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1.0 INTRODUCTION

Lost Creek ISR, LLC (LC ISR, LLC) is submitting this Environmental Report (ER) to the
United States (US) Nuclear Regulatory Comiission (NRC) in support of an amendment
to source and byproduct material license SUA-1598 to expand the Lost Creek Project
(Project) in accordance with the Atomic Energy Act of 1954, as amended, 10 Code of
Federal Regulations (CFR) Parts 20, 40, 51, and 70, and other applicable laws,
regulations and NRC guidelines. Amendment of this license would authorize LC ISR,
LLC to:

1. Expand in situ recovery (ISR) uranium mining into the KM and HJ geologic
horizons of the LC East area which is immediately east of the Lost Creek license
area.

2. Conform the method of calculating Upper Control Limits for monitor wells so a
single set of values will satisfy all agencies.

3. Increase the allowable annual wellfield production rate to 1.2 million pounds of
U3Os plus 1 million pounds of U30 8 from toll milling of resin or slurry from off-
site facilities. The measurement of production will be pounds of U3Os in dried
yellowcake. And

4. Present the operations and reclamation plans for the combined Lost Creek and

LC East operations.

Per the National Environmental Protection Act (NEPA) of 1969, federal agencies are
obligated to evaluate the effects of major federal actions on the health and safety of the
public and assess impacts to the environment. NRC and the Bureau of Land
Management (BLM) are the federal agencies with jurisdiction over the Project and the
Lost Creek Permit Area (Permit Area), respectively. NRC has jurisdiction under 10 CFR
Part 51, Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions. NRC is required to perform an environmental evaluation of the
proposed licensing actions. As the land manager, the BLM has jurisdiction over leases
related to the use of the Permit Area.

This ER is organized in accordance with the guidance contained in NUREG-1748,
Environmental Review Guidance for Licensing Actions Associated with Nuclear

Material Safety and Safeguards (NMSS) Programs, dated August 2003. Section 1
provides an introduction of the Amendment request, discusses why LC ISR, LLC is
requesting an amendment, and presents a Project description. Section 2 discusses the
proposed action versus alternatives, including the no-action alternative and alternatives
considered but eliminated. Section 3 describes the existing environmental conditions in
the Permit Area; and Section 4 discusses how those conditions could be impacted, if at
all, by the proposed action, and the mitigation and monitoring measures that will be
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implemented during the Project. Section 5 presents the Cost-Benefit Analysis. Section 6
provides the summary of the environmental consequences from the Project. Sections 7

and 8 contain a list of references and preparers, respectively.

1.1 Purpose and Need for the Proposed Action

The expansion of the Lost Creek Project will contribute to the advancement of the energy
security goal of maintaining a reliable, economical, and domestic source of uranium.
Exploratory drilling and testing have provided the delineation of the uranium ore trend
and a reliable estimate on the uranium reserve, ore grade and percent recovery.

The Project will support energy-independent and environment-friendly policies. The
uranium production will assist to supply a viable domestic uranium recovery industry by
applying new technologies that minimize environmental disturbance and potential
adverse effects to public health and safety. This Project will also help to offset the deficit
in annual domestic uranium production and help to meet increasing energy demands.
Between 1989 and 2003, annual domestic uranium production decreased by 75 percent.
The United States produces about two percent of world uranium production, while
consuming over 25 percent of that production. As of 2006, the world produced just over
50 percent of the annual consumption of U30s. The gap between demand and supply has
been filled by stockpiles and uranium from non-traditional sources (e.g., dilution of
weapon-grade uranium). There are concerns about the long-term availability of uranium
from non-traditional sources. The addition of the LC East area, will add over 2.6 million
pounds of U3O8 as measured and indicated pounds and over 1.5 million pounds as
inferred resources. With appropriate regulatory approval, the processing facilities could
also process ore from other ISR sites in the region even after the ore recovery is complete
in the Permit Area.

Mining and other industrial activities have potential impacts. However, ISR operations
will minimize surface and underground disturbance and significantly reduce potential

adverse impacts to workers and the general public.

Nuclear energy production is an important strategy for curbing global climate change
over the long-run. Unlike coal-fired power plants, nuclear power plants produce virtually
no greenhouse gas emissions.
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1.2 Proposed Action

LC ISR, LLC is applying for an amendment to the current source and byproduct material
license for the Project in order to facilitate the production of U30 8 from the HJ and KM

geologic horizons of the LC East area. The amendment also seeks to increase the annual

production limit, conform the method for calculating UCLs and present the operations

and reclamation plans for the combined Lost

Creek and LC East areas; all as detailed in Section 1.0.

1.2.1 Overview

The LC East Amendment to the Lost Creek Permit Area ("Amendment") is located in the

northeastern comer of Sweetwater County, south-central Wyoming. The Amendment is

in an unpopulated area about 14 miles southwest of Bairoil, Wyoming, about 38 miles

northwest of Rawlins, and 91 miles southwest of Casper. The Amendment covers

approximately 5,751 acres. The main portion of the Amendment consists of 297

unpatented federal lode claims. The Amendment includes approximately 19 acres within
the original Lost Creek Permit Area classified as "no right to mine acres". This acreage

has since been covered by unpatented federal lode mining claims to which Lost Creek
ISR controls the mineral rights. 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, a small town

with less than 100 people.

The Permit Area is characterized by low-relief, sagebrush-dominated plains, dissected by

small, ephemeral drainages. Due to little variation in topography, severe winter
conditions, and less than ten inches of annual precipitation, the ecological diversity in the

Permit Area is limited.

The discovery of uranium deposits in the Permit Area and consequential exploratory

drilling and studies have occurred over the course of four decades.

LC East is a relatively new project drawn in part from two large blocks of claims (RD

and PN claims) obtained in 2012, plus some of the New Claims staked in 2011 and 2012

by URE.

Similar to the other projects, the earliest historical ownership within what is now the LC
East Project was by Wolf Land and Exploration starting in 1967. In 1969 Conoco

entered into a joint venture with Wolf Land and Exploration, with Conoco acting as the
operator. The next year Conoco took over the project and continued to explore the area as
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part of its Project A. In 1978 Texasgulf continued the activity as the operator of Project

A in a joint venture with Conoco until 1983. PNC Exploration later acquired some of the
ground in 1987 and held it until 2000.

With the resurgence of the uranium industry, High Plains Uranium, Inc. (HPU) and

Energy Metals Corp. (EMC) both staked claims within the current Project boundaries in
2004. The HPU controlled claims subsequently went to EMC in 2007 when that
company acquired HPU. Later that year EMC was in turn taken over by Uranium One
(U1). Ul maintained the claims until they were acquired by URE on February 27, 2012.
The land obtained from Ul represents the majority of the new LC East Project.

During 2011-2012, an additional 142 of the New Claims were staked by URE and
subsequently joined to the LC East Project to cover prospective areas near and adjacent to
the lands acquired from U 1.

1.2.2 Project Description

LC ISR, LLC is proposing the construction, operation, and reclamation of facilities for
ISR operations within the LC East Area. ISR involves the use of a recovery solution,
otherwise known as a lixiviant, to extract the mineral from the geologic formation in
which it occurs without physically removing the ore-bearing strata.

1.2.2.1 Design and Construction of Mine Units and Facilities

The methods of construction, mining, and reclamation outlined in the original ER will not
change for the LC East area.

1.2.2.2 ISR Operations

The ISR methods previously described in the original ER will not change. However, the
mining horizons at LC East will include the HJ and KM. Within the LC East

Amendment area the depth to the top of the HJ Horizon ranges from 375 feet in
the south to outcropping in the northern limits of the project. Likewise, the depths
to the top of the KM Horizon vary from 500 feet to 100 feet, respectively.
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1.2.2.3 Instrumentation and Control

The description of instrumentation and control in the original ER will continue to apply at
LC East.

1.2.2.4 Restoration, Decommissioning, and Reclamation

Please see Section 1.2.2.4 of the original ER.

1.2.3 Schedule

Prior to Project start up, amendments to the WDEQ Permit to Mine, NRC Source
Material License, and other federal, state and local permits and approvals must be
approved.

The projected mining schedule assumes a production rate of approximately 1,000,000
pounds of U3Os per year. The actual development schedule and production rates will be
adjusted in response to actual mine unit conditions (e.g., flows, recovery rates, etc.) and
the market demand for uranium. Fijure OP-4a of the Technical Report Amendment

provides a current estimated schedule of operational activities at Lost Creek. Additional
ore reserve and resources areas are known to exist within the Permit Area, but are not
currently drilled adequately to evaluate for ISR planning. These reserve areas have the
potential to extend the ultimate Project life beyond this initial period.

1.3 Applicable Regulatory Requirements, Permits,
and Required Consultations

Prior to commencing ISR operations at LC East, LC ISR, LLC must obtain an
amendment to the License to Mine and a Permit to Mine from WDEQ-LQD. This
amendment will include an aquifer exemption for the utilization of UIC Class III wells.
The NRC Source and Byproduct Material License and the Air Quality Permit must also
be amended. The Stonn Water Discharge Permit has already been amended to address
drilling activity at LC East.

This amendment request includes the installation of up to three additional Class I disposal
wells at LC East. The existing UIC permit will need to be amended prior to the
installation of any Class I wells at LC East, however, in situ mining may progess without
the permit amendment.
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There have been no changes to the list of agencies with regulatory authority or oversight
laws since the original ER.

A Class I file search was conducted through the Wyoming State Historic Preservation
Office (SHPO) Cultural Records Office prior to the Class IIl archaeological survey with
follow-up research at the BLM Rawlins Field Office. A fieldwork authorization was
obtained from BLM prior to the onset of field investigations in 2006. Consultation with
Native American groups will be conducted by BLM after the archaeological technical
report has been received.

Individual and Block permits will be sought from the Wyoming State Engineer's Office
on an as needed basis. The Wyoming State Engineer recently determined that permits are
not required for monitor wells.

A Class III Archeological survey was performed with the results provided to both the
Rawlins BLM Field Office and the NRC.
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2.0 ALTERNATIVES

2.1 No-Action Alternative

Under this alternative, no expansion would be conducted. There would be no uranium
produced from the expansion area and no favorable or unfavorable impacts from this
alternative.

2.2 Alternatives Considered but Eliminated

Underground and open pit mining represent the two currently available alternatives to
ISR of the uranium resources in the Permit Area.

2.2.1 Open Pit Mining

Open pit mining requires the removal of all material covering the orebody (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 an economic point of view, open pit mining of the relatively low grade and
moderate depth of the Lost Creek orebodies would require a much larger investment than
ISR, especially in the early phase, when a significant investment would be required for
acquisition of heavy equipment to perform the earthwork to expose the orebody. The
overall size of the operation facilities would be larger because of greater manpower and
material handling requirements.

Waste rock piles from excavation of the overburden and the mine pit would make
permanent changes to the topography, with a disturbed area approximately three times
the area of the orebody mined, in order to maintain slope stability. 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.

A mill tailings pond would be required to contain the millions of tons of waste produced
from the uranium mill. This tonnage would represent a large volume of radioactive
tailings slurry covering a large area of ground surface. Conventional mill operation
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would involve higher risks of spillage and radiological exposure to both persolmel and

the environment than those associated with the proposed ISR operations.

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 contains naturally elevated
radium-226 (Ra-226), radon and uranium, which would have to be treated before

discharge and the residue disposed of as radioactive solid waste.

2.2.2 Underground Mining

Underground mining of the uranium resources at the Permit Area would involve sinking
of shafts to the vicinity of the orebodies, horizontally driving crosscuts and drifts to the

orebodies at different levels, physically removing the ore and transporting the mined ore
to the 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.

When one considers the alternative of underground mining, the economic and
environmental disadvantage closely parallel those of an open pit mine. These, as stated
above, include large amounts of initial investment, permanent changes to the topography
(though in a smaller scale than open pit mining because less amounts of waste rock are
being generated), generation of a significant amount of mine tailings, increased risks of
injury and potential exposure to radioactive materials during mining and milling, and
surface discharge of groundwater from mine dewatering with elevated radionuclide
concentrations.

One major concern for underground uranium mining is the potential exposure of miners
to radon gas if the gas is not continuously vented to the atmosphere. Subsequent land
surface subsidence could also occur after the completion of underground mining.

Economic costs and environmental impacts associated with open pit and underground
mining clearly show that ISR is the more viable uranium extraction technique to use. The
initial investment is lower; the tailings problem is completely eliminated; radiation
exposure and environmental impacts are minimized; and the groundwater resource is
preserved. In addition, because of the reduced costs, lower grade ores can be recovered
through ISR than can be recovered from open pit and underground mines.
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0 2.3 Proposed Action

The Project will use ISR technology to extract uranium from permeable, uranium-bearing

sandstones of the HJ and KM Horizons in the LC East area. Once extracted, the uranium

will be recovered by means of ion exchange at the previously licensed Lost Creek Plant.

2.4 Reasonable Alternatives

Since the majority of the facility, including plant complex, holding ponds, main access

roads and power lines are already installed as part of the Lost Creek licensed action, very
few significant reasonable alternatives are available for consideration. The mining

techniques employed successfully within the Lost Creek area will also be utilized within

the LC East Area.
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3.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT

The LC East Area is located in the northeastern comer of Sweetwater County, Wyoming
near Carbon County, Wyoming. The Permit Area is about 15 miles southwest of the
Bairoil, Wyoming, about 38 miles northwest of Rawlins, and about 90 miles southwest of
Casper. The Pennit Area consists of 297 unpatented federal lode claims totaling 5,751
acres. The general location of the Permit Area is shown in Figure Di-la of the
amendment Technical Report.

The regional landscape consists of rolling plains with some draws, rock outcroppings,
ridges, bluffs and some isolated mountainous areas. Vegetation is primarily sagebrush
and rabbit brush. The area is sparsely populated, and the closest residence is
approximately 15 miles from the Permit Area boundary. The weather is dry and windy,
with short, hot sulmners and cold winters. There is no perennial surface water, although
there are a few ephemeral drainages that can convey surface water during spring
snowmelt and following intense rainstorms.

3.1 Land Use

The land within the Permit Area is entirely publicly owned and managed by the Rawlins
BLM Field Office. The primary land use in the study area is rangeland for cattle, but the
area is also used for dispersed recreation such as hunting, off-highway vehicle (OHV)
use, and antler collecting. The main access road into Lost Creek passes through the
amendment area. Regional land uses include grazing, industry, wildlife habitat, hunting,
dispersed recreation, OHV use, oil and gas extraction, gas and carbon dioxide (CO,)
pipelines, and transmission lines.

3.1.1 Existing Land Uses

3.1.1.1 Rangeland and Agriculture

There is no crop production within the Permit Area or within two miles of the Pemait
Area; the only agricultural production is related to grazing. The amendment area is
within two BLM grazing allotments: Stewart Creek and Cyclone Rim. These allotments
provide forage for cattle that are generally sold as food sources, as well as a small
number of horses and sheep. Grazing rights are assigned by section, so all sections that
are at least partly within two miles of the Permit Area are included in the -gazing
allotment study area.
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0 The Stewart Creek and Cyclone Rim allotments are managed by the BLM Rawlins Field
Office, and cover 22,101 acres within the study area. Together, these two allotments
provide 3,027 animal unit months (AUMs) of summer and winter grazing (Calton, M.
Range Specialist. BLM Rawlins Field Office. Personal communication. July, 2007.)

3.1.1.2 Wildlife Hunting and Viewing

No changes to this section from the original ER.

3.1.1.3 Recreation and Special Use Areas

No changes to this section from the original ER.

3.1.1.4 Minerals and Energy

No changes to this section from the original ER.

3.1.1.5 Infrastructure

The Lost Creek Mine is now constructed and provides an all-weather gravel road through
the LC East Amendment Area. This road will serve as the main access to the LC East
area with secondary roads leading to mine units as needed. A power line has been
extended to the Plant in Section 18 and will serve as the takeoff point for power lines
leading to the LC East area. Plates OP-2a and 2b in the amendment Technical Report
show the location of the roads and power lines.

3.1.2 Planned Land Uses and Developments

No changes to this section from the original ER.
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3.2 Transportation

This section provides a description of the regional and on-site transportation network that
is relevant to the Project. Most transportation will use the public road network; but goods
may be transported by rail to and from Wamsutter. The road network will be used for: 1)
shipments of construction materials, process chemicals, office supplies, and related
materials from suppliers to the Plant; 2) shipment of product including yellowcake slurry
and dry yellowcake; 3) shipments of waste material to be disposed of off-site; and 4)
movement of personnel to and from the site and within the Permit Area.

3.2.1 Regional Transportation Corridors

No changes to this section from the original ER.

3.2.2 On-site Transportation Corridors

A main access road connecting the BLM Sooner Road and Wamsutter-Crooks Gap Road
was constructed as part of the licensed activity at Lost Creek. This east-west running
gravel road also runs through the LC East amendment area and will serve as the main
access road to the amendment area. Secondary roads leading to individual mine units
will feed off of the main access road as shown in Plates OP-2a and b of the amendment
Technical Report.
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3.3 Soils

NUREG-1748 suggests a single section in the Environmental Report to include
information on both soils and geology. However, for ISR operations, the data
requirements and environmental concerns for soils and geology differ significantly. In
particular, specific soil data are needed to support the proposed topsoil protection
practices, surface reclamation, and vegetation reestablishment, while geology data is
needed to understand the distribution of the ore reserve. Therefore, the topics of soil and
geology are separated in this Environmental Report.

This report presents baseline information on the soils occurring within the Lost
Creek ISR, LLC, Lost Creek East (LCE) Amendment Area. This will be an
amendment to WDEQ Permit to Mine No. 788. NRC license is Number SUA-
1598. Baseline soils inventories were used to delineate the soils resources within
the LCE Amendment Area, as well as determine topsoil salvage depths and
ultimately replacement depths over the entire amendment area. The project area
is located approximately 50 miles northwest of Rawlins in Sweetwater County,
Wyoming, in all or portions of Sections 1, 2, 3, 10, 11, 14, 15, 20, 21, 22, 23, 27,
28 and 29 of T25N, R92W.

