 24, 2007, to November 30, 2007, and accepted public comments on the scope
of the GEIS published as a final report in May 2009. Additionally, NRC held
eight public meetings to receive comments on the draft GELS, published in July
2008. Three of these meetings were held in the State of Wyoming. Comments on
the draft GEIS were accepted between July 28, 2008, and November 8, 2008
(NRC, 201 la).
As part of the preparation for the SEIS, the NRC staff met with federal, state, and
local agencies and authorities during a site visit to the proposed Permit Area and
vicinity in January 2009. The NRC gathered additional site-specific information
to assist with the environmental review and to determine whether site-specific
information was consistent with the GEIS. The NRC staff also contacted
potentially interested Native American tribes and local authorities, and public
interest groups in person and via e-mail and telephone (NRC, 2011 a).
A Notice of Opportunity for Hearing on the proposed Project license application
was published by the NRC on July 10, 2008 (73 FR 39728). No hearing requests
were received. The NRC staff published an NOI to prepare the SEIS on
September 3, 2009 (74 FR 45656) (NRC, 201 la).
On December 11, 2009, NRC published an NOA for the draft SEIS for the
proposed Project (74 FR 65806). On February 5, 2010, NRC extended the public
comment period to March 3, 2010 (75 FR 6065), in response to requests for an
extension submitted in comment letters and e-mails. The 81-day period for public
comments (i.e., from December 11, 2009, to March 3, 2010) exceeds the
minimum 45-day comment period required under NRC regulations. Members of
the public were invited to submit comments electronically, by mail, or by
facsimile (NRC, 2011 a).
The NRC staff identified 631 comments from the 23 documents commenting on
the draft SEIS. In addition to the opportunities provided through the NEPA
process, NRC provided multiple opportunities for public involvement during the
NRC staff's safety review. Specifically, the NRC staff held six meetings or
teleconferences with the applicant from 2006 through 2010. Each of these
activities included an opportunity for public comment (NRC, 2011 a).
The WDEQ permitting processes also require public notice and comment (AQD,
Wyoming Air Quality Standards and Regulations, Ch. 6, Sec. 2(m); LQD,
NonCoa.1 Rules and Regulations, Ch. 11, Sec. 21; WQD, Water Quality Rules and
1-16

FINAL EIS - LOST CREEK URANIUM IN-SITU RECOVERY PROJECT- VOLUME I
July 2012

1.0 INTRODUCTION
Regulations, Ch. 13, Sec. 19), and these requirements have been met, including
notice and opportunity to participate in the Wyoming Environmental Quality
Council (EQC) Hearing on the WDEQ-LQD Permit to Mine in August 2011
(resulting in the EQC upholding the WDEQ-LQD decision to issue the permit)
(EQC, 2011). Public meetings have also been conducted in Sweetwater and
Carbon Counties to meet planning requirements or for public information (LCI,
2009).

1.6 Issues and Concerns
Issues and concerns were identified through consultation and coordination with
federal, state, and local agencies, and interested groups and individuals. The
BLM Rawlins Field Office resource specialists also reviewed the Proposed Action
and identified issues. and concerns related to certain aspects of the human
environment and other resources.
Based on this coordination, the BLM
determined that the following issues are key areas for assessment in the EIS:
Rangeland (Land Use) - Confirm that all grazing permittees directly or indirectly
affected by the Project are aware of the issues, decisions and resulting actions
regarding the Project and that the Project is in conformance with existing Grazing
Plans. Ensure that impacts to vegetation (including introduction of noxious and
invasive species) and to soils are identified and appropriate procedures for
minimization and mitigation of impacts are in place along with procedures for
reclamation and monitoring of reclamation success.
Recreation - Ensure the Proposed Action does not require changes to existing
recreation and off-highway-vehicle management to protect public land safety.
Transportation - Evaluate the Project influence on access to and transportation
across the BLM lands and coordination with local entities for road maintenance.
Wildlife - Confirm that the potential impacts to wildlife, including threatened,
endangered, candidate, and sensitive species, and to wildlife habitat have been
evaluated and the monitoring and mitigation measures in the Proposed Action
conform to current policies and procedures.
Wild Horses -- Evaluate the Project influence on wild horses and ensure that
monitoring and mitigation measures in the Proposed Action conform to current
policies and procedures.
Water Resources - Determine if the Proposed Action has identified potential
impacts to water resources and that provisions are in place for monitoring to
detect any impacts and mitigation of unanticipated adverse impacts.
Air Quality - Evaluate the measures that will be taken during the Proposed Action
to minimize dust generation and other potential adverse impacts to air quality.
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Historical and Cultural Resources - Ensure that the resources in the Permit Area
have been identified in accordance with procedures established by the BLM and
the Wyoming State Historical Preservation Office (SHPO) and that the Proposed
Action includes protections for the resources identified in the Permit Area.
Visual Resources - Ensure that the impacts identified in the Proposed Action
conform to the visual resource management (VRM) classes.
Socioeconomics - Ensure that the potentially affected counties and cities have the
necessary infrastructure to support the development associated with the Project.
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2.0

PROPOSED ACTION AND
ALTERNATIVES

LCI proposes to develop ISR of uranium within the Permit Area. Approving the
Proposed Action would result in development of the federal mineral estate and the
disturbance and reclamation of public lands administered by the BLM. Under 43
CFR 3809, mining operations that perform more than 'casual use' activities on
five or more acres of public lands must submit a Plan of Operations to the BLM
for review and approval. A synopsis of the Plan of Operations, NRC License, and
the WDEQ-LQD Permit to Mine, including a summary of site facilities, schedule,
and operation and reclamation plans, is presented in Section 2.1.
Under the rules and regulations of NRC and WDEQ-LQD, mines are required to
collect extensive baseline information and to implement extensive monitoring
These agency-required measures are
programs and protective measures.
considered part of the Proposed Action, as submitted in the Plan of Operations,
and the alternatives considered in this document. These measures, and the
additional measures required by the BLM, are mentioned in Section 2.1 and
addressed in more detail in Section 2.2.
Section 2.3 provides information on alternatives to the Proposed Action,
including the No Action Alternative as required under NEPA. Under that
alternative, development of the Project on BLM-administered land would not be
allowed. Section 2.3.1 describes the alternatives considered in detail, and Section
2.3.2 provides a comparative summary of the impacts from those alternatives.
The alternatives considered but eliminated from detailed analysis, and the
rationale for eliminating them in accordance with 40 CFR 1502.14, are discussed
in Section 2.3.3.

2.1 Proposed Action
2.1.1

Summary of the Proposed Action

As discussed in Section 1.0, the Permit Area contains approximately 4,254 acres,
and the surface to be affected by the Project would total approximately 345 acres
(see Section 4.5 for specific disturbance areas). The majority of the surface
disturbance would follow the ore trend through the Permit Area (Figure 2.1-1).
The mine units (following the ore trend), the Lost Creek Plant (Plant), the Storage
Ponds, the disposal wells, and the roads are the significant surface features
associated with the ISR operation. An illustration of a typical ISR operation, such
as the Project, is shown on Figure 2.1-2.
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A uranium ISR operation extracts the mineral from permeable, uranium-bearing
sandstones through a series of mine units. The mine units follow the ore body
identified by exploration and delineation drilling. Exploration drilling evaluates
host stratigraphic formations and better defines the location and nature of the
uranium deposit. A series of exploration holes are drilled on wide-spaced
'fences' to characterize the local geology. These holes are generally hundreds to
thousands of feet apart. After the discovery of a mineralized zone, closely-spaced
exploration drilling (e.g., drilling with spacing of fifty to a few hundred feet) is
conducted to characterize the extent, grade, and amenability of the mineralized
zone. If the resource is sufficient and the economics are desirable, the zone would
be classified as an ore body. Delineation drilling is generally on closer spacing
than exploration drilling and is used to better define the ore resources for design
of the mine units. (The ore deposits within the Permit Area generally occur at
depths of 300 to 700 feet below the ground surface in long, narrow trends varying
from a few hundred to several thousand feet long and 50 to 250 feet wide.)
The scale and number of the mine units for a given ISR operation depend on a
variety of factors, including ore distribution, aquifer characteristics, plant capacity
design, and operational feasibility. In Wyoming, a Hydrologic Test Proposal for
each individual mine unit is submitted to WDEQ-LQD for review and approval
prior to installation and operation of a new mine unit. Following completion of
the activities described in the proposal, a Hydrologic Test Report is submitted to
WDEQ-LQD for review and approval. The Hydrologic Test Proposal and Report
detail: subsurface conditions (structural geology and results of the hydrogeologic
pump tests); monitor well locations and depths; pattern areas and depths; surface
conditions (including mine unit layout, soil, and vegetation); baseline water
quality sampling results; the impact of faulting; potential interference; mine unit
operations (including upper control limit calculations, historic drill hole locations,
and well permit information); and restoration and reclamation.
Each mine unit consists of patterns of production and injection wells (i.e., the
pattern area) within a ring of monitor wells. The injection and production well
pattern design would be based on conventional five-spot patterns, modified as
necessary to fit the characteristics of the ore body. (In the Proposed Action, the
injection wells are expected to be spaced 75 to 150 feet apart. The injection and
production wells would be installed in the mineralized HJ Horizon, which is about
350 to 500 feet below the ground surface.) Water quality samples would be
collected from the ring of monitor wells and analyzed to detect a horizontal
excursion (unanticipated movement of lixiviant) in the production zone. (In the
Proposed Action, the monitor well ring is anticipated to be spaced about 500 feet
from the pattern area. The distance between each monitor well in the ring is
anticipated to be about 500 feet, although actual distances would be based on the
aquifer characteristics of the mine unit to ensure any excursion can be detected in
a timely manner.) Water quality samples would also be collected from monitor
wells completed in overlying and underlying aquifers to detect a vertical
excursion. (These wells would be located within the mine unit boundary at a
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density of about one overlying and one underlying well per four acres, depending
on the hydrologic characteristics of each mine unit.) In addition, monitor wells
located within the pattern area and completed in the production zone provide
information on the mining process and may double as production or injection
wells.
A lixiviant is pumped from the Plant through buried pipelines to the injection
wells in the operational mine unit(s). The lixiviant oxidizes the uranium mineral,
thereby allowing the dissolution of uranium in groundwater. (The Proposed
Action applies a carbonate lixiviant.) After circulation through the production
zone (i.e., from the injection wells to the production wells), the resulting uraniumladen. solution (i.e., pregnant lixiviant) is pumped from the production wells in the
mine unit(s) through buried pipelines to the Plant. There, the uranium is
recovered by a series of circuits (e.g., ion exchange, elution, precipitation). The
lixiviant is then regenerated and pumped back to the mine unit(s) to recover
additional uranium. As in the case of the Proposed Action, storage ponds may be
used in conjunction with UIC Class I wells for waste water disposal at depths
between 6,139 and 9,590 feet below the ground surface.
The Proposed Action would be conducted in phases including Construction,
Operation, and Reclamation. During the Initial Construction stage, the Plant and
associated utilities would be built, the Storage Ponds and UIC Class I Wells
would be installed, and the East and West Access Roads would be upgraded. The
Mine Unit Development stage would also be included in the Construction phase,
although the development of the mine units would be progressive (so that one
mine unit may be in operation while another is being developed). Similarly,
Reclamation would include both the progressive reclamation of mine units and
the final reclamation of the Plant. Therefore, some of the Construction,
Operation, and Reclamation activities would overlap. The major work under each
phase is outlined in Section 2.1.4.

2.1.2
2.1.2.1

Site Facilities
Process Plant and Utilities

The Plant would be one of the first features to be constructed in the Permit Area.
The Plant would house four distinct process circuits: the ion exchange circuit
circuit), the elution circuit, the
(also called the resin-loading
precipitation/filtration circuit; and the dryer circuit. The layout of the Plant is
presented in Figure 2.1-3. The Plant would be capable of processing 6,000
gallons per minute (around 1.0 million pounds U30 8 per year) and normally
operate at 90 percent of its designed capacity. Additional details on the Plant
processes are available in the documents of the WDEQ-LQD Permit to Mine and
the NRC License (LCI, 2010 and 201 lb).
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Electrical power would be brought into the Permit Area, through the installation
of a new overhead line (Figure 1.2-2), from the existing transmission line located
along the western edge of the Permit Area. The overhead line would branch to
transformer poles located throughout the mine units, the UIC Class I wells, and at
the Plant. The overhead power lines would continue from the transformer poles
to the service points within the mine units (the header houses), where power to the
production and injection wells would be transmitted through underground lines
(tertiary lines) located along the same corridors as the buried pipelines for fluid
transmission to and from the wells. All power lines to the point of transform
(from 34,500 Volts to 480 volts) would be overhead lines that comply with
regional raptor specifications. Additional details on the electrical utility are
available in the documents of the WDEQ-LQD Permit to Mine and the NRC
License (LCI, 2010 and 201 lb).
There are two sets of pipelines, one conveys fluids to and from the mine units and
the other conveys fluids to the UIC Class I wells. The pipelines to and from the
mine units would consist of a main trunk line to the Plant that would be extended
to the individual mine units as they are developed. The pipelines to each UIC
well would be installed as each well is brought on-line. The pipeline corridors
would follow roads wherever possible to minimize disturbance.
2.1.2.2

Storage Ponds

Two fenced 160-by-260-foot Storage Ponds would be constructed adjacent to the
Plant as shown on Figure 2.1-3. The primary purpose of the Storage Ponds
would be to allow for shut down of the UIC Class I wells for maintenance, such
as Mechanical Integrity Tests (MITs), or repair while the Plant remains in
operation. The total capacity of the Storage. Ponds is designed to accommodate
two weeks of reduced Plant operation and is redundant, allowing for maintenance
of the Storage Ponds in the event of a liner problem. The Storage Ponds would be
lined with a double synthetic liner, including a leak detection system, and a series
of monitoring wells would be installed to detect leaks into the surrounding
sediments. In May 2010, the WSEO granted Permit No. 13595R to LCI for the
construction of the two Storage Ponds. In November 2010, LCI submitted an
application for approval of the pond construction to EPA to evaluate compliance
with the National Emissions Standards for Hazardous Air Pollutants (NESHAP)
for radon, and that application was approved in December 2011. A complete
description of the Storage Ponds and associated monitoring is provided in
Sections OP 2.9.4 and OP 5.2.2.1 of the Operations Plan in the WDEQ-LQD
Permit to Mine (LCI, 201 lb) and Sections 4.2.5.4 and 5.3.2 of the NRC Technical
Report (LCI, 2010).
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2.0 PROPOSEDACTION AND ALTERNATIVES
2.1.2.3

Mine Units

Mining would progress along the ore trend through a series of mine units. The
specific number of mine units and boundaries of each mine unit are considered
conceptual until a more detailed 'mine unit package' is prepared for that mine unit
and submitted to WDEQ-LQD.
The layout of each mine unit consists of production and injection wells in a
pattern area surrounded by a monitor well ring. The layout of wells in a typical
mine unit are shown on Figure 2.1-4. There are four types of monitor wells:
those completed in the monitor ring around the production zone; those completed
in aquifers directly overlying and underlying the production zone; and those
completed within the pattern areas. A fifth type of monitor well, a trend well,
may be used in specific circumstances to provide more detailed information in a
localized area. Prior to mine unit production, monitor wells are drilled and
installed to provide information about subsurface conditions. During mine unit
operation, water quality samples from the monitor wells are collected and
analyzed to detect an excursion or, if screened in the production zone, to provide
information on the mining process. The Wells in the monitor ring would be
spaced about 500 feet apart, depending on the hydrogeology of the production
zone, and would be located approximately 500 feet outside the pattern area.
Monitor wells in the overlying and underlying aquifers are generally uniformly
distributed across the pattern area, with approximately one overlying and one
underlying well every four acres of the pattern area. Similarly, monitor wells in
the production zone are generally uniformly distributed across the pattern area,
with one well every four acres of the pattern area. Specific criteria for the
monitor wells depend on the mine unit characteristics (e.g., see the WDEQ-LQD
Mine Unit 1 documents [LCI, 201 lb]).
The surface facilities in a typical mine unit are shown on Figure 2.1-5. Each
production and injection well is connected to a manifold in a building commonly
called a header house. Each header house accommodates the well controls and
distribution plumbing for approximately twenty production wells and the
associated injection wells (usually about 40 injection wells). The manifolds route
solutions in pipelines to and from the ion exchange circuit in the Plant. Other
mine unit facilities on or just below the surface include roads, pipelines, and
transmission lines. Topsoil stockpiles are also present for storage of topsoil
removed from areas that would be disturbed for the life of the mine unit, e.g.,
underneath header houses. The surface disturbance in each mine unit was
estimated for the WDEQ-LQD Permit to Mine, and the estimates are refined, if
necessary, in each mine unit package.
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2.1.2.4

UIC Class I Wells

On May 28, 2010, LCI obtained the UIC Class I Permit No. 09-586 from WDEQWQD, which has primacy in Wyoming for the UIC program. The permit
authorizes LCI to drill, complete and operate up to five wells for waste water
disposal at depths between 6,139 and 9,590 feet below the ground surface and
according to procedures and conditions of UIC Class I Permit Application No. 09586 (Attachment ADJ-2 of the Adjudication Files in the WDEQ-LQD Permit to
Mine [LCI, 201 lb]) and to the requirements and other conditions of UIC Class I
Permit No. 09-586, in compliance with the Wyoming Environmental Quality Act
(Wyoming Statute (WS) §§ 35-11-101 through 1104, specifically 301(a)(i)
through 301 (a)(iv), Laws 1973, Ch. 250, Section 1) and Wyoming Water Quality
Rules and Regulations Chapter 13. Not all of these wells may be needed and not
all of them would be installed initially. The wells are planned as the primary
disposal method for the liquid 1l(e)(2) byproduct materials, which are defined in
Section 11 (e)(2) of the Atomic Energy Act as tailings or wastes produced by the
extraction or concentration of uranium or thorium from any ore processed
primarily for its source material content. The 1 (e)(2) byproduct material is
regulated by the NRC under Title 10 CFR Part 40. In addition to the liquid
1l(e)(2) byproduct materials, other compatible liquid wastes would be disposed
of in the wells. The wells would be monitored in accordance with the
requirements of the UIC permit; and an evaluation of the well performance would
be included in the Annual Report submitted to the WDEQ, the NRC, and the
BLM.
A deep well in the southwest comer of the Permit Area (Figure 1.2-2) was
installed in November and December 2008 and tested in February 2009 (under a
WDEQ-LQD mineral exploration permit) to obtain necessary subsurface
information on the feasibility of this disposal option. As noted in Attachment
ADJ-2 of the Adjudication Files in the WDEQ-LQD Permit to Mine, the waters in
the proposed injection zone (between 6,100 and 10,000 feet below the surface)
and all waters below the injection zone qualify for WDEQ classification as Class
VI groundwater (LCI, 201 1b). The laboratory results of water quality samples
collected from the proposed injection zone indicated poor water quality: total
dissolved solids concentrations in excess of 10,000 milligrams per liter;
exceedances of groundwater quality standards for organic constituents (benzene,
ethylbenzene, and oil and grease); exceedances of groundwater quality standards
for inorganic constituents (mercury, manganese, barium, lead, arsenic, and iron);
and exceedances of groundwater quality standards for radionuclides (gross alpha
particle activity and combined radium 226+228). Hence, the formations below
the proposed injection zone are not underground sources of drinking water. Thus,
the proposed wells are Class I injectors, as defined in federal and state UIC
regulations (40 CFR Part 144 and WDEQ Chapter XIII, respectively). Upper
level confinement would be provided by about a 300-foot-thick shale sequence in
the basal Wasatch/Battle Spring and injection would be confined below by the
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low-permeability shales of the Upper Lance Formation. The locations of the five
UIC Class I wells (Figure 1.2-2) are widely scattered to accommodate regulatory
requirements and meet the necessary injection criteria in compliance with the
Wyoming Environmental Quality Act (WS §§ 35-11-101 through 1104,
specifically 301(a)(i) through 301 (a)(iv), Laws 1973, Ch. 250, Section 1) and
Wyoming Water Quality Rules and Regulations, Chapter 13.
2.1.2.5