3.3.1 METHODS

3.3.1.1 Review of Existing Literature

The soils in this portion of Sweetwater County have not yet been mapped to an
Order 3 scale by the U.S. Department of Agriculture (USDA) Natural Resource
Conservation Service (NRCS) (Martin 2013). However, in a 2007 Lost Creek
ISR, LLC, Environmental Report, adjacent to the LCE Amendment Area, soils
were mapped to an Order 2 scale as Typic Torriorthent, loamy and fine loamy,
and fine loamy over sandy, mixed mesic. Existing information regarding soils in
mapped portions of Sweetwater County is available in both electronic and hard
copy formats from the NRCS. The NRCS has also centralized dissemination of
typical soil series descriptions. This information is available on the internet at
www.nrcs.usda.gov.

3.3.1.2 Project Participants

BKS Environmental Associates, Inc. (BKS) of Rock Springs, Wyoming,
performed the 2012 soil survey fieldwork, mapping, and compiled the resulting
report. Aerial imagery, for all maps used for this project, was obtained from
USDA. Drafting of the final soils map was completed by BKS. All soil samples
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were taken to Energy Labs, Inc. in Gillette, Wyoming.

3.3.1.3 Soil Survey

Field mapping was conducted according to techniques and procedures outlined in
the National Cooperative Soil Survey. Wyoming Department of Environmental
Quality (WDEQ) Land Quality Division (LQD) Guideline 1 (August 1994
Revision) was used as a guide during all phases of the study.

An Order 2 soil survey was conducted in October of 2012. Actual soil boundaries
were identified in the field by exposing soil profiles to determine the nature and
extent of soil series within the LCE Amendment Area. The soil boundaries were
delineated on a 2001 NAIP orthophoto with a relative scale of 1 inch = 500 feet.
Refer to Table D7-1.1 in the amendment Technical Report for Soil Map Unit
Acreages and Total LCE Amendment Area Acreage.

A total of 5,724.34 acres were included in the final soil mapping of the LCE
Amendment Area. Overall, there were 25 verification points in addition to 18
sample points which had profiles written for them. The eighteen sampled
locations were sent to the laboratory for analysis, which resulted in a total of 63
soil samples. Refer to Table D7-1.3 in the amendment Technical Report for Soil
Sample Locations within the LCE Amendment Area.

3.3.1.4 Field Sampling

Sampling of soil series identified within the LCE Amendment Area generally
followed WDEQ-LQD Guideline 1 recommendations of three sampled pedons for
series encompassing greater than 160 acres, two sampled pedons for series
encompassing between 40 and 160 acres, and one sampled pedon for series
encompassing less than 40 acres. Please see Table D7-1.2 in the amendment
Technical Report for the Soil Series Sample Summary within the LCE
Amendment Area.

All soil samples were co6l1e-d _iih-g -Gidtdiihgs th.ick mounted auger or hand
auger to paralithic contact or a maximum depth of 60", whichever was shallower.
Sampled profiles were described in the field, to the extent possible, by the
physical and chemical nature of each profile horizon. Backhoe pits were not
utilized for soil sampling. Refer to Addendum D7-1-F in the amendment
Technical Report for Site Photographs.

Sample locations were identified on a base map, and global positioning system
(GPS) points were collected with a hand-held Garmin GPS unit. Soil samples
were placed in clean, labeled, polyethylene plastic bags, and sealed to limit
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sample contamination. Samples were kept as cool as possible, but not stored on
ice. Samples were delivered to Energy Labs in Gillette, Wyoming.

3,3.1.5 Laboratory Analysis

Samples were placed into lined aluminum pans to air dry. Coarse fragments were
measured with a 10 mesh screen prior to grinding. The entire sample was hand
ground to pass a 10 mesh screen. An approximate 20 ounce subsample was
obtained through splitting with a series of riffle splitters and subsequently
analyzed. A second subsample was maintained in storage at Energy Labs.
Approximately five percent of the samples were run for duplicate analysis.

Actual laboratory analysis followed the methodology outlined in WDEQ-LQD
Guideline 1. In general, samples were processed as soon as possible after receipt.
All analytical data is found in Addendum D7-1-D Soil Laboratory Analysis in the
amendment Technical Report.

3.3.2 RESULTS AND DISCUSSION

3.3.2.1 Soil Survey - General

The soils occurring within the LCE Amendment Area are typical of the semi-arid
grasslands of the western United States. Due to prevailing climate and vegetation
conditions, organic matter isaccumulated slowly and is confined primarily to the
surface horizon(s), resulting in light-coloration throughout the profile.

General topography of the area includes upland ridges, flat or gently sloping
depressional areas, valley bottoms, and rolling hills. The soils occurring
throughout the LCE Amendment Area were generally sandy loam textured. The
soils varied in depth to paralithic material, ranging from 6 inches to greater than
60 inches. The majority of the soils were formed in slopewash alluvium
weathered from sandstone and shale as well as siltstone.

3.3.2.2 Soil Mapping Unit Interpretation

The primary purpose of the 2012 baseline soils inventory was to characterize the
soils within the LCE Amendment Area in terms of topsoil salvage depths and
related physical and chemical properties. Refer to Addendum D7-1-B in the
amendment Technical Report and D7-1-C in the amendment Technical Report for
Soil Map Unit Descriptions and Soil Series Descriptions, respectively. Map units
and series descriptions were based on existing NRCS format but tailored to fit
actual findings within the LCE Amendment Area.
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3.3.2.3 Analytical Results

Analyzed parameters, as defined in WDEQ-LQD Guideline 1, are in Addendum
D7-1-D in the amendment Technical Report, Soil Laboratory Analysis.
Laboratory soil texture analysis did not include percent fine sands. Field
observations of fine sands within individual profiles, as well as sample site
topographic position, were used in conjunction with laboratory analytical results
to determine series designation for soils with fine sands. Where textures were not
typical for the series (e.g., according to field observations or laboratory analysis),
it was noted in the "Variation from Typical Series" section of the soil series
descriptions.

3.3.2.4 Evaluation of Soil Suitability as a Plant Growth Medium

Approximate salvage depths of each map unit series are presented in Table D7-
1.6 in the amendment Technical Report and ranged from zero to 2.2 feet. Within
the LCE Amendment Area, suitability of soil as a plant growth medium was
generally limited by the physical factor of paralithic contact. Chemical limiting
factors included saturation percentage, pH and calcium carbonate (as deten-nined
in the field). According to WDEQ-LQD Guideline 1, marginal material was
found in 11 of the 18 sampled profiles. While a frequently occurring marginal
parameter in samples was low saturation percentage, it should be noted that this
value frequently was not significantly less (1 to 3%) than more suitable levels
present in other samples. When combined with other (i.e. suitable) soils, these
marginal quality soils will become "suitable" from a plant growth medium
perspective. Unsuitable material was found in none of the 18 sampled profiles.
Marginal and unsuitable parameter information for the sampled profiles is
identified in Table D7-1.4 in the amendment Technical Report. A summary of
trends in marginal and unsuitable parameters as it relates to soil series is found in
Table D7-1.5 in the amendment Technical Report.

3.3.2.5 Topsoil Volume Calculations

Based on the 2012 baseline soils inventory, associated field observations, and
subsequent chemical analysis, the weighted average depth of salvageable topsoil
over the entire LCE Amendment Area was determined to be 1.6 feet. Refer to
Table D7-1.6 in the amendment Technical Report for approximate soil salvage
depths.
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3.3.2.6 Soil Erosion Properties and Impacts

Based on the soil mapping unit descriptions, the hazard for wind erosion ranges
from moderate to severe and water erosion within the LCE Amendment Area
varies from slight to moderate. The potential for wind and water erosion is
mainly a factor of surface characteristics of the soil, including texture and organic
matter content. Given the generally sandy loam texture of the surface horizons
throughout a majority of the LCE Amendment Area, the soils are slightly more
susceptible to erosion from wind than water. See Table D7-1.7 E in the
amendment Technical Report for a Summary of Wind and Water Erosion Hazards
within the LCE Amendment Area.

3.3.2.7 Prime Farmland Assessment

The LCE Amendment Area was assessed for prime farmland by Jason Martin, the
NRCS MLRS Leader, Rock Springs, Wyoming. Because this area has not yet
been mapped by NRCS, there is no designation of Prime Farmland, though this
does not necessarily mean that such does not exist within the project area. Refer
to Addendum D7-1-E in the amendment Technical Report for the NRCS Letter of
Non-Determination.

3.3.3 Geotechnical Investigations

No geotechnical work has been performed at LC East since no significant buildings or
roads will be constructed.

3.3.4 Historical Surface Disturbances

The historical disturbance at LC East is consistent with what was described in the original
ER. There remains minor evidence of historic uranium exploration drilling as well as
numerous two track roads through the area used in the past by uranium exploration
drilling crews, ranchers and other public land users. See the original ER for additional
description.
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3.4 Geology

3.4.1 Regional Geology

See the original ER.

3.4.1.1 Stratigraphy

See original ER

3.4.1.2 Structure

See original ER

3.4.2 Site Geology

Outcrop within the entire LC East Amendment area is represented solely by the upper
portions of the Battle Spring Formation, which is the host to uranium mineralization. The
depositional environment of the Battle Spring Formation is that of a major alluvial fan
system extending from the ancestral Granite Mountains to the north. The Formation
consists of abundant thin to thick beds of medium to coarse sandstones separated by a
multitude of thin to medium thick layers of mudstone, claystone and siltstone. The
sandstone facies represent fluvial channel fill depositional environments, whereas the
shaley units represent channel margin and overbank depositional environments. The
anastomosing nature of the fluvial channels has resulted in complex stratigraphy which
tends to be erratic and lacking long range continuity. Detailed geological correlation has
partitioned the stratigraphy into multiple named "Horizons" dominated by sandstone and
separated by named shale intervals. Stratigraphic nomenclature is described in more
detail in the following Section (Section D5.2.1) and illustrated in Figure D5-1 in the
amendment Technical Report.

The lithology of the Battle Spring Formation within the LC East Amendment area
consists of approximately 60% to 80% weakly consolidated, medium to coarse,
commonly conglomeratic, clean arkosic sands in units from five to 50 feet thick;
separated by 20% to 40% interbedded mudstone, claystone, siltstone, and fine sandstone,
generally less than 25 feet thick (Figure D5-2 in the amendment Technical Report). This
lithological assemblage remains relatively consistent throughout the entire vertical
section of interest within the Battle Spring Formation, such that the lithology of the
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shallowest units is virtually identical to that of the deepest units of interest. Economic
uranium mineralization is mainly associated with medium to coarse-grained sand facies.
Like at Lost Creek, the most significant mineral resources in the LC East Amendment
occur within two major stratigraphic horizons: the HJ and the KM Horizons (Figures D5-
1 and 2 in the amendment Technical Report). The HJ Horizon is currently being
developed under the Lost Creek Permit. The KM Horizon underlies the HJ Horizon and
contains additional economic mineralization which will be targeted for production in both
the Lost Creek and LC East areas. To date, a total of over 18 individual roll fronts have
been identified in the HJ and KM Horizons within a composite stratigraphic interval of
approximately 225 feet.

Mineralization also occurs within the FG Horizon. It is secondary to that of the HJ and
KM and remains to be investigated, for economic viability. Mineral discoveries have
also been made in the L, M, and N Horizons which are collectively referred to as the
Deep Horizons. Economic assessment of the FG and Deep Horizons will require
additional exploration efforts and they are not the focus of current permitting activity.

The combined HJ and KM mineral trend within the LC East Amendment area is referred
to as the East Mineral Trend (EMT). It extends in a general southwest to northeast
orientation for approximately five miles (Plate D5-1 in the amendment Technical
Report). The composite width of the EMT varies considerably from 200 to 1,500 feet.
The EMT represents a separate mineral trend from the MMT which is currently being
mined in the Lost Creek Permit area. However, it is considered to be the product of the
same regional mineralizing event and therefore virtually contemporaneous and similar in
most respects.

Mineralization within the LC East Amendment area occurs as roll front type uranium
deposits. It is similar in character to that in the Lost Creek Permit area in virtually all
respects. The geometry of mineralization is dominated by the classic roll front "C" shape
or crescent configuration at the alteration interface. Thickness of mineralization within
each roll front may vary from 5 to 25 feet thick. Typical thickness is from 10 to 15 feet.
Mineral intercepts of over 25 feet in total thickness are common where multiple roll
fronts occur stacked on top of each other. Average grade is approximately 0.055%
eU 3Og. Mineralization on individual roll fronts within the deposit is typically 25 to 75
feet wide and is very sinuous. Roll fronts in both the HJ and KM Horizons are stacked
vertically and commonly overlie each other in a complex, erratic, anastomosing pattern in
plan-view.

Depth to the top of any given unit can vary from one end of the EMT to the other by up
to 400 feet due to regional dip of one to three degrees, and to displacement by normal
faulting. Within the LC East Amendment area the depth to the top of the HJ Horizon
ranges from 375 feet in the south to outcropping in the northern limits of the project.
Likewise, the depths to the top of the KM Horizon vary from 500 feet to 100 feet,
respectively.
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3.4.2.1 Stratigraphy

The upper portion of the Battle Spring Formation is host to the uranium mineralization in

the LC East Amendment area. Being the product of an alluvial fan depositional

environment, the Battle Spring Formation can be described as a very thick sequence

composed predominantly of numerous channel sands typically from five to 50 feet thick

interfmgered with innumerable shales typically two to 25 feet thick which represent

channel margin and overbank environments. Lateral extent of both of these lithologies

can range from 100 feet to miles. Where multiple sand channels are stacked on top of

each other, the cumulative sand thickness and width can be considerable. The erratic
nature of these narrow channels results in stratigraphy which can be highly variable. The

outcome can be very complex, where interfingering or abrupt facies changes may result

in drastic changes in shale or sand thickness over short distances. This is well illustrated

in the thickness isopach maps of the various units of interest (Plates D5-3a to D5-3e in

the amendment Technical Report) where discemable patterns of deposition are virtually

absent; and also in the Geologic Cross-sections (Plates D5-2a to D5-2j in the amendment

Technical Report).

Sedimentary and depositional conditions throughout the entire Battle Spring interval of

interest remained quite consistent and uniform. Consequently, from a lithological and
stratigraphic perspective there is little difference between deeper units and those near the

surface. Distinctive characteristics of given stratigraphic intervals are subtle and
generally are not consistent regionally, consequently partitioning into meaningful

stratigraphic units remains largely arbitrary. Vertical boundaries have been defined at

shale units showing the greatest regional continuity, or lacking that, at pre-established

thickness intervals.

In the LC East Amendment area, the top 1,200 feet of the Battle Spring Formation

represents the interval of interest. Within this interval the stratigraphy has been sub-

divided into several thick stratigraphic "Horizons" (e.g. HJ or KM). Horizons are
dominated by sands and separated from each other by "Named Shales" of regional

extent. Each horizon, however, is in actuality the composite of numerous "sands" which
are in turn separated by numerous "Unnamed Shales" within the horizon. Unnamed

shales may be quite areally extensive, or may be only of local extent. Note also that the
term "shale" is used herein rather loosely, as it commonly may include considerable
amounts of siltstone or fine grained sand in addition to the typical mudstone and

claystone.

Horizons of primary interest are further subdivided into "Sub-Horizons" (e.g., LFG, UHJ,
and UKM). Criteria for establishing sub-horizons are based largely on a combination of
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continuity of sand packages and continuity of associated mineral horizons. Vertical

boundaries between sub-horizons are established somewhat arbitrarily and may or may
not coincide with the presence of an intervening shale.

The resulting system of stratigaphic nomenclature is illustrated in the Stratigraphic
Column within Figure D5-1 in the amendment Technical Report. This nomenclature is
internal to Ur-Energy and is not recognized officially by the geological community. The
foundation for this system has been carried over, with some modification, from that
established by Conoco Minerals during its early exploration activities in the region and
subsequently adopted by Texasgulf during its tenure with the property. Nomenclature
terms from surface downward to the KM Horizon were inherited from previous
operators; below that the terms were derived by Ur-Energy.

Note that in the last few years Ur-Energy has abandoned the use of the term "Sand" in
favor of the term "Horizon" to describe the major stratigraphic units. It is believed that
the term "Sand" can be misleading in recognition of the fact that any substantial

stratigraphic interval consists not only of sand facies but also contains a considerable
number of interbedded shales which yields hydrogeological characteristics significantly
different than an interval consisting only of sand. Also note that the boundaries between
horizons (i.e. Named Shales) have been established on a relatively arbitrary basis and
don't necessarily reflect patterns or breaks in sedimentary or depositional characteristics.0 •As a result, the system of nomenclature as illustrated on Figure D5-1 in the amendment
Technical Report should be viewed essentially and simply as a cataloguing tool for
stratigraphic organization.

Named Shales represent the shaley interval nearest the stratigraphic level established as
the break between Horizons. Strictly defined they represent the shaley interval between
the lowest sand assigned to the overlying Horizon and the uppermost sand assigned to the
underlying Horizon. The Battle Spring interval of interest contains many more shales
(unnamed) than just the Named Shales (see Type Log LCE149, Figure D5-2 in the
amendment Technical Report and Geological Cross-Sections Plates D5-2a to D5-2j in
the amendment Technical Report). As such, Named Shales may not be the dominant
shale in any given area nor represent the only shale occurring between production sands.
Named Shales may not be regionally continuous; or they may represent a series of shales
which can be overlapping en-echelon or complexly interwoven with vertically adjacent
sands. Because of this complexity, thickness values selected for shale isopach mapping
(Plates D5-3a, D5-3c and D5-3e in the amendment Technical Report) may not represent
all shales in such a series, but rather only the one that best correlates to the stratigraphic
nomenclature boundary. Shale complexity is well illustrated in the Cross-Sections
(Plates D5-2a to D5-2j in the amendment Technical Report)

The most notable shales are the LCS and SBS Shales which exhibit a high degree of
regional continuity and confinement, although locally may display considerably

complexity.
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Provided below is a brief description of each named stratigraphic unit within the Lost
Creek Project. The general lithologic character of the units remains relatively consistent
throughout the entire property, however depths below ground surface (bgs) may vary
significantly locally due to regional stratigraphic dip and displacement due to normal
faulting.

A Horizon -The A Horizon is not present in the LC East Amendment area, having been
removed by erosion.