Roads

Roads in the Permit Area are defined as primary, secondary, or tertiary per
WDEQ-LQD Guideline No. 4 (2000a) Attachment III, Section Ill(B) based on
their dimensions, construction, and frequency of use. Wherever possible, roads
would follow existing two-track routes to minimize additional disturbance. Roads
would be constructed or improved in accordance with BLM guidance found in
"Engineering: Road Standards: Excerpts from BLM Manual, Section 9113"
(BLM, 1996a). Figure 2.1-6 illustrates general road designs based on BLM
guidance.
The primary access roads, the East and West Access Roads, would extend from
the Sooner Road and the Wamsutter-Crooks Gap Road, respectively, to the Plant.
These roads would be upgraded immediately prior to the Plant's construction.
Secondary access roads and associated culverts for the UIC Class I wells would
be constructed prior to the installation of those wells. The secondary access roads
and associated culverts for each mine unit would be constructed prior to and
during the installation of each mine unit. These roads would connect the header
houses within a mine unit and connect each mine unit to the Plant. Specific
locations of the secondary roads would be included with each mine unit package,
when their precise locations are known. There would also be two-track (tertiary)
access roads within the mine units during field construction and operation to
access header houses and monitor wells. These two-track roads would not be
improved roads because of the limited traffic on them. However, with WDEQLQD concurrence, specific travel routes would be designated within the mine
units to reduce the potential for topsoil compaction and erosion.
New roads or upgrades to existing roads may require the establishment of an
ephemeral drainage crossing. Ephemeral drainage crossings may be constructed
using either culvert installation or establishment of a ford, and in either case, to
the degree possible, would be oriented perpendicular to the channel. LCI may
elect to construct fords in cases where the ephemeral drainage channel is
relatively shallow, on the order of three feet deep or less. Where fords are
established, each entrance would be graded to a slope of 5(horizontal): 1(vertical)
or less and the base would be lined with gravel and cobbles to assure traction.
Once final road design were developed, the BLM would evaluate each ephemeral
drainage crossing to ensure proper plans were developed for the site-specific
conditions.
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Culvert design criteria are based on WDEQ-LQD Guideline No. 8 (2005a) that
factors in the design life of the Project along with the hydrologic return period or
flood frequency probability. Culvert design for the primary access roads would
be based on the estimated peak flow from the 25-year, six-hour storm event; and
the designs for the secondary roads would be based on the estimated peak flow
from the ten-year, six-hour storm event. Per "Engineering: Road Standards:
Excerpts from BLM Manual, Section 9113," no culvert smaller than 18 inches in
diameter would be used (BLM, 1996a). To minimize erosion potential at the
culvert outlets, rock riprap aprons would be installed where appropriate.
2.1.2.6

Fences

The Plant, including the Storage Ponds, would be fenced for the duration of the
Project. Pattern areas in the mine units (excluding the monitor ring) would also
be fenced as they are constructed and brought on-line. Exploration drilling mud
pits located outside of the fenced portion of the mine units would also be
temporarily fenced. All fences would be constructed according to BLM fencing
specifications and WGFD criteria.
The fence around the Plant would enclose ten acres. Eight acres of the Plant
would have standard wildlife-friendly fencing based on BLM Manual Handbook
1741-1, Fencing (1989), which would keep cattle and wild horses out but would
allow the passage of pronghom and other wildlife. The fence around the Storage
Ponds (enclosing two acres) would be constructed to prevent access by wildlife,
cattle, and wild horses for safety reasons (Type II fencing per WDEQ-LQD
Guideline No. 10 [1994c]).
Because the mine units are mined in succession, not all, the pattern areas would
necessarily be fenced at the same time. However, if all of the proposed
disturbance areas of the Project were fenced at once, 345 acres (eight percent) of
the 4,254-acre Permit Area would be removed from livestock grazing. Pattern
area fences would be standard wildlife-friendly fencing based on BLM Manual
Handbook 1741-1, Fencing (1989), which would keep cattle and wild horses out
but would allow the passage of pronghorn and other wildlife. The fences would
be removed after ISR operations are complete and vegetation has become reestablished in accordance with permit requirements as described in Section RP
4.5.4 of the WDEQ-LQD Permit to Mine Reclamation Plan (LCI, 201 lb) unless
otherwise approved and agreed upon with the landowner (BLM).
-Access to the fenced areas would be through gates (e.g., at the Storage Ponds) or
pitless cattle guards (e.g., at the pattern areas). Because there is the potential for
gates to be inadvertently left open on occasion, pitless cattle guards may be used
in conjunction with gates to prevent cattle and wild horses from entering an open
gate and becoming trapped in the fenced area.
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2.1.3

Construction

The Construction phase includes both the initial construction of the Plant and
other life-of-mine facilities and the progressive development of mine units during
the Project.
2.1.3.1

Initial Construction

Standard construction techniques for industrial facilities would be used for
The
construction of the Plant, Storage Ponds, and associated facilities.
construction would involve the use of heavy equipment, such as bulldozers,
excavators, and cranes, to excavate footings, erect buildings, build the ponds, and
place tanks and other large containers. Supplies and specialized equipment would
generally be delivered by tractor-trailers, with some equipment being delivered by
rail and then tractor-trailers, or delivered by smaller trucks or vans.
Graders, bulldozers, rollers, and similar equipment would be used for road
upgrades. Specifications for the facilities and roads are included in the WDEQLQD Permit to Mine and the NRC Material License (LCI, 2010 and 201 lb).
Construction and testing requirements for the UIC Class I wells are included in
Sections G and L of the WDEQ-WQD UIC Permit, which is included in
Attachment ADJ-2 of the WDEQ-LQD Permit to Mine (LCI, 201 lb). Drilling
would be conducted by a carrier-mounted rotary drill rig (similar to ones typically
used for oil and gas drilling) with accompanying generators, mud systems, pipe
racks, logging trucks and personnel vehicles. For the purpose of calculating
surface disturbance for the Project, it was assumed that a three-acre drilling pad
would be needed for drilling each deep well and that, upon drilling completion, a
well house (cumulatively requiring less than 0.2 acres, including the pull-out
drive) would be constructed and the remaining 2.8 acres of the drilling pad would
be reclaimed.
2.1.3.2

Mine Unit Development

The activities during development of each mine unit are similar, with the unitspecific details included in the Hydrologic Test Proposal and subsequent Test
Report submitted to WDEQ-LQD for review and approval prior to the
construction of each mine unit.
Drilling
Exploration, delineation and well drilling would be conducted by truck-mounted
water well-type rotary drill rigs with accompanying water trucks, pipe trucks,
logging trucks and personnel vehicles. Due to the low relief of the Permit Area
and the use of a drilling rig with hydraulic leveling jacks, little or no leveling or
alteration of surface topography would be required during drilling operations.
FINAL EIS - LOST CREEK URANIUM IN-SITU RECOVERY PROJECT- VOLUME !
July 2012

2-15

2.0 PROPOSEDACTION AND ALTERNATIVES
While digging mud pits, constructing drill pads, or any other excavation, topsoil
would be preserved using the techniques required by the WDEQ-LQD Permit to
Mine (e.g., Section OP 2.5, LCI, 201 lb). Disturbance areas would be reclaimed
as soon as possible in order to minimize the total amount of land disturbed at any
given time in accordance with WDEQ-LQD and BLM policies.
Because of the limited amount of traffic, and small size of equipment needed to
drill units within the mine, no developed roads would be constructed. Traffic
routes would be delineated by stakes to reduce overall potential for multiple
routes being developed within each mine unit.
Drill rigs would use native groundwater supplied from wells within the Permit
Area. Drilling fluids may consist of bentonite-based muds, polymers, inert lost
circulation material, and minor amounts of soda ash to soften drill water. No
hazardous chemicals would be used during drilling. Drilling locations would be
modified, wherepossible, to avoid drilling in major drainage ways and/or major
modifications to the terrain.
To avoid degradation of topsoil adjacent to mud pits, the pits would be installed
so, at a minimum, the primary root zone topsoil (generally the top four to eight
inches) would be removed and stockpiled separate from the stockpile of the
subsoil excavated for the mud pit. One mud pit would be used at nested well
locations, if possible. After drilling, the mud pit would be allowed to dry and then
the subsoil would be replaced, followed by the replacement of topsoil, which
would be redistributed as evenly as practical over the excavation area. Finally,
the surface would be prepared and reseeded with the permanent seed mix at the
next appropriate season, or, if necessary to prevent erosion prior to the next
appropriate season, with a temporary seed mix (rigorous certified weed-free
annual cover crop, such as sterile rye grass or millet). Figure 2.1-7 shows the
typical layout of a drill pit.
Drill pits would be backfilled with subsoil as soon after drilling as is practical.
Topsoil would not be re-applied until the subsoil had been given adequate
opportunity to settle into the pit. All but the UIC Class I well drilling sites would
be in use for only a few days. The UIC Class I well drilling sites may be in use
for several weeks or a few months.
Well Construction and Casing Integrity
The injection, production, and monitor wells would be drilled, logged, and cased
in accordance with the requirements described in Section OP 3.3 of the WDEQLQD Permit to Mine (LCI, 2011 b). Additional details on well integrity testing
procedures are included in Section OP 3.4 of the WDEQ-LQD Permit to Mine
(LCI, 201 lb).
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Pump Testing and Water Quality Sampling
For each mine unit, the monitor well ring and monitor wells in the proposed
pattern area and overlying and underlying aquifers would be installed first. A
multi-day pump test would then be conducted to ensure that the monitor ring
spacing is sufficient to detect any excursions from the pattern area. The pump test
would also be used to ensure adequate separation between the production zone
and the overlying and underlying aquifers and whether any trend wells would be
needed at locations where unanticipated conditions might occur.
Once pump testing was complete, the monitor wells would be sampled to
establish baseline water quality and excursion parameters and limits (commonly
referred to as Upper Control Limits). The monitoring would be conducted at
specified intervals, as described in Section OP 3.6.4 of the WDEQ-LQD Permit to
Mine (LCI, 201 lb).
Surface Facilities
The layout of each mine unit, including roads, pipelines, power lines, and header
houses, would be designated in the Hydrologic Test Report submitted to WDEQLQD. The construction equipment for the surface facilities in the mine units is
relatively small in comparison to the equipment needed for the Plant. Small
dozers and graders would be used for road improvements, as necessary. If
possible, a 'ditch witch' would be used for pipeline installation, or a small
backhoe may be needed in some locations. Truck-mounted cranes may be used to
place header houses assembled elsewhere on-site (e.g., at the Plant) or the header
houses may be assembled on location. Pumps would be set with truck-mounted
equipment.
To minimize erosion potential, weed invasion, and related problems, the mine unit
reclamation activities would commence immediately upon construction
completion. Vegetative cover would be maintained during the mine unit
operation through monitoring and additional seeding when necessary.
An essential activity that would occur throughout the life of the Project is
monitoring of all aspects of the system, including operational and environmental
parameters, by qualified personnel and review of the data to ensure the results are
as anticipated. Section 2.1.7 provides a general overview of monitoring related to
the Project.
2.1.4
2.1.4.1

Operation (Production)
Mine Units

Mine units are generally developed and activated in stages. Commonly, new
production is started by header house, rather than by a complete new mine unit.
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Depending on available pipeline and Plant capacity, an operator may initiate new
production in areas as discrete as individual patterns.
The uranium ISR process starts at the mine units by introducing lixiviant into the
ore zone through the injection wells. The lixiviant is composed of native
groundwater, carbon dioxide and oxygen or an equivalent oxidizing agent.
Carbon dioxide may be added at the Plant, based on the pH adjustment needs.
Oxygen would be added to the barren lixiviant at the mine unit header houses.
When the lixiviant is injected into the ore zone, the dissolved oxidant reacts with
the uranium mineral and brings the uranium to the U+6 oxidation state. The
uranium then complexes with some of the carbonates in the lixiviant to form a
uranyl dicarbonate ion [U0 2(CO 3)21-2 and/or a uranyl tricarbonate ion
[U0 2 (CO 3)3]-4, both of which are soluble and stable in solution. A small portion
of the radium content would also be mobilized along with the uranium.
Depending on the site conditions, other metals, such as arsenic, molybdenum,
selenium, and/or vanadium, may also be mobilized. The resultant uraniumbearing solution would be recovered from the production wells to the surface.
The injection and production rates would be balanced to control the movement of
fluids in the aquifer. Section OP 3.6 and Attachment OP-2 of the WDEQ-LQD
Permit to Mine describe the mine unit control procedures in detail (LCI, 201 lb).
In each mine unit, more uranium-bearing solution would be extracted than
lixiviant injected, which creates a localized hydrological cone of depression or
pressure sink. The anticipated overproduction or bleed would be a nominal 0.5
percent, to one percent of the production rate. Under this pressure gradient, the
groundwater in the surrounding area would move toward the mine unit,
minimizing the possibility of an excursion.
2.1.4.2

Plant

The ion exchange circuit at the Plant receives the uranium-bearing solution from
the mine unit(s) through buried pipelines. The Plant is designed for a flow rate of
6,000 gallons per minute (gpm), and the balance of production and restoration
capacities is described in detail in Section OP 3.6.3.1 of the WDEQ-LQD Permit
to Mine (LC1, 201 1b). Several processes occur in the Plant, many of which
involve waste disposal, which is discussed in Section 2.1.4.4. Effluent control
systems (including gaseous emissions, liquid wastes, and solid wastes) have been
evaluated by NRC in Sections 4.14 and 5.14 of the SEIS (2011 a) and by WDEQLQD in Section 5.0, of the Permit to Mine (LCI, 2011b). The following
operations, described in more detail in Section OP 4.0 of the WDEQ-LQD Permit
to Mine (LCI, 201 lb) occur inside the Plant:
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Resin Loading
The dissolved uranium in the pregnant lixiviant from the mine units would
chemically adsorb onto the ion exchange resin as the lixiviant passes through the
resin. The barren lixiviant exiting the resin would normally contain less than five
milligrams per liter of uranium. A slip stream of the barren lixiviant would be
treated with reverse osmosis (RO) to remove any remaining impurities (e.g., other
metals) before sending the lixiviant back to the field for re-injection. The bleed
portion of the fluid would be treated and disposed of via a UIC Class I well.
Resin Elution
When resin in an ion exchange vessel is loaded and removing very little
additional uranium from the incoming solution, the resin would then be
transferred to an elution vessel. The resin would be contacted with an eluate
composed of approximately 90 grams per liter (g/L) sodium chloride and 20 g/L
sodium carbonate (soda ash). The eluted resin would be rinsed with fresh water
and transported back to the ion exchange facility and placed in an ion exchange
vessel for additional uranium recovery. The rinse water would be collected,
treated, and recycled back into the process.
Precipitationand Filtration
From the elution circuit, the uranium-bearing eluate would be sent to an agitator
tank for batch precipitation. To initiate the precipitation cycle, hydrochloric or
sulfuric acid would be added to the eluate to breakdown the uranyl carbonate
present in the solution. Hydrogen peroxide would then be added to the eluate to
effect precipitation of the uranium as uranyl peroxide. Caustic soda solution
would then be added to elevate the pH, which promotes growth of uranyl peroxide
crystals and makes the slurry safer to handle in the subsequent process steps.
After precipitation, the precipitated uranium would be washed, to remove excess
chlorides and other soluble contaminants, and then de-watered and filtered to
form the yellowcake slurry. This slurry of approximately 40 percent of water
would then be stored in holding tanks or in transport tanks parked in a secure area
in the Plant. The holding and transport tanks would be used solely for yellowcake
slurry. On-site inventory of U30 8 in the slurry form would typically be less than
100,000 pounds. However, in periods of inclement weather or other interruptions
to product shipments, there would be a capacity for up to 200,000 pounds of
slurry within the Plant. The yellowcake slurry would be shipped by exclusiveuse, authorized transport to a facility licensed by NRC for processing the slurry
into dry yellowcake. A final destination for outgoing shipments of yellowcake
slurry has not been determined at this time. Transportation associated with the
Project is discussed in Section 4.3. Transport of the product and waste has
undergone thorough review by NRC in Section 4.3 of the SEIS (201 la).
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2.1.4.3

Instrumentation and Control

For control and monitoring purposes, two separate control systems would be used
during ISR operations (Sections OP 3.5 and 4.4 of the WDEQ-LQD Permit to
Mine [LCI, 201 lb]). Each system would be designed and instrumented to
accommodate the steady state or batch flow characteristic of particular process
flow streams or unit operations. The control systems would employ state-of-theart hardware and software with proven as well as demonstrated process logic.
Since the mine unit resin loading circuit operates at a steady state, modest
deviations from the normal operating flow rates and pressure profiles (plus or
minus ten percent or greater) would be indicative of major operating upsets. An
automatic Emergency Shut Down (ESD) system, consisting of pressure and flow
rate switches, would be provided for this circuit. In the event of an automatic
shutdown, an alarm would notify the operator of the situation. Once the major
upset (broken piping, leaking vessel, etc.) is identified and corrective action taken,
only then can the circuit be manually restarted. This type of control system
provides the best protection against fluid spills to the environment and product
losses. The back-up for the automatic ESD system is provided by local displays
of the same flow rates and pressures that the ESD system monitors. Due to spill
prevention practices in place, including monitoring of changes in pressure and
flow rate and regular equipment checks, there would be a low risk for severe
spills. In the case of accidental release of mining or process fluids, LCI would
use designated equipment to recover as much of the solution as possible. If the
fluid was radioactive, LCI staff would perform a radiological risk assessment. If
a more severe spill were to occur, NRC would be informed, as required by 10
CFR 20 and 10 CFR 40 (LCI, 2010). If any accidental release to the environment
occurred, LCI would verbally notify the WDEQ-LQD and the BLM.
Additionally, LCI would submit a written report within one week describing the
location, nature, and cause of the incident, and summarizing any potential releases
to the environment, problem solving efforts, and future preventative or mitigative
measures that could be taken in similar events (LCI, 201 lb).
The elution, precipitation, and product filtering, circuits would operate in a batch
nature. These circuits are controlled by Programmable Logic Controllers (PLCs),
which sequence the opening and closing of appropriate valves once the processes
are manually initiated. In addition, the PLCs would provide closed-loop feedback
control for the elution and precipitation circuits. All automatic valves would be
equipped with a manual control override. A local indication of pressures, levels,
flow rates, and pH would be provided for the complete manual control of these
circuits if required.
Process water treatment and disposal circuits would operate under semicontinuous, steady-state conditions, which require control systems that integrate
components of both steady-state and batch operations.
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2.1.4.4

Effluent Control Systems

During the Project, gaseous/airborne, liquid, and solid effluents would be
produced from the processes associated with ISR operations. All the effluents are
typical for ISR projects currently operating in Wyoming; and existing
technologies are amenable to all aspects of effluent control in the Permit Area.
The effluents and procedures for ensuring appropriate handling and disposal are
summarized below and described in more detail in Section OP 5.0 of the WDEQLQD Permit to Mine (LCI, 201 lb) and Sections 4.0 and 5.0 of the NRC Technical
Report (LCI, 2010).
Gaseous Emissions and Airborne Particulates
Non-radioactive and radioactive airborne effluents are anticipated during the
Project. Non-radioactive airborne effluents would be limited to gaseous
emissions and fugitive dust. The radioactive airborne effluent would be radon
gas.
Non-radioactive gaseous emissions would result from the operation of internalcombustion engines. Exhaust from diesel drilling rigs and other diesel or
gasoline-fueled vehicles would produce small amounts of carbon monoxide,
sulfur dioxide, and other internal-combustion engine emissions. Most of the
airborne particulates would be dust from traffic on unpaved roads and wind
erosion of disturbed areas, such as during installation of wells at a mine unit.
Airborne particulates may also include insignificant amounts of salt and soda ash
releases during deliveries to the Plant, and drilling mud or cement dust during the
installation of wells at the mine units. Construction activities may also generate
airborne particulates. Examples of this might be welding fumes or dust from
grinding on steel.
Carbon dioxide and oxygen would be used as part of the extraction and
concentration of uranium during mining; and hydrogen sulfide may be used
during groundwater restoration after mining. However, use of these gases would
be controlled to prevent waste and potential adverse safety conditions. Similarly,
any fumes from the limited use of liquid chemicals, such as hydrochloric or
sulfuric acid, would be controlled (e.g., laboratory hoods). Pressure venting at the
mine units and supporting facilities would produce some non-radioactive gaseous
emissions, such as carbon dioxide, oxygen, and water vapor, but the primary
effluent of concern from pressure venting would be radon gas.
Radon would be the radioactive gaseous emission from the mining and ore
processing, as it is present in the ore body and collected with the lixiviant
solution. Radon would be released occasionally from the mine unit wells as gas is
vented from the injection wells. Production wells would be sealed at the surface,
preventing radon emissions during operations and limiting emissions during
maintenance work. All of the well releases would be outside of buildings and
would be directly vented to the atmosphere. Radon would also be released during
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ion exchange resin transfers and subsequent ore processing steps. The UIC Class
I well pump houses would also be vented.
Liquid Wastes
The Project would generate several different types of liquid wastes, including
three classified as 1l(e)(2) byproduct materials by the NRC. The descriptions of
these wastes follow, and Table 2.1-1 summarizes the quantities and disposal
methods.
Native Groundwater
Groundwater would recovered during well installation, sample collection, and
pump testing prior to mining or from portions of the Permit Area not affected by
mining. This "native" groundwater has not been exposed to any mining process
or chemicals and would be discharged to the surface under the provisions of a
general WYPDES permit, in a manner that mitigates erosion, or reused in drilling.
Storm Water Runoff
Procedural and engineering controls would be implemented so storm water runoff
from the area of the Plant would not pose a potential source of pollution. 'Per the
requirements of the WYPDES, the applicable permits for runoff control during
construction and operation of the Plant would be obtained from WDEQ-WQD.
Domestic Liquid Waste
Domestic liquid wastes would be disposed of in an approved septic system, which
would receive waste from restrooms, shower facilities, and miscellaneous sinks
located within the office. In addition, chemical toilets may be temporarily placed
in mine units and other drilling areas. The septic system and chemical toilets
would be maintained by a licensed contractor.
Waste Petroleum Products and Chemicals
These wastes would be typical for ISR facilities, and would include items such as
waste oil and out-of-date reagents, none of which would have been closely
associated with the processing of 11 (e)(2) byproduct materials. LCI would be a
Conditionally Exempt Small Quantity Generator of hazardous wastes, per EPA
definition. Waste chemicals not closely associated with the processing of 1l(e)(2)
byproduct material would be dealt with in one of two ways, depending on whether
or not they were part of laboratory operations. Waste items not immediately
associated with laboratory operations would be clearly labeled and stored in
sealed containers above ground in accordance with the requirements of the EPA.
These wastes would be periodically collected by a commercial business for
recycling or disposal in a licensed disposal facility. Waste chemicals typically
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associated with the laboratory and its operations would be captured in the drains
and/or sumps within the laboratory and would go straight to the Plant's waste
tanks for eventual deep well disposal.
Liquid Process Wastes (1 1(e)(2) Byproduct Material)
Ore processing produces three liquid wastes with important volumes, a production
(or hydrologic) bleed (Section 2.1.4.1), an eluate bleed, and yellowcake wash
water (Section 2.1.4.2). The volume of production bleed would be between 30
and 90 gpm, totaling 100 gpm when combined with restoration discharge,
depending on the on-going activities. The combined volume of eluate bleed and
yellowcake wash water (part of the Plant process water) would be on the order of
5 gpm. In addition, the laboratory analyses for evaluating uranium content of the
production fluid and similar operational parameters would generate liquid waste
on the order of 25 gallons per day. The production bleed, eluate bleed, and
yellowcake wash water would be collected, treated and the waste discharged to
the Storage Ponds and UIC Class I well(s).
During operations, there would also be an occasional need to decontaminate
equipment with a high-pressure water wash so it can be disposed of, sent to
another NRC-licensed facility, or released for unrestricted use. The water
resulting from the decontamination would enter the waste water circuit through a
sump and would ultimately be disposed of in the UIC Class I well(s).
Groundwater Generated during Well Development and Sample Collection
(11 (e)(2) Byproduct Material)
It may be necessary to develop (or redevelop) wells and collect samples of
groundwater that has been affected by the mining operation to the extent that
surface discharge of the water is hot appropriate. During well development and
sample collection, this water would be collected and treated; and the waste would
be discharged to the Storage Ponds and UIC Class I well(s).
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Table 2.1-1
Class
of Waste

Specific
Waste Type
_____
____

____

Waste Streams (Page 1 of 2)
EstimatedI
taMethod
Monthly
Quantity

Disposal
Method

Storage M
_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

Liquid Waste
Native
groundwater

Intermittent

None

Storm water
runoff

Intermittent

None

Surface
discharge
per
VWYPDES
requirements

11 (e)(2)

or reuse

Byproduct
None

Septic tank
w/ leach

Non-

Domestic sewage

20,000 gallons

field

11 (e)(2)
Byproduct

Hazardous
Material
(Petroleum
products &
chemicals)

Waste petroleum
products

40 to 80
gallons

Hydrologic Bleed
RO Brine
Groundwater
Sweep
Plant Process
Water
Not associated w/
laboratory

3,060,000
6,600,000

Associated w/
laboratory

1(1)
(2)

(2)

Wells with ponds
available (3)

Disposal
Well

<1 gallon

2

2

<1 gallon

None

Disposal
Well

(2)

5,300,000
440,000 (2)

Solid Waste
Paper

1.7 cubic3 yards

Recycle bins

3

Cardboard

4.2 yd 3

Recycle bins

3

Kitchen garbage

4.2 yd 3

4

Non11 (e)(2)

Sewer sludge

0.3 yd3

Trash can with transfer
to dumpster
No storage; immediate
transfer to disposal upon
collecting

Byproduct

Mud/cement

16.7cydn

sacks16.7
HDPE/PVC

yd
8.3 yd3

Dumpster

4

Dumpster

4

Wooden pallets

16.7 yd 3

5

Miscellaneous

--

Stored outdoors
Appropriate to material

(yd )

Recyclebins_3

4

pipe scrap
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Table 2.1-1
Class
of Waste

11 (e)(2)
Byproduct

Specific
Waste Type
Bag filters
Spent resin
Tank sludge
Gloves
Protective
coveralls (i.e.,
Tyvek)
Scale
Piping
Valves
Cardboard
Paper
Miscellaneous

Hazardous
Material

(1)

(2)

(3)

Waste Streams (Page 2 of 2)
Estimated
Quantity

Disposal
Method

Solid Wastes (cont'd)
2.9 yd3
0.2 yd3
0.2 yd3
0.1 yd3

6
6
6
6

7
7
7
7

0.2 yd3

6

7

0.1 yd3

6

7

6
6
6
6
6
Packaged/
labeled according to
EPA regulations and
placed in dumpster
Stored indoors until

7
7
7
7
7

2.9
0.2
0.3
0.1

yd3
yd3
yd 3
yd 3

Fluorescent bulbs

2 bulbs

Ballast
Rechargeable

0.2 ballasts

4

4

3
disposal
I pound
batteries
Miscellaneous
--Appropriate to material
3
- Store in sealed, strong, tight, waterproof, labeled container(s) in indoor, bermed, and ventilated area
adjacent to maintenance shop. Waste petroleum products may be burned on-site to generate heat. If not
burned on-site, the petroleum waste would be sent to a local permitted recycling facility, such as the
Casper landfill.
2 - Store in sealed, strong, tight, waterproof, labeled containers above ground in accordance with EPA
requirements and in berms suitable for their contents, e.g., acid waste containers in the acid tank berm.
3 - Recycle to extent possible; remainder of material sent to local licensed landfill.
4 - Send to local permitted landfill or sewage pond as appropriate.
5 - Recycle to extent possible; remainder of pallets sent to local licensed landfill or burned on-site with an
air quality permit from WDEQ-AQD.
6 - Place in trash container in Plant and then transferred to a Department of Transportation (DOT)-approved
container for disposal.
7 - Dispose of at a facility licensed by NRC or an Agreement State to receive 1 (e)(2) byproduct material
for disposal. Where possible, equipment would be decontaminated for disposal as non-11(e)(2)
byproduct material or for re-use.
The processes generating these waste water streams do not always operate concurrently or at full capacity.
The quantity shown for each waste type (e.g., Hydrologic Bleed) is the maximum.
Generally, 1l(e)(2) waste water would be sent directly to a deep well for disposal. However, the option for
storage in the lined Storage Ponds is available as needed.
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GroundwaterGeneratedduring Aquifer Restoration (1 1(e)(2) Byproduct Material)
During the various steps of aquifer restoration, groundwater would be generated;
and disposal of some or all of the water would be required. During sweep,
groundwater would be pumped from the production zone, creating an area of
drawdown. This would create an influx of water from outside the production
zone that would replace the affected volume of water within the production zone.
In most cases, the water produced during sweep would be processed for residual
uranium content through the ion exchange circuit, and then disposed directly to
the UIC Class I wells. In some cases, the groundwater pumped from the
production zone may be treated by RO to reduce the waste volume; and the
treated water (permeate) may be used in Plant processes or for makeup water in
other restoration activities. To maintain the area of drawdown, the permeate
would not be re-injected into the production zone, but could be transferred to
other mine units for use as makeup water or injected into the UIC Class I wells.
The concentrated byproduct material (brine) would also be injected into the UIC
Class I wells.
During RO, groundwater would be pumped from the production zone. The
pumped water would be treated by RO; and the permeate would be injected back
into the production zone. To maintain an area of drawdown, an effective bleed
would occur by adding additional permeate from other RO activities or by adding
clean water to the permeate at a rate less than the produced rate. The brine from
the RO treatment would be injected into the UIC Class I wells. Similarly, during
other restoration steps, the amount of groundwater pumped from the aquifer
would exceed the amount pumped back to the aquifer; and that excess water
would be disposed of in the UIC Class I wells.
Solid Wastes
Solid wastes, some of which would be classified as NRC 1l(e)(2) byproduct
materials, would be produced during the Project. The descriptions of these wastes
are presented below, and Table 2.1-1 summarizes the quantities and disposal
methods.
Solid Non-11(e)(2) Byproduct Materials
The solid non- ll(e)(2) byproduct materials would include: non-hazardous
materials typical of office facilities, such as paper, wood products, plastic, steel,
biodegradable items, and sewage sludge; and hazardous materials also typical of
office and ISR facilities, such as waste petroleum products and used batteries.
LCI would be a Conditionally Exempt Small Quantity Generator of hazardous
wastes, per EPA definition.

FINAL EIS - LOST CREEK URANIUM IN-SITU RECOVERY PROJECT- VOLUME I
July 2012

2-27

2.0 PROPOSEDACTION AND ALTERNATIVES
Solid I I(e)(2) Byproduct Materials
The solid 11 (e)(2) byproduct materials would include process wastes, such as
spent ion exchange resin, filter media, and tank sludge, generated during ISR and
ore processing, and would include used equipment that becomes contaminated
during ISR and ore processing. These items include tanks, vessels, personal
protective equipment (PPE), and process pipe and equipment. Such wastes could
also include soils contaminated from spills.

2.1.5

Reclamation

The Reclamation phase includes both the progressive groundwater restoration and
surface reclamation of the mine units and the final reclamation of all the life-ofmine facilities, such as the Plant. Reclamation would be in accordance with the
requirements of the NRC License (2011 b), the WDEQ-LQD Permit to Mine
(201 1b), and the BLM Rawlins RMP and associated documents (2008c, 2009b,
and 201 e).
2.1.5.1

Mine Unit Restoration and Reclamation

Technical, economic, and operational criteria would be reviewed to determine if
uranium recovery were complete in a given header house and/or mine unit. When
the mineral is sufficiently recovered, the lixiviant injection ceases and
groundwater restoration commences. If a mined unit is adjacent to another unit
being produced, restoration of a portion of the unit may be deferred to minimize
interference with the operating unit. However, LCI intends to concurrently
conduct restoration and mining, e.g., each mine unit would be restored following
mining (Sections RP 1.0 and 2.0 of the WDEQ-LQD Permit [LCI, 201 lb]).
The aquifer restoration program would use a combination of three primary
techniques including: groundwater sweep; RO treatment with permeate injection;
and recirculation. During groundwater sweep, water would be pumped from the
mine unit without offsetting with water injection. This pumping would create an
influx of baseline-quality native groundwater into the unit, thereby flushing
contaminants from areas affected by the horizontal and vertical spreading (flare)
of the lixiviant during mining. Following sweep, RO would be used to treat water
pumped from the mine unit, and the treated water would be re-injected into the
mine unit to reduce contaminant concentrations. After RO, recirculation would
be initiated. During recirculation, water would be pumped from the mine unit and
re-injected to homogenize the overall groundwater conditions. Other techniques
that may be used include groundwater transfer (moving groundwater between a
mine unit in restoration and another mine unit in operation), addition of a
reductant (to reduce metal solubility), and biorestoration (to reduce specific
parameters). The same equipment used for production from a mine unit would
also be used for restoration, with the possible addition of one or two trailers
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housing RO treatment equipment (Section RP 2.3 of the WDEQ-LQD.Permit to
Mine [LCI, 201 lb]).
The goal of groundwater restoration would be t6 return 'the water quality
parameters to the pre-operational class of use as defined by WDEQ-WQD and to
the requirements of 10 CFR Part 40, Appendix A, Criterion 5B(5) (Section RP 2.2
of the WDEQ-LQD Permit [LCI, 201 lb] and Section 6.1.3.1 of the NRC SER
[NRC, 2011 c]). After completion of groundwater restoration, which would be
approved by the WDEQ and the NRC, all cased wells would be permanently
plugged and capped. The well casings would be cut off below plow depth and the
sites revegetated. Well abandonment would be conducted either with truckmounted rigs, similar to those used for well construction, or hose reels and pulling
units (Section RP 3.1 of the WDEQ-LQD Permit to Mine [LCI, 201 lb]).
As noted in Section 2.1.3, to minimize erosion potential, weed invasion, and
related problems, surface reclamation in a mine unit would begin immediately
upon construction completion, and vegetative cover would be maintained during
mine unit operation. However, after completion of groundwater restoration in a
mine unit, the subsequent well abandonment, pipeline removal, and demolition of
surface facilities would result in surface re-disturbance within the mine unit,
which would need to be reclaimed. Prior to the commencement of this postmining surface reclamation, affected areas and buildings (i.e., header houses)
would be surveyed and decontaminated, and facilities and ancillary equipment
would be decommissioned and removed in accordance with NRC requirements.
Equipment used for decommissioning and removal would be similar to that used
for construction.
Prior to revegetation of the mine unit, a tractor may be needed for surface
preparation of compacted areas, such as two-track roads, and a small backhoe and
grader for topsoil replacement. Vegetation would be re-established with the
approved seed mix, which would adequately support the post-operational land
uses, and was approved by the BLM Rawlins Office on January 14, 2010, and
WDEQ-LQD (Section RP 4.5.4 of the WDEQ-LQD Permit [LCI, 201 lb]). If any
of the approved seed were unavailable or prohibitive in cost at the time of
seeding, other locally adapted and certified seed would be substituted with prior
approval of the BLM and the WDEQ-LQD. On occasion, soil may be stabilized
by planting a vigorous annual cover crop of rhizomatous species as directed in
WDEQ-LQD Guideline No. 2 (1997), in which case, LCI would seek and receive
approval from the BLM and the WDEQ-LQD before planting such species.
Specific requirements for surface reclamation are included in Sections OP 3.0 and
4.5 of the WDEQ-LQD Permit to Mine (LCI, 201 lb).
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2.1.5.2

Final Reclamation

The facilities that would require reclamation and decommissioning include:
" processing and water treatment equipment, which includes tanks, filters,
ion-exchange columns, pipes, pumps, and related equipment;
" buildings and structures, parking areas, processing facilities, shipping
areas, laydown areas, and offices;
* waste storage, treatment, and disposal facilities, including the UIC Class I
wells and the Storage Ponds;
* buried pipes;
* topsoil and subsoil stockpile locations;
* engineering control structures, such as dams and culverts; and
* roads.
Final reclamation and decommissioning would begin following any radiation
surveys and/or soil or equipment remediation required by the NRC.
With the exception of any facilities, including roads, approved for postoperational use, all of the facilities associated with the Project would be removed
once uranium processing and groundwater restoration were complete. (Approval
for post-operational use must be supported by the landowners and/or lessees
request, and approval from the BLM, which is the surface management agency of
the Permit Area, and the WDEQ-LQD. If any facility, including a road, remained
post-operation, the responsibility for long-term maintenance and ultimate
reclamation of the facility or road would be transferred to the accepting party.)
Over a period of six months, the Plant and support facilities would be
radiologically decontaminated, decommissioned, dismantled, and removed. In
addition, during the same six-month period, surface preparation and reseeding
would be completed.
Removal and Disposal of Facilitiesand Equipment
Prior to removal and disposal, facilities and equipment would be decontaminated,
if necessary, in accordance with NRC requirements. Radiologically contaminated
materials would be disposed of at an NRC-licensed facility; and materials
contaminated with other industrial constituents would be disposed of at an
appropriately licensed facility. Decontaminated and non-contaminated materials
would be removed for salvage or disposed of at an appropriately licensed solid
waste facility. Equipment used for decommissioning and removal would be
similar to that used for construction.
Structures would be decontaminated, if necessary, and moved to a new location,
salvaged, or dismantled and disposed at an appropriately licensed solid waste
facility. Concrete flooring, foundations, and foundation materials would be
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decontaminated, if necessary, broken up, and disposed of at an appropriately
licensed facility. Soil would be replaced at sites from which structures were
removed in accordance with the depths and acreages salvaged prior to installation
of the structures.
Waste Storage, Treatment, and DisposalFacilities
Those facilities for which a separate license is obtained, e.g., a UIC Class I well
for waste water disposal, would be transferred to another owner or operator in
accordance with applicable requirements or reclaimed and decommissioned in
accordance with the separate license requirements.
Any contaminated sludge accumulation in the Storage Ponds, the pond liner, and,
if necessary, the leak detection equipment would be removed, in accordance with
the standard operating procedure for handling of contaminated materials, and
disposed of at an NRC-licensed facility. The soil underneath the Storage Ponds
would be surveyed for radiological contamination, and any areas in which
concentrations exceed limits for unrestricted use would be excavated and the
contaminated material disposed of at an NRC-licensed facility. Confirmation
surveying and sampling would be conducted in accordance with applicable
requirements to ensure all contaminated material would be removed.
Buried Pipingand EngineeringControl Structures
Buried piping and engineering control structures would be decontaminated and
removed.
Roads
Improved or constructed roads would be reclaimed by removal of culverts,
removal of road surfacing and road bed materials, and recontouring, as necessary.
Unimproved roads would be recontoured, if necessary, and scarified, ripped, or
disced to reduce compaction.
Soil Replacement and Revegetation
Areas in which reclamation would be required within the Permit Area include the
mine units, in particular, where the header houses and roads would be removed,
and the Plant area. Disturbed areas would be reclaimed to the approved postoperations land uses by regrading the surface to the approximate pre-operations
contour, re-establishing drainages, replacing salvaged soil, and revegetating the
areas in accordance with the procedures outlined below.
During site reclamation, the storm water discharge permits applicable per the
WYPDES would be maintained. The associated SWPPP would be designed and
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implemented as part of LCI's compliance with applicable WDEQ-WQD rules and
would be kept in an accessible location of the Permit Area.
Post-OperationalLand Use
The post-operational land uses of the Permit Area would be livestock grazing and
wildlife habitat. Buildings, roads, wells, or other facilities constructed as part of
the Project would be removed and the disturbance reclaimed, unless prior
approval was obtained from the landowner (BLM) and the WDEQ to leave the
facilities in place to improve post-operational access or land use.
Surface Preparation
The small areas of disturbance that may be necessary (e.g., due to culvert
removal) would be graded to approximate pre-operational contours and drainage
patterns. To avoid creating ruts or other surface damage, loss of soil resources,
and/or equipment damage, seed bed preparation would be performed under
appropriate soil conditions (e.g., not when the ground is wet, frozen, or
exceptionally dry) and climatic conditions (e.g., not during significant
precipitation events or if the wind is excessive).
In areas where soil was not removed but was compacted due to site operations,
e.g., two-track roads used to access monitor wells, soils would be scarified,
ripped, or disced, as necessary, to aid in revegetation. In areas where soil was
removed, the disturbed areas would be scarified, ripped, or disced as necessary to
a depth of 12 inches to ensure soil stability after replacement. In areas with viable
sagebrush, the soil would not be ripped and seed would be broadcast and worked
in by appropriate means, such as a harrow, drag, or rake. Similar to reclamation
of the mine units, a tractor may be needed for surface preparation of compacted
areas.
Soil Replacement
Excavated soils would be replaced at the location from which they were
excavated, unless the area from which the soils were excavated was approved for
a different post-mine land use (e.g., the BLM requests that a road or building
remain in place and that request is approved by the WDEQ-LQD). In such a case,
the excavated soil from the road or building area would be used in another area
where the original topsoil depth was thin or non-existent (e.g., it was disturbed by
historic exploration activities), if such replacement was approved by the WDEQLQD and the BLM.
The replaced soil thickness would be in accordance with the depths and acreages
salvaged during Construction. The replacement would be along the contour,
where necessary to prevent soil erosion. To avoid clods, soils would not be
replaced when the ground is wet or frozen. The replaced topsoil would be disced
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to create a proper seed bed. Similar to reclamation of mine units, a small backhoe
and grader may be needed for topsoil replacement.
Seed Mix, Reseeding Methods, and Fencing
Vegetation would be re-established with the approved seed mix, which would
adequately support the post-operational land uses, livestock grazing and wildlife
habitat, and was approved by the BLM Rawlins Office on January 14, 2010 and
WDEQ-LQD (Section RP 4.5.4 of the WDEQ-LQD Permit (LCI, 201 lb). If any
of the approved seed were unavailable or prohibitive in cost at the time of
seeding, other locally adapted and certified seed would be substituted with prior
approval of the BLM and the WDEQ-LQD. On occasion, soil may be stabilized
by planting a vigorous annual cover crop of rhizomatous species as directed in
WDEQ-LQD Guideline No. 2 (1997), in which case, LCI would seek and receive
approval from the BLM and the WDEQ-LQD before planting such species.
Three methods of seeding, drill, pit, and broadcast, would be used. Seeding
would be performed as a continuous operation when conditions allow. In general,
seeding would be completed during the spring or fall, whichever is the first
normal period for favorable planting after the seed bed preparation.
Drill seeding would be the primary method. Areas with little gradient would be
seeded with the rows perpendicular to the direction of the prevailing wind. Where
necessary to prevent erosion, seeding would be done along the contour.
Broadcast seeding would be performed on any steep slopes and drainage areas
that may be disturbed in the Permit Area. The seed would be distributed
uniformly over the. area using a mechanical seed spreader. Immediately after
broadcast seeding, the areas would be raked or dragged along the contour. This
would cover the seeds with approximately one-quarter inch of soil. Pit seeding
would be used in areas in which vegetation re-establishment was particularly
difficult because the method allows for sheltering of seeds from eolian erosion
and for capturing moisture in the area of the seed.
When reseeding areas outside fenced mine units or the Plant, vehicular access to
reseeded areas would be restricted until vegetation was successfully reestablished. Because of the potential for excessive grazing pressure on these
areas, revegetation success would be evaluated in each growing season to
determine if additional weed control, a cover crop, or other protective measures
would be necessary. If such measures were considered necessary, LCI would
submit a plan to the BLM and the WDEQ-LQD.
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Revegetation Success
Revegetation would be deemed complete no earlier than the fifth full growing
season after seeding and when:
*
*

*
*

the revegetation was self-renewing under the site conditions;
the total vegetation cover of perennial species (excluding noxious weed
species) and any species in the approved seed mix was at least equal to the
total vegetation cover of perennial species (excluding noxious weed
species) of the undisturbed portions of the Permit Area;
the species diversity and composition were suitable for the postoperational land uses; and
the total vegetation cover and species diversity and composition were
quantitatively assessed in accordance with procedures approved by the
WDEQ-LQD.