BC Horizon - The BC Horizon is the horizon occurring at the surface within the majority
of the Lost Creek Project; however, similar to the A Horizon, the BC Horizon has been
removed by erosion over the vast majority of the LC East Amendment area. Thin
remnants remain only in the northern portions of Sections 20 and 21 in areas that had
been down-dropped by faulting. Maximum depth is approximately 50 to 75 feet. When
present, lithologic data is often missing in drill logs because it occurs above the fluid
level in the drill hole while logging. Fluid in the hole is required to generate the single
point resistance and spontaneous potential (SP) curves used for lithological
characterization. In general it appears to be similar in character to the adjacent
underlying DE Horizon. The upper and lower boundaries are arbitrary and poorly
defined. Thickness is approximately 80 to 100 feet. The BC Horizon is dry and hosts no
significant mineralization.

DE Horizon - This Horizon occurs at the surface in the southern and central portions of
LC East Amendment area, but has been removed by erosion in the northern portions. In
the LC East Amendment area, the top of the unit ranges in depth from surface to
approximately 70 feet and is approximately 80 feet thick where the entire section is
present. The DE Horizon is dry everywhere within the LC East Amendment area and
carries no significant mineralization.

EF Shale (formerly the Upper No Name Shale) - The EF Shale represents the boundary
between the overlying DE Horizon and the underlying FG Horizon. Hydrogeological
continuity and confinement by the EF Shale is uncertain as lithologic data in drill logs is
often missing, as mentioned above. It crops-out in a northwesterly strike near the
common comer between Sections 10, 11, 14 and 15 and is absent to the north. Thickness
varies considerably from a few feet to 30 feet. Where present, depths to the top of the EF
Shale vary: from surface to 150 feet in the down-dropped northwestern portions of
Section 20.

FG Horizon - The FG Horizon crops-out in the northern one-third of the LC East
Amendment area. It reaches its deepest in the northern portions of Section 20 where
depth to its top is approximately 150 feet. The total thickness of the FG Horizon ranges
between 160 to 180 feet. Stratigraphically, the FG Horizon is subdivided into three sub-
horizons: the Upper FG (UFG), Middle FG (MFG) and the Lower FG (LFG), all roughly
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of equal thickness. The breaks between these are not rigidly defined. Generally they are

selected based on significant shales (if present) which separate channel-fill sequences.
The FG commrronly consists of sands and intervening shaley units which are thinner, more
erratic than what is characteristic of the underlying HJ and lower horizons; and as a
whole the FG has a lower SS/Sh ratio. Locally the FG contains significant mineralization

in the LC East Amendment area. However, no recovery from the FG is planned.

Lost Creek Shale (LCS) - The Lost Creek Shale separates the FG and HJ Horizons. It is
a dominant shaley horizon which has been observed to be continuous throughout the LC
East Amendment area. For this reason it has been used as the datum for stratigraphic and
structural correlation. Thickness ranges from 5 to 40 feet, typically being from 10 to 20
feet. Depth ranges from approximately 350 feet in the northern portions of Section 20 to
outcropping in the far northern portions of the Amendment area. Its lithology is
dominated by silty mudstone and dense claystone. It commonly includes siltstone, and
may locally be sandy or contain thin lenticular sands. Segments of the LCS commonly
interf'mger with lower sands of the FG Horizon and upper sands of the HJ Horizon. This
can complicate correlation and often results in dramatic changes in the thickness of the
LCS within short horizontal distances. A thickness isopach map for the LCS Shale is
presented as Plate D5-3a in the amendment Technical Report.

HJ Horizon - The HJ Horizon is a major host for mineralization in the East Mineral
Trend (EMT) and is the host to current production at Lost Creek. The HJ Horizon has
been subdivided into four sub-horizons: Upper HJ (UHJ), Middle HJ1 (MHJ1), Middle
HJ2 (MHJ2) and the Lower HJ (LHJ). The boundaries between the sub-horizons are
somewhat arbitrary but selection is guided by sand channel and roll front mineral horizon
continuity. Boundaries may be accompanied by a shale break. The bulk of the uranium
mineralization is present in the two MHJ sub-horizons. The HJ Horizon
characteristically includes noticeably thicker sands and a high SS/Sh ratio compared to
most of the other horizons. The total thickness of the HJ Horizon ranges from
approximately 120 to 130 feet, thinning northerly slightly to about 110 feet. Depth to the

top of the HJ Horizon within the LC East Amendment area ranges from a maximum of
approximately 360 feet in the northern parts of Section 20 to outcropping in the
northernmost portions of the Amendment area. Plate D5-3b in the amendment Technical
Report is a thickness isopach map for the HJ Horizon.

Sagebrush Shale (SBS) - The Sagebrush Shale forms the boundary between the HJ
Horizon and the underlying KM Horizon. The SBS is laterally extensive and virtually
continuous throughout the LC East Amendment area. Depth to the top of the SBS within
the LC East Amendment area ranges from a maximum of 510 feet in the northern parts of
Section 20 to 100 feet in northernmost portions of the Amendment area. Thickness
varies from 2 to 30 feet. Similar to the LCS, segments of the SBS commonly interfinger
with and undergo rapid facies exchanges with lower sands of the HJ Horizon and upper
sands of the KM Horizon. This can complicate correlation and often results in dramatic
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changes in the thickness of the SBS within short horizontal distances, as is evident in the
thickness isopach map for the SBS (Plate D5-3c in the amendment Technical Report).

KM Horizon - The KM Horizon is also a primary host to the mineralization in the EMT.
Nomenclature for the KM was modified in recent years. Initially, and at the time of the
original Lost Creek Mine Permit, the KM Horizon was assigned three sub-horizons: the
Upper KM (UKM), the Middle KM (MKM) and the Lower KM (LKM). As additional
drilling results became available over time it became apparent that the KM is better
described as having only two sub-horizons, underlain by the K Shale. Consequently the
MKM designation was abandoned and replaced by the LKM such that the current
nomenclature employs only the UKM and LKM.

Its general the character and lithology of the KM is similar to that of the HJ Horizon.
Both the UKM and the LKM sub-horizons host mineralization. A shale unit referred to
as the No Name Shale (NNS) commonly divides the two sub-horizons of the KM, but it
is not always present. Depth to the top of the KM Horizon ranges from approximately
510 feet in the northern parts of Section 20 to about 100 feet in the far northern portions
of the Amendment area. Thickness ranges from approximately 100 feet to 130 feet. A
thickness isopach map for the KM Horizon is presented as Plate D5-3d in the
amendment Technical Report.

K Shale - The K-Shale represents the lower boundary of the KM horizon. It occurs
throughout the LC East Amendment area, and generally exhibits continuity and adequate
confinement. However, it may locally be absent or be represented by multiple
overlapping shales. Where this occurs, confinement may not be seamless. Average
thickness is 10 feet, ranging from 2 feet to 30 feet. A thickness isopach map for the K
Shale is presented as Plate D5-3e in the amendment Technical Report . Depth to the K
Shale varies from approximately 610 feet in the northern portions of Section 20 to
approximately 200 feet at the northern limits of the LC East Amendment area.

L, 11, N, and P Horizons - These horizons are collectively referred to as the "Deep
Horizons" and occur within a 300 to 350 feet interval below the K Shale. Currently they
are the targets of exploration activities. Available drill data for these horizons is much
sparser than for the shallower horizons. Individually, each horizon is approximately 100
feet thick. They consist of lithologies identical to that of overlying horizons. In general,
like the remainder of the Battle Spring Formation, they are composed of multiple,
stacked, coarse sands separated by numerous shale intervals. Stratigraphically, shales
within these horizons are often relatively thick and more continuous than seen in the
shallower horizons, contributing to an overall lower SS/Sh ratio. At the same time,
individual sands tend to be thicker and show more regional continuity. This character
becomes more dominant with depth.

L Horizon: Depth to the L Horizon varies from approximately 640 feet in Section
20 to approximately 200 feet in the far north. Conmmonly the L Horizon exhibits
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a much more shaley character with more shale interbeds, thinner sands and a
much lower SS/Sh ratio than the vertically adjacent horizons.

M Horizon: The M Horizon typically exhibits thick shales with thick well
developed sands. Depth to the top of the M Horizon ranges from approximately
720 feet in Section 20 to approximately 300 feet in the far north.

N and P Horizons: The character of these horizons is similar to that of the M
Horizon, commonly exhibiting thick shales with well developed sands. Data is
relatively limited, particularly in the southern portions of the project, as drilling
generally has not penetrated these units. Depth to the top of the N Horizon
ranges from 830 to 410 feet and from 930 to 520 feet for the P Horizon.

LM. AIN, and NP Shales - These shales represent the lower boundaries of the L, M and N
Horizons respectively. Designation of these shales as horizon boundaries was arbitrarily
established on roughly 100 foot intervals below the K Shale. As such they do not present
unique characteristics compared to any other shales within this stratigraphic interval.
Thickness of the shales varies considerably, reaching up to 30 feet with an average of
approximately 10 feet. Although these shales have regional extent, continuity is
unconfirmed. In many areas drill data spacing is insufficient to confirm correlation.

3.4.2.2 Structure

Bedding within the Battle Spring Formation in the LC Amendment area is nearly flat-
lying, dipping gently to the west and southwest at approximately one to three degrees.
This regional pattern of strike and dip is modified locally due to horst and graben features
resulting from normal faulting, as discussed below.

The dominant geologic structural features in the LC East Amendment area are a complex
series of normal faults. The locations of these faults are illustrated in the Structural
Contour Map (Plates D5-4.1 and D5-4.2 in the amendment Technical Report); in the
Geological Cross-Sections (Plates D5-2a to D5-2j in the amendment Technical Report)
and in the Isopach Maps; (Plates D5-3a to D5-3e in the amendment Technical Report).
They are believed to be the result of late stage events in the structural history of the Basin
resulting from regional extension and possibly also of isostatic unloading within the basin
due to regional erosion. Displacement typically exhibits maximum movement of up to 70
feet which tapers in both directions, commonly quite abruptly. Faulting occurred post-
deposition and post-mineralization, therefore depositional patterns were not influenced by
the fault movements and the mineral horizons are offset by faulting. The fault planes are
very close to vertical in orientation.

The most prominent faulting occurs in Sections 20 and 21 where a system of faults with
displacements of 50 to 70 feet created a series of horsts and grabens (Plate D5-4.1 in the
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amendment Technical Report). Secondary to these are numerous minor faults which
show displacements on the order of 10 feet and which appear to be fairly localized.
Collectively the fault series results in a net down-dropping in the northern portions of
Sections 20 and 21 resulting in a synclinal feature when viewed in a regional sense, with
a northeast-southwest oriented axis.

Pump test results indicate that the faults serve as low-flow boundaries, but are not fully
sealed (Section D6 of the amendment Technical Report).

3.4.2.3 Ore Mineralogy and Geochemistry

See the original ER.

3.4.2.4 Historic Uranium Exploration Activities

The ground currently designated as the LC East Amendment area has been extensively
drilled in the past and can be considered to be in the mid to late exploration phase in the
northern portions and pre-development phase in the southern portions. The earliest
drilling was started in 1967 by Wolf Land and Exploration who was later joined in a joint
venture by Conoco in 1969. Also, in 1967 Hecla Mining drilled one exploration hole on
what is currently the LC East Project. Conoco took full control of the Red Desert venture
in 1970 and continued to drill the property through 1977 as part of its Project A. By that
time approximately 916 exploration holes had been drilled, including 13 core holes.
Abundant significant mineralization had been found and a well-defined mineral trend
identified, which is currently referred to as the EMT. Much of the drilling was on 200
foot spacing and in several localities has a spacing of 100 feet or less.

In 1978, Texasgulf joint-ventured with Conoco as the operator on Project A. They
continued defminig the trend by drilling an additional 126 exploration holes through 1981,
including three core holes of very shallow targets (less than 150 feet). Texasgulf
discontinued their operations in the Great Divide Basin in 1983. Portions of the current
LC East Project were later acquired by PNC Exploration in 1987. In 1990 they drilled 21
holes within the current LC East Project in conjunction with their activities on the MMT
in the Lost Creek Project. PNC released their property in 2000. Since then, no
additional exploration drilling activity had been conducted in LC East until activities by
URE in 2012. Prior to acquisition by URE, a total of 1,064 historical exploration holes
for a total of 474,582 feet of drilling had been drilled within the currently defined LC
East Project, including one water well which has since been abandoned. Drilled depths
average 446 feet, ranging from 40 feet to 2,257 feet. Exploration by URE has been
limited to 16 widely spaced stratigraphic test holes.
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0 Since acquisition, URE has conducted pre-development drilling activities consisting of
179 delineation holes for a total of 114,600 feet of drilling, plus the installation of 28
baseline monitors and pump test wells totalling 11,945 feet. Baseline environmental
studies have also been conducted and concluded.

No uranium production has been conducted in the past within the LC East
Amendment

3.4.3 Seismology

Refer to the original ER.
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3.5 Hydrology

NUREG-1569 Section 2.7 states that "characterization of the hydrology at in situ leach
uranium extraction facilities must be sufficient to establish the potential effects of in situ
operations on the adjacent surface-water and groundwater resources and the potential
effects of surface-water flooding on the in situ leach facility" (NRC, 2003). To meet
these requirements, this section addresses surface water drainage characteristics and use
(Sections 3.5.1.1 and 3.5.1.2), surface water quality (Section 3.5.1.3), regional and site
hydrogeology (Sections 3.5.2.1 and 3.5.2.2), groundwater use (Section 3.5.3), regional
and site groundwater quality (Sections 3.5.4.1 and 3.5.4.2), and the regional and site
hydrologic conceptual models (Sections 3.5.5.1 and 3.5.5.2).

3.5.1 Surface Water

3.5.1.1 Drainage Characteristics

The Permit Amendment Area is located in the Great Divide Basin, a topographically
closed system which drains internally due to a divergence in the Continental Divide.
Most of the surface water is runoff from precipitation or snowmelt, and most runoff
quickly infiltrates, recharging shallow groundwater, evaporates, or is consumed by plants
through evapotranspiration. Based on the loam and sandy-loam soils found at the site,
the steady-state saturated infiltration rate under laboratory conditions is estimated at 0.2
to 0.8 in/hr (Hillel, 1980). However, the practical infiltration rate is likely much higher
because saturated conditions are rare, and more macropores are present under field
conditions and at large scales. Infiltration-excess (Hortonian) overland flow has not been
observed at the site, except on the compacted soils found in existing 2-track roads.

Alluvial deposits, if any, along drainages are not extensive, and the shallow Battle Spring
aquifer is typically under confined conditions, although locally unconfined conditions
exist. The variation from unconfined to confined conditions is due to the interfingering
of sands and shales throughout the Battle Spring Formation. The shallow water table is
typically 100 to 200 feet below ground surface (ft bgs). There are no perennial or
internittent streams within the Permit Amendment Area or on adjacent lands. The only
officially named drainages within the Permnit Amendment Area are the Battle Spring
Draw and Stratton Draw, which are dry for the majority of the year (Figure D6.1-1 of the
amendment Technical Report).

A 1:24,000 USGS topographic map was imported into GIS, and used to conduct the
drainage network analyses described in this section. Two primary watersheds, Battle
Spring Draw and Stratton Draw, drain ninety-seven percent of the Pern-it Amendment
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Area. The Battle Spring Draw watershed is divided into east and west tributaries as
shown on Figure D6.1-1 of the amendment Teclhical Report. Likewise, the Stratton
Draw watershed is also divided into east and west tributaries within the Permit
Amendment Area. The entire Permit and Amendment Areas drain into the Battle Spring
Flat, located approximately nine miles southwest of the Permit Amendment Area. Much
of the water conveyed through the ephemeral channels does not reach Battle Spring Flat.
Instead, it infiltrates into the alluvium and recharges the Battle Spring aquifer.

The existing drainages are incised, and have u-shaped trapezoidal cross-sectional
morphologies. Vertical and slumping banks exist where active erosion is occurring. The
channels near the downstream boundary of the Permit Amendment Area are incised three
to 12 feet and are 10 to 15 feet wide. The channel side-slopes range in slope from 1:1 to
approximately 2.5:1. The bed material in the larger draws is sandy textured and non-
cohesive. Draws around the Permit Amendment Area are typically vegetated with
sagebrush.

Annual runoff in the Permit Amendment Area is very low due to the high infiltration
capacity and low annual precipitation. The channels are dry for the majority of the year.
Drainages in the Permit Amendment Area are naturally ephemeral and primarily flow
during spring snowmelt as saturated overland flow when soil moisture is at a maximum.
The quantity of spring runoff is variable, depending on the amount of winter snowfall
accumulation. Peak runoff from high intensity rain events can be significant; but surface
flow is generally short-lived. Storm-water runoff after high intensity rain events is very
rare because surface water infiltrates very rapidly or evaporates. Some intermittent and
localized flow can occur near a small number of springs; but no surface runoff has been
observed from springs within the Permit Amendment Area.

Runoff data are limited for the ephemeral and intermittent streams in the Great Divide
Basin. There are two USGS streamflow gaging stations within 40 miles of the Permit
Amendment Area, but they are on perennial streams and are not representative of
drainages in the Permit Amendment Area. On April 6, 1976, the USGS measured the
instantaneous discharge of Lost Soldier Creek, approximately 14.5 miles northeast of the
Permit Amendment Area. The measurement of 0.2 cubic feet per second was taken
during spring runoff so the source of water was predominantly snowmelt (USGS, 2006).

3.5.1.2 Surface Water Use

Surface-water permits with legal descriptions inside and within three miles of the Permit
Area were queried using the Wyoming State Engineers Office (WSEO) Water Rights
Database (WSEO, 2014). Table D6.1-1 of the amendment Technical Report lists the
three surface water permits that exist within three miles of the Permit Amendment Area,
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and Figure D6.1-2 of the amendment Technical Report shows their location relative to
the Project area. The stated uses include irrigation, stock, and industrial.

As noted in Section D6.31 of the amendment Technical Report, there are three BLM
wells in or within three miles of the Permit Amendment Area. These wells have stock
ponds associated with them. The water-use permits for these ponds are associated with
the wells that supply the ponds, i.e., they are not associated with any surface-water-use

permits.

3.5.1.3 Surface Water Quality

Under the WDEQ Water Quality Division (WQD) Classification, Battle Spring Draw and
Stratton Draw are listed as Class 3B water bodies. Beneficial uses for Class 3B waters
can include recreation, wildlife, "other aquatic life," agriculture, industry, and scenic
value, but do not include drinking water, game fish, non-game fish, and fish
consumption.