Because many of the reclaimed areas would be relatively small in comparison
with the Permit Area and because of the similarity of the vegetation communities
at the site, LCI would delineate a comparison area in an undisturbed portion of the
site at least six months prior to evaluation of revegetation success. In addition,
LCI would describe the quantitative methods to be used for comparing the total
vegetation cover in the reclaimed and undisturbed areas and for evaluating species
diversity and composition. These methods, as well as the size and location of the
comparison area, would be submitted to the WDEQ-LQD for review and approval
at least six months prior to the fifth full growing season.
FinancialAssurance
Prior to the start of the Project, LCI would be required to establish and maintain a
reclamation performance bond, in an amount approved by the NRC, the BLM,
and the WDEQ-LQD, to cover the costs for a third party to complete groundwater
restoration, radiological decontamination, facility decommissioning, and surface
reclamation. Under order of forfeiture, the bond would be payable to the State of
Wyoming or the US Secretary of Interior (under which BLM operates). The bond
amount would be reviewed annually by the NRC, the BLM, and the WDEQ-LQD
and adjusted to reflect changes in cost and in the Project, including construction
and operation activities planned for the next year. Once the NRC, the BLM, and
the WDEQ-LQD approved the bond amount, LCI would submit an irrevocable
letter of credit or other approved surety instrument to the WDEQ-LQD, which is
the designated agency for holding the bond. Additional details about the bond are
provided in Section 2.1.1.1.8 of the NRC SEIS (201 la) and Section RP 5.0 of the
Reclamation Plan in the WDEQ-LQD Permit to Mine (LCI, 201 lb). The
calculated bond amount for the first year of the Project, including the Plant and a
portion of Mine Unit 1, is $6,151,685, as detailed in Table RP-4 of the WDEQLQD Permit to Mine (LCI, 201 lb).
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2.1.6

Schedule

Figure 2.1-8 provides the current estimated chronology of the Project and
illustrates the progressive development and restoration of the mine units up to
final reclamation. For the purposes of this EIS, and for correlation with the NRC
Construction, Operation
SEIS, the Project is described in three phases:
(Production), and Reclamation, because of the similarities in the activities and
impacts. These phases are sequential with respect to the Plant and each mine unit;
however, because *ofthe progressive development of the mine units, there is
overlap among the mine units (e.g., the first mine unit is in reclamation when the
third mine unit is in development). Therefore, the discussion of the schedule
includes the following:
" Construction
o Initial Construction
o Mine Unit Development
* Operation (Production)
* Reclamation
o Mine Unit Restoration and Reclamation
o Final Reclamation

2.1.6.1

Construction

Initial Construction
The major facility construction, including the Plant, access roads, equipment
staging areas, and UIC Class I wells, would be accomplished during the first year,
with the exception of the first deep well that was drilled in 2008.
Mine Unit Development
The schedule generally provides two years for development of a mine unit,
including provisions for drilling restrictions to protect wildlife and for submittal
of the Hydrologic Test Plan and Report for the mine unit to the WDEQ-LQD for
review and approval. The time requirement for mine unit development is a
function of manpower and drill rigs dedicated to the task. The driver for the
development timeline is the production schedule.
Many aspects of the
development time line can be adjusted as needed by increasing or decreasing the
quantity of drilling rigs and people dedicated to the task. Figure 2.1-8 reflects an
approximate 24-month plan to complete the development work as follows:
"

Monitor Well Installation: Typically 60 to 70 wells, plan two drill rigs for
five months;
" Pump Test and Sampling: Allow for three months;
" Mine Unit Application Preparation: Allow for two months;
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*

Injection/Production Well Installation: Typically, nine header houses per
unit, 60 wells per header house, requires ten drill rigs to complete one
header house in approximately 40 days, allow for 13 months total; and
* Construction (header houses and pipelines): Allow one month per header
house and associated pipelines (final header house completed in
Month 24).

2.1.6.2

Operation (Production)

Mine units are generally developed and activated in stages. Commonly, new
production is staged in the level of header houses, rather than staging in complete
new mine units. Depending on available pipeline and Plant capacity, an operator
may initiate new production in areas as discrete as individual patterns. Production
begins once injection of lixiviant begins. The total time for production of a
pattern is dependent on: the efficiency of the areal sweep of the lixiviant; the
effectiveness of the oxidation of the uranium in place; and the injectivity and
productivity of the formation (well flow rates). The factors below were
incorporated into the estimation of the average time for economic production
from a pattern of the Project.
" Production Rate: 32 gpm per production well, based on hydrologic results
of several formation characterization tests;
* Pore Volumes (PV): The estimated number of PVs processed to achieve
economic depletion of the pattern is approximately 60;
* Recovery Percentage: The percentage rate, based on laboratory tests,
would be a 84-to-93-percent recovery rate; however, an 80-percent
recovery rate was used for calculations; and
" Production Grade: The grade at which a pattern is expected to be turned
off because the lixiviant grade has diminished to an uneconomic level was
selected to be 10 mg/L U30 8 for the purpose of the production model.
Using the above information, the required time for economic depletion of a single
pattern is calculated to be 12 months. Therefore, production in a mine unit is
modeled to be completed 12 months after the initiation of production in the last
developed header house in the unit. There is commonly a delay between the
completion of development and the commencement of production at a given
header house as determined by the availability of flow capacity within the process
facility, specifically the ion exchange section. Figure 2.1-8 was developed on the
premise that the header houses within a mine unit would be activated in stages
and that the final header house would be activated approximately one year after
the first. Consequently, each mine unit would have an expected production life
cycle of two to three years.
The water balance variations for the Project are included in Figure 2.1-9 through
Figure 2.1-14. The various water balance scenarios presented contemplate the
possible operational modes that a typical ISR facility may encounter over the life
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of a project. By analyzing each scenario, it can be demonstrated that the facility
would be designed to manage the water flow variations from maximum Plant use
(Figure 2.1-11) to minimum Plant use (Figure 2.1-14).
One PV is equivalent to the sum of:
" the volume of water within the pattern area (thickness of the completion
interval times surficial pattern area times effective porosity of the sand);
" the volume of water outside of the pattern area affected by the 'horizontal
flare' of the lixiviant along the outer edge of the pattern area; and
* the volume of water above and below the completion interval affected by
the 'vertical flare' of lixiviant.
Each mine unit has a unique PV, although the mine units within the Permit Area
are anticipated to have similar PVs because of similar hydrogeologic
characteristics within the Permit Area and the projected Plant capacity. For the
Project, the PV of the first mine unit is calculated as 35.6 million gallons (Table
RP-4 of the WDEQ-LQD Permit to Mine [LCI, 201 lb]).
2.1.6.3

Reclamation

Mine Unit Restorationand Reclamation
The schedule includes two years for groundwater restoration in each mine unit,
based on 0.3 PV of groundwater sweep, 6.0 PV of RO, and 1.0 PV of
recirculation. The time provided for aquifer restoration includes approximately:
two months for each header house to serve as a buffer area between impacts of
production and restoration; nine months for groundwater sweep; twelve months
for RO; and one month for recirculation. The estimated number of PVs required
for restoration and, in turn, the schedule, are based on experience at other ISR
projects in Wyoming. The analogous projects and comparison with the Project's
setting are described in Section RP 2.3.3 of the WDEQ-LQD Permit to Mine
(LCI, 201 lb) and Attachment 6.2-1 of the NRC Technical Report (LCI, 2010).
The schedule also includes one year for surface reclamation of each mine unit.
This includes time for the well abandonment, radiological surveys per NRC
requirements, removal of surface facilities, and surface preparation and seeding
described in Section 2.1.5. Revegetation success would be monitored after
seeding, and in the fifth full growing season after planting, the vegetation would
be compared against the revegetation success criteria (Section 2.1.5 and Section
RP 4.5.5 of the WDEQ-LQD Permit to Mine [LCI, 201 lb]).
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FinalReclamation
The schedule includes two years for decommissioning the Plant equipment,
radiological surveys per NRC requirements, removal of the Plant structures, and
surface preparation and seeding described in Section 2.1.5. Revegetation success
would be monitored after seeding, and in the fifth full growing season after
planting, the vegetation would be compared against the revegetation success
criteria (Section RP 4.5.5 of the WDEQ-LQD Permit to Mine (LCI, 201 lb).
2.1.6.4

Schedule Adjustments

The schedule could be affected by various factors that would typically involve
adjustments to meet production schedules and contractual agreements, longer (or
shorter) than predicted mining or restoration times, or delays in mine unit
installations. In addition, if an area undergoing restoration is directly adjacent to
an area undergoing mining, all or a portion of the restoration unit could be serving
as a buffer zone, or could be in the final stage of restoration (stability monitoring).
The schedule may also be affected by restrictions to protect wildlife.
The current schedule reflects existing restrictions on drilling, and LCI would keep
in contact with the BLM and the WGFD for updated guidance.
To account for schedule changes, LCI would include in the Annual Report to the
WDEQ, the NRC, and the BLM a map of the Permit Area showing: the mine
units that are being developed, in production, and in restoration; and areas where
restoration has been completed. New areas where production or restoration is
expected to begin in the next year would also be identified. The actual schedule
would be compared with the projected schedule, and if it becomes evident that
LCI cannot comply with the approved schedule, a request for revision of the
schedule would be made, including explanation of the reason(s) for the changes
from the approved schedule.
2.1.7

Monitoring

LCI would be required to conduct monitoring related to the Project. These
requirements are mandated by various regulations and permits, including: State
wildlife protection regulations; air and water quality regulations; and the permits
from the WDEQ-AQD, the WDEQ-LQD, and the NRC. In addition to the
baseline monitoring required for the permits (Section 3.0), the following would
be monitored during the Project:
* air quality;
• archaeology and cultural resources;
" equipment performance (e.g.,. safety, effluent control, mine unit balance,
and pipelines);
* groundwater;
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*
*
*
*
*
*

health (radiation-related);
soils;
surface water;
transportation;
vegetation; and
wildlife.

Some monitoring would be conducted for the life of the Project, while other
monitoring would depend on the phase of the Project. Construction would
include the Initial Construction of the Plant and other life-of-mine facilities and
the Mine Unit Development, i.e., progressive construction of mine units.
Operation would include the productive time of each mine unit and the on-site
processing of the product. Reclamation would include the Mine Unit Restoration
and Reclamation, as well as the Final Reclamation of the Project facilities. Table
2.1-2 outlines the monitoring activity that would occur during each phase of the
Project, and additional details for each resource are included in Section 4.0.
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Table 2.1-2

Project Monitoring (Page 1 of 5)

Description

Monitoring Activity
Air~~

__________Project

Construction

Hourly measurements.
Daily observations.
Additional requirements may be part

Dust Control

X

X

X

x

Removed upon NRC's approval
Until on-site dust-generating
activities are finished.
activitiesarefinished.

of WDEQ-AQD permit.
70

C,)
-I

0

Continuous monitoring, quarterly
analysis reported to NRC semii-

Radiation: Radon Gas
and Direct Gamma

Confirmation of Survey
Mine
WasteUnits,
AreasPlant, and

Daily walk through.

Oin aniutrf

Mitigation and

0

Until mine unit reclamation and
plant decommissioning are

X
I

I

annually.

eore
Prior to construction and mine unit
development.
SHPO. evaluation.

k~he

Reclamation

Operation_____

It~Constrction_

Meteorological Station

Phases

eration

0

"0
0

X

daily on-site
activities
Until
then only
whenare
completed,

X

personnel are on-site.
C_

~~~tB~f~rnn

C)

Storage Ponds

04

UIC Class I Well(s)

ýmnce

-I

ffie"MOR8l1

I

Daily, weekly, quarterly, and annual
inspections/assessments; report leaks
to NRC.
Additional requirements may be part
of EPA NESHAPs permit.
Annual evaluation, report to NRC
and WDEQ.
Additional reporting requirements
I may be part of UIC Permit.

N)

completed.

_ _ _

_

_

_

_

_

_

_

x

Until reclaimed and sludge
reclaiedn
disposed.

X

Until wells are plugged.

0
_

CO
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r'P

Monitoring Activity

I-

I--

Pipelines and Process

Automated with pressure gauges and

Tanks

alarms.

Injection and Production
Flow Rates and
PressuresComplete.

Daily measurements and balancing.

Mining Progress

Evaluated annually, report to NRC
and WDEQ.

Pipeline Integrity

Prior to use.
Prior to use.
well
Once every five years and after

Mechanical hitegrity
Testing of Wells

0)

Downholc Injection
Pressures
ndwaterldw_
Aquifer Testing and
Monitor Well Sampling
N)

Decirptin
Monimin Aciviy
Decription

On-Site Baseline Wells
Eocurin

Monitoring

Reclamation

__

X

Until gound water restoration is
c

;0

_

_

C/)

X
X
X

X

X

X

X
_

_

X
I

N'

Until mine units are restored and
processing operations completed.

repair, WDEQ, I QD may require a
frequency.
different monitoring
Automated with pressure gauges and
alarms.
Before start-up of each mine unit.
Quarterly reports to NRC and
WDEQ-LQD.
Twice per month with additional
measurements if excursion is
detected.

Phases

IProject
Construction I Operation
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C)r

_I-

0

Co,

Monitoring Activity
MonitoringActivity
Off-Site BLM wells

Restoration Progress

Stability Monitoring

~~~~~~~~

X

Bioassay

______and

N

X

_

_

_

_

_

Monthly with increases to weekly
under specific conditions.
Initial and exit sample for all on-site
workers and monthly for workers in
specified areas.

Radon

Security
Security

I

Pro ect Phases
Operation
Reclamation
X
Until stability monitoring in last
mine unit begins.

Description
DeConstruction
Quarterly evaluation, report to NRC,
BLM, and WDEQ-LQD.
Daily, weekly, and monthly analyses
as needed, report to NRC, BIM., and
WDEQ-LQD.
Quarterly for twelve months, two
additional samples taken in the six
months following the initial
sampling, report to NRC, BLM, and
WDEQ-I,QD.

Monitoring of fenced areas, visitors,
shipments.

__

_

_

_

_

_

_

_

_

X

X

X

X

_

_

_

-o
0

_

C,)
Evaluation of Topsoil
Removal Practices
Evaluation of Topsoil
Protection Measures
RIat
11'3

X
Minimum quarterly evaluations.
Before and after removal of
I facilities, report to NRC and BLM.

X
I

X

N)

Table 2.1-2 Project Monitoring (Page 4 of 5)

0~i
0

0

Monitoring Activity

Description
Monitoring Activity
Description

Project Phases
Construction

Operation

Reclamation

Topsoil Viability

Before reclamation,

X

Replacement Depths

Whenever soil is replaced, report to
WDEQ-LQD and BLM.

X

Storm Water Runoff
Controls

Q
Quarterly evaluation.

Water Quality

Sampling and reporting per
WYPDES.

Surface Water

Monitoring only in case of spill or

Transportation Risk

Records of shipments, driver
training, vehicle safety inspections,

X

X

Road Conditions
Fuel Storage

and maintenance work will be kept.
Minimum quarterly inspections.
Minimum weekly inspections.

X
X

X
X

Weed Control

Minimum annual evaluation,
conduct following BLM guidance

X

X

-0
0
-O
0
Ii
0

0

-Il

r1a

other accidents.

for weed control.

X

X

X

X

_

X
Until groundwater restoration,
mine unit reclamation, and. plant
decommissioning are all done.

__

X

i-n
CO,

0
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rI-

Monitoring Activity
0
C,,

Revegetation Success

Description

Construction

Project Phases
Operation
Reclamation

Annual evaluation until five seasons
after successful reclamation of each
disturbed area, report to BLM;
Sample during the first growing
season five years after reseeding,

X

report to WDEQ-LQD.
0

0
Raptor Nests,

Sage Grouse Leks
;0

0

ni
-n

0P

Survey known leks annually,
including incidental survey of new
leks.
Aerial survey for new leks every

X

X

X

0

0
0
X

X

X

C/)

three years.

All Species,
All Species'

nri

Survey known nests and document
new nests annually.

All____Spe

0

Annual summary of accidents

reported.
___ies

All Species
Sensitive Species
All Species

__XX

Annual Wildlife Monitoring Report

____submitted

to BLM, WGFD.

Evidence of possible wildlife
exposure to toxic chemicals.
Mortality of sensitive species.
Large die-offs.

XXX

X
X

X
X

All incidents
Reported to BLM.
X
X
1. All species to be covered in the required report can be found in Section 4.9 of the EIS.

X

X
CO,
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2.1.8

Prevention, Reporting, and Correction of Accidental
Releases

LCI would be required to conduct activities in a manner that minimizes the risk,of
accidents and provides for prompt reporting and remediation of releases, as
required per the licenses and permits from agencies, including the NRC, the
WDEQ-LQD, and the WDEQ-WQD. The requirements from the various licenses
and permits are summarized in this section.

2.1.8.1

Prevention

As discussed in the Operations Plan of the WDEQ-LQD Permit to Mine (LCI,
2011b) and the NRC Technical Report (LCI, 2010), LCI would conduct the
following actions to reduce the potential for accidental releases:

*
*

Appropriate engineering design, construction, and maintenance of
facilities;
On-going employee training;
Development and implementation of Standard Operating Procedures
(SOPs) and plans, such as the SWPPP, covering topics including:
o pipeline installation and testing;
o automated system monitoring and alarming;
o site inspections; and
o corrective actions.

Table 2.1-3 lists the measures that would be taken to prevent the risk of spill and
leaks for the various facilities at the Permit Area. A comprehensive training
program would be developed and implemented prior to the initiation of operations
to ensure that on-site personnel are familiar with the physical and chemical
hazards present in the work place and how to successfully mitigate those hazards.
The training program would include, at a minimum, the following items:
*
*
"
"
*
*
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The distribution of physical and chemical hazards in the work area and
throughout the Plant and mine units;
Methods and observations that are in place or may be used to detect the
presence or release of a hazardous chemical in the work area;
The measures employees can take to protect themselves from the hazards,
such as in-place work practices and PPE to be used;
Emergency procedures (including evacuation and notification of public
emergency response personnel);
Details of the hazard communication program, including the labeling
system;
Material safety data sheets and how employees can obtain and use the
appropriate hazard information;
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" Physical hazards presented by process tankage, piping, and equipment and
how individuals may mitigate these hazards (lockout/tagout, confined
space, moving parts, cryogenic fluids, and so forth); and
" The potential for upset conditions and how to safely mitigate these
conditions.
LCI would designate an Environmental Health and Safety (EHS) Supervisor who
would ensure that all individuals that may be exposed to processing hazards
receive initial training. The EHS Supervisor would also ensure that employees
and contractors receive the appropriate initial and refresher training. When an
employee or contractor is given a new task, the supervisor would assess if
additional training would be needed and provide all necessary training before the
individual would be exposed to the hazard. On-the-job training would only be
acceptable if an experienced operator is on-hand to immediately oversee all
activities. All training would be documented by the trainer, with records
maintained until the associated licenses and permits are terminated.
Table 2.1-3
Potential Source of
Spills or Leaks

Pipelines, Fittings,
Valves

Buildings (Tanks,
Plant, header houses,
and pump houses)

Spill Prevention Measures (Page 1 of 2)
Prevention Measures
" All Plant equipment designed for the life of the
Project
* Pipelines constructed of corrosion-free high-density
polyethylene (HDPE) material
" Pipelines buried 5 to 6 feet below the ground surface
* Pipeline junctions made of either corrosion-free
HDPE material, stainless steel, epoxy-coated steel or
a combination of the three
" Pipeline systems equipped with high and low
pressure shutdown systems and flow meters
" Pipeline systems equipped with alarms to alert the
operator immediately of malfunctions
" Daily visual inspections of pipelines, valve stations,
power lines, header houses, well heads, fences roads,
and culverts by mine site staff
" Routine inspections by the mine unit operators
9 Tanks and vessels would be inside the Plant, where
possible; fuel tanks and other materials which could
not be stored inside the Plant would have approved
containment
* The Plant would have a concrete containment
curbing around the perimeter and several internal
berms and sumps to contain spills
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Table 2.1-3

Spill Prevention Measures (Page 2 of 2)

Potential Source of
Spills or Leaks
o

Buildings (Tanks,
Plant, header houses,
and pump houses)
Continued

o
o

o
o

o

Storage Ponds

o
o
o

o
9
Wells
o
9
o
Exploration Drill
Holes

o
o

Transportation
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o
o
o
o

ei1I~aue
Header houses and pump houses equipped with
sumps to contain spills Sumps equipped with fluiddetection sensors wired to automatic alarms and
shutoffs
Alarms and automatic controls to keep fluid levels
within the prescribed limits
Daily visual inspections of pipelines, valve stations,
power lines, header houses, well heads, fences roads,
and culverts by mine site staff
Routine inspections by the mine unit operators
Two duplicate ponds constructed to allow for the
complete removal of fluid from one pond to the
other in the event of a liner leak
Storage Ponds equipped with leak detection systems
between an impermeable base liner and the top liner
Each impermeable liner would be 40 mils thick
Maximum fluid depth of four feet with three feet of
free board
Storage Ponds would be kept full of water to
maintain their integrity by reducing liner exposure to
the elements
Storage Pond embankments, fences, liners and free
board inspected routinely
Monitoring of well construction, pressures in the
ISR system, mine unit balancing, and MITs of wells
Monitoring water levels and water quality in
adjacent aquifers conducted routinely
Boreholes plugged and abandoned with bentonite
mud or grouted
Monitoring water levels and water quality in
adjacent aquifers conducted routinely
Pumping tests conducted prior to mine unit start-up
to ensure no communication between aquifers
If there appears to be communication through
historic drill holes, those drill holes would be reentered and plugged
Regular road maintenance
Driver safety training
Use of proper containers
Chain of command for emergency response
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2.1.8.2

Reporting

Accident situations would require reporting and sometimes emergency
notification of various agencies. LCI would write and implement an Emergency
Response SOP that clearly defines under which circumstances reporting is
required and to which agency(ies). Each spill report would be documented in a
spill file that would be maintained until the facility is decommissioned and the
associated licenses and permit are terminated. Each annual report submitted to
the agencies would contain a map showing the location and date of each
reportable spill along with a table characterizing the date, volume, area, depth,
contamination level, sampling locations and remediation efforts for each
reportable spill.
2.1.8.3

Corrective Action

Corrective action would address immediate repairs to stop any releases, clean up
and remediation of any releases, and assessment and implementation of any
changes needed in work processes or equipment to prevent a recurrence. If an
upset condition resulted in the release of mining solutions or chemicals to the
environment, the affected system(s) would be shut down and thoroughly
inspected/tested by an individual familiar with that system before being restarted.
Clean up and remediation actions, including determining the extent of a release,
the resource(s) impacted, and appropriate actions to remove or remediate any
contamination would be implemented in accordance with agency requirements.

2.2 Agency-Required Measures
Agency-required measures and LCI's commitments and initiatives to comply with
the applicable environmental statutory and regulatory programs have developed
through several federal, state, and local permitting and licensing processes. As
summarized in Sections 1.4 and 1.5, the Project has completed the permitting and
licensing processes for the NRC, the WDEQ Land Quality, Water Quality, and
Air Quality Divisions, and Sweetwater County, among others. The majority of
these processes has included public notices and comment periods for scoping and
review of agency approvals and opportunities for hearing in accordance with the
specific agency requirements. In some instances, no public comments were
received, and in others, extensive comments were received and addressed. As
part of the WDEQ-LQD permitting process, an objection to issuance of the Permit
to Mine was received and a hearing held before the Wyoming EQC. The WDEQLQD decision was upheld (EQC, 2011).
The BLM reviewed the permitting and licensing actions, in particular the WDEQLQD Permit to Mine (201 lb) and the NRC SEIS and License (201 la and 201 ib),
and the required environmental protection measures associated with them. Table
2.2-1 is a cross-reference, by resource and activity, to the sections of the WDEQLQD Permit to Mine, NRC SEIS, and License in which the required
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environmental protection measures are discussed. The resources and activities
are:
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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Land Use;
Transportation;
Geology, Ore Mineralogy and Seismology;
Soils;
Surface Water, Wetlands and Aquatic Ecology;
Groundwater;
Vegetation;
Wildlife;
Wild Horses;
Meteorology, Climatology and Air Quality;
Noise;
Historic and Cultural Resources;
Visual and Scenic Resources;
Socioeconomic Conditions;
Background Radiology;
Public and Occupational Health;
Waste Management; and
Financial Surety.
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Cross-References to Environmental Protection
Table 2.2-1
Measures and Impacts in WDEQ-LQD and NRC Documents
(Page 1 -of 5)
NRC
Agency &
Document

WDEQ-LQD
Permit No. 766

Land Use
Baseline

Appendices
D1 & D2

SEIS
(1)
Proposed Action

No.
JLicense
L

(2)

Impacts

& Alternatives

Impacts

§ 3.2

--

§ 4.2.1.1
§ 4.2.1.2

Construction
Operation

§OP2.3

Reclamation

§ RP 4.5.1

§ 2.1.1.1.5

§§ 4.2.1.3 & 4.2.1.4

Transportation
Baseline

--

§ 3.3

--

§ OP 2.6

§§ 2.1.1.1.2.3 &
2.1.1.1.7

§§ 4.3.1.1 & 4.3.2.1

Construction

SUA-1 598 (3)

--

§§ 4.3.1.2 & 4.3.2.2

Operation
Reclamation
1

§§ RP 3.2

§§ 2.1.1.1.5.4 &

§§ 4.3.1.3, 4.3.1.4,

& RP 4.4

2.1.1.1.7

4.3.2.3, & 4.3.2.4

Geology, Ore Mineralogy, & Seismology
§ 3.4.1 & 3.4.3
Appendix D5
Baseline

§§ 2.1.1.1.2.4.1
through
2.1.1.1.2.4.3

Construction

0

--

§§ 4.4.1.1, 4.4.2, &
4.4.3
Condition 10.5

§ OP 3.3
§ 4.4.1.2, 4.4.2, &
4.4.3

Operation
§§ 2.1.1.1.2.4.3
Reclamation

§ 4.4.1.3, 4.4.1.4,
4.4.2, & 4.4.3

§ RP 3.1

Soils
Appendix D5,
Attachments
OP-5a & b

§ 3.4.2

....

§ OP 2.5

§ 2.1.1.1.2.1

§§ 4.4.1.1, 4.4.2, &

Operation

§§ OP 2.5 & OP 3.5

§§ 2.1.1.1.4.4 &
2.1.1.1.4.5

§ 4.4.1.2, 4.4.2, &
4.4.3

Reclamation

§§ RP 3.3 & RP 4.5

§ 2.1.1.1.5

§ 4.4.1.3, 4.4.1.4,
4.4.2, & 4.4.3

Baseline
Construction

_4.4.3

Condition 11.6

Conditions
11.6 & 12.13
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Table 2.2-1 Cross-References to Environmental Protection
Measures and Impacts in WDEQ-LQD and NRC Documents
(Page 2 of 5)

NRC

Agency &
Document

WDEQ-LQD
Permit No. 766

(1)

_

__

SEIS
Proposed Action

(2)

Impacts'

L
ILicense
No.
SUA-1598(3)

& Alternatives

Surface Waters, Wetlands, & Aquatic Ecology
Baseline

Appendices D6 &

§§ 3.5.1 & 3.6.2

Construction

§§ OP 2.9, OP
2.11.1, OP 3.5,&

§§ 6.2.2, 6.2.4,

Attachments OP-2 &

6.3.2, & 6.3.3

Dl1

OP-4

§§ 4.51.1.2, 4.5.1.2,

Operation

Reclamation

§§ 4.51.1.1, 4.5.1.2,
4.51.3, & 4.6.1.1.3
Condition 11.6

& 4.51.3

§§ RP 3.2 & RP 4.0

--

§§ 4.5.1.1.3,
4.5.1.1.4, 4.5.1.2, &
4.51.3

Groundwater

Baseline

Construction

Operation

Reclamation

Appendix D6 &
§ OP 3.6.4.1

§ 3.5.2

Conditions 10.9
through 10.12, &
11.3

§§ 2.1.1.1.2.4.1

Conditions 10.5,

§§ 4.5.2.1.1, 4.5.2.2,
11.6,12.4, &
through
12.15
2.1.1.1.2.4.3, 6.2.5,
& 4.5.2.3
§§ OP 2.9, OP
6.3.1, &6.3.2
2.11.2,
OP 3.0, &
Conditions 10.1,
Attachments
§§ 2.1.1.1.3.1.1
§ 4.5.2.1.2, 4.5.2.2, 10.5, 10.7 through
through
OP-2, OP-7, & OP-8
& 4.5.2.3
10.9,10.13,11.1,
2.1.1.1.3.1.3, 6.2.5,
11.4 through 11.6,
& 12.7
6.3.1, &6.3.2
6.2.5,
&§2.3.1
§§RP 1.0 & RP 2.0 §§2.1.1.1.4,

§§ 4.5.2.1.3,
4.5.2.1.4, 4.5.2.2, &
4.5.2.3

Condition 10.6

Vegetation

Baseline

Appendix D8

§ 4.3.4.1
§ 2.1.1.1.2.1

Construction
Operation
Reclamation
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§ RP 4.5

§§ 4.6.1.1.1.1, 4.6.2,
& 4.6.3

§ OP 2.7

§§ 6.2.3 & 6.5.1

§§4.6.1.2.1, 4.6.2, &

§§ 2.1.1.1.5.5
& 6.5.1

§§ 4.6.1.3, 4.6.1.4,
4.6.2, & 4.6.3

4.6.3
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Table 2.2-1 Cross-References to Environmental Protection
Measures and Impacts in WDEQ-LQD and NRC Documents (Page 3

of 5)

NRC
Agency &
Document

WDEQ-LQD
Permit No. 766 (1)

SEIS
Proposed Action
& Alternatives

License No.

(2)

Impacts

SUA-1 598

(3)

Impacts

Wildlife
Baseline

Appendix D9

Construction
§ OP 2.7 &
Attachment OP-6
Operation

§§ 6.2.3, 6.5.2, &
Appendix F

Reclamation
Wild Horses
Baseline
Construction
Operation
Reclamation

§§ 3.2.1,
3.6.1.2, & 3.6.3
§§§ 2.1.1.1.2.2, §4.6.1.12 ..1.1.4,
§§ 2.1.1.1.2.5,
4.6.1.1.2,4.6.1.1.4,
6.2.3, 6.5.2, &
4.6.1.1.5,
4.6.2, & 4.6.3
Appendix F
§§ 4.6.1.2.2,
§§ 6.2.3, 6.5.2, &
4.6.2, & 4.6.3
Appendix F

Appendix D9

§§ 3.2.1, &
3.6.1.2.7
§ 2.1.1.1.2.5

§ OP2.8 &
Attachment OP-6

§§ RP 4.5.4 & 4.5.5
§ 3.7

OP 5.1.1

§§ 2.1.1.1.6.1,
2.1.2, & 2.1.3

--

§§ 4.7.1.2,
4.7.3, & 4.7.3.2

§ 3.8

--

§§ 4.8.1.1, 4.8.2,
4.8.3

Construction

Reclamation

Conditon 12.8

§§ 4.7.1.3, 4.7.1.4,
4.7.3,
4.7.3.3, & 4.7.3.4

Reclamation

Operation

--

§§ 4.7.1.1,
4.7.3, & 4.7.3.1

Construction

Noise
Baseline

§§ 4.2.1.1 &
4.6.1.1.1.2
§ 4.2.1.2

Meteorology, Climatology, &Air Quality
Appendix D4
Baseline

Operation

§§ 4.6.1.3, 4.6.1.4,
4.6.2, & 4.6.3

§ OP 2.8

§§ 4.8.1.2, 4.8.2,
4.8.3
§§ 4.8.1.3, 4.8.1.4,
4.8.2, 4.8.3
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Table 2.2-1 Cross-References to Environmental Protection
Measures and Impacts in WDEQ-LQD and NRC Documents (Page 4

of 5)
NRC
Agency &
Document

WDEQ-LQD
SEIS
Permit No. 766 (1)Proposed Action
& Alternatives

Historic & CulturalResources
Baseline
Appendix D3

Operation

§§ 4.9.1.1, 4.9.2,
4.9.3
4.9.3Codto9.
§§ 4.9.1.2,
4.9.2,

§ OP 2.4

Reclamation

Condition 9.8

§§ 4.9.1.3, 4.9.1.4,
4.9.2, 4.9.3

Visual and Scenic Resources
Baseline

3.10-§§ 4.10.1.1, 4.10.2,
4.10.3
§§ 4.10.1.2, 4.10.2,
4.10.3

Construction
Operation

§§ 4.10.1.3,
4.10.1.4, 4.10.2,
4.10.3

Reclamation
Socioeconomics
Baseline
Construction

3.11
§ 2.1.1.1.2.6

-§§ 4.11.1.1, 4.11.2,
& 4.11.3
§§ 4.11.1.2, 4.11.2,
& 4.11.3

Operation

§§ 4.11.1.3,
4.11.1.4,
4.11.2, & 4.11.3

Reclamation
Environmental Justice
Baseline
Construction
Operation
Reclamation
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Impacts

License No.
-- (3)
SUA-159u

§ 3.9
Appendix E

Construction

(2)

§ 3.11

--

--

§ 4.12
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Table 2.2-1 Cross-References to Environmental Protection
Measures and Impacts in WDEQ-LQD and NRC Documents
(Page 5 of 5)
NRC

Agency &
Document

SEIS (2)
WDEQ-LQD
Permit No. 766 (1) Proposed Action
Im pacts
& Alternatives

License No.
License No5
SUA-1598
(3)

I

Public and OccupationalHealth (Radiological& NonRadiologicalConditions)
Appendix D10

Baseline

6 3.12.2

-12.9

Conditions 10.4,
12.2,12.3,12.5,
through
12.11, & 12.14

§§

Construction
§§ OP 2.9,

Conditions 9.7,
10.14 through
4.13.1.1, 4.13.2,
10.17, 11.2, 11.6,
4.13.3
& 12.12

OP 5.0, OP 5.1.1, &

OP 5.2.2.1

Operation

§§ 4.13.1.2, 4.13.2,
4.13.3

Reclamation

66 RP 2.2, RP 4.0,
&
66 2.1.1.1.4 through
RP 4.1 through 4.3

66 4.13.1.3,
4.13.1.4, 4.13.2,
4.13.3

Conditions 9.7,
10.14 through 10.17, 11.6&

12.12
Conditions 9.7,
10.3, 10.14
through 10.17,
11.6,12.12 &
12.13

Waste Management

Conditions 10.4,
12.2,12.3,12.5,
Baseline

6§3.13

Construction
§OP 5.0
Operation
Reclamation

§§ RP4.1
through 4.3

-12.9

§§ 2.1.1.1.2.5 &
2.1.1.1.6
O a2.1.1.1.3.2 &
2.1.1.1.6

§§ 4.14.1.1 &

§§ 2.1.1.1.5 &

§§ 4.14.1.1,
4.14.1.1.3,&
4.14.1.1.4

2.1.1.1.6

through
12.11, & 12.14

4.14.1.1.1

§§ 4.14.1.1 &
4.14.1.1.2

Conditions 9.6,
9.9, 11.1(D) &
12.6

FinancialSurety (ReclamationBond)
Amount determined by WDEQ-LQD, NRC, and BLM; approved surety instruments held by WDEQLQD and available to NRC and BLM. Amount reviewed at least annually, and instruments
increased if review indicates increase required.
1) Posted on the BLM NEPA web site for the Lost Creek Project:

http:llwwvvw.blm.gov/wytstlen/info/NEPA/documentslrfo/lostcreek.html
from:
http://adarmswebsearch2. nrc.gov/webSearch2/main.jsp?AccessionNumber-'ML1 11940049
/3)Available from: http:/l/www. nrc.govlreading-rm/doc-collectionslnuregs/stafflsrl9101s31

ý2) Available
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The baseline conditions for these resources are described in Section 3.0 (Affected
Environment).
For easier reference, the agency-required measures and
monitoring and the impacts are summarized, by resource, in Section 4.0. For
each resource, the agency-required and additional measures are discussed first,
followed by discussion of monitoring, impact significance criteria, and impacts.
The Proposed Action was analyzed with reference to the provisions of the 1872
Mining Law, the 43 CFR 3809 regulations, and the Rawlins RMP (BLM, 2008c).
Based on the BLM's review and on comments received during the NEPA process,
some additional measures would be needed to address concerns not previously
addressed through the other processes. These measures are listed in Table 2.2-2
and are included in the respective resource discussion in Section 4.0.
Table 2.2-2
Resource
Surface
Water

Aspect
Ephemeral
Drainages

Groundwater

Stability
Monitoring

Additional Measures (Page 1 of 2)
Description of Measures
Surface disturbing activities would be avoided
within 20 feet of the inner gorge of ephemeral
channels identified on Figure 3.5-1 or
identified in the field by best professional
judgment as a channel that meets the BLM
guideline criteria of a "defined channel formed
in response to ephemeral surface conditions."
Exceptions to this would be granted by the
BLM based on an environmental analysis and
site-specific engineering and mitigation plans
as required per 43 CFR 3809.41 1(d)(2). Only
those actions within areas that could not be
avoided and that would provide protection for
the resource identified would be approved.
As part of the reclamation plan and associated
monitoring, required per the 43 CFR 3809
regulations, at least two additional stability
monitoring samples would be collected, once
every three months over a six-month period,
after the initial stability period. The
monitoring information would also support
combined agency review of current stability
monitoring requirements.
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Table 2.2-2

Additional Measures (Page 2 of 2)

To ensure continued coordination and
consultation with other local, state, and federal
agencies and consistency with other agency
plans, policies, and agreements, a Technical
Advisory Committee (BLM, WGFD, and LCI)
would be established to develop the Adaptive
Management Plan to complement on-going
baseline data collection and existing
stipulations.
Fencing around the Storage Ponds would be
Fencing
Wildlife
upgraded to Type II fencing (WDEQ Guideline
No. 10 [1994c]) to preclude deer, antelope and
elk.
Wildlife
Fencing
New fence construction would be authorized
according to BLM standards unless modified
following consultation with affected parties.
All fencing would be wildlife-friendly fencing,
with appropriate collision deterrents, with the
exception of the fencing around the Storage
Ponds, which would be exclusion fencing.
Wildlife
Storage Ponds
If selenium levels were to reach 0.02 mg/L, or
above, in the Storage Ponds, mitigation
measures would be put in place to prevent
birds from using the Storage Ponds. The
mitigation measures used would be approved
by the BLM, and would be monitored for
effectiveness in preventing mortality of any
protected birds in accordance with federal and
state regulations, as required per 43 CFR
3809.401(b)(4).
Wildlife
Storage Ponds
The BLM would require the applicant to obtain
a Pesticide Use Proposal with associated
environmental analysis and consider other
Integrated Pest Management techniques, prior
to authorizing the use of pesticides.
Wild Horses Access
to To help protect healthy herds of wild horses,
Fenced Pattern LCI would work with the BLM to determine if
Areas
an automatic gate or pitless cattle guard would
help deter wild horse access to a pattern area if
the pattern gate were inadvertently left open.
Visual and Building
To help maintain the overall objectives of
Scenic
Completion
visual resource class, paint colors would
Resources
conform with BLM Standard Environmental
Color Chart CC-001.
Wildlife Greater
sage-grouse

Adaptive
Management
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2.3 Alternatives Development
NEPA requires evaluation of a No Action Alternative and reasonable alternatives
to the Proposed Action that may avoid or minimize Project impacts. A reasonable
alternative is defined by NEPA as one that is technically, economically, and
environmentally practical and feasible (BLM, 2011 g). With the exception of the
No Action Alternative, alternatives would need to meet the Project's objective of
producing an estimated six million pounds of uranium over an operating period of
12 years. Several alternatives were identified from the BLM's review of the
Proposed Action and from the issues and concerns raised from public scoping
comments and in collaboration with cooperating federal, state, and local agencies,
as well as tribal governments. As previously noted in Section 1.5, the public
scoping period for this EIS was in February/March 2011. Two cooperating
agency meetings were held in March and September 2011. In addition, public
scoping and comment periods as well as meetings with federal, state, and local
agencies and authorities were held for the NRC GElS (2009) and SEIS (201 la).
The alternatives that were considered and evaluated in detail include:
* No Action Alternative (also evaluated in the NRC SEIS [201 la]);
* Not Fencing the Pattern Areas; and
* Drying Yellowcake On-Site (also evaluated in the NRC SEIS).
Alternatives considered but eliminated from detailed study include:
* Portable DrillPits and Closed Loop Drilling Systems;
* Alternative Mining Methods (also an alternative eliminated from detailed
analysis in the NRC SEIS [201 la]);
* Alternative Waste Water Disposal Methods (discussed in the NRC SEIS);
* Phased Development of Mine Units;
* Alternative Lixiviants (also an alternative eliminated from detailed
analysis in the NRC SEIS);
* Shipping Uranium-Laden Resin;
* Alternate Plant Sites (evaluated by LCI prior to submittal of the NRC
license application and WDEQ-LQD permit application); and
* Alternate Routes for the East and West Access Roads (reviewed and
evaluated by the NRC, WDEQ-LQD, and WGFD).