Historic surface water quality within the study area was characterized using water quality
data from the adjacent Lost Creek Project. The historic data set is small as surface water
sample analysis commenced in 2007, and there were not many events to sample. The
water-quality data for the historic sampling locations are summarized in Table D6.1-21
of the amendment Technical Report. Due to the limited runoff volume very few analyses
could be performed. Priority was given to analyzing radionuclides at the expense of
other Guideline 8 parameters.

In 2012, Nalgene Storm Water Samplers were installed to collect 0.26 gallon (1 L) grab
samples of first flush stream flow during runoff events. These samplers were installed at
eight locations in the Permit Amendment Area shown on Figure D6.1-31 of the
amendment Technical Report. Four samplers were installed to capture runoff as it enters
the Permit Amendment Area from the upstream side, and the others four samplers capture
runoff at the downstream permit boundary. The water samples were collected to
characterize the quality of ephemeral surface runoff. The sampling locations were
selected based on their topographic potential to concentrate ephemeral surface flow.

The water quality data for six of the eight surface water samplers are summarized in
Table D6.1-31 of the amendment Technical Report; Attachment D6-1 of the amendment
Technical Report presents the laboratory raw water quality data. Dissolved uranium was
present in only one sample at a very low concentration; slightly greater than the 0.0003
mg/L detection limit. Suspended uranium was detected in six of the eight samples tested

at concentrations ranging from 0.024 to 0.106 mg/L.
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There was only enough sample to analyze for radium-226 and thorium-230. Table D6.1-
3 of the amendment Technical Report results show that: 1) dissolved radium-226 was

detected in all samples at levels ranging from 0. 11 to 5.1 pCi/L, 2) dissolved thorium-230

was also detected in all samples at levels ranging from 0.08 to 0.4 pCi/L, 3) suspended

radium-226 was present in all samples at levels ranging from 0.001 to 105 pCi/L, and 4)
suspended thorium-230 was also present in all samples at levels ranging from 0.006 to

47.8 pCi/L.

3.5.2 Groundwater Occurrence

This section describes the regional and local groundwater hydrology including
hydrostratigraphy, groundwater flow patterns, hydraulic gradient and aquifer parameters.

The discussion is based on information from investigations performed within the Great

Divide Basin, data presented in previous applications/reports for the Permit and

Amendment areas, and the geologic information presented in Appendix D5 of the

amendment Technical Report.

3.5.2.1 Regional Hydrogeology

No change. See original ER.

3.5.2.2 Site Hydrogeology

LC ISR, LLC has been collecting lithologic, water level, water quality, and pump test

data as part of its ongoing evaluation of hydrologic conditions at the Project. Drilling and
installation of borings and monitor wells is ongoing to provide additional data to further

refine the site hydrologic conceptual model. Recent water level measurements provide

data to assess potentiometric surfaces, hydraulic gradients and inferred groundwater flow
directions for the aquifers of interest at the Project. Five recently completed long-term

pump tests (Attachment D6-4 of the amendment Technical Report) were used to
evaluate hydrologic properties of the aquifers of interest, to assess hydraulic

characteristics of the confining units, and to preliminarily evaluate impacts to the
hydrologic system of faults located in Sections 20 and 21 of the Permit Amendment

Area. Results of Permit Amendment Area water quality sampling and analysis are

presented in Section D6.4.21 of the amendment Technical Report.

Figure D6.2-1 of the amendment Technical Report shows the locations of all the existing
monitor and pump test wells in the Permit Amendment vicinity. Table D6.2-1 of the

amendment Technical Report provides completion information for the wells currently in
use, and Attachment D6-3 of the amendment Technical Report provides well completion
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well completion logs for those specific wells.

3.5.3 Groundwater Use

Groundwater use permits with legal descriptions inside and within three miles of the
Permit Amendment Area were queried using the WSEO Water Rights Database (WSEO,
2014). Tables D6.3-1 and D6.3-2 1 of the amendment Technical Report list the pernmits,
including potentially active permits as well as abandoned and cancelled permits, which
were issued by WSEO to parties other than LC ISR, LLC or its affiliates. The permit
information includes, but is not limited to, location, uses, priority dates, status, yield, total
depth, and static water depth. Table D6.3-1 of the amendment Technical Report lists
permits within one-half mile of the Permit Amendment Area; this table correlates with
Figure D6.3-1 1 of the amendment Technical Report that shows the permit locations.
Table D6.3-2 of the amendment Technical Report lists pennits within three miles of the
Permit Amendment Area; these locations are shown on Figure D6.3-21 of the
amendment Technical Report. The majority of the groundwater use permits, filed in the
vicinity of the Permit Amendment Area, are for stock watering, monitoring,
miscellaneous and mining-related purposes.

Table D6.3-3 of the amendment Teclhical Report is a list of the permits issued by the
WSEO to LC ISR, LLC or its affiliates (Ur-Energy and NFU Wyoming, LLC). At this
time, there are 207 groundwater use permits of which 10 are designated water supply
wells, 156 are monitor wells, two are disposal wells, 15 are test wells and 22 are
industrial wells associated with ISR mining activities (four permits are for well re-work
thus duplicates). Of the 207 pemaits only 24 are located within the Permit Amendment
Area. Installation of supplemental wells is on-going, and locations of wells currently
used for water quality sampling and pump tests are shown on Figure D6.2-1 of the
amendment Technical Report, which are discussed in other sections of Appendix D6 of
the amendment Technical Report. Currently, the Permit Amendment Area consumes a
negligible amount of groundwater attributed to well development, monitoring, testing,

and miscellaneous purposes related to uranium exploration.

The groundwater use permits within one-half mile unrelated to mining are those
belonging to the BLM. In 1968 and 1980, the BLM Rawlins District was granted two
permits by the WSEO (13834 and 55112, see below). Both permits, located inside the
LCE Amendment Area, correspond to wells that supply water to a stock pond or storage
tank (permits #1 and #2 on Figure D6.3-1 of the amendment Technical Report).

SEO Penrit 13834 - Battle Spring Draw Well No. 4451;
SEO Permit 55113 - Battle Spring Well No. 4777
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Battle Spring Draw Well No. 4451 seasonally pumps water into a stock tank (Township

25 North, Range 92 West, Section 21, NW¼, NE¼, NE¼/4 ). In 1968, a uranium

exploration hole was drilled at this location; when water was encountered, plastic casing

was installed and the well was developed. According to the State Engineers Office

records, the well depth is 900 feet, with a reported static water level of 104 feet, and a

permitted yield of 19 gallons per minute. However, the screened interval is not specified.

On October 1, 2013, LC ISR, LLC E-logged the well. The results indicate that there is

240 feet of casing in the hole with a static water level at 148 feet bgs. Apparently, the

hole caved just beneath the casing (maximum probe depth). BLM well No. 4451 has

been sampled by LC ISR, LLC numerous times since 2009 (analytical results are

presented in the KM Amendment documents). The results indicate high levels of

radionuclides.

The Battle Spring Well No. 4777 was drilled as a stock well in 1981 to a depth of

approximately 220 feet. The well is shallower than the sands targeted by LC ISR, LLC

under the current Permit. A water use of 25 gpm is permitted. Battle Spring Well No.

4777 is located in Township 25 North, Range 92 West, Section 30, SE¼, NW'/4 .

In March 2014, LC ISR, LLC contacted BLM staff to inquire about the current status of

these groundwater use permits. The BLM stated that the groundwater use permits are

active, and the wells are being used for stock watering from earthen impoundments. A
trailer mounted solar pump is moved from one well to the other seasonally.

Throughout the phases of the Project, LC ISR, LLC will correspond with BLM to ensure

that the stock reservoirs and wells are not impacted in a manner that restricts the intended

use. LC ISR, LLC has committed to work with BLM to replace the water source if any

wells are rendered unusable due to LC ISR's mining activities.

3.5.4 Groundwater Quality

This section describes the regional and local groundwater quality based on information

from investigations performed within the Great Divide Basin, data presented in previous

applications/reports for the Permit Area, and recent data collected in the Permit Area.

3.5.4.1 Regional Groundwater Quality

See the original ER.
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3.5.4.2 Site Groundwater Quality

Information regarding site water quality is primarily derived from background monitor
wells installed by LC ISR, LLC in 2012 and 2013.

Groundwater Monitoring Network and Parameters

In 2012, LC ISR, LLC installed 20 monitor wells in the FG, HJ, KM and N Horizons and
initiated background sampling for WDEQ-LQD Guideline 8 parameters. Four quarters of
water sampling have been completed for most background monitor wells. Four
supplemental monitor wells were installed in 2013 at the request of LQD. Only two or
three quarts of analyses have been collected to date; however, sampling activities are
continuing. The location of LC ISR, LLC's background monitor wells are indicated on
Figure D6.2-1 of the amendment Technical Report.

Groundwater Quality Sampling Results

LC ISR, LLC began background sampling in December 2012 at the following 20
locations:

* FG Monitor Wells: M-FGI and M-FG2;
* HJ Monitor Wells: M-HJ1, M-HJ2A, M-HJ3, M-H.J4, M-HJ5, M-HJ6, and M-

HJ7D;
* KM Monitor Wells: M-KM4A, M-KM5A, M-KM6, M-KM-7, M-KM8, M-KM9

and M-KM10; and
* N Monitor Wells: M-N2, M-N3, M-N4 and M-N5A.

Following the 2013 monitor well installations, sampling commenced in December 2013
at these four wells:

* FG Monitor Well : M-FG5;
" HJ Monitor Well: M-HJS;
* KM Monitor Well: M-KM1 IA; and
* N Monitor Well: M-N6.

Results of the LC ISR, LLC background monitoring program are summarized in Table
D6.4-1 of the amendment Technical Report. The raw laboratory data was downloaded to
the CD disk found in Attachment D6-3 of the amendment Technical Report. In Table
D6.4-1 of the amendment Technical Report, those parameters that exceed specific
WDEQ-WQD standards or EPA MCL criteria are shown in bold and color coded to the
specific WQD or EPA criteria they exceed. Table D6.4-2 of the amendment Technical
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Report presents the state Class-of-Use and federal Drinking Water Criteria for specific

groundwater parameters.

A summary of water quality analytical results for each hydrostratigraphic Horizon of
interest (FG, HJ, KM and N Horizons) is presented below.

FG Horizon Water Quality
Three wells completed in the FG Horizon were included in the background sampling
program (M-FG1, M-FG2 and M-FG5). Sample analytical results from background
monitor wells are presented in Table D6.4-1 of the amendment Technical Report.

Background sampling results indicate that the FG Horizon monitor wells are calcium-
bicarbonate to calcium-sulfate type water. TDS, iron and sulfate levels exceeded the
WDEQ Class I Standards (500 mg/L, 0.3 mglL and 250 mg/L, respectively) in two of the
three wells. Selenium also exceeded the WDEQ Class I and H Standards in one FG
Horizon well.

The chloride and magnesium levels in all three wells are low; less than 10 mg/L. One pH
measurement from one background water sample exceeded the WDEQ Class I Standard
(6.5 to 8.5 standard units).

Gross Alpha results exceeded the WDEQ Class I Standard (15.0 pCi/L) in all samples at
every FG Horizon well. Uranium levels exceeded the EPA MCL (0.03 mg/L) in all
samples collected from two of the three FG monitor wells (M-FG2 being the exception).
The average uranium concentration for the FG samples was 0.475 mg/L. All but one FG
Horizon water sample exceeded the VWDEQ Class I Standard (5.0 pCi/L) for radium
226+228.

HJ Horizon Water Quality
Seven wells completed in the HJ Horizon were included in the background sampling
program (M-HJ1, M-HJ2A, M-HJ3, M-HJ4, M-HJ5, M-HJ6 and M-HJ8). Sample
analytical results from all background monitor wells are included in Table D6.4-1 of the
amendment Technical Report.

Background sampling results indicate that the HJ monitor wells are calcium-bicarbonate
to calcium-sulfate type water. With the exception of selenium and uranium, none of the
remaining inorganic parameters exceeded the WDEQ Class-of-Use or EPA drinking
water criteria. Selenium exceeded WDEQ Class I and II Standards in background well
M-HJ6. Uranium levels exceeded the EPA MCL in monitor wells M-HJ3, M-HJ5 and
M-HJ6.

S
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Three quarterly water sample results from monitor well M-HJS indicated pH
measurement that exceeded the WDEQ Class I and III Standards (6.5 to 8.5 standard
units). Chloride levels in all wells are low (7 mg/L or less).

Gross Alpha results exceeded the WDEQ Class I Standard (15.0 pCi/L) in all samples at
every HJ Horizon well. Uranium levels exceeded the EPA MCL (0.03 mg/L) in three of
the seven wells. The average uranium concentration for the HJ samples was 0.475 mg/L.
All water samples in every HJ Horizon monitor well exceeded the WDEQ Class I
Standard (5.0 pCi/L) for radium 226+228.

KIM Horizon Water Quality
Eight wells completed in the KM Horizon were included in the background sampling
program (M-KM4A, M-KM5, M-KM6, M-KM7, M-KM8, M-KM9, M-KMI0, and M-
KMl lA). Sample analytical results from background monitor wells are included in
Table D6.4-1 of the amendment Teclmical Report.

Background sampling results indicate that the KM monitor wells are calcium-bicarbonate
to calcium-sulfate type water. With the exception of pH, iron, selenium and uranium,
none of the remaining inorganic parameters exceeded the WDEQ or EPA criteria. Four
monitor wells had pH results that exceeded the WDEQ Class I and IIl Standards (6.5 to
8.5 standard units). Two monitor well iron results exceeded WDEQ Class I Standards
(0.3 mglL) and EPA Secondary Drinking Water Criteria (0.03 mg/L). Selenium
exceeded the WDEQ Class II Standard in background well M-KM10. Uranium levels
exceeded the EPA MCL in five different monitor wells.

Radium 226+228 levels exceeded the WDEQ Class I Standard (5.0 pCi/L) in seven of
eight monitor wells, while Gross Alpha results exceed the WDEQ and EPA Standards (15
pCi/L) in all KM monitor wells at least once.

N Horizon Water Quality
Five wells completed in the N Horizon were included in the background sampling
program (M-N2, M-N3, M-N4, M-N5A and M-N6). Sample analytical results from
back-round monitor wells are presented in Table D6.4-1 of the amendment Technical
Report. Analytical results from baseline monitor wells M-N3 and M-N5A are not
considered representative due to inadequate well purging prior to sample collection.
Accordingly, those results are excluded from the following discussion. In future
sampling events, the submersible sampling pumps in these two wells will be lowered to
increase submergence thus allowing for more purge time.

Background sampling results indicate that the N Horizon monitor wells are calcium-
bicarbonate to calcium-sulfate type water. The chloride levels in all wells are low; less
than 5 mg/L. With the exception of four pH sample results and one iron sample result,

LC East Project
NRC Environmental Report
February 2015

3.5-10



none of the remaining inorganic parameters exceeded the WDEQ or EPA criteria.

None of the background water sample results exceeded the Gross Alpha WDEQ Class I
Standard or EPA MCL criteria of 15.0 pCi/L. Only one water sample from monitor well
M-N6 exceeded the uranium EPA MCL criteria (0.03 mg/L). All three N Horizon
monitor well water samples exceeded the WDEQ Class I Standard (5.0 pCi/L) for radium
226+228.

Summary of Site Groundwater Quality
A Piper diagram (Figure D6.4-1 of the amendment Technical Report) presents the
average background groundwater quality for all quarterly sampling events. The Piper
diagram compares the average water quality between individual Horizons (FG, HJ KM
and N). The plot shows that there isn't much difference in groundwater geochemistry

between the various Horizons. Groundwater contained in the shallow Battle Springs
aquifers that underlie the Permit Amendment Area is a calcium-sulfate to calcium-
bicarbonate type water. There is some variability in water chemistry when the wells are
compared individually, but those differences don't change the overall groundwater
character type.

In summary, the concentration of trace constituents, boron, cadmium, chromiium, copper,
mercury, molybdenum, nickel, and vanadium were at or less than the detection limits for
all samples analyzed. TDS, iron and sulfate values are relatively low, with occasional
exceedances of WDEQ Class I Standards. Twenty out of 22 wells reported TDS and
sulfate concentrations less than their respective Class I Standards. Iron exceeded the
WDEQ Class I Standard and EPA MCL in two FG monitor wells (M-FG1 and M-FG5),
two KM monitor wells (M-KM8 and M-KM9), and one N monitor well (M-N6).
Selenium was elevated in excess of state and federal standards in three different Horizon
monitor wells.

Every monitor well contained some dissolved uranium, but only 10 wells contained
concentrations that exceeded the 0.03 mg/L uranium EPA MCL. Radium-226+228
results exceeded the WDEQ Class I Standard and EPA MCL (5.0 pCi/L) in all
background wells with the exception of M-KM10; which is approximately 71 percent of
the total samples analyzed. Gross Alpha results exceeded the WDEQ Class I Standard
and EPA MCL in all FG, HJ and KM Horizon wells, and one N Horizon well during at
least one sampling event.

General water quality in the shallow Battle Spring aquifers within the Permit and
Amendment Area tends to be relatively good, with the exception of the presence of
radionuclides. However, elevated concentrations of radionuclides is consistent with the
presence of uranium orebodies.
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3.5.5 Hydrologic Conceptual Model

A hydrologic conceptual model of the Project and surrounding area has been developed
to provide a framework that allows LC ISR, LLC to make decisions regarding optimal
methods for extracting uranium from mineralized zones, and to minimize enviromnental
and safety concerns caused by ISR operations.

LC ISR, LLC will use ISR technology at the Project to extract uranium from permeable
uranium-bearing sandstones within the upper portion of the Battle Spring Formation, at
depths ranging from 350 to 900 feet. A conceptual hydrologic model of the Project is
summarized below.

3.5.5.1 Regional Groundwater Conceptual Model

A hydrologic conceptual model of the Project and surrounding area has been developed
to provide a framework that allows LC ISR, LLC to make decisions regarding optimal
methods for extracting uranium from mineralized zones, and to minimize environmental
and safety concerns caused by ISR operations.

LC ISR, LLC will use ISR technology at the Project to extract uranium from permeable
uranium-bearing sandstones withfin the upper portion of the Battle Spring Formation, at
depths ranging from 125 to 500 feet. A conceptual hydrologic model of the Project is
summarized below.