2.3.1
2.3.1.1

Alternatives Evaluated in Detail
No Action Alternative

Under this alternative, no ISR operations would be conducted within the Permit
Area, although activities currently on-going would continue. At the site, LCI
would continue exploration activities, which would at least involve reclamation of
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disturbance associated with LCI's Drilling Notification Permit (in which less than
five acres may be disturbed at any given time). There would be no uranium
produced from the Permit Area and no favorable or unfavorable impacts from this
alternative. Current land uses, including livestock grazing, wildlife habitat,
dispersed recreation, minerals and energy development, and infrastructure, would
not be expected to change.
2.3.1.2

Alternative of Not Fencing the Pattern Areas

Under this alternative, pattern areas within the mine units would not be fenced.
Temporary fencing, however, would be installed around all of the drill pits,
including those drilled within the mine units. Fencing would be installed around
the Plant and Storage Ponds.
The pattern area fencing under the Proposed Action would be wildlife-friendly, to
allow passage of smaller animals but exclude cattle and wild horses. The purpose
of the fencing would be to reduce damage to wells and subsequent risk of spills.
However, if the pattern areas were fenced, grazing would not be possible in those
areas, and if a gate to the fenced area were left open, cattle or wild horses could
be injured if they entered the area and were startled. Therefore, the alternative of
'not fencing the pattern area' was evaluated in detail.
2.3.1.3

Drying Yellowcake On-Site Alternative (Preferred
Alternative)

The BLM selects the Drying Yellowcake On-Site Alternative as the preferred
alternative for this FEIS. The BLM's preferred alternative is the alternative
which the BLM believes would fulfill its statutory mission and responsibilities,
giving consideration to economic, environmental, technical and other factors. This
action involves drying the mineral solution into a solid yellowcake form within
the plant. Housing the drying-packing facility within the processing plant would
reduce shipments from the site, resulting in fewer transportation-related impacts,
wildlife disturbances, and cleaner air quality.
Under this alternative, LCI would construct, install and operate a yellowcake
drying-packing facility at the Permit Area. As with the Proposed Action,
yellowcake slurry (30 to 50 percent solids) would be produced. However, the
slurry would be filter-pressed to remove additional water, vacuum-dried, and
packaged on-site.
With a vacuum dryer, the heating system would be isolated from the yellowcake
so no radioactive materials would be entrained in the heating system or its
exhaust. The drying chamber that contains the yellowcake slurry would be under
vacuum, so that any potential leak would cause air to flow into the chamber rather
than out. Drying would take place at relatively low temperatures. Emissions
from the drying chamber would normally be treated through a bag filter to remove
FINAL EIS - LOST CREEK URANIUM IN-SITU RECOVERY PROJECT- VOLUME I
July 2012
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yellowcake particulates; and any water vapor exiting the drying chamber would
be cooled and condensed.
The dried product (yellowcake) would be removed from the bottom of the dryer
and packaged in drums for eventual off-site shipping for the next step in the
production of fuel for commercial nuclear power plants. The packaging area
would have a bag filter dust collection or comparable filtering system (e.g.,
'HEPA, cyclone) to protect personnel and to minimize yellowcake release. An
independent stand-alone filtration system would be used to remove particulates
from the air that would allow for better employee protection and flexibility.
During drum loading, the drum would also be kept under negative pressure via a
drum hood with a suction line. The final, dried product would be cooled,
packaged and shipped in 55-gallon drums.
Prior to constructing, installing and operating a yellowcake drying-packing
facility, the NRC License and WDEQ-LQD Permit to Mine would both require
modification with review and approval by those agencies. LCI notified the NRC
in April 2011 of its intent to request an amendment to its NRC License to install a
rotary vacuum dryer, and the application was submitted to the NRC in January
2012 (LCI, 2012). Use of a dryer would provide an economic benefit to the
proponent because payment of processing fees to another operator would not be
necessary. Use ofa dryer would also result in fewer shipments from the site due
to the difference in volume between yellowcake slurry and dried yellowcake.
Fewer shipments would reduce traffic impacts, including the risk of transportation
accidents and wildlife disturbance and collisions, and also reduce air quality
impacts from travel on unpaved roads. The condensate volume from the dryer
would be minimal and re-used in processing or disposed of through the disposal
system used during slurry production.
2.3.2

Comparative Summary of Impacts

Table 2.3-1 presents a summary of the impacts of the Proposed Action and the
alternatives evaluated in detail. Section 4.0 provides discussion of the impacts,
protective measures, and monitoring for each resource.
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Table 2.3-1

Crn

Impact Type

Proposed Action

No-Action
Alternative

Not Fencing the Pattern
Areas

Drying Yellowcake
On-Site

Additional
Discussion

Livestock'Grazing

Reduction in grazing:
0.7% of the Stewart Creek
grazing allotment;
0.7 % of the Cyclone Rim
grazing allotment; and
0.2 % of the Green Mountain
grazing allotment,
If all mine unit pattern areas
were fenced at the same time,
it would create an oblong
obstacle extending about 2.6
miles E-W and 0.5miles N-S.
See discussion under Wildlife.

No reduction in
current grazing
allotment access or
movement through
PermitArea.

Physically restricted grazing
acreage and cattle
movement would be
reduced from the Proposed
Action. However, access to
the pattern areas could be
hazardous or harmful if
cattle were to damage the
infrastructure.

Same impact as
Proposed Action.

Section 4.2

rn

0

0

Cl)

rn
Wildlife Habitat
Dispersed
Recreation
0

0n

Minerals and
Energy
Development
N)
0)
N

Comparative Summary of Impacts (Page 1 of 14)

Restricted access to the Permit
Area, but continued access to
the general area via existing
roads (e.g., the WamsutterCrooks Gap Road, Sooner Road,
East Access Road, and West
Access Road).

May delay development of
other resource extraction
projects in the Permit Area
until the Project is complete.

N'

-a
See discussion
under Wildlife.
No reduction in
current recreation
access.

No impact to
development of
other resource
extraction projects
I in the Permit Area.

See discussion under
Wildlife.
Physically restricted
recreational acreage would
be reduced from the
Proposed Action. However,
access to the pattern areas
could be hazardous or
harmful if recreationists
were to tamper with the
infrastructure.
Same impact as Proposed
Action.

See discussion under
Wildlife.
Same impact as
Proposed Action.

Section 4.9

:0
0

0O
Section 4.2
0
0

Same impact as
Proposed Action.

Section 4.2

CO,
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Impact Type

Proposed Action

Infrastructure-

Construction and reclamation
of access roads, utility,
corridors, the Plant, Storage
Ponds, fences, and mine units
will occur; the use of
preexisting roads and the
transmission line will increase.

I.-

No-Action
Alternative
No impact on
current
infrastructure.

Not Fencing the Pattern
Areas
Traffic patterns may be
slightly different than the
Proposed Action, due to less
physical restrictions to the
Permit Area.

0

C/)
M

Drying Yellowcake
On-Site
During construction,
slight increase in
traffic from Proposed
Action due to
additional
equipment. During
operations, decrease
in traffic from
shipping lower
volume, dried
yellowcake, rather

Additional
Discussion
Section 4.2

N'
0

0
-o
0

C,,

0
0

than slurry.

-I

Road
Improvements
Traffic volume

Improvements to the existing
East and West Access Roads.
At most, during construction,
traffic going to and from the
site could increase by
approximately 50 SUVs per day
and 2-5 tractor/trailers per day.

No improvements
would be made.
Current traffic
Volume would
continue,

Same impact as Proposed
Action.
Same impactas Proposed
Action.

C)
rn

Same impact as
Proposed Action.
Reduction in the
number of shipments
of yellowcake from
about one shipment
every five days to
about one shipment

Section 4.3
Section 4.3

I-fl
C,,

every 15 days.

0

Q

rMo

Changes to
Geologic
Conditions

Removal of uranium from the
target sandstones will result in
a permanent change to the
composition of these
sandstones.

No changes to the
geologic conditions.
Existing land use
activities that could
potentially impact
the geology (such as
mineral and oil and
gas drilling) could
still occur.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

I-

Section 4.4

Table 2.3-1
ImpactType

Proposed Action

No-Action
Alternative

Not Fencing the Pattern
Areas

Drying Yellowcake
on-site

Additional
Discussion

Soils

Short term (5 years or less) - A
total of about 72 acres
disturbed and 231,295 cubic
yards of topsoil removed and
stockpiled, to be reapplied
duringreclamation,
Long term (exceeding 5 years) A total of about 103 acres and
332,238 cubic yards of topsoil
removed and stockpiled, to be
reapplied during reclamation.

No disturbance or
topsoil removal
related to the
Project.

Slight reduction in the soil
disturbance due to less
construction, but reduction
in the efficiency of
mitigation measures in the
pattern areas, which would
reduce erosion risks and
maintain topsoil viability.

Same impact as
Proposed Action.

Section 4.5

Alteration of stream channel
geometry or gradient in the
immediate vicinity of road
crossings and the Plant.
Culverts installed on road
crossings as necessary to
prevent erosion. Drainage plan

No impacts to the
existing ephemeral
drainages, related to
the Project.

Potential for soil erosion
and subsequent sediment in
runoff to be slightly
increased because of grazing
in the pattern areas.

Same impact as
Proposed Action.

No impacts to the
existing-surface
water resources
related to the

Substantial increasein risk
of spills and leaks becauseof livestock damage to
wellheads and pipelines.

Same impact as
Proposed Action.

0

I-0

0

ni
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Surface Water
Drainage
Patterns
(Ephemeral
Drainages)

0

0
Section 4.6

-o
0
Z,

developed around Plant.

Spills and Leaks

The quality of surface water
runoff could be impacted due
to a spill or leak from
wellheads, pipelines, or tanks.

Project.

(0

I

I

_II

Section 4.6

co

N)

C)
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0

Impact Type

Spills and Leaks

0

N)

rn

N,)

Groundwater
Quality

Proposed Action

The quality of groundwater
could be impacted due to a spill
or leak from wells, pipelines, or
storage-ponds.

Groundwater quality in each
mineunit will be impacted
during the life of a mine unit (2
to 3.5 years) due to the
injection of the lixiviant and the
subsequent mobilization of
uranium and other metals into
the groundwater. Water
quality must be restored to
pre-mining class of use after
production ceases from mine
unit.

No-Action
Alternative

Not Fencing the Pattern
Areas

Drying Yellowcake
On-Site

Additonal

No impacts to the
existing
groundwater
resources related to
the Project.

May increase risk of spills
and subsequent
groundwater quality
deterioration due to
increased possibility of
damage to the wellheads
and other surface facilities
bylivestock and wild horses.
Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.7

No impacts to the
existing
groundwater
resources related to
the Project.:

0

Discussion

',-o

CO

Same impact as
Proposed Action,

Section 4.7

Table 2.3-1
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Impact Type

Proposed Action

Groundwater
Consumption
During Operation
and Restoration

Mine units will be operated
with a 0.5 to 1.5 % bleed for 2
to 3.5 years. At the maximum
rate of 1.5%, 90 gpm of liquid
waste produced (47,304,000
gallons per year), Ground
water modeling of production
and restoration indicates
drawdowns up to 5 feet within
about 3.5 miles from Permit
Area. Recovery of majority of

0
I,<

rn

Comparative Summary of Impacts (Page 5 of 14)
No-Action
Alternative
No impacts to the
existing
groundwater
resources related to
the Project.

Not Fencing the Pattern
Areas
Same impact as Proposed
Action.

Drying Yellowcake
On-Site
Same impact as
Proposed Action.

Additional
Discussion
Section 4.7

-o

drawdown within one year.
Ground water
Consumption for
Other Uses

0n

Groundwater for construction,
dust control, drilling, aquifer
testing, and employee use
_(e.g., showers, toilets)
(estimated at a maximum of 35
gpm) will be pumped from the
water supply wells.
Drawdowns up to 5 feet within
3 miles from Permit Area.
Recovery of majority of

drawdown
Vegetation
Disturbance

No impacts to the
existing
groundwater
resources related to
the Project.

:Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.7

C/)
0
0,
C/)

0•

in one year

Disturbance of approximately
345 acres (about 8% of Permit
Area) during the life of the
Project.

0

No impacts to
vegetation related
to the Project.

Slight reduction in the acres,
of vegetation disturbance
due to less construction. But
reduction in the efficiency of
revegetation in the pattern
areas.

Same impact as
Proposed Action.

Section 4.8.

Table 2.3-1
1P
14
N)

ImpactType
MOHR_______

.0
C/)

m

0
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Proposed Action
IdI
I

_-Z

No-Action
Alternative
______

Habitat
Disturbance

Disturbance of 345 acres
(about 8% of Permit Area) over
the life of the Project.

No impacts to
wildlife related to
the Project.

Potential
Disturbance of
Sage Grouse
Leks- Surface

Two Occupied-Inactive leks and
one occupied, active lek are
Within 0.6 miles of the access
roads, which will be upgraded.

No impacts to
wildlife related to
the Project.

Occupancy

I

Not Fencing the Pattern
Areas

J

Drying Yellowcake
On-Site

Additional
Discussion
.2

_-

Slight reduction in the acres
of habitat disturbance due
to less construction. But
reduction in the efficiency of
habitat restoration in the
pattern areas.
Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.9

Same impact as
Proposed Action.

Section 4.9

CO,

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.9

No impacts to
wildlife related to
the Project.

Same impact as Proposed
Action.

Same impact as,
Proposed Action.

Section 4.9

Potential loss of pygmy rabbits
in disturbed portions of Permit

No impacts to
wildlife related to

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.9

Area during the Project.

the Project.

One Occupied-Inactive lek and
two occupied, active leks are
within 1.9 miles of roads used
to transport production and

Transportation

waste.

Potential
Disturbance of
Raptor NestsProduction
Transportation

Potential disturbance of one
Ferruginous Hawk nest located
along an existing transmission
line and two-track road. A UIC
Class I Well located SE of this
nest was installed in 2010. A
pipeline from this well is
planned to be constructed'
along the existing road.

C)Q

N)

Pygmy Rabbits

-o

0

No impacts to
wildlife related to
the Project.

Potential
Disturbance of
Sage Grouse
Leks- Production

0
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Ico

Impact Type

Proposed Action

Wyoming Pocket
Gophers

Potential loss burrow
complexes in the disturbed
portions of the Permit Area
during the Project.
Potential for exposure of
wildlife to toxic chemicals from
spills or leaks.
Potential for increased risks of
strikes and predation to sage
grouse from fence
construction.
Potential exposure of small
mammals and birds to Storage
Pond water via ingestion.
Chronic exposures may be of
toxicity concern.

0
Exposure of
Wildlife to Toxic
Materials
Fence Strikes-and
Increased
Perching
Exposure of Small
Wildlife to
Storage Ponds
-..
c

0
0

0

rn

Habitat
Disturbance
Restriction in
Movement

Exposure to Toxic
Materials

N

C.,

Disturbance of 345 acres
(about 8% of Permit Area) over
the life of the Project.
Approximately 300 acres (at
most) will be fenced, which
may affect the movement of
the horses, requiring themrto
travel around the fenced areas.
Potential for exposure of wild
horses to toxic chemicals:
during spills and leaks.

No-Action
Alternative
No impacts to
wildlife related to
the Project.

Not Fencing the Pattern
Areas
Slight reduction in disturbed
acreage may decrease the
impact on Wyoming pocket
gophers.
Increased risk of exposure in
pattern areas.

Drying Yellowcake
On-Site
Same impact as
Proposed Action.

Additional
Discussion
Section 4.9

Same impact as
Proposed Action.

Section 4.9

Decreased risk of strikes and
predation due to perching.

Same impact as
Proposed Action.

Section 4.9

No impacts to
wildlife related to
the Project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.9

No impacts to wild
horses related to
the Project.
No impacts to wild
horses related to
the Project.

Slight reduction in the acres
of habitat disturbance due
to less construction.
Reduction in restriction of
movement of the wild
horses.

Same impact as
Proposed Action.

Section 4.10

Same impact as
Proposed Action.

Section 4.10

No impacts to wild
horses related to
the Project.

Increased risk of exposure in
pattern areas.

Slight increase of
exposure to spills and
leaks.

Section 4.10

No impacts to
wildlife related to
the Project.
No impacts to
wildlife related to
the Project.

0

`0
-0
C0

0

C,,
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Proposed Action
I_

Overall Emissions
0

Not a major source under New
Source Review or Title V of the
Clean Air Act; would not impact
attainment for ambient air
quality standards in the
surrounding region or in the
Class I or Class IIareas in the

No-Action

Not Fencing the Pattern

Drying.Yellowcake

Additional

Alternative

Areas

On-Site

Discussion

No impacts to air
quality related to
the Project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.11

No impacts to air
quality related to

Same impact as Proposed
Action,

Same impact as
Proposed Action,

Section 4.11

vicinity of the Project.

Fugitive Dust

Dust generated per year is:
estimated at 180 tons of PM10 .

Emissions from
Materials used in
Project

Approximately 13.5 pounds of
soda ash and 17.5 pounds of
salt released per year. May be
fugitive releases of cement,
dust orwelding fumes during
mine unit construction.

No impacts to air
quality related to
the Project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.11

Construction
Equipment

Average noise levels 50 feet
from the heavy construction
equipment are between 75 and
110 dBA. Levels drop rapidly

No impacts to noise
relatedto the
Project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.12

Historic and cultural
resources will not
be harmed due to
activities related to

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.13

;0

the Project.

0
0

beyond 50 feet.

Damage Due to
Direct.Surface
Disturbance

After mitigation, Site
48SW16604 could be subject to
surface scraping.

the Project.

C/)

0
Table 2.3-1
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Impact Type

Proposed Action

Erosion

Potential soil erosion may lead
to site exposure or deposition
-onto a site.

Intrusion or
looting

Increased number of people
accessing the Permit Area may
create a greater potential for
intrusion or looting of sites,
although routine inspection of
the area may discourage

0
Q-

70

Cd,

No-Action
Alternative
Historic and cultural
resources will not
be harmed due to
activities related to
the Project.
Historic and cultural
resources will not
be harmed due to
activities related to
the Project.

Not Fencing the Pattern
Areas
Same impact as Proposed
Action.

Drying Yellowcake
On-Site
Same impact as
Proposed Action.

Additional
Discussion
Section 4.13

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.13

No impacts to visual
and scenic resources
related to the

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.11

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.8

Less fencing to impact visual
and scenic resources.

Same impact as
Proposed Action.

Section 4.14

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.15

intrusion or looting.

~~isuaR
and cenc l
Dust

ce
Potential for reduced visibility
due to dust generation.

Vegetative
Disturbance

An estimated 345 acres of land
will be disturbed.

Equipment and
Project Facilities

Equipment and facilities will be
discernable during the day and
during occasional light use at

No impacts to visual
and scenic resources
related to the
Project
No impacts to visual
and scenic resources
related to the

night for safety and security.

Project.

The population of the region
will increase by 298 to 340

No impacts to
socioeconomic

people.

conditions related

Project

Local
Demographics
N
(7'

to the Project.

Table 2.3-1
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N)

-'4

ImpactType

Proposed Action

Gross Domestic
Product

Project will contribute
approximately $360,000,000 to
the Nation'sGDP.

02
r-

C/)

Revenue
Generated from
Project Costs

Project costs will contribute
approximately $225 million in
revenue, notincluding local,
state and federal taxes.

Taxation

Taxation contributions;
throughout Project life are
estimated as follows:
Federal income:.$52,000,000
Wyoming Severance:
$6,600,000
County Ad Valorem:
$12,400,000
County Property:
$ 1,600,000.
Potential creation, both directly
and indirectly, of 119 to 148
positions.

M

C-)

rri
Labor
Employment and
Income

N)

No-Action
Alternative
No impacts to
socioeconomic
conditions related
to the Project.
-Baseline conditions
would continue.
No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions.
would continue.
No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions
would continue.

Not Fencing the Pattern
Areas
Same impact as Proposed
Action.

No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions
would continue.

Drying Yellowcake
On-Site
Same impact as
Proposed Action.

Additional
Discussion
Section 4.15

0

C/)

0
Minimally reduce the
Project's expenditures.

Same impact as
Proposed Action.

Section 4.15

Minimally reduce the
Project's expenditures.

Same impact as
Proposed Action.

-Section 4.15

Minimally reduce the
Project's employment.

Same impact as
Proposed Action.

-Section 4.15

C/)
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Impact Type

Proposed Action

Cost of Living and
Housing Impacts

Increase regional housing
demand. As many as 148
housing units would be
required.

Infrastructure
and Services

Increases in population create
the potential for earlier than
anticipated improvements to
local infrastructure and
services. Likelyto be low costs.

c-i

0

Co

0
Education
r-

An estimate of 105 children will
enter regional school systems.

Health Care

Minimal impact to existing
health care system; necessary
infrastructure already exists.

Recreation

Revenue generated by
additional population will
benefit the local communities
and the State,

rri

No-Action
Alternative
No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions
would continue.
No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions
would continue.
No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions
would continue.
No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions
would continue.

Not Fencing the Pattern
Areas
Same impact as Proposed
Action.

Drying Yellowcake
On-Site
Same impact as
Proposed Action.

Additional
Discussion
Section 4,15

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.15

Same impact as Proposed
Action.

Same impactas
Proposed Action.