3.5.5.2 Site Groundwater Conceptual Model

Hydrostratigraphic Units

The hydrostratigraphic units of interest within the Battle Spring Formation, with respect
to the Project include, from shallowest to deepest:

0 FG Horizon (includes overlying aquifer to HJ Horizon):
o subdivided into UFG, MFG and LFG Sands;
o total thickness of horizon is 180 feet;
o top of unit outcrops on the east side of the Permit Amendment Area and

is present at a depth of 50 feet bgs on the west side;
o LFG Sand is the overlying aquifer to HJ Horizon;
o LFG Sand is 20 to 50 feet thick;
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o the FG Horizon is unconfined on the east side of the Permit Amendment
Area becoming confined as you move westerly in a down dip direction;

and
o water level depths range from 110 feet bgs in the center of the Permit

Amendment Area to 125 feet bgs on the west side.
* Lost Creek Shale (upper confining unit to the HJ Horizon):

o laterally continuous across Permit Amendment Area;
o five to 25 feet thick; and
o confining properties demonstrated from water levels and pump tests.

" HJ Horizon (primary production zone):
o subdivided into UHJ, MIHJ and LHJ Sands, although sands are

hydraulically connected;
o coarse-Tained arkosic sands with thin lenticular intervals of fine sand,

mudstone and siltstone;
o averages 115 feet thick;
o top of unit is 95 to 260 feet bgs;
o the HJ Horizon is unconfined on the east side of the Permit Amendment

Area becoming confined as you move westerly in a down dip direction;
and

o water levels in the HJ Horizon range from 90 to 160 feet bgs.
" Sage Brush Shale (lower confining unit to the HJ Horizon and upper confining

unit to the UKM Horizon):
o laterally continuous across Permit Amendment Area;
o five to 25 feet thick;
o top of unit 90 to 285 feet bgs; and
o confining properties demonstrated from water levels and pump tests.

" KM Horizon (production zone):
o subdivided into UKM, MKM and LKM Sands;
o massive coarse sandstones with thin lenticular fine sandstone intervals;
o top of unit is 210 to 390 feet bgs;
o UKM Sand is a targeted production zone and first underlying aquifer to

the HJ production zone;
o UKM Sand is 30 to 60 feet thick;
o water levels in the UKM Sand are generally 145 to 175 feet bgs;
o L Horizon is the underlying aquifer to the KIM Horizon, but will require

additional hydrologic characterization.

Potentiometric Surface and Hydraulic Gradients

Potentiometric surfaces for the FG, HJ, KM and N Horizons are illustrated as contour
maps on Figures 2-5 to 2-8 of the amendment Technical Report, Attachment D-4 of the
amendment Teclnical Report and also on Cross Sections in Plates D5.2-a to D5.2-j of
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the amendment Technical Report. Depiction of these surfaces on the cross sections were

generated by tracking the intersection of the plane of the cross section profile with the

potentiometric contours for the given horizons.

Potentiometric surfaces of the HJ and KM Horizons indicates that groundwater flow

across the Permit Amendment Area is to the west-southwest under hydraulic gradients

between 0.005 to 0.018 ft/ft (29 to 95 ft/mi), which is generally consistent with the

regional flow system. Figures 2-6 and 2-7 Attachment D-4 of the amendment

Technical Report, show the groundwater flow direction across the Permit Amendment

Area based on the potentiometric surface.

Groundwater flow direction and hydraulic gradients for the overlying (FG) and

underlying (N) Horizons are generally similar to that of the HJ and KM Horizons.

Groundwater flow is toward the west-southwest at hydraulic gradients between 0.008 ft/ft

to 0.019 ft/ft as shown in the potentiometric maps for the FG and N Horizons
(Attachment D-4, Figures 2-5 and 2-8 of the amendment Technical Report,

respectively). The potentiometric heads decrease with depth.. Differences in water level

elevations between the FG, HJ, KM and N Horizons indicate that confining units are

present between the FG-HJ-KM hydrostratigraphic units.

Pump tests indicate the presence of confining units between the LFG and HJ aquifers and

between the HJ and UKM Horizons, although some minor hydraulic communication

exists between the FG and HJ Horizons. The hydraulic communication only becomes

apparent when large stresses (head differences) are applied to the aquifers through

pumping. Hydraulic communication between the HJ Horizon and overlying FG aquifer

may be through historic boreholes that were improperly abandoned, leakage through the

confining shale units, or contact of sands juxtaposed across a fault. Additional

investigation will be completed prior to production of any mine units.

Vertical hydraulic gradients between the FG and HJ Horizons range from 0.10 to 0.34

ft/ft, between the HJ and KM Horizons 0.04 to 0.24 ft/ft, and between the KM and N

Horizons 0.02 to 0.37 ft/ft (Table 2-1, Attachment D-4 of the amendment Technical

Report). These findings are consistent with the Lost Creek observations of decreasing

hydraulic head with depth. The vertical gadients indicate the potential for groundwater

flow is predominately downward. The vertical gradients also support the confining

nature of the Lost Creek and Sage Brush Shale.

Aquifer Properties

Transmissivity values for the HJ Horizon range from 74 to 384 ft'/d (554 to 2,872

gpd/ft). Storativity values for the HJ Horizon range from 1.15 x 104 to 3.03 x 10'. The

range of KMI Horizon transmissivity values are similar to the HJ aquifer characteristics
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(86 to 251 ft2/d or 643 to 1,877 gpd/ft). Storativity values for the KM Horizon range

from 4.53 x 10- to 1.97 x 10-2.

Water Quality

Water quality within the hydrostratigraphic units of interest (the production zones and

overlying and underlying aquifers) is generally good with respect to major chemistry.

TDS and sulfate levels are typically less than their respective WDEQ Class I Standards

and EPA SDWS, although occasionally, regulatory standards are exceeded. Chloride

levels are low, (less than 10 mg/L) making this parameter a good indicator for excursion

monitoring.

Trace metals are generally less than WDEQ Class I Standards and EPA MCLs in the
production zone, overlying and underlying aquifers. Iron, pH, sulfate, and selenium

occasionally exceed their respective standards.

Uranium is present in all 22 background wells, but only 10 wells had concentration levels
that exceed the EPA MCL of 0.03 mg/L. Radium-226+228 results exceeded the WDEQ

Class I Standard and EPA MCL (5.0 pCi/L) in all background wells with the exception of

M-KMI0. Radium-226+228 results exceeded the EPA MCL in approximately 71
percent of the samples collected. Dissolved radionuclide levels are commonly elevated
in groundwater associated with uranium-bearing sandstones.

Summary

The uranium bearing sandstones within the upper Battle Spring Formation are suitable

targets for ISR operations as demonstrated by the successful operation at the adjacent
Lost Creek mine where aquifer characteristics are comparable to LCE conditions. The
primary upper production zone aquifer (HJ Horizon) is bounded by laterally extensive

upper and lower confining units, as demonstrated by static water level differences and
responses to pump tests. The lower production zone aquifer (KM Horizon) is bounded

by a laterally extensive upper confining unit, but a lower laterally extensive confining
unit is absent. However, based on testing results to date, it is anticipated that the minor
communication between the production zones and the overlying and underlying horizons
can be managed through operational practices, detailed monitoring, and engineering

operations.

Water quality is generally consistent throughout the hydrostratigraphic units of interest.

Elevated radionuclides are present in the groundwater, but this is consistent with the
presence of uranium ore deposits.

LC East Project
NRC Environmental Report
February 2015

3.5-15



TABLE OF CONTENTS

3.6 Ecology ............................................................................................... 3.6-2
3.6.1 V egetation .................................................................................... 3.6-2

3.6.1.1 D escription of the Study A rea ............................................. 3.6-2
3.6.1.2 M ethods ............................................................................... 3.6-3
3.6.1.3 Results ............................................................................. 3.6-7
3.6.1.4 D iscussion .......................................................................... 3.6-11
3.6.1.5 Conclusions ....................................................................... 3.6-13

3.6.2 A quatic Life and W etlands ....................................................... 3.6-13
3.6.3 W ildlife ..................................................................................... 3.6-13

3.6.3.1 W ildlife H abitat and Species D escription ......................... 3.6-15
3.6.3.2 M ethods ............................................................................. 3.6-16
3.6.3.3 Results ............................................................................... .3.6-17

LC East Project
NRC Environmental Report
February 2015

3.6-1



3.6 Ecology

The Permit Area is located in the Wyoming Basin ecoregion (Chapman, 2004) at an
elevation of approximately 7,000 ft amsl. With approximately 260 feet of relief, sub-zero
winter temperatures, and less than ten inches of annual precipitation, vegetation
development and species diversity are limited.

Appropriate state and federal agencies, including WDEQ, WGFD, BLM, US Fish and
Wildlife Service (FWS), were consulted on the scope of work for the proposed ecological
surveys and presence or absence of species of special concern.

3.6.1 Vegetation

This report presents the results of vegetation studies conducted on the Lost Creek East
Amendment Area to the Lost Creek East ISR Uranium Mine (WDEQ Permit No. 788) on
October 8, 2012 and June 26-27, 2013. The sampling methodology for the project
follows the information presented in the Wyoming Department of Environmental Quality
(WDEQ) - Land Quality Division (LQD) Guideline No. 2 - Vegetation for Non-Coal
Operations. Prior to the initiation of field work for the project, the sampling
methodology was reviewed and accepted by Craig Smith of the WDEQ-LQD. The
sampling methodology is presented in Attachment D8-l.1 of the amendment Technical
Report. The vegetation sampling was completed by BKS Environmental Associates, Inc.
of Gillette, Wyoming.

3.6.1.1 Description of the Study Area

The Amendment Area is located near the center of the Great Divide Basin within
Sweetwater County approximately 50 miles north of Rawlins, Wyoning. The elevation
is approximately 7,000 feet above mean sea level. The Amendment Area is located in all
or portions of Sections 1, 2, 3, 10, 11, 14, 15, 20, 21, 22, 23, 27, 28, and 29, T25N,
R92W. The Amendment Area encompasses approximately 5,724 acres. The Western
Regional Climate Center (WRCC) meteorological station closest to the Amendment Area
with a long period of record is the Muddy Gap, Wyoming station (WRCC 2013). This
station is 28 miles northeast of the Amendment Area, and temperature, precipitation,
snowfall, and snow depth data have been collected since 1949.

At Muddy Gap, the mean annual precipitation was 9.87 inches. The prevailing monthly
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wind direction was from the west-northwest and west for most of the year, with some
variability occurring in the spring. The annual average wind speed at a height of ten
meters was 20.7 feet per second (6.3 meters per second). Additionally, a Lost Creek
(LC) meteorological station was installed in May 2007 within the Lost Creek Pernnit Area
to collect on-site data. The LC station showed a mean annual precipitation of
approximately 7.5 inches during 2007-2009.

Most of the Amendment Area consists of flat upland areas and gentle south facing slopes
that are dissected by southerly-flowing ephemeral washes. There are no perennial
streams on the Amendment Area. The vegetation is dominated by big sagebrush
(Artemisia tridentata) which occurs throughout both upland and lowland areas. Big

sagebrush is well adapted to the cold winter temperatures and limited precipitation that
characterize the Amendment Area. Numerous other species occur, but none are as
successful as big sagebrush. Because of the differences in the density and stature of big
sagebrush within the Lost Creek ISR Uranium Mine permit area and the Amendment
Area, two sagebrush shrubland vegetation conmmunities were identified and mapped:
Upland Big Sagebrush Shrubland and Lowland Big Sagebrush Shrubland. These
vegetation communities were defined on the basis of topographic position, with the
Lowland Big Sagebrush vegetation community occurring in the deeper soils along the
ephemeral drainages. Barren, wind-blown areas throughout the Amendment Area
support Mixed Grass/Mat Cushion Grassland, but were not identified and mapped in the
Lost Creek ISR Uranium Mine permit area.

Limited amounts of annual precipitation (less than ten inches) and freezing winter
temperatures create a cold desert climate which tends to restrict vegetation development.
Plant communities tend to be dominated by shrubs, cushion plants, or cacti rather than by
herbaceous species.

3.6.1.2 Methods

3.6.1.2.1 Vegetation Community Mapping
Vegetation community mapping was conducted on October 8, 2012. Three vegetation
communities were identified within the Amendment Area: Lowland Big Sagebrush
Shrubland, Upland Big Sagebrush Shrubland, and Mixed Grass/Mat Cushion Grassland.
Vegetation communities were mapped using 2011 U.S. Department of Agriculture
National Agricultural Imagery Program (NAIP) true color ortho aerial imagery and
verified through field surveys. Disturbed areas and water present within the
Amendment Area were also identified and mapped, based on the scale of the available
mapping.

All areas within ½/2 mile of the Amendment Area were mapped based on review of NAIP
true color ortho aerial imagery and known expression of the NAIP true color ortho aerial
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imagery within the Amendment Area, based on the October 2012 field surveys. Field
verification of the vegetation conmunities within the V2 mile buffer was not necessary,
and vegetation sampling was not conducted within the ½ mile buffer.

3.6.1.2.2 Selection of Sample Point Locations

A computerized systematic grid (through ArcGIS) was used to randomly locate 50
sample points within each vegetation community occurring within the Amendment Area.
These computer generated random locations were uploaded to a hand-held Global
Positioning System (GPS) unit for actual location in the field. Sample points were
sampled in numerical order until the minimum sample size was attained and then, until
either sample adequacy was met or the required maximum number of samples had been
collected. Disturbed areas were excluded from sampling.

3.6.1.2.3 Sample Intensity and Sample Site Location

A total of 69 points were sampled within the Amendment Area. Twenty points were
sampled within the Lowland Big Sagebrush Shrubland, and twenty points were sampled
within the Upland Big Sagebrush Shrubland vegetation communities. Twenty-nine
points were sampled within the Mixed Grass/Mat Cushion Grassland vegetation
community. Sample site locations are shown on the Amendment Area vegetation map
(Figures D8-1.1, D8- 1.2, and D8-1.3 of the amendment Technical Report).

3.6.1.2.4 Cover Sampling of Vegetation Communities

Line-transect point-intercept methods were used to collect percent absolute cover data
within the Lowland Big Sagebrush Shrubland, Upland Big Sagebrush Shrubland, and
Mixed Grass/Mat Cushion Grassland vegetation communities. Percent cover
measurements were taken from point-intercepts at one-meter intervals along a 50-meter
cover transect using a laser point device at each sample location. Each 50-meter point-
intercept cover transect began at its specified random origin point and extended in a
random compass direction. Transects that exceeded the boundaries of the vegetation
community being sampled were redirected back into its vegetation community at a 90
degree angle from the original transect direction at the point of intercept. In instances
where a 90 degree angle of reflection did not place the cover transect within the sampled
vegetation community, a 45 degree angle of reflection was used.

Each 50-meter cover transect represented a single sample point within the given
vegetation community. Each point-intercept represented 2% of the cover measurement.
Percent cover measurements recorded "first-hit" point-intercepts by live foliar vegetation
species, litter, rock, or bare ground. "Second-hits" on vegetation were recorded, but used
only for the purpose of constructing a plant species list for each vegetation community.
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Percent vegetation cover is the vertical projection of the general outline of plants to the
ground surface. All "first-hit" point-intercepts of living vegetation and growth, produced
during the current growing season and cryptograms were counted toward total vegetation
cover. Total vegetation cover data was summarized by computing absolute (mean) cover,

relative cover (% of total vegetation cover), frequency, and relative frequency (% of total
plot occurrences for each plant species).

Total ground cover equals the sum of cover values for percent vegetation, percent litter,
and percent rock. Litter included all non-living organic material that is recognizable.
Rock fragments were recorded when equal to or greater than one-square centimeter in
size (i.e., sheet flow, minimum non-erodible particle size). Total ground cover
measurements were expressed in absolute percentages for each sample point.

3.6.1.2.5 Shrub and Tree Density

Although shrub density sampling is not required for non-coal sites, this data was
collected in conjunction with the cover sampling. Shrub density sampling was
accomplished by counting each individual full, sub, and half shrub located within one
meter of either side of the 50-meter cover transect (100-square meter belt transect). The
number of individual shrub occurrences was recorded by species. The number of shrub
density belt transects equaled the number of 50-meter cover transects within each
vegetation community. Data was tabulated by computing the mean density per square
meter and mean density per acre. Sample adequacy was not calculated for shrub density
transects. General approximations of shrub heights were recorded; however, shrub height
measurements were not summarized for purposes of this report. No trees were
encountered.

3.6.1.2.6 Species Diversity and Composition

Species diversity was assessed by recording all plant species observed within the same

100-square meter belt transect used for determining shrub density. These observations
provide a measurement of the total species diversity for each vegetation community.
Species diversity data was reported as the average number of species per 100-square
meter belt transect and total number of species within each vegetation community, based
on the 2013 field survey. The total number of species with greater than 2% relative
vegetation cover within each vegetation community was also determined. Species

diversity calculations did not include Species Lacking Credible Value (SLCV): halogeton
(Halogeton glomeratits), Japanese brome (Brornus japonicus), cheatgass (Bronns

tectorum), suruner cypress (Bassia sieversiana), and Russian thistle (Salsola tragus),
Wyoming State Designated Noxious Weeds, or Sweetwater County Declared Weeds.
The number of species diversity belt transects equaled the number of 50-meter cover
transects within each vegetation community.
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A comprehensive plant species list was compiled from plant species encountered during
2012 vegetation mapping and 2013 quantitative vegetation sampling. The plant species

list includes plant species sampled in cover transects, as well as plant species observed

along the belt transect. Species observed during vegetation conmmnity mapping,
threatened and endangered habitat and plant species surveys, wetland surveys, and plant
species survey. Plant species were compiled by lifeform and vegetation community.
Scientific nomenclature follows the Rocky Mountain Vascular Plants of Wyoming (Dom,

3rd Edition).

3.6.1.2. 7 Sample Adequacy

Sample adequacy was tested for each of the sampled vegetation communities, using the

following formula:

nini= 2(SZ?

(dx) 2

Where nin = the number of sample points needed in a given vegetation community
s = sample standard deviation

z = 1.28 from WDEQ Guideline 2

d = 0.1 from WDEQ Guideline 2

x = sample mean for total vegetation cover or total ground cover

Confidence levels were determined as outlined in WDEQ-LQD Guideline 2.