Section 4.15

No impacts to
socioeconomic
conditions related
to the Project.
Baseline conditions
would continue.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.15

N'
"0
Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.15

0
C/)

ni

C/)
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Proposed Action

No-Action
Alternative

Not Fencing the Pattern
Areas

Drying-Yellowcake
On-Site

Additional
Discussion

Minority
Populations

Lack of significant minority
population in the region.
Disproportionately high or
adverse impacts are not
anticipated.
Lackof significant low-income
population fin the region.
Disproportionatelyhigh or
adverse impacts are not
anticipated.
Tribal populations reside
outside the region directly;
i m pacted by the Project.
Disproportionately. high or
adverse impacts are not
anticipated.

No impacts to'
environmental
justice'related to
the project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.16

0
-0

No impacts to
environmental
justice related to
the project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.16

0

No impacts to
environmental
justice related to
the project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.16

ro

No impacts to public
and occupational
health related to the
Project.

Potential for wildlife and
cattle to damage well heads,
releasing radiological
production fluids,

Potential for workers
in the Plant to be
exposed from an
accidental release
from dryer.

Section 4.17

CO

No impacts to public, Lack of fence creates a
and occupational
higher potential for injuries
health related to the associated with header
Project.
houses for peopleunfamiliar
with pattern area.

Addition of more
complex equipment
to processing area
creates more
potential mechanical
hazards.

;Section 4.17

Z

Low-Income
Populations

Tribal
Populations.

0

Radiological
Exposure

rn

N.

Impact Type

Mechanical
Hazards

Small amounts of radon will be
released from the mine units
and Plantand Vented to the
atmosphere. Potential for
workers to be minimally
affected.
Potentialfor injury from useof
machinery or heavy
equipment.

0

Z

Table 2.3-1

I I

Comparative Summary of Impacts (Page 13 of 14)

No-Action
Alternative
No impacts to public
and occupational
health related to the
Project.

Not Fencing the Pattern
Areas
Same impactas Proposed
Action.

Drying Yellowcake
On-Site
Same impact as
Proposed Action..

Additional
Discussion
Section 4.17

No impacts to waste
management
related to the

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.11

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.17

Impact Type

Proposed Action

Non-Radiological
Exposure

Chemicals, fumes and
emissions from equipment and
processing. Potential for
workers to be minimally
affected.

Non-Radioactive
Airborne
Emissions

Emissions from equipment and
dust from traffic and
earthmoving.

Radioactive
Airborne
emissions

Small amounts of radon will be
released from the mine units
and Plant and vented to the

No im pacts to waste
management
related to the

-atmosphere.

Project.

40 to 80 gallons of waste
petroleum products per month.
5 to 10 gallons of waste

No impacts to waste
management
related to the

chemicals per year.

Project.

Small quantities yield little
potential for impacts.
Discharge in accordance with
WYPDES requirements.

Domestic Sewage

Liquid 11(e)(2)
Byproduct
Materials

0

Project.
0

0

0

rri

Waste Petroleum
Products and
Chemicals
Native
Groundwater
Surface Discharge
and Storm Water

0l

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.18

No impacts to waste
management
related to the
Project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.18

Small quantitiesyield little
potential for impacts. Septic
system approved by County
and maintained by licensed
contractor.

No impacts to waste
management
related to the
Project.

Same impact as Proposed
Action.

Same impact as
Proposed Action.

Section 4.18

Disposal of up to 250 gpm in
UIC Class I wells permitted on
site. Expected rate of 115 gpm.

No impacts to waste
management
related to the

Same impact as Proposed
Action.

Minimal addition of
liquid for disposal.

Section 4.18

0

-Z

Runoff

Project.

N)

C0
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0

Impact Type

r-

Non-hazardous
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2.3.3

Alternatives Considered and Eliminated from Detailed
Study

The following alternatives and management options were considered but were
eliminated from detailed analysis as either unreasonable or impractical because of
technical, legal, or policy considerations. Some other concepts were raised as
potential independent alternatives, but were subsequently considered to be
required stipulations, mitigation, or incorporated as part of another alternative.
These alternatives and concepts were developed through interdisciplinary team
meetings, meetings with agencies, and input received during public scoping.

2.3.3.1

Portable Drill Pits and Closed Loop Drilling Systems

Either portable above-ground metal tanks or excavated pits are used to circulate
the drilling mud and allow drill cuttings to settle out of the mud. The aboveground metal tanks are usually referred to as portable drill pits. Closed loop
drilling systems are an enhancement of the portable drill pits in that these systems
allow for additional separation of drill cuttings from the mud. For simplicity in
the following discussion, the above-ground tanks and closed loop drilling systems
are referred to as portable drill pits. Components of the portable drill pits may
include shakers, baffles, settling basins, centrifuges, and suction basins for
separating the drill cuttings from the drilling mud. Depending upon the size and
configuration of these components, they may be divided among two or more
tanks. Depending on the required capacity of the portable drill pits, a flatbed
trailer and additional equipment for loading and unloading the trailer may be
required to transport the portable drill pits to the Permit Area and between drill
holes. Some portable drill pits have bottom rails that allow them to be skidded
from one drill hole to the next, providing the distance is short. Other portable
drill pits are wheel-mounted, and smaller pits may be towed behind a pickup
while larger pits would need to be towed with a tractor-trailer. For a portable drill
pit of comparable capacity to the excavated pit in the Proposed Action, it is likely
a flatbed trailer or tractor-trailer would be needed.
Portable drill pits were considered as an alternative to the excavated drill pits
described for drilling the pattern areas and monitor wells in the Proposed Action
(Section 2.1.2.3) as a potential way to reduce overall surface disturbance. After
analysis, the use of portable drill pits was not evaluated in detail due to four
primary concerns, which are discussed in the following subsections.
While portable drill pits have proven advantageous for much larger oil and gas
drilling operations (and in some instances for individual water wells), their
application to ISR drilling would not be as advantageous. Oil and gas mud pits
are generally 0.3 acres or larger in size, as needed to handle the large volumes of
drill mud and cuttings, and are open for months. ISR pits are significantly smaller
(e.g., 0.003 acres [Figure 2.1-7]) and are open for a few days. Also, ISR drilling
fluids and cuttings do not contain the oily/briny materials of concern in oil and
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gas drilling. In addition, the safety advantage (reduction of gas kicks) in closed
loop drilling for oil and gas is generally not a concern for ISR drilling. Surface
reclamation, including topsoil replacement and vegetation re-establishment, has
generally not been problematic at ISR projects where conventional mud pits were
used, provided proper practices for topsoil protection and pit reclamation are
followed during drilling and operation (e.g., stripping and stockpiling topsoil and
timely revegetation of disturbed areas as required per the WDEQ-LQD Permit to
Mine and mitigation measures in this EIS). The BLM and WDEQ-LQD site
inspections, the annual report reviews, and the WDEQ-LQD permit revision
process also provide an opportunity to consider future changes in drilling
technology and associated mud and cuttings handling practices.
Analysis of Surface DisturbanceReduction
The acreages of vegetation and topsoil disturbance related to the Project are
detailed by facility (e.g., Plant, Mine Units) in Table 4.5-1 and discussed in detail
in Sections 4.5 (Soil) and 4.8 (Vegetation). As a conservative approach, based on
experience at other ISR operations, vegetation disturbance includes areas on
which vegetation is crushed, but not removed, as well as areas from which
vegetation is removed. Therefore, there would be no change in the total
vegetation disturbance because the portable mud pits and associated equipment
would have similar impacts to the other drilling equipment. With respect to
topsoil removal, topsoil would be removed and replaced from about 14 acres total
for the mud pits at the monitor wells outside the pattern areas and from about 21
acres total for the mud pits in the pattern areas. Therefore, the potential difference
in acreage of topsoil removal if portable mud pits were used, assuming off-site
disposal of the drill fluids and cuttings, would be about 35 acres (less than 10
percent of the total acreage disturbance for the Project). If the drilling fluids and,
cuttings are disposed of on-site, the potential acreage difference would be less
than 35 acres because of the need for topsoil removal at the disposal site.
LCI proposes using up to ten drilling rigs for mine unit development (drilling and
installing injection wells, production wells and monitor wells) with additional rigs
for exploration and delineation drilling. One portable drill pit would be required
per drilling rig. Even if one larger pit could be placed at a central location for
drilling more than one well (e.g., in the pattern areas), the need for longer hoses
from the pit to the well locations increases the risk of spills and leaks and
increases surface disturbance as the hoses are moved between holes. Although
topsoil stripping might not be required for portable drill pits initially, the weight
of the equipment and the additional traffic to place, clean out, and remove the
portable drill pits could result in topsoil compaction and could result in
requirements for removal of topsoil for subsequent drilling.
The drill cuttings and some or all of the drilling mud must be disposed of as the
portable drill pit is filled. If this material is disposed of by drying and burying at a
designated location on-site, additional surface disturbance and wildlife exclusion
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would be needed at that location for the life of the Project. Therefore, using the
excavated mud pits results in less surface disturbance than use of the portable
mud pits and an on-site drying and disposal location.
The other concerns identified with respect to the Project-wide use of portable mud
pits relate to transportation, wildlife, and logistics. These concerns are discussed
below.
Transportation
If portable drill pits were used, the amount of equipment and personnel required
on-site would increase. Initially, the portable drill pits and associated equipment
would need to be brought to the site, and then would need to be moved with the
drill rigs. In addition, the drilling mud and cuttings would need to be cleaned out
of the portable drill pits, e.g., with a vacuum truck, dried, and disposed of at
designated locations on-site and/or off-site. Alternately, the portable drill pits
would need to be removed from the drill site and emptied at a designated location
on-site or off-site. During installation of the pattern area, about 1.5 wells would
be completed per day. The disposal of drilling mud and cuttings may require
more than one trip per day from each well, depending on the portable pit size and
subsurface conditions. Most vacuum trucks have capacities from 3,000 to 5,000
gallons. Presuming the larger trucks are available, then at least 1.5 trucks per day
would be needed if the portable drill pits were of similar size to the excavated pits
and depending on how much of the drilling mud could be reused. As not all of
the wells would be finished on different days, a more realistic scenario would be
an additional two to three trucks per day.
The potential increase in on-site traffic associated with the use of portable mud
pits, the subsequent increase in emissions and the potential for more accidents,
particularly with the equipment proximity in the pattern areas, are considered to
weigh against any potential benefit if surface disturbance were reduced.
Wildlife
The potential increase in on-site traffic associated with use of portable mud pits
could also increase the risk of wildlife injury or mortality due to collisions.
Similarly, if the drilling fluids and cuttings were disposed of off-site, the increase'
in traffic to and from the site would also increase the potential for wildlife
collisions.
Another concern pertaining to wildlife is the need for additional exclusion areas.
The use of a centralized location for drying and disposal of the drill cuttings is
considered more problematic than the use of excavated mud pits with respect to
wildlife exclusion. Mud pits for the monitor wells and in the pattern areas are
generally open less than a week. They are fenced while open, and then backfilled
and topsoil is reapplied. In addition, they are usually in areas where there is
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considerable human activity, deterring wildlife presence. A centralized disposal
site would essentially be open for several years, which would require fencing,
deterrence for birds, and similar measures to exclude wildlife from the disposal
site.
Logistics
With respect to logistics, rig and driller availability have been at a premium in
Wyoming, and the specialized equipment would further restrict the equipment and
contractor availability and would increase costs.
In addition, during cold weather, keeping fluids in any additional above-ground
equipment, such as tanks and hoses, from freezing would add to the drilling time
and fuel use.
2.3.3.2

Alternative Mining Methods

Methods used to extract uranium resources include ISR mining, open pit mining,
and underground mining. ISR mining is commonly used to recover uranium from
low-grade ores where other mining and milling methods may cause significant
environmental impacts or may not be economically feasible. As described in
Section 2.1.1, ISR mining (otherwise known as 'solution' mining) involves
injecting a lixiviant through a series of wells installed in the ore body. The
lixiviant dissolves the uranium in the ore body. The resulting uranium-laden
solution is then pumped to the surface through production wells. After moving
through pipelines, the uranium in solution is then recovered in a processing plant.
Open pit mining and underground mining methods, which are described below,
were considered as alternatives to ISR mining.
Open Pit Mining
Open pit mining requires the removal of all material covering the ore body
(overburden) and then the ore itself. The ore would then be transported to a
conventional mill for further processing and extraction through grinding,
leaching, purifying, concentrating, and drying.
From a technical standpoint, the mine pit and waste rock piles from excavation of
the overburden would make permanent changes to the topography of the Permit
Area (and the post-mine land uses). The pit, which would be on the order of 300
to 700 feet deep, would require a disturbed area approximately three times the
area of the ore body mined in order to maintain slope stability. Open pit mining
at the Permit Area would also require substantial dewatering of the pit to depress
the potentiometric surface of all aquifers. Large quantities of groundwater would
be discharged to the surface. Some of this groundwater would contain naturally
elevated radium, radon and uranium, requiring treatment before discharge, and the
treatment residue would need to be disposed of as radioactive solid waste.
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Potential personnel injury rates and potential radiological exposures at the mining
site would also be higher with open pit mining than what would be experienced
with ISR mining.
A mill tailings pond would be required to contain the millions of tons of waste
produced from the uranium mill. Although the mill would be at a different
location, the additional material from the Project would contribute to the size of
the tailings facility. This material would represent a large volume of radioactive
tailings slurry covering a large area of ground surface. Conventional mill
operation would involve higher risks of spillage and radiological exposure to both
personnel and the environment than those associated with the proposed ISR
operations.
UndergroundMining
Underground mining of the uranium resources at the Permit Area would involve
sinking of shafts to the vicinity of the ore bodies, horizontally driving crosscuts
and drifts to the ore bodies at different levels, physically removing the ore, and
transporting the mined ore to a conventional mill for further processing.
Processes for milling and uranium extraction from underground mined ores would
be the same as those for ores mined from the open pit.
The technical disadvantages of underground mining closely parallel those of open
pit mining. These, as stated above, include permanent changes to the topography
(though in a smaller scale than open pit mining because less amounts of waste
rock would be generated), generation of a significant amount of water and mine
tailings, increased risks of injury and potential exposure to radioactive materials
during mining and milling, and large amounts of initial investment.
Another major concern for underground uranium mining is the potential exposure
of miners to radon gas if the gas was not continuously vented to the atmosphere.
Land surface subsidence could also occur after the completion of underground
mining.
Because of the potential for additional risks to human safety, a greater amount of
surface disturbance and other environmental impacts, and greater need for
reclamation, Alternative Mining Methods were not considered in detail.
2.3.3.3

Alternative Waste Water Disposal Methods

The liquid process waste generated from uranium ore processing is an 1 (e)(2)
byproduct material. The Project would generate about 105 gallons of liquid
process waste per minute, primarily from the production and eluate bleeds and the
yellowcake wash water. The production bleed would generate between 30 and 90
gpm, totaling 100 gpm when combined with the restoration discharge. An
additional 5 gpm would be generated from the eluate bleed and yellowcake wash
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water. Laboratory analyses of the production fluid would produce another 25
gallons per day (Operations Plan, WDEQ-LQD Permit to Mine [LCI, 201 lb]).
Two alternative waste water disposal methods, evaporation ponds and land
application, were considered.
EvaporationPonds
Solar evaporation ponds are an alternative to the UIC Class I wells described in
the Proposed Action. The primary function of the evaporation ponds would be to
provide temporary storage of the liquid process waste as it is allowed to evaporate
from natural solar radiation. The evaporation ponds must be designed to provide
adequate storage with sufficient freeboard and must have liners that are designed,
constructed, and installed to prevent any migration of wastes to the adjacent
subsurface soil, groundwater or surface water during the active life of the ponds.
A leak detection system must be installed immediately below the liner and a
groundwater monitoring program must be established in accordance with the
groundwater protection standards established by the EPA in 40 CFR Part 192,
Subpart D and E.
The capacity of the evaporation ponds must account for the evaporation rate
compared to the total liquid (liquid process waste plus precipitation) input into the
ponds. In addition, evaporation rates would need to be determined for the liquid
process waste. It has been demonstrated that fresh water evaporation rates
decrease as the amount of solids and chemical concentrations increase in the
solution (Pochop et al., 1985). An evaporation pond design based solely on fresh
water evaporation rates may fail at some point due to overtopping.
The design of the evaporation ponds must provide resistance to wind and water
erosion during the Project operations. The planning, siting, and design of the
evaporation ponds are described by the NRC in 10 CFR Part 40, Appendix A.
The design, construction, and inspection of embankment retention systems at
Uranium Recovery Facilities are described in NRC Regulatory Guide 3.11
(2008a). The siting and design must also follow applicable EPA requirements
contained in 40 CFR Part 264.
The construction and operation of evaporation ponds involves additional land
disturbance compared to ISR. Based on the estimated production rate of 105 gpm
of liquid process waste and an estimated average annual evaporation rate of 42.5
inches determined for Pathfinder Dam (Pochop et al., 1985), the minimum total
pond area would be 40 acres. The area would also require exclusion fencing.
Productivity and efficiency would also be an issue. -Due to the severe winter
weather conditions at the Permit Area, the evaporation ponds would be frozen and
covered with snow for several months, making any evaporation close to
impossible. In addition, the solid wastes that precipitate from the process water
would be radioactive and extensive efforts would be needed during the
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reclamation phase to clean up and dispose of these solid wastes. Sludge
accumulation could also decrease the useful life of the evaporation ponds.
Land Application
An alternative to the UIC Class I well liquid process waste disposal method is
land application. Land application uses irrigation equipment to discharge treated
process water to the land surface. The process water would have to be treated in
accordance with the requirements contained in NRC 10 CFR Part 20, Subparts D
and K and Appendix B before being broadcast onto the land surface. The treated
process water would have to meet the requirements of WYPDES, and the
NESHAP regulations contained in NRC's 10 CFR Part 61. A regular monitoring
program would be required to ensure that soil loading and vegetation
concentrations fall within the permit limits.
.As with the evaporation ponds, severe winter conditions in the Permit Area would
limit the efficiency of land application. Storage of the water would be necessary
during the winter months. This would require an additional storage pond to hold
the treated water during the winter months.
Since evaporation ponds and land application involve additional surface
disturbance or impacts and are not practical considering the weather conditions of
the Permit Area, these Alternative Waste Water Disposal Methods were not
considered in detail.
2.3.3.4

Phased Development of Mine Units

A mine unit consists of ISR amenable production zones within a sandstone
bounded by upper and lower hydrologic barriers. In the simplest scenario, a
monitor well ring radially bounds the injection and production wells in the ore
zone as one of the primary means of ensuring control of mining solutions within a
mine unit. Monitor wells are also completed in underlying and overlying zones to
ensure no vertical movement of fluid from the production zone (Figure 2.1-4).
Mine units (and even the header houses within the mine units) are developed,
produced, and reclaimed sequentially, i.e., the Proposed Action proceeds in
phases. Two approaches to defining the phases were considered, one of which is
primarily technical and the other of which is primarily regulatory. The first
approach relates to the scale of the mine units, and the second approach relates to
whether the phases are 'schedule-based' or 'standard-based'.
Scale of the Mine Units
The scale of the mine units for a given ISR operation depends on a variety of
factors, including ore distribution, aquifer characteristics, plant capacity design,
and operational feasibility. An alternative to the three mine units in the Proposed
Action is the installation of larger or smaller mine units. Under the larger mine
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unit scenario, there would be fewer mine units but more wells and associated
production equipment per mine unit. Under the smaller scale mine unit scenario,
there would be more mine units but fewer wells and associated production
equipment per mine unit. For a larger mine unit, the time required for the
activities associated with developing, producing, and reclaiming the mine unit
would increase dramatically. Conversely, for a smaller mine unit, the time
required for all activities associated with developing, producing, and reclaiming
the mine unit would decrease. For a smaller mine unit, operation may not be
feasible, e.g., due to increased potential for interference in ore production and
groundwater restoration based on the aquifer conditions. In addition, from an
economic standpoint, more mine units would need to be in operation at any one
time under the smaller mine unit scenario.
Based on the aquifer testing conducted by LCI (Appendix D6 of the WDEQ-LQD
Permit to Mine and Attachment MU1 2-4 of the WDEQ-LQD Mine Unit 1
documents [LCI, 201 lb]), the ore distribution in the HJ Sand (Appendix D9 of the
WDEQ-LQD Permit to Mine [LCI, 201 lb]), operational feasibility, and WDEQLQD regulatory review, three mine units are currently considered the best
approach to efficient mining and resource protection. Initially, the Project
included six mine units in the same area as the three mine units. However, as
described in Project Development of the Adjudication File of the WDEQ-LQD
Permit to Mine (LCI, 201 lb), consolidation to three mine units was considered
more appropriate.
Regardless of the number of mine units in the Permit Area, the total disturbance
area does not change because the footprint of the mine units follows the ore trend.
Therefore, this alternative was not evaluated.in detail. Due to the relatively short
timeframe of the Project, the total disturbance area of the Project is considered
rather than staged disturbance areas of the mine units when evaluating potential
Project-related impacts and mitigation measures (Section 4.0).
Schedule-Based versus Restoration-andlor-Reclamation-BasedPhases
In the Proposed Action, the schedule provides a basis for the Project phases.
Similar to the requirements of other mining operations (e.g., coal),
contemporaneous reclamation would be performed. For example, one mine unit
would be in the Reclamation phase at the same time another mine unit would be
in the Construction phase or Operation phase. However, in order to comply with
the schedule, certain targets would be met for groundwater restoration, surface
reclamation, and other aspects of the Project.
The proposed Project schedule and supporting information (e.g., the water
balance and restoration rates) were reviewed by the WDEQ-LQD and the NRC.
At least annually, LCI would review and revise the schedule and the WDEQ-LQD
Permit to Mine as necessary to reflect the current Project status. These revisions
would be reported to the WDEQ, the NRC, and the BLM in LCI's Annual Report.
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Per WS §§35-11-41 l(a)(ii)(C) and 41 l(b), WDEQ-LQD may require information
from LCI on schedule adjustments and permit revisions, and may object to the
information provided in the Annual Report. In accordance with the 2005 rule
changes, the WDEQ-LQD also reviews the permit once every five years to
determine if any changes are necessary (WDEQ-LQD NonCoal Rules and
Regulations Chapter 11, Section 18(b) [2005b]). Provisions are also included in
the Proposed Action for review and approval of new mine units before installation
and operation (Section OP 3.2, WDEQ-LQD Permit to Mine [LCI, 201 ib]). Per
the MOU between the BLM and the WDEQ-LQD (2003), concerns raised by
either agency about an operation shall be communicated to the other.
A suggested alternative to using the schedule as the basis for the phases would be
to use only groundwater concentrations and/or vegetation re-establishment
criteria. To meet groundwater concentration and/or vegetation re-establishment
criteria, a mine unit would be required to complete (or nearly complete)
groundwater restoration and/or reclamation prior to the development or operation
of another mine unit. In other words, operation of a new mine unit could not
commence until groundwater restoration and reclamation were completed for the
previous mine unit in accordance with the requirements contained in Sections RP
2.0 and 4.5 of the WDEQ-LQD Permit to Mine (LCI, 201 lb). This alternative
was suggested because of concerns about lengthy restoration times, in excess of
the permitted schedule, in previous ISR operations. However, the regulatory
mechanisms to address such lapses are in existence, as outlined in the previous
paragraph. In addition, the lapses in previous ISR operations were not directly
attributable to inadequate restoration methods, rather to the delays in
implementing restoration in favor of production. In addition, more rigorous
aquifer testing, mine unit balancing, and regulatory review are in place than when
the older operations were first approved more than 20 years ago.
A critical component is that this alternative (groundwater concentrations and/or
vegetation re-establishment criteria as the basis for the phases) would not be
economically viable and would constrain some of the available technical options
for more efficient mining and groundwater restoration. Most mining projects
require a relatively high initial outlay of capital. However, subsequent operations
are a balance of income (mining) and expense (operating, maintenance, and
reclamation) throughout the life of the mine until the final removal of the mine
facilities. With this groundwater and/or vegetation criteria alternative, the Project
would alternate between periods of income and expense (during mining) and just
expense (during restoration), which would be contrary to the requirements for
other mining operations, e.g., coal, in which contemporaneous reclamation is
required, but not complete closure of one mine pit before starting another.
Using the criteria in Figure 2.1-8, groundwater restoration would be required in
one mine unit before development of the next mine unit, there would be a twoyear hiatus between Mine Units 1 and 2 because that is the elapsed time for
restoration of Mine Unit 1. There would be a four-year hiatus between Mine
Units 2 and 3; the hiatus would be longer because Mine Unit 2 is anticipated to be
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larger than Mine Unit 1. This would extend the schedule, and associated
disturbance, from 11 years to 17 years. The income-generating portion of the
Project, i.e., Production, would still take place during six years, less than one-half
the Project life. Currently, Production would take place during about two-thirds
of the Project life. (If surface reclamation were required in one mine unit before
development of the next mine unit, the hiatus between mine units would be even
longer to allow for revegetation after groundwater restoration.) Even if some or
all of the Plant, offices, disposal wells, and associated equipment could be
'mothballed' and restarted without undue maintenance or replacement expenses, it
is unlikely that a skilled employee base could be retained throughout the Project
life as the number of employees needed would vary radically. Similarly, it would
be difficult for LCI to effectively negotiate supply or sales contracts if the need
for supplies or the amount of yellowcake produced varied substantially over the
life of the Project. The income to municipalities, counties, and the state would
also vary, making it more difficult for them to effectively plan for services.
From a technical standpoint, a hiatus between mine units for completion of
groundwater restoration or revegetation raises several concerns. First, the option
for groundwater transfer (or exchange) between a mine unit in restoration and
another mine unit in production is no longer available. This option, which is
discussed in more detail in Section RP 2.3.1 of the WDEQ-LQD Permit to Mine
(LCI, 201 lb), allows for some reduction in consumptive use of groundwater, a
reduction which would no longer be available. Second, revegetation would be 'on
hold' in some areas because of the overlap of facilities. As currently envisioned
(Figure OP-2a of the WDEQ-LQD Permit to Mine), Mine Unit 3 would share
some of the same road and pipeline access as Mine Unit 1; therefore, some of that
area would remain disturbed for twice as long as currently planned. This would
also require that the associated topsoil stockpiles, erosion protection measures,
and weed control would need to be in place for longer than currently planned.
Third, the reclamation 'bond clock' for revegetation is a minimum of five years;
however, circumstances beyond LCI's control, such as drought or fire, could
extend this time frame, making it even more difficult to plan for the time lapse
between mine units.
In essence, the schedule-based approach in the Proposed Action would include the
specific restoration and reclamation parameters along with how they would be
evaluated (e.g., Section 6.1.3 of the WDEQ-LQD Mine Unit 1 document [LCI,
201 lb]) and would allow for the evaluation of other considerations in determining
whether the operation is progressing as planned. Therefore, the schedule-based
approach is considered effective and is economically practicable.
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2.3.3.5

Alternative Lixiviants

Since uranium is soluble under both acidic and alkaline conditions, it is possible
to use either acid or alkaline based lixiviant reagents. The main criteria for using
acid or alkaline leaching agents are:
" Potential or desired rates of dissolution or the rate that uranium enters
solution;
" Effects of leaching solutions on aquifer formation properties (such as
aquifer permeability reduction);
* The cost of the chemicals and associated safe-handling practices;
* The reactions between leaching solutions and gangue minerals; and
* The requirement (and ability) to restore groundwater quality to pre-mining
levels after the completion of ISR mining (Mudd, 1998).
For acid uranium leaching, sulfuric acid is the cheapest and most common acid
used, although it has rarely been used in the US. Hydrochloric acid and nitric
acid could also be used but at a much higher cost. The oxidizing agents used in
conjunction with acid leaching include sodium chlorate, oxygen, manganese
dioxide, and ferric sulfate (Mudd, 1998).
Alkaline leaching agents include carbon dioxide, sodium carbonate-bicarbonate,
and ammonium carbonate-bicarbonate.
Common oxidizing agents include
hydrogen peroxide and oxygen (Mudd, 1998).
The advantage of acid leaching is achieving higher extraction of uranium in a
shorter timeframe. Acid leaching also results in the dissolution of higher
concentrations of gangue minerals, but the migration of the dissolved ions is
limited by the natural neutralization of the acid. Alkaline leaching introduces
fewer ions into solution; however, dissolved ions can migrate further (Taylor et
al., 2004). Alternative lixiviants, such as sulfuric acid or ammonium carbonate
solutions, are being used in other countries and have been used in the past at ISR
operations in the US. However, they are not currently used in Wyoming because
of the geochemical conditions and difficulties in restoring and stabilizing the
affected aquifers. Furthermore, the composition of the ore-bearing sandstones in
the Permit Area (i.e., relatively high carbonate content) makes acid lixiviants hot.
technically feasible. Ammonia-based lixiviants are generally not used because
the ammonia tends to adsorb onto clay minerals in the subsurface and then slowly
desorb from the clay during restoration, requiring larger amounts of groundwater
to be removed and processed during aquifer restoration. For these reasons,
lixiviants other than alkaline-based lixiviants were eliminated from detailed
analysis.
The Proposed Action includes the use of a sodium carbonate-bicarbonate based
lixiviant (Section OP 3.1 of the WDEQ-LQD Permit to Mine [LCI, 201 lb]). LCI
currently plans to use soda ash to prepare this lixiviant, although caustic soda
FINAL EIS - LOST CREEK URANIUM IN-SITU RECOVERY PROJECT- VOLUME I
July 2012

2-91

2.0 PROPOSEDACTION AND ALTERNATIVES
could also be used but is currently more expensive. A concern was raised as to
the potential risks if caustic soda were used. However, caustic soda is already
used as part of the uranium processing in the Plant (Section OP 4.3 of the WDEQLQD Permit to Mine [LCI, 201 lb]), so appropriate precautions for storage and
handling of the material are in place. The lixiviant would be prepared within the
Plant, and once prepared, would not be different than the lixiviant prepared using
soda ash. Therefore, different preparations of the sodium carbonate-bicarbonate
based lixiviant have not been evaluated separately.
2.3.3.6

Shipping Uranium-Laden Resin

The uranium can be shipped off-site in three different forms, uranium-laden resin,
yellowcake slurry, or dried yellowcake, depending on the extent of processing.
After ion exchange, which is the first process circuit in the Plant, the uraniumladen resin could be shipped off-site for additional processing to produce dried
yellowcake. After the precipitation/filtration circuit, the third process circuit, the
yellowcake slurry could be shipped off-site for additional processing to produce
dried yellowcake.
Shipping uranium-laden resin is a standard industry practice for satellite
processing plants in conjunction with processing facilities. At the satellite
processing plant, uranium is oxidized, mobilized and pumped out of the sandstone
formation into a loaded pipeline and ends up in ion exchange columns. Inside the
columns, uranium is extracted through an ion exchange process - a chloride ion on
a resin bead exchanges for a uranium ion. After the fluid has been stripped of
uranium, it is sent back to the mine unit as barren solution, minus the bleed.
Uranium is adsorbed onto negatively charged polymer or plastic particles in the
ion exchange columns., When the resin beads in the ion exchange columns
become saturated with uranium, the columns are taken offline and the loaded
resin is transported by truck to a central uranium processing facility.
Semi-trailer trucks hauling the loaded resin carry modified bulk cement trailers
with three compartments. The three compartments, or cells, each have a function.
One cell holds the uranium-loaded resin, one cell is empty and the third has
unloaded resin. As per DOT regulations, no liquids are permitted during the
transportation process (Finch, 2007).
LCI anticipates a production rate of one million pounds U30 8 per year. The
average load of resin would be 500 cubic feet at a loading rate of eight pounds per
cubic foot, or 4,000 pounds U30 8 per transfer (load). This would require a
shipment of loaded resin to a separate facility approximately every 1.5 days. In
the Proposed Action, the Project would process slurry and require the transport of
approximately 15,000 pounds U30 8 to a drying facility at a time. This would
require a shipment every 5.5 days. Therefore, for the above reason, the option of
shipping loaded resin for processing and drying was eliminated.
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2.3.3.7

Alternate Plant Locations

Prior to 2007, two locations were considered for the Plant based on the
information available at the time. The location which was selected, the 'northern'
location is in the Northwest Quarter of the Southeast Quarter of Section 18,
Township 25 North, Range 92 West. The other location, the 'southern' location
was in the Northeast Quarter of the Southeast Quarter of Section 19, Township 25
North, Range 92 West. The northern location was selected based on several
criteria. First, the results of exploration drilling indicated the southern location
could interfere with potential mine unit development. Second, the southern
location was within a drainage area. Third, both locations were about equidistant
to Greater sage-grouse leks, but the southern location was closer to active raptor
nests. Fourth, the potential radiation risk to the public was slightly higher at the
southern location. Therefore, by the time the license application and related
documents were submitted to the NRC and the WDEQ, the northern location was
incorporated into the Proposed Action and the southern location was omitted from
further consideration (LCI, 2008 and 201 lb).
2.3.3.8

Alternate Routes for the East and West Access Roads

The access routes to the Permit Area must satisfy requirements of the County, the
State, the BLM, and the NRC, including:
* For emergency purposes, Sweetwater County requires two access roads
for ingress and egress (LCI, 201 la).
" The BLM and the State require that roads meet specific design criteria,
depending on road usage, to minimize soil loss and surface water impacts
from erosion. For example, culverts may be required on some stream
crossings. Road treatments to reduce dust or improve traction must also
be identified.
" The BLM and the State require that routes for new or improved roads
address soil and vegetation impacts, including identification of soil types
and vegetation, to minimize disturbance of sensitive areas.
" The BLM and the State require that the impacts of roads on wildlife be
identified and mitigated. In particular, the impacts on Greater sage-grouse
and raptors are of concern.
" The NRC requires the evaluation of environmental and safety aspects of
the roads with particular attention to radiation concerns.
Sweetwater County has determined the Project's transport routes provide
adequate access with regard to fire and safety; and the County and LCI are
working on a maintenance agreement to ensure adequate access. The NRC, the
WDEQ-LQD, and the WGFD have reviewed the routing of the East and West
Access Roads and evaluated potential impacts. The NRC evaluated these
transport routes for environmental impacts and safety in the SEIS (2011 a).
Section 4.3 provides detailed information concerning Project transport, such as
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the number and type of vehicles, and materials transported, including equipment,
supplies, wastes, and products. The WDEQ-LQD reviewed LCI's Permit to Mine
for compliance with State environmental requirements (LCI, 2011 b); and the
WGFD analyzed the WDEQ-LQD Permit to Mine (LCI, 201 lb) for compliance
with the Wyoming Sage Grouse Executive Order 2011-5 (EO 2011-5) as signed
by Governor Matt Mead (Mead, 2011). The existing routes met the criteria
established by these agencies. However, to ensure that options for potentially
better routes were not overlooked, alternate routes were reviewed.
Current Routes
As shown in Figure 2.3-1, the East Access Road is a bladed dirt road that extends
2.2 miles from the Sooner Road to the east Permit Area boundary. In the
Proposed Action, the East Access Road would primarily provide access to
employees commuting from the east of the Permit Area. Some supplies,
materials, and waste would also be transported on this road, depending on the
origin or destination of the shipment. Figure 2.3-2 is a photograph of the West
Access Road, which is a 2.8-mile existing two-track dirt road from the
Wamsutter-Crooks Gap Road to the West Permit Area boundary. Both of these
roads have existed for many years. The West Access Road was reportedly
constructed (including ditch and crown) for access to a potential oil and gas drill
site, but the road was not maintained and has partially filled in with soil and
vegetation.
In the Proposed Action, the West Access Road would provide access to
employees commuting from the west of the Permit Area. In addition, the West
Access Road would provide the most direct route to the railroad and to roads
capable of accommodating large, heavy-duty trucks carrying materials, supplies,
products, including yellowcake slurry, and waste - following the West Access
Road west to the Wamsutter-Crooks Gap Road and south to 1-80. In the Proposed
Action, the East and West Access Roads would be upgraded for Project use
according to seasonal restrictions and BLM standards (Section 2.1.2.5).
The major concern regarding the East and West Access Roads is their location
with respect to Greater sage-grouse leks. The Permit Area lies within the Greater
sage-grouse Core Area; and the East and West Access Roads pass through buffers
for occupied Greater sage-grouse leks. The EO 2011-5 states that no roads shall
be placed within 0.6 miles of an occupied Greater sage-grouse lek, and main
roads used to transport production and/or waste products shall be located at least
1.9 miles from an occupied Greater sage-grouse lek. However, the EO does allow
for exceptions to be considered on a case-by-case basis (Mead, 2011).
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Figure 2.3-1

Photo of the East Access Road

LOOKfng west, u. / miles west oi me sooner Koaa, JUly Luuv

Figure 2.3-2

Photo of the West Access Road
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Figure 2.3-3 shows the relative locations of the access roads to Greater sagegrouse leks in the Permit Area. The existing East Access Road passes through the
edge of the 0.6-mile buffer of a Greater sage-grouse lek. The existing West
Access Road passes through the 0.6-mile buffer of two Greater sage-grouse leks.
The proximity of the East and West Access Roads to these three leks could impact
Greater sage-grouse use of these leks. In the consideration of the Project, the
WGFD reviewed the potential impacts to Greater sage-grouse associated with
upgrading the existing two-track roads and determined that upgrading the existing
roads to provide access to the Permit Area would have less impact to the Greater
sage-grouse than creating new roads outside the 0.6-mile lek buffer (WDEQ,
2011 a).
The West Access Road intersects the 1.9-mile buffer of three Greater sage-grouse
leks. To assess potential impacts from upgrading this road, topographical visual
assessments were prepared, along with an analysis of opportunity costs of habitat
fragmentation.
The WGFD reviewed the assessments and analysis and
determined that this option would have less impact to the Greater sage-grouse
than creating new roads outside the 1.9-mile lek buffer (WDEQ, 2011a).
Furthermore, the estimated production transport of one 18-wheeler truck per day
was not expected to have significant impacts.
Alternate Routes
Three alternate routes were considered, as shown on Figure 2.3-3. The BLM
considered two alternate routes to avoid the 0.6-mile Greater sage-grouse lek
buffer and, if possible, the 1.9-mile Greater sage-grouse lek buffer. The Northern
Alternate Access Road approaches the Permit Area from the northwest, off of the
Wamsutter-Crooks Gap Road. The Southern Alternate Access Road is south of
the Permit-Area, from the Mineral Exploration Road. 'Although these routes are
potentially viable, they are less .preferable relative to the existing routes, as
outlined below. The third alternative, the Southeast Alternate Road, was
proposed during public review and comment on the WDEQ-LQD Permit to Mine
Application; however, for the reasons outlined below, it was not considered
viable.
The Northern Alternate Access Road uses one of two existing two-track roads that
extend northeast from the Wamsutter-Crooks Gap Road north of the proposed
West Access Road, and then continues southeast to the Permit Area via a new
road. This option would require the improvement of one to two miles of existing
two-track road and the construction of three to four miles of new road. This
option avoids the one-mile buffer around raptor nests and the 0.6-mile buffer of
occupied Greater sage-grouse leks, but is within the 1.9-mile buffer of several
occupied Greater sage-grouse leks. In addition, depending on the exact route, this
road would require a new crossing over a major drainage, Eagles Nest Draw, or
would require a new road along the more dense vegetation following the Draw.
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The option for the Southern Alternate Access Road, off of the Mineral
Exploration Road, includes the use of several existing two-track roads as well as
the development of new sections of road. This alternate road would require the
improvement of a total of three miles of two-track roads and the construction of
approximately four miles of new road. This option does not intersect Greater
sage-grouse lek buffers or raptor nest buffers; however, both new and existing
roads associated with this alternative are still entirely within the Greater sagegrouse Core Area. In addition, it would require upgrading a road through the
more dense vegetation along several draws, including Battle Springs Draw, and
upgrading several drainage crossings. Also, because the road has several twists
and turns, the potential for accidents increases. The road could potentially be
straighter, but this would result in essentially all new road and the subsequent
increase in soil, vegetation, and drainage disturbance.
During public review and comment on the WDEQ-LQD Permit to Mine, the
Wyoming Outdoor Council (WOC) suggested the Southeast Alternate Road
(WOC, 2011). However, this alternate route is within the 1.9-mile buffer of two
Greater sage-grouse leks, which were not identified in WOC's analysis. In
addition, WOC's alternate route is within one mile of two active raptor nests;
therefore, a seasonal restriction would apply according to the BLM Rawlins RMP
(2008c). Additionally, no surface disturbance can occur within 1,200 feet of an
active nest; this alternative would violate this regulation as well. Upgrades to
existing two-track roads and the construction of new road would be required,
along with new drainage crossings over Stratton Draw and Battle Springs Draw.
Therefore, this alternative was determined unsatisfactory.
In summary, the Northern and Southern Alternate Access Roads avoid the 0.6mile buffer around Greater sage-grouse leks, and the Southern Alternate also
avoids the 1.9-mile Greater sage-grouse buffer. In this respect, these alternatives
seem preferable to the West Access Road. However, the North and South
alternatives involve not only the improvement of existing two-track roads, but the
development of miles of entirely new road and new drainage crossings. The
construction of new roads disturbs previously untouched Greater sage-grouse
habitat and contributes to habitat fragmentation, which is one of the bigger threats
to Greater sage-grouse populations. The WGFD determined that construction of
new roads would have a greater negative impact on Greater sage-grouse
populations than the improvements made to existing two-track roads (LCI,
2011a).
Additionally, as noted in the topographical visual assessments of the West Access
Road, the topography creates a barrier between the West Access Road and the
nearby leks, reducing the impact this road could have on the neighboring leks.
The WGFD examined the transportation options for the site, and believed the
proposed East and West Access Roads to be in compliance with the EO 2011-5
(WDEQ, 201 la). If an alternative to the East (or West) Access Road were
chosen, another impact could be the reclamation of the East (or West) Road to
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ensure it was not used as a 'short-cut' for easier access to the Permit Area,
particularly if the Northern Alternate Access Road were selected. Under the
Proposed Action, the East and West Access Roads would both be completely
reclaimed upon Project completion. However, the BLM would be consulted and
given the option to retain the roads established for the Project, reclaim the roads
to accommodate their current two-track uses, or to completely reclaim the roads
for no vehicular use.

40

For the reasons outlined above, the Northern and Southern Alternate Access
Roads were not included for a more in-depth analysis, and the East and West
Access Roads were included in the Proposed Action.
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