3.6.1.2.8 Extended Reference Area

For the purposes of this permit application, Extended Reference Area (EXREFA) means
a native land unit which will be used to evaluate revegetation success for each of the

same native vegetation communities which were affected by the mining operation. All

Lowland Big Sagebrush Shrubland, Upland Big Sagebrush Shrubland, and Mixed

Grass/Mat Cushion Grassland vegetation communities unaffected by the mining
operation, within the permit area of the Lost Creek ISR Uranium Mine and/or the
Amendment Area, will serve as the EXREFA. The EXREFA will remain unaffected
over the course of the mining operation and will be as large as practical, at least two

acres, considering land ownership patterns and land management history. One EXREFA,
for each of the native vegetation conmmunities affected by the mining operations, will be
used to evaluate revegetation success within the Lost Creek ISR Uranium Mine and the

Amendment Area.
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3.6.1.2.9 Cropland antd flvland Productivity

There are no croplands within the Amendment Area. The area is used for livestock
grazing, but no crops are produced. In addition to grazing by domestic livestock (cattle),
wild horses, pronghorn, and other wildlife graze the Amendment Area.

3.6.1.3 Results

3.6.1.3.1 Description of Vegetation Commiunities

The Amendment Area is located in the Great Divide Basin, where the vegetation on
upland areas is consistently dominated by big sagebrush. The vegetation development
within the Amendment Area is consistent with these regional patterns. Within the
Amendment Area, two vegetation communities dominated by big sagebrush (Artemisia
tridentata) and one dominated by graminoids and cushion plants were identified and
mapped (Figures DS-1.1, DS-1.2, and DS-1.3 of the amendment
Technical Report). The areal extent of each of these vegetation communities are
presented in Table D8-1.1. In the sections that follow, each vegetation community is
described based on data collected in June 2013 and on general observations made during
vegetation community mapping.

3.6.1.3.1.1 Upland Big Sagebrush Shrubland Vegetation Community

The Upland Big Sagebrush Shrubland vegetation community comprised approximately
5,370 of the 5,724 acre Amendment Area (93.8%) (Table DS-1.1). This vegetation
community was generally found on shallow, coarse-textured soils within the Amendment
Area. Within this vegetation community there were rolling hills and long moderately
steep to gently sloping hillsides. These long hillsides create rolling topography, often
extending from ridgetops to edges of ephemeral drainages (Figure D8-1.4 of the
amendment Technical Report).

Native full shrubs were the dominant lifeform within the Upland Big Sagebrush
Shrubland vegetation community. Common shrub species included big sagebrush and
sticky-leaved rabbitbrush (Chrvsothaninus viscidiflorus). These species were also present
within the Lowland Big Sagebrush Shrubland vegetation community; however, within
the Upland Big Sagebrush Shrubland the shrubs were smaller is size due to shallow soils
and harsh winter conditions. Grass and forb species were also observed within this
vegetation community, but not as abundantly as shrubs.
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Cover

Twenty, 50-meter cover transects were sampled within this vegetation community in
2013. Absolute total vegetation cover was 30.5% (Table D8-1.2). Absolute bare soil,
litter, and rock percentages were 45.8%, 22.2%, and 1.5%, respectively. Absolute total
-round cover was 54.2%. Native full shrubs were the dominant lifeform with 62.6%
relative vegetation cover, followed by native cool season perennial grasses with 18.0%
relative vegetation cover. Big sagebrush provided the highest relative vegetation cover at
61.6%, while Hoods phlox (Phlox hoodii) provided the next highest relative vegetation
cover at 8.2%. Raw data is presented in Table 1 of Attachment D8-1.2 of the amendment
Technical Report.

Shrub and Tree Density

Shrub density within the Upland Big Sagebrush Shrubland vegetation community was 3.0
shrubs/square meter or 12,074 shrubs/acre (Table D8-1.3). Big sagebrush was the
dominant shrub species. Raw data is presented in Table 2 of Attachment D8-1.2 of the
amendment Technical Report. No trees were observed within the Upland Big Sagebrush
Shrubland vegetation community.

Species Diversity and Composition

Six lifeforms and 24 plant species were observed within the Upland Big Sagebrush
Shrubland vegetation community (Table D8-1.8). The mean number of plant species
observed per belt transect was 7.9. Native cool season perennial grasses were the most
common lifeform encountered with nine plant species observed. Native perennial forbs
were the second most common lifeform with seven plant species observed. Raw data is
presented in Table 1 of Attachment D8-1.2 of the amendment Technical Report.

3.6.1.3.1.2 Lowland Big Sagebrush Shrubland Vegetation Community

The Lowland Big Sagebrush Shrubland vegetation comnunity comprised approximately
325 of the 5,724 acre Amendment Area (5.7%) (Table D8-1.1 of the amendment
Technical Report). This vegetation community was generally found on deep coarse-
textured soils in or surrounding ephemeral drainages within the Amendment Area,
generally crossing the Amendment Area from north to south. The increased potential soil
moisture allows geater growth by shrub species; therefore, individual shrubs occurring
within and along the drainages tended to be much larger than the shrubs occurring on the
upland areas (Figure DS-1.5 of the amendment Technical Report).

Native full shrubs were the dominant lifefornv within the Lowland Big Sagebrush
Shrubland vegetation community. Conmmon native full shrub species included big
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sagebrush, sticky-leaved rabbitbrush, and rubber rabbitbrush (Ericamneria nauiseosa). Big

sagebrush and sticky-leaved rabbitbrush were also present within the Upland Big
Sagebrush Shrubland vegetation community; however, the densities and size of
individual plants was distinctly different between the two communities. Grass and forb

species were also observed within this vegetation conmmnity, but not as abundantly as

shrubs.

Cover

Twenty, 50-meter cover transects were sampled within this vegetation conmmnity in

2013. Absolute total vegetation cover was 41.8% (Table D8-1.4). Absolute bare soil and

litter percentages were 20.7% and 37.5%, respectively. Absolute total ground cover was

79.3%. Native full shrubs were the dominant lifeform with 88.8% relative vegetation

cover, followed by native cool season perennial grasses with 8.4% relative vegetation

cover. Big sagebrush provided the highest relative vegetation cover at 79.2%, while
rubber rabbitbrush provided the next highest relative vegetation cover at 5.5%. Sandberg

bluegrass (Poa secunda) provided 3.1% relative cover. Raw data is presented in Table 3
of Attachment DS-1.2 of the amendment Technical Report.

Shrub and Tree Density

Shrub density within the Lowland Big Sagebrush Shrubland vegetation community was

2.9 shrubs/square meter or 11,738 shrubs/acre (Table DS-1.5). Big sagebrush was the

dominant shrub species. Raw data is presented in Table 4 of Attachment D8-1.2 of the

amendment Technical Report. No trees were observed within the Lowland Big
Sagebrush Shrubland vegetation community.

Species Diversity and Composition

Nine lifeforms and 29 plant species were observed within the Lowland Big Sagebrush

Shrubland vegetation community (Table D8-1.8 of the amendment

Technical Report). The mean number of plant species observed per belt transect was

6.65. Native cool season perennial grasses were the most common lifeform encountered

with 10 plant species observed. Native perennial forbs were the second most common

lifeform with six plant species observed. Raw data is presented in Table 3 of Attachment

D84-.2 of the amendment Technical Report.

3.6.1.3.1.3 Mixed Grass/Mat Cushion Grassland Vegetation Community

The Mixed Grass/Mat Cushion Grassland vegetation community comprised

approximately 27.04 of the 5,724.36 acre Amendment Area (0.47%) (Table D8-1.1 of the

amendment Technical Report). This vegetation community was generally found in
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coarse-textured soils. Within thifs vegetation community there were exposed sandy
hilltops and eroded areas on hillsides. These eroded areas on hillsides create depressions
within the landscape with limited vegetation and more bare ground than surrounding
areas (Figure DS-1.6 of the amendment Technical Report).

Native peremnial forbs were the dominant lifeform within the Mixed Grass/Mat Cushion
Grassland vegetation comnunity. Common perennial forb species included Hoods
phlox, stemless goldenweed (Stenotus acaulis), and musk phlox (Phlos muscoides).
Shrub species were generally scattered within this vegetation conmunity and included
big sagebrush, rubber rabbitbrush, and winterfat (Krascheninnikovia lanata).

Cover

Twenty-nine, 50-meter cover transects were sampled within this vegetation community in
2013. Absolute total vegetation cover was 19.7% (Table D8-1.6 of the amendment
Technical Report). Absolute bare soil, litter, and rock percentages were 64.1%, 15.2%,
and 1.0%, respectively. Absolute total ground cover was 35.9%. Native perennial forbs
were the dominant lifeform with 33.7% relative vegetation cover, followed by native cool
season perennial grasses with 23.8% relative vegetation cover. Hoods phlox provided the
highest relative vegetation cover at 16.9%, while big sagebrush provided the next highest
relative vegetation cover at 16.5%. Raw data is presented in Table 5 of Attachment D8-
1.2 of the amendment Technical Report.

Shrub and Tree Density

Shrub density within the Mixed Grass/Mat Cushion Grassland vegetation community was
0.6 shrubs/square meter or 2,434 shrubs/acre (Table D8-1.7 of the amendment
Technical Report). Big sagebrush was the dominant shrub species. Raw data is
presented in Table 6 of Attachnment D8-2 of the amendment Technical Report. No trees
were observed within the Mixed Grass/Mat Cushion Grassland vegetation community.

Species Diversity and Composition

Eight lifeforms and 27 plant species were observed within the Mixed Grass/Mat Cushion
Grassland vegetation community (Table D8-1.8 of the amendment Technical Report).
The mean number of plant species observed per belt transect was 8.1. Native perennial
forbs were the most conmmon lifeform encountered with 10 plant species observed.
Native cool season perennial grasses were the second most common lifefomr with seven
plant species observed. Raw data is presented in Table 5 of Attachment D8-1.2 of the
amendment Technical Report.
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3.6.1.3.2 Weeds, Selenium Imdicators, Endaingered anid ThIreatenied
Species, and Species of Local Concern

Surveys for Wyoming State Designated Noxious Weeds (Wyoming Weed and Pest
Council 2013) and Sweetwater County Declared Weeds (Wyoming Weed and Pest
Council 2012) were conducted in conjunction with baseline vegetation mapping,
sampling, and threatened and endangered plant species surveys (Table DS-1.9 of the
amendment Technical Report). No Noxious Weeds or Declared Weeds were observed
during these surveys.

No selenium indicator species were sampled or observed within the Amendment Area.

No threatened, endangered or plant species of special concern were observed on the
Amendment Area (WYNDD 2013). A complete evaluation of rare plant species is
presented in Attachment D8-1.3 of the amendment Technical Report.

3.6.1.3.3 Species Composition

As part of all field work, observations were made regarding the species composition in
each of the vegetation communities (Table D8-1.8 of the amendment Technical Report).
Forty-three species were observed within the Amendment Area. Within the Upland Big
Sagebrush Shrubland vegetation community, 24 species were observed or sampled,
within the Lowland Big Sagebrush Shrubland vegetation conununity, 29 species were
observed or sampled, and within the Mixed Grass/Mat Cushion Grassland vegetation
community 27 species were observed or sampled. The relatively low number of species
is a reflection of the overall homogeneity of the environmental conditions on the site.

3.6.1.3.4 Sample Adequacy

Twenty, 50-meter cover transects were sampled within the Upland Big Sagebrush
Shrubland and Lowland Big Sagebrush Shrubland vegetation communities. Twenty-
nine, 50-meter cover transects were sampled within Mixed Grass/lvlat Cushion Grassland
vegetation community. The sample adequacy formula, outlined in WDEQ-LQD
Guideline 2, was utilized to determine the minimum required size of the sample
population. All vegetation communities met sample adequacy (Table D8-1.10 of the
amendment Technical Report).

3.6.1.4 Discussion

The 5,724 acre Amendment Area consists of three vegetation communities: Upland Big
Sagebrush Shrubland, Lowland Big Sagebrush Shrubland, and Mixed Grass/Mat Cushion
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Grassland. The Upland Big Sagebrush Shrubland was the dominant vegetation
community and occupied 93.8% of the Amendment Area. Lowland Big Sagebrush
Shrubland accounted for 5.7%, and Mixed Grass/Mat Cushion Grassland accounted for
0.5%. Previously disturbed areas accounted for <0.5%, and water accounted for <0.5%
of the Amendment Area.

Total vegetation cover ranged from 19.7% to 41.8%. Total ground cover ranged from
35.9% to 79.3%. Species diversity ranged from 24 to 29 plant species across the
vegetation cormnunities, with a total of 43 plant species observed. The dominant shrub
species was big sagebrush. Sandberg bluegrass and prairie junegrass (Koeleria

niacrantha) were the dominant perennial grasses. The dominant perennial forb species
was Hoods phlox.

No threatened or endangered plant species habitat or individuals were encountered within
the Amendment Area. No Wyoming State Designated Noxious Weeds or Sweetwater
County Declared Weeds were observed.

The vegetation that occurs within the Amendment Area is typical and representative of
the vegetation within the Great Divide Basin region, and is very similar to the vegetation
observed in the original Lost Creek ISR Uranium Mine permit area. The major
vegetation communities are dominated by big sagebrush which is the major species in the
region. Overall, the Amendment Area tends to be very homogeneous. The lack of
perennial streams and minimal topographic variation restricts the overall species
diversity. No wetland areas occur, however, concentrated grazing was evident
surrounding water developments within the Amendment Area and multiple ephemeral
drainages dissect the Amendment Area.

The three vegetation communities tend to have distinct boundaries between them and can
be distinguished on aerial imagery (Figures D8-1.1, D8-1.2, and D8-1.3 of the
amendment Technical Report). As the soil profile depths become shallower at the edge
of the ephemeral drainages, the big sagebrush gradually become smaller and the overall
character of the vegetation changes from lowland to upland as the vegetation cover
decreases. The smallest big sagebrush plants occur on the hilltops, where the plants are
subject to blowing ice and snow in the winter and the vegetation is dependent on the
more shallow soil profiles.
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3.6.1.5 Conclusions

Most of the vegetation on the Amendment Area is typical of the vegetation found
throughout the Great Divide Basin and is similar to the vegetation observed
within the original Lost Creek ISR Uranium Mine permit area.
No Wyoming State Designated Noxious or Sweetwater County Declared weeds
were noted within the Amendment Area.

* No selenium indicator species were observed within the Amendment Area.
* No plant species of special concern were observed on the Amendment Area.
* A total of 43 species were observed on the Amendment Area. Overall, the

species composition consisted of species that would be expected in big sagebrush
shrublands.
The Upland Big Sagebrush Shrubland was composed of 30.5% total vegetation
cover, 22.2% and 1.5% cover by litter and rock, respectively, and 45.8% bare
soil.

The Lowland Big Sagebrush Shrubland was composed of 41.8% total vegetation
cover, 37.5% cover by litter, and 20.7% bare soil.
The Mixed Grass/Mat Cushion Grassland was composed of 19.7% total
vegetation cover, 15.2% and 1.0% cover by litter and rock, respectively, and
64.1% bare soil.
Sample adequacy requirements were met for all vegetation communities
sampled.

3.6.2 Aquatic Life and Wetlands

After conducting field investigations and research, aquatic life and wetlands were
determined to not exist within the boundaries of the Pemit Area. Surface water may be
present seasonally, but does not sustain aquatic life or wetland species.

3.6.3 Wildlife

Lost Creek ISR, LLC is submitting this Baseline Wildlife Assessment as part
of the amendment request to include the LC East Project in the existing Lost

Creek Permit to Mine 788. The LC East Project is contiguous with and
generally south and east of the Lost Creek Permit area. The sampling
methodology for the project follows the guidelines of the Wyoming Department
of Environmental Quality (WDEQ) - Land Quality Division (LQD) Guideline
No. 5 - Wildlife (WDEQ 1995). The work scope also follows Bureau of Land
Management (BLM) recommendations. The work scope is also designed to
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mirror the existing Lost Creek projects baseline wildlife surveys and ongoing
wildlife monitoring plan (LWR 2012).

Ecologically, the LC East Project is located in the Wyoming Basin ecoregion
(Chapman et al. 2004), at an elevation of approximately 7,000 ft amsl. With
approximately 260 feet of relief, sub-zero winter temperatures, and less than ten
inches of annual precipitation, vegetation development and species diversity
are limited. The topography is characterized by rolling plains with small,
ephemeral drainages dissecting the area. There are no perennial water sources
within the study area. The entire Permit Area covers approximately 5,724 acres.

The abundance, habitat requirements, seasonal fluctuations, and distribution of

species were evaluated. Species of particular interest included:

. Threatened or Endangered species, Candidate species, BLM Sensitive Species, and
Migatory Birds of High Federal Interest (MBHFI);

. commercially or recreationally valuable species;
• species affecting the well-being of species of special concern;
. species critical to the structure and function of the ecological system; and
. biological indicator species of radionuclides or chemical pollutants in the

environment.

Appropriate state and federal agencies, including the WDEQ, WGFD, BLM, and
the U.S. Fish and Wildlife Service (FWS), were consulted on the scope of work for
the proposed ecological surveys and presence or absence of species of special
concern.

Wildlife inventories of the Penr-it Area were conducted in 2011, 2012, and
2103. Wildlife inventories were designed to provide baseline data for permitting

the ISR Project and to ensure that wildlife species and habitats are afforded
adequate protection during construction, operations, and restoration. Potential
impacts to, and monitoring and mitigation of the wildlife resources are discussed
in the Operations Plan submitted as part of the amendment Technical Report.

Data collection for the wildlife surveys included file searches of state and federal
agency documents, and field surveys for raptors, sage-grouse, and breeding

birds. Wildlife studies focused on threatened and endangered (T&E) species,
MBHFI, raptors, sage-grouse leks and nesting habitat, breeding bird surveys,
Wyoming pocket gophers, and pygny rabbits, as well as a general wildlife

inventory of the Permit Area.
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For most surveys, the study area was the same as the Permit Area. In order to
identify the off-site habitat and individuals that could be affected by Project
activities, the study area for sage-grouse included a larger sage-grouse study area,
and the study area for raptors included an additional one-mile buffer around the
perimeter. Land ownership of the study area is under the jurisdiction of BLM and
the State of Wyoming.

The field surveys and reports specific to the Project were completed by Eric
Berg, Craig Severn, and Andre Duvalle of LWR, all qualified wildlife biologists
or ecologists. Personnel contacted from WGFD include Greg Hiatt (2011, 2012,
2013) and Scott Gamo (2012). The contacted BLM personnel included Heath
Cline and Charles Morton (2011, 2012, 2013).

3.6.3.1 Wildlife Habitat and Species Description

The wildlife habitat in the Pennit Area is predominantly Upland Big Sagebrush
and Lowland Big Sagebrush plant communities (Figures D9-1i D9-2, D9-3 of the
amendment Technical Report). The vegetation in the Permit Area is described in
detail in Appendix D8 of the amendment Technical Report. Other wildlife
habitats include Mixed Grass/Mat Cushion Grassland communities, and disturbed
lands.

The Upland Big Sagebrush wildlife habitat is generally found on flat and rolling
hills. This habitat is important for pronghorn antelope, mule deer, sage-grouse,
Wyoming pocket gophers, and reptiles. Raptors often hunt in big sagebrush
habitat, and sage-grouse leks are often located on ridge tops and openings within
this community.

The Lowland Big Sagebrush wildlife habitat is found along drainages. This
habitat type has significantly higher and denser vegetation cover than the Upland
Big Sagebrush. The Lowland Big Sagebrush wildlife habitat also provides
important cover for resident and migratory birds (including nesting migrants),
reptiles, pygmy rabbits, and other small mammals. The taller big sagebrush
provides nesting sites for raptors and forage for ungulates and sage-grouse during
winters with extreme snowfall.

A list of wildlife species that potentially occur in the Permit Area is provided in
Table D9-1 of the amendment Technical Report. A total of 44 wildlife species
have been found within the Pennit Area. Of these, 19 species are birds, 22 species
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are mammals, and three species are reptiles. Species known to exist in the study
area, either by observation or the presence of identifying signs, are noted in Table
D9-1 of the amendment Technical Report.

3.6.3.2 Methods

File and Data Searches

Locations of raptor nest sites, sage-grouse leks, prairie dog towns, big game
ranges, and T&E species were obtained from GIS data from the BLM and
WGFD. The WGFD publications WGFD Atlas of Species (WGFD 2009), the
WGFD Wildlife Observation System (WOS, WGFD 2013) and the Wyoming
Interagency Spatial Database and Online Management System (Wisdom 2013)
were reviewed for the Permit Area (Attachment D9-1 of the amendment
Technical Report).

Past surveys completed for the Lost Creek Project were also reviewed for the Lost
Creek East Project (LWR 2009, 2010, 2011, 2012).

Field Surveys

Field surveys for sage-grouse leks, raptor nest sites, big game, pygmy rabbits, and
breeding birds were completed in the area in 2012; additional sage-grouse-lek and
nesting raptor surveys were completed during the spring of 2013. Wyoming
pocket gopher surveys were completed during August and September of 2013.
The presence of other wildlife species or their identifying signs was also recorded,
aF--all observed species are included in Table D9-1 of the amendment Technical
Report. Breeding bird surveys were conducted within the Permit Area; surveys for
raptor nests and big game also included one-mile buffer areas. Pygmy rabbit
surveys were conducted in random transects within the Permit Area. The sage-
grouse study area included a much larger study area and was the same as the sage-
grouse study area for the Lost Creek Project.

General field surveys were completed by traversing the Permit Area and the
surrounding area using high-wing aircraft or four-wheel drive vehicles, and on
foot. Binoculars and spotting scopes were used for observations. Specific survey
methods for individual species or groups of species are presented in Attachment
D9-2 of the amendment Technical Report. Wildlife surveys were completed
according to a work plan developed in consultation with. the WGFD, WDEQ, and
BLM. The scope of field work was finalized in consultation with BLM in
Rawlins, Wyoming (LWR 2011, 2012). The field survey protocols were
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consistent with recommendations by both the BLM and WGFD (Attachment D9-
3 of the amendment Technical Report).

3.6.3.3 Results

The following sections provide results from the file searches and field studies,
along with relevant figures, tables, and maps. Table D9-1 of the amendment
Technical Report provides a list of wildlife species that have the potential to occur
in the study area. Attachment D9-1 of the amendment Technical Report includes
the WGFD WOS and Atlas record of wildlife species previously observed in the
Permit Area.

Big Game

Big game surveys were completed in and around the Lost Creek East Project area
during the fall, winter, spring, and early summer. Based on these surveys the
relative abundance of big game observed during the course of field work was
recorded and is presented in Table D9-2 of the amendment Technical Report.

Pronghom (Antilocapra americana), mule deer (Odocoileus hemionus), and elk
(Cervus canadensis were the only big game animals recorded in or near the
Permit Area during field observations in 2012 and 2013. WGFD observations in
Attachment D9-1 of the amendment Technical Report indicate that pronghorn
af4he most abundant big game species in the study area. Pronghorn. use of the
study area, as determined by WGFD and BLM, is shown in Fi2ure D9-4 of the
amendment Technical Report. The Permit Area is classified as Winter/Yearlong
Range. Winter/Yearlong Range is the area where a population of animals makes
general use of the habitat on a year-round basis, and there is a significant influx of
animals between December and April. The study area comprises a portion of the
Red Desert Antelope Herd Unit (WGFD Hunt Area PR161). Based on the most
current Annual Big Game Herd Unit Job Completion Reports (JCRs; WGFD
2012), the Red Desert Antelope Herd had an average population of 13,356
pronghorn from 2007-2011. Pronghom are common throughout the study area.
Pronghorn were most abundant on the Permnit Area during the early summer.
Pronghorn observed during big game surveys are shown on Figure D9-5 of the
amendment Technical Report.

A map of mule deer use of the study area is presented in Figure D9-4 of the
amendment Technical Report. The Pennit Area is out of mule deer range. Areas
described as "out of range" contain few animals or the available habitat is of
limited importance to the species. Mule deer use in the area is sporadic and not
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common.

Elk use of the study area is mapped in Figure D9-4 of the amendment Technical
Report. Elk likely use the Permit Area as transitional range while moving to other
areas. The WGFD data defines the seasonal range of the elk to be outside of the
Permit Area. Elk observed during big game surveys are shown on Figure D9- 5 of
the amendment Technical Report.

The Permit Area is classified as out of moose (Alces alces) range, as determined
by WGFD and BLM; Fi2ure D9-4 of the amendment Technical Report); no
moose or sign of moose were observed in the study area.

Upland Game Birds

Greater sage-grouse (Centrocercus urophasian us; hereafter, sage-grouse) and
mourning doves (Zenaida macroura) were the only upland game birds noted in
the study area. Sage-grouse may inhabit the area year-long, but mourning doves
are migrants and only inhabit the area from spring into early fall.

The LC East Project is located within a WGFD mapped sage-grouse core
management area (Wyoming 2011). Lost Creek ISR, LLC (Lost Creek) has
prepared a Disturbance Density Calculation Tool (DDCT) review for the Lost
Creek East project. This DDCT review is included in the Operations Plan for Lost
Creek East. The DDCT was completed according to BLM and WGFD
requirements.

Detailed studies for sage-grouse have been completed for the Lost Creek East
Project in conjunction with the already permitted Lost Creek Project. Sage-grouse
monitoring areas were established to include both affected and control leks. Sage-
grouse monitoring areas are shown on Figure D9-6 of the amendment Technical
Report. Lek search and lek count protocols were used to assess potential impacts
of ISR activities on sage-grouse populations. The objective of lek counts was to
track male breeding population size within the SG Monitoring Areas through the
life of the Project. The objective of lek searches was to determine if new leks
become active within the SG Monitoring Areas during the life of the Project. Lek
counts were conducted following protocol outlined by the WGFD Sage-grouse
Technical Committee, and BLM and lek searches were conducted from the
ground following protocol outlined in Connelly et al. (2003).

There are two leks located within the Lost Creek East Permit Area (Prospects
South and Green Ridge). Two other leks are located within 2-miles of the Permit
Area (Prospects, and the inactive Crooked Well lek). Affected leks (leks assumed
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to be impacted according to DDCT protocol) for Lost Creek East include:
Prospects South, Green Ridge, Crooked Well, Prospects, Prospects South, Sand
Gully, Eagles Nest Draw, Discover, Discover South, Discover East, Sooner Oil,
Sooner, Harrier and Upper Osborne and Southland Well. Lek counts and lek
status for 2012 and 2013 are shown on Table D9-3 of the amendment Technical
Report. Lek names and locations are shown on Figure D9-6 of the amendment
Technical Report.

Lek Searches (searches for new leks) were completed in 2010 by ground (over the
large sage-grouse monitoring area; LWR 2010) and by air in 2013 (over the Lost
Creek DDCT area; an area that overlaps Lost Creek East). Breeding sage-grouse
may be displaced by some ISR activities and thereby occupy other active leks or
form new leks farther from those activities. Thus, periodic lek searches will be
required to document new leks and thereby accurately assess the population-level
response of sage-grouse to ISR activities.

Brood survey routes and wing surveys were used to assess potential impacts of
ISR activities on sage-grouse productivity (i.e., juvenile recruitment). Because
suitable summering habitats are not abundant throughout the potential impact area
(i.e., the Total Affected Area), surveys were designed to monitor summer habitats
used by females who were potentially influenced by activity during the breeding,
nesting, and/or early brood-rearing seasons. Late brood-rearing and barren female
summer locations from radio-equipped birds were used to identify summer
concentration areas for birds that used nesting or early brood-rearing habitats
closely associated with the Lost Creek Permit Area. Brood-rearing transects were
established based on this telemetry data. Eight permanent walking transects 1000-
m in length were established in each of these areas. Transects were surveyed
twice during a one-week period in late July, from sunrise to two hours after
sunrise, to ensure the monitoring period covered sage-grouse feeding times. All
grouse observed were counted and classified (adult male, adult female, young of
the year). Table D9-4 of the amendment Technical Report summarizes the results
of the brood transects in 2012 and 2013.

Radio-equipped female sage-grouse captured from leks situated near the Lost
Creek permit area were monitored to determine seasonal habitat selection and
demographics (e.g., survival and productivity) for the population breeding near
the mining activity area. This data provides the information necessary to establish
pre-development conditions for comparison to post-development effects,
following a before-after control-impact (BACI) analytical design. Figures D9-7,
D9-8, D9-9, and D9-10 of the amendment Technical Report show the locations of
relocated sage-grouse, by season, within the sage-grouse study area.
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This comprehensive sage-grouse monitoring plan was designed to accomplish
definitive monitoring of the effects of ISR activities on populations. The
established monitoring actions can be used to assess reactions of sage-grouse
populations to mining activity and to guide potential mitigation actions, if needed.

Raptors

Four nesting raptor surveys were completed on the permit area and in the
surrounding 1-mile buffer area in 2012 and 2013. Prior to completing raptor
surveys, GIS data was reviewed for known and historic raptor nests. Raptor nest
surveys included: one early February survey looking for signs of golden eagle
(Aquila ch/ysaetos) and great-homed owl (Bubo virginianus) nesting and
courtship; one late March survey to locate any great-homed owl or golden eagle
nests; one late April survey to locate active raptor nests (all species), and one late
June survey to locate any new nests and to determine nest success. Surveys were
conducted on foot or using four-wheel-drive vehicles; additional surveys were
completed by air during sage-grouse lek searches. Raptor observations were made
using binoculars and a high-powered spotting scope. Nest site activity and
production surveys were conducted according to protocols vetted by the BLM,
Rawlins District (LWR 2012). Special effort was made to avoid disturbance to
any active nests while completing the wildlife surveys.

Table D9-5 of the amendment Technical Report summarizes the results of the
2013 nesting raptor survey for Lost Creek East. Nest locations are shown on
Fi2ure D9-11 of the amendment Technical Report. No golden eagles or great-
homed owl nests or breeding activity were found during the February and March
surveys. The April and June surveys documented four active ferruginous hawk
(Buteo regalis) nests within or near the 1-mile buffer of the permnit area boundary
(note: two nests were just outside the 1-mile boundary). The ferruginous hawk is a
BLM sensitive species and Migratory Bird of High Federal Interest (MBHFI). Of
the four active nests, only two were successful in 2013. All active nests are
located on nest platforms.

Nest success in 2013 and 2012 was poor compared to 2010 and 2011. In 2011 all
active ferruginous hawk nests in the area were successful (LWR 2011). In 2012
there were three active nests with only one bird fledged (LWR 2012). In 2013
there were four active nests with 3 birds fledged (Table D9-5). A severe drought
(very low precipitation, accompanied by high temperatures) occurring during the
summers of 2012 and 2013 likely influenced nest success. Prey densities were
also lower during the summer of 2013, likely a reflection of the drought
conditions.
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Several other raptor species were recorded within the study area, but nests were
not documented. These species include the Swainson's hawk (Buteo swainsoni),
red-tailed hawk (Buteo jamaicensis), northern harrier (Circus cyaneus), golden
eagle, American kestrel (Falco spaii'erius), prairie falcon (Falco mexican us), and
turkey vulture (Catharttus aura). Although appropriate conditions exist for
northern harrier and American kestrel nests within the Permit Area, specific nest
sites were not located. Northern goshawk (Accipeter gentilis), merlin (Falco
cohtmbarius), and peregrine falcons (Falco peregrinus) were not observed in the
study area.

Waterfowl and Shorebirds

Specific waterfowl and shorebird surveys were not completed. The Permit Area
does not support any wetlands or perennial water sources. Waterfowl and
shorebird use of the Permit Area is infrequent. The nearest good waterfowl and
shorebird habitat is at the Chain Lakes, approximately 9-miles south of the Permit
Area.

Passerine and Breeding Birds

A breeding bird survey of all representative habitats of the Permit Area was
conducted during the peak of the nesting season in June 2012, following methods
recommended in WDEQ-LQD Wildlife Guideline No. 5 Wildlife (1994). Surveys
took place in the morning between 0500 to 0930 hours. Two 3,280-foot (1,000-
meter) transects were established in each major habitat within the Permit Area.

All avian species observed are documented in the species list in Table D9-1 of the
amendment Technical Report. A total of 32 passerine species have been recorded
on the site. The most common species in the Permit Area were the homed lark
(Eremophila alpestris), Brewer's sparrow (Spizella breweri), sage sparrow
(Amphispiza belli), and sage thrasher (Oreoscoptes montanus).

Table D9-6 of the amendment Technical Report shows the results of the 2012
breeding bird survey completed in the Permit Area. Figure D9-12 of the
amendment Technical Report shows the breeding bird transect locations. Higher
numbers of breeding birds were located in the lowland sagebrush habitat than in
the upland habitat. Five species were located during the survey. The most
common species was the homed lark, followed respectively by the sage sparrow,
Brewer's sparrow, vesper sparrow (Pooecetes gramineus), and sage thrasher.
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Migratory Birds of High Federal Interest

MBHFI and other wildlife species were inventoried during all site visits. This was
accomplished by searching all suitable or potentially suitable habitats and
recording all species encountered.

Several MBHFI species are known to occur in the region (Attachment D9-4 of
the amendment Technical Report). Level I MBHFI species are described by FWS
as in need of conservation, while Level II MBHFI species are described as in need
of monitoring. Level I MBFHI species in the region include the bald eagle
(Haliaeetus leucocephalts), ferruginous hawk, Swainson's hawk, peregrine
falcon, burrowing owl (Athene cunicularia), sage-grouse, mountain plover
(Charadrius monatnus), Brewer's sparrow, and sage sparrow. Of these, the
ferruginous hawk, sage-grouse, Brewer's sparrow, and sage sparrow were

documented in the Permit Area; the mountain plover and burrowing owl have
been noted in adjacent areas (WGFD 2009).

Level HI species documented in the Permit Area include the sage thrasher, loggerhead
shrike (Lanius ludovicianus), and vesper sparrow. Level II MBH-FI species known to
exist in the region, but not documented in the study area, include the merlin, Cassin's
kingbird (Tvrannus vociferans), black-billed cuckoo (Coccyzus er-'thropthalmus),
loggerhead shrike, lark sparrow (Chondestes grammacus), and lark bunting (Calamospiza
melanocorvs). Nesting breeding bird surveys are summarized in Section 9-4.5 and Table
D9-6 of the amendment Technical Report.

The ferruginous hawk nests in the study area were previously discussed in this
appendix, as were sage-grouse and their leks. The breeding Brewer's sparrow,
sage sparrow, sage thrasher, and vesper sparrow were found in sagebrush habitats
of the Permit Area. The loggerhead shrike has been observed in the Permit Area
during the spring and early summer and is assumed to be breeding in the area.

No mountain plover were observed on or near the Permit Area during spring and
early summer of 2011, 2012, or 2013. No mountain plover have been observed in
the general area during any recent surveys (LWR 2009, 2010, 2011, 2012). The
Permit Area was evaluated for mountain plover habitat. The extensive tall shrub
cover and absence of grassland or open shrub habitats make the Permit Area

poorly suited to the mountain plover. Small open areas (grassland and disturbed
areas) do occur in the Permit Area, but are isolated. Mountain plover prefer open
grasslands, bare ground, disturbed areas, prairie dog colonies and sparse
shrubland habitats for nesting. Good potential mountain plover habitat occurs
several miles to the south and west of the Pen-nit Area. However, since no good
potential mountain plover habitat exists in the study area and no mountain plover
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were observed during other field studies, it is unlikely that mountain plovers
inhabit the Permit Area.

Other Mammals

All mammal species and identifying signs observed during the field studies were
recorded and are documented on the species list in Table D9-1 of the amendment
Technical Report. A total of 22 mammal species were recorded in the study area.
The most corm-non species seen were the white-tailed jackrabbit (Lepus
townsencdii), desert cottontail (Sylvilagus audubonii), Wyoming ground squirrel
(Urocitellts elegans), deer mouse (Peromnyscus maniculatus), and meadow vole
(Microtus pennsvlvanicus). The coyote (Canis latrans) was the most abundant
predator.

Two wild horse Herd Management Areas (HMAs) overlap with the Permit Area.
The Permit Area is within the Stewart Creek HMA and the Lost Creek HMA.
Horses were observed in all habitats of the study area.

Aerial and ground surveys of the entire Permit Area were used to locate prairie
dog towns. There were no active colonies in the Permit Area.

Desert cottontail and white-tailed jackrabbit populations were evaluated using
spotlight surveys completed within native habitat in the Permit Area. Surveys
were completed in the early evening (after nightfall) using a 1,000,000-
candlepower spotlight. One survey was completed in June 2012 and another in
early September 2012. Three transects were established along approximately 1.5
miles of road within the Permit Area. Figure D9-13 of the amendment Technical
Report shows the transect locations. These transects will continue to be used in
annual wildlife monitoring surveys. Only four jackrabbits were observed during
2012 surveys (Table D9-7 of the amendment Technical Report). Rabbit numbers
observed in 2012 on the Lost Creek East Permit Areas were much lower than
those observed in 2010 and 2011 on the adjacent Lost Creek Project area (LWR
2010, 2011), possibly a result of the extreme drought in 2012.

Surveys for the pygmy rabbit (Brachvlagus idahoensis), a BLM sensitive species,
were completed during late surruner 2012. Survey methods followed BLM
guidelines (Ulmschneider et al. 2004). Four 0.5-mile long survey transects were
completed in the Lost Creek East Permit Area. The survey transects were chosen
based on vegetation mapping, aerial photos, and on the ground conditions.
Transects were located within areas of thick lowland sagebrush cover in swales
and ravines. Meandering transects were walked in these corridors and transect
routes were recorded using GPS.
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Indicators of pygmy rabbit presence included tracks, pellets, burrows, and rabbit
observations. All burrow locations were located using GPS and recorded (UTMs,
NAD83, zone 13). Where several active burrows were present in the same area
(one burrow complex), one GPS reading was taken for the complex. Data was
recorded on standard data forms, and photographs were taken to illustrate
representative habitat.

A total of 31 locations of burrows or other possible indicators of pygmy rabbits
were recorded. Evidence of pygmy rabbit use was present along all four transects.
No pygmy rabbits were sighted during the surveys. However, pygmy rabbits have
been seen within the Lost Creek East Permit Area during other studies. Table
D9-8 of the amendment Technical Report provides a summary of burrow
locations and burrow status. Figure D9-13 of the amendment Technical Report
shows the locations of transects, burrows, and other indicators that were identified
during the survey effort. Prior surveys also found that lowland sagebrush habitats
within the adjacent Lost Creek Project were occupied by pygmy rabbits (LWR
2009, 2010, 2011, 2012).

Wyoming pocket gopher (Thornomys chtisius) surveys were completed within
areas of most likely potential disturbance of the Permit Area during the summer
and fall of 2013. The general protocol for Wyoming pocket gopher trapping
follows the same methods recommended by the BLM and WNDD (WNDD 2009,
2010, BLM 2010). The BLM was consulted to develop the trapping protocol
(Cline 2013). Meandering transects (approximately 150 meters apart) were
completed within areas of potential ground disturbance for Lost Creek East. All
burrow complexes located were mapped and characterized, and data was recorded
on WNDD Mound Survey Data Sheets. Tunnel measurements were completed at
each active burrow complex. Tunnels of diameter less than 55mm are most likely
Wyoming pocket gophers; tunnels over 80mm are most likely northern pocket
gophers (Thomomvs talpoides; WNDD 2010).

All active burrows with a tunnel diameter that was greater than 55mm and less
than 80mm were trapped. All burrow complexes with burrow diameters of less
than 55mm-n were assumed to be occupied by Wyoming pocket gophers; burrows
greater than 80mm were assumed to be occupied by northern pocket gophers. In
addition, three burrow complexes with burrows less than 55mm were trapped to
confirm Wyoming pocket gopher presence. Sherman live traps were set at each
trapping location. The number of traps set at each site depended on the amount of
recent activity (3-5 traps). Traps were set in the evening and checked at sunrise
and mid-day. Traps were covered with black plastic and buried with at least 6-
inches of dirt. Traps were baited with cilantro and carrots. Polyester bedding
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material was inserted into each trap.

Figure D9-14 of the amendment Technical Report shows the results of the
Wyoming pocket gopher trapping for Lost Creek East. Four Wyoming pocket
gophers and two northern pocket gophers were trapped. A total of an additional
31 burrow complexes are assumed to be occupied by Wyoming pocket gophers in
the Lost Creek East Permit Area (Table D9-9 of the amendment Technical
Report).

T&E and State-Listed Species of Concern

Threatened, endangered, and candidate wildlife species surveys were completed
during all site visits by searching suitable habitats for target species. Federal
listed species that could potentially occur in the Permit Area are in Table D9-10
of the amendment Technical Report.

The black-footed ferret (Mustela nigripes; endangered) is the only federally listed
species that may occur in the vicinity of the Permit Area (UFWS 2013). The bald
eagle has been delisted and could potentially be found in the Permit Area during
migration. The bald eagle has not been recorded in the study area (Attachment
D9-1 of the amendment Technical Report). A black-footed ferret survey was not
required, since black-footed ferrets live exclusively in prairie dog colonies, which
are not present within the Permit Area. The sage-grouse (Federal candidate) is
present within the Permit Area and is discussed in detail in Section 9-4.2.

State-listed wildlife species and BLM sensitive species (Wisdom 2013, WGFD
2009, BLM 2008) and their probability of occurrence in the Permit Area are listed
in Table D9-11 of the amendment Technical Report. Surveys were conducted for
pygmy rabbits and Wyoming pocket gopher, as discussed earlier. Both species
are present within the Permit Area. Other state sensitive or BLM sensitive species
known to occur in the Permit Area include: Swainson's hawk, ferruginous hawk,
short-eared owl (Asio flammeus), loggerhead shrike, grasshopper sparrow
(Ammodramumn savannarumn), sage thrasher, Brewer's sparrow, sage sparrow, and
chestnut-collared longspur (Calcarius ornatus). These species were observed on-
site during breeding bird surveys and raptor surveys, or in incidental sightings.

Reptiles and Amphibians

Specific reptile and amphibian surveys were not completed for the Project except
for greater spadefoot toad (Spea intermontana) surveys. Several species were
observed during general surveys, as noted in Table D9-1 of the amendment
Technical Report. These included the greater short-horned lizard (Phuynosoma
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hernandesi), prairie rattlesnake (Crotalts viridis), and western terrestrial garter
snake (Thamnophis elegans). Surveys for the greater spade foot toad were
completed along both Stratton and Battle Springs Draws within the Permit Area
during the summers of 2009 and 2010 as part of the Lost Creek Project. No
greater spadefoot toads were located within or near the Permnit Area (LWR 2009,
2010).

Fish

The Permit Area is predominately dry shrubland, and there is no aquatic habitat
for most of the year. Several intermittent drainages (Battle Springs Draw, Stratton
Draw) occur in the Permit Area. No fish or other aquatic life are known to occur
in the study area.
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3.7 Meteorology, Climatology and Air Quality

See the original ER for information on meteorology, climate and air quality.
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3.8 Noise

See the original ER for information on noise.
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3.9 Existing Historic and Cultural Resources

Requesting NRC confidentiality. Section submitted separately.
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S 3.10 Visual/Scenic Resources

See the original ER

LC East Project
NRC Environmental Report
February 2015

3.10-1



TABLE OF CONTENTS

3.11 Socioeconom ic Conditions ........................................................... 3. 11-1

L C East Project
NRC Environmental Report
February 2015

3.11-i



3.11 Socioeconomic Conditions

See the original ER.
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3.12 Background Radiological Characteristics

A baseline radiological survey was performed within the LC East Area to establish and
document the pre-operation radiological environment. The primary goals were to: detect
surface areas having anomalously high radiological activity; establish preliminary surface
background radiological levels in water resources; and provide source data for MILDOS
radiation dispersion and dose calculation modeling.

To detect areas of anomalously high radiological activity, sodium iodide (NaI) detectors
linked to data loggers and a GPS were used to take hundreds of thousands of gamma
measurements throughout the Permit Area. These measurements were correlated with
radiation levels in soil samples, and with gan-ma levels measured by High-Pressure
Ionization Chambers (HPICs) (Attachment D10-1 of the amendment Technical Report).
Radiological analysis was completed on quarterly groundwater and stormwater samples,
and the results are presented in Appendix D61 of the amendment Technical Report. The
results of natural gamma readings collected from OSLs, airborne radionuclides sampled
by a high volume air station and Rn-222 readings from track etch cups are presented in
Tables D10-1, D10-2 and D10-3 1 of the amendment Technical Report respectively. The
revised MILDOS model is included as Attachment D1O-21 of the amendment Technical
Report.

Because there is no perennial surface water in the Permit Area, sediment sampling was
not conducted.
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4.0 ENVIRONMENTAL IMPACTS, MITIGATION, AND
MONITORING

This section includes evaluations of the potential impacts of the Project on the various
environmental characteristics of the Permit Area described in Section 3. The impacts of
the Preferred Alternative described in Section 2, including cumulative impacts, are
evaluated first. Mitigation and monitoring associated with the Preferred Alternative are
also included in this section.
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4.1 Land Use

4.1.1 Land Use Impacts from Preferred Alternative

The Permit Area encompasses approximately 10,005 acres (4,254 at Lost Creek plus
5,751 at LC East). Disturbance within the five new mtrine units at LC East is estimated as
147 acres; disturbance from Class I UIC drill pads is expected to be 9 acres; disturbance
from the roads, header houses, pipelines, and mud pits is estimated as an additional 108
acres. When all disturbance is accounted for (Lost Creek plus LC East), the Project is
expected to disturb a total of about 629 acres, or about 6.2% of the total Permit Area.

The LC East project will consist solely of wellfields and associated infrastructure such as
wellfield roads, power lines, trunk lines and deep wells. LC East will not have a
processing plant or holding ponds.

Construction and operation of the Project will have adverse impacts on the existing land
uses at the Permit Area. However, most of these impacts would be temporary, because of
the sequential nature of the ISR operations and because of ongoing reclamation.

4.1.1.1 Potential Interference with Existing and Future Land
Uses

The predominant land use within the Permit Area is livestock grazing. A portion of the
Stewart Creek and Cyclone Rim grazing allotments will be impacted by the reduction in
grazing land related to the Project. The impact of developing LC East on cattle gazing is
consistent with the impact from Lost Creek. The additional disturbance will result in the
temporary loss of approximately 39 AUMs.

No other land uses will be directly impacted by the production activity. Other land uses
that may be indirectly affected include hunting and other dispersed recreation, such as
OHV use. However, there is an abundance of similar land surrounding the Permit Area,
so the indirect impacts are not considered significant.

The planned post-operational use of these lands is grazing and wildlife habitat. Since the
lands will be reclaimed after operations, the Project is compatible with the planned future
use.

Land Use Plans and Regulations

Please see the original Lost Creek ER.
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4.1.1.2 Short-term and Long-term Impacts

Please see the original Lost Creek ER.

4.1.2 Land Use Impacts from Other Alternatives

No other alternatives are considered since this proposal is an expansion of an existing
facility.

4.1.3 Mitigation of Impacts for the Preferred Alternative

No mitigation of land use impacts is anticipated.

4.1.4 Monitoring for the Preferred Alternative

No monitoring of land use impacts is anticipated.

LC East Project
NRC Environmental Report
February 2015

4-3



4.2 Transportation

4.2.1 Preferred Alternative

See the original ER for an assessment of transportation. Additionally, since the Lost
Creek facility has been in operation for over a year, the following information is provided
based on actual counts of traffic.

LC East will be accessed using the pre-existing roads established for the Lost Creek
Project. The planned network of on-site primary and secondary roads is portrayed in
Figure OP-2a and Plates OP-2a and 2b of the amendment Technical Report. See
Section OP 2.6 of the original Lost Creek Permit to Mine Application for further
discussion of how roads and culverts will be sited and constructed.

The NRC Supplemental Environmental Impact Statement (NUREG 1910 Supplement 3)
and BLM Environmental Impact Statement completed for the initial Lost Creek License,
analyzed the environmental impact of the expected quantity of traffic. The actual
amount of light vehicle traffic (SUVs, vans, pickups) at the site is averaging 22 vehicles
per day while the predicted amount in Table 4.3-1 of the BLM EIS is 18 to 21 light
vehicles per day. LC ISR LLC expects the number of light vehicles travelling to and
from the site to remain about the same or decrease slightly in the future since fewer
contractors will be used as the facility moves out of construction and into routine
operations.

The actual number of tractor trailers travelling to and from the site averages 0.61 per day.
Table 4.3-1 in the BLM EIS predicted the number of tractor trailers to be 3 to 5 per week
or 0.42 to 0.71 per day. LC ISR expects the average number of tractor trailers to increase
to up to 1.15 per day when the facility is at maximum production (1.2 million pounds of
U30S from site wellfields plus 1.0 million pounds of U30 per year delivered in the form
of ion exchange resin from an off-site facility such as Shirley Basin. This analysis
assumes that each load of ion exchange resin contains 6,500 pounds of U30 and each
shipment of dried yellowcake contains 36,000 pounds of U308 .
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4.2.1.1 Shipments of Supplies to the Process Facilities

See the original ER.

4.2.1.2 Shipments of Yellowcake Slurry from On-Site Facilities
to an Off-Site Dryer

The information provided in the original ER is still considered valid. However, since
issuance of the original NRC license, Lost Creek ISR, LLC sought and received
permission from the BLM and NRC to produce and ship dried yellowcake from the
facility. This proposal includes increasing the wellfield production rate from 1,000,000
pounds of dried U30s per year to 1,200,000 pounds of U308 per year. The hazards from
the increased production rate are the same as those previously assessed by the NRC and
BLM but with a slightly higher rate of potential incidents due to the increased number of
sfipments.

4.2.1.3 Shipments of Material for Off-site Disposal

About two shipments of byproduct material are being shipped off-site for disposal each
year. The slight increase in production will result in a marginal increase of shipments of
waste.

4.2.1.4 Post-Reclamation Impacts

See the original ER.

4.2.1.5 Cumulative Impacts from the Preferred Alternative

See the original ER. The cumulative impacts described in the original ER are likely too
conservative since the degree of uranium exploration in the region has essentially ceased
due to low commodity prices. There are no new uranium development projects within at
least 15 miles of the LC East Project. Likewise, cumulative impacts from oil and gas
development are likely to be on the decline, at least temporarily, due to low prices.

4.2.2 Mitigation of the Preferred Alternative

See the original ER.
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4.2.3 Monitoring of the Preferred Alternative

See the original ER.
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4.3 Soils

4.3.1 Soil Impacts from the Preferred Alternative

Impacts to soil will be consistent with those described in the original ER.

4.3.2 Mitigation and Monitoring of Soil Impacts

See the original ER.

LC East Project
NRC Environmental Report
February 2015

4-7



4.4 Geology

The impacts, monitoring and mitigation will be consistent with those described in the
original ER.

The amendment seeks to mine within both the KM and HJ Horizons. The characteristics
of both Horizons at LC East are very similar to the same horizons at the immediately
adjacent Lost Creek Project.
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4.5 Hydrology

The impacts, monitoring and mitigation will be consistent with those described in
the original ER.

The amendment seeks to mine within both the KM and HJ Horizons. The characteristics
of both Horizons at LC East are very similar to the same horizons at the inmnediately
adjacent Lost Creek Project.
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4.6 Ecology

The impacts, monitoring and mitigation will be consistent with that described in the
original ER.
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0 4.7 Air Quality and Noise

The impacts, monitoring and mitigation are expected to be consistent with those at Lost
Creek. See the original ER.
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0 4.8 Historic and Cultural Resources

Requesting NRC confidentiality. Section submitted separately.
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4.9 Impacts on Visual and Scenic Resources

4.9.1 Impacts from the Preferred Alternative

The impacts on visual and scenic resources is expected to be very similar to that
described in the original ER. However, wellfield and secondary roads constructed to
serve LC East mine units will be closer to Sooner Road than the Lost Creek infrastructure
and will therefore be more visible. The eastern edges of Mine Units 10 and 11 vwill be
approximately 1 mile from Sooner road while other mine units will be greater than a mile
away. Traffic on Sooner Road is very light in this remote part of the Great Divide Basin
with occasional use from hunters, bike riders, hikers and other recreationists. Ranchers

and miners use Sooner road to access their respective work areas.

4.9.2 Mitigation of Impacts from the Preferred Alternative

See the original ER.

4.9.3 Monitoring Impacts from the Preferred Alternative

See the original ER.
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4.10 Socioeconomics

4.10.1 Socioeconomic Impacts from the Preferred
Alternative

The number of employees is not expected to change as a result of the construction and
operation of LC East. Only the duration of the project as a whole is expected to increase
due to having additional pounds available for extraction.

The annual tax payment will increase slightly if Lost Creek ISR, LLC decides to increase
the wellfield production rate from 1 million pounds per year to 1.2 million pounds per
year and/or toll mill product from another facility at a rate of up to 1,000,000 pounds of
dried U308 per year.

4.10.1.1 Labor Force and Income

See the original ER.

4.10.1.2 Economic Effects

See the original ER.

4.10.1.3 Housing and Public Facilities and Services

See the original ER.

4.10.1.4 Quality of Life

See the original ER.

4.10.1.5 Cumulative Impacts

See the original ER.
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4.10.2 Mitigation of Socioeconomic Impacts

Mitigation of socioeconomic impacts is not anticipated.

4.10.3 Monitoring on Socioeconomic Impacts

No monitoring of socioeconomic impacts is anticipated.
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4.11 Environmental Justice

See the original ER.
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0 4.12 Public and Occupational Health

See the original ER.
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4.13 Waste Management

See the original ER.
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5.0 COST-BENEFIT ANALYSIS

The costs and benefits are expected to be in-line with those expressed in the original ER.
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0 6.0 SUMMARY OF ENVIRONMENTAL
CONSEQUENCES

The environmental consequences are expected to be of the same type described in the
original ER.
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0 7.0 LIST OF PREPARERS

In support of the LC East Project, the individuals and organizations listed below
contributed to the preparation of this Environmental Report as well as the Technical
Report and the Permit-to-Mine Application.

Outside Contractors
BKS Environmental Associates Inc.
Centennial Archeology Inc.
LWR Consulting LLC
Two Lines Inc.

Company Employees

John Cash

John Cooper

Steve Hatten

Mel Lahr

Kevin Shelburne

Vice President
Geologist
President
Senior GIS Specialist
Senior Hydrologist
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