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Basin Great Divide Basin

BLM Bureau of Land Management
BMP Best Management Practice

BP before present

CaCO; calcium carbonate
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ft amsl feet above mean sea level

ft bgs feet below ground surface
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ft/mi feet per mile

ft/s feet per second
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FWS - Fish and Wildlife Service
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GIS
gpd/ft
gpm
GPS
GSP
HDPE
HMA
HPGe
HPIC
HPRCC
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ISR
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km
Ib/mi’
Ib/VMT
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LCISR,LLC
LQD
LS

m?
m/s
man-Sv
MBHFI
MCL
mg/L
MiniVol
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mph
mrem
MSHA
NAAQS
Nal
NEPA .
NFU
NH;
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NMSS
NO,
NRC

gravity

grams per liter

grams per square meter
Geographic Information System
gallons per day per foot

gallons per minute

Global Positioning System

Gross State Product

high-density polyethylene

Herd Management Area
High-Purity Germaniun
High-Pressure Ionization Chamber
High Plains Regional Climate Center
Isolated Resource

In Situ Recovery

Job Completion Report

kilometers _

pounds per cubic mile

pounds per vehicle miles traveled

" Lost Creek

Lost Creek ISR, LLC

Land Quality Division

Lost Soldier

square meters

meters per second

man-Sievert :

Migratory Birds of High Federal Interest

‘Maximum Contaminant Level

milligrams per liter
Mini Volumetric _
mechanical integrity test

~ miles per hour

millirem -~

Mine Safety and Health Administration
National Ambient Air Quality Standards
sodium iodide

National Environmental Protection Act
New Frontiers Uranium Wyoming, LLC
ammonia

National Institute of Standards and Technology

Nuclear Material Safety and Safeguards
nitrogen dioxide
Nuclear Regulatory Commission
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NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places
NWIS National Water Information System
NWS National Weather Service

O, ozone

OHV off-highway vehicle -

Pb-210 lead-210 '

PC personal computer

pCi/L picoCuries per liter

Permit Area Lost Creek Permit Area

PFN Prompt Fission Neutron

PLC Programmable Logic Controllers

PMyg particulate matter less than ten micrometers in diameter
PM Post Meridiem

PPE personal protective equipment

ppm parts per million

Project Lost Creek Project

PSD Prevention of Significant Deterioration
psi - pounds per square inch

psig pound-force per square inch gauge

PVC polyvinyl chloride

PWMTF Permanent Wyoming Mineral Trust Fund
QA quality assurance

QC quality control

Ra-226 radium-226 :

rem rontgen (roentgen) equivalent in man
RMP Resource Management Plan
RMPPA "~ Resource Management Plan Planning Area
Rn-222 radon-222 '

RO reverse osmosis

ROW right of way

RV recreational vehicle

RWP Radiation Work Permit

SAR sodium adsorption ratio

SDR standard dimension ratio

SDWS Secondary Drinking Water Standard
SEM scanning €lectron microprobe

SHPO State Historic Preservation Office
SMRA Special Recreation Management Area
SMU soil mapping unit

SO, sulfur dioxide

SOpP standard operating procedure

SPCC Spill Prevention, Control, and Countermeasure
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SWEDA Sweetwater Economic Development Association
T&E threatened and endangered

TAC Technical Assignment Control

TDS total dissolved solids

TEDE Total EffectiveDose Equivalent

Texasgulf Texasgulf, Inc.

Th-230 thorium-230

U304 uranium oxide

UBC Uniform Building Code

vic Underground Injection Control

U-nat natural uranium

Ur-E Ur-Energy USA Inc.

URPA Ur-Energy Passive Air

us United States

USDA United States Department of Agriculture
USGS United States Geological Survey

VOC ‘ volatile organic compound

VRM- Visual Resource Management

WAAQS Wyoming Ambient Air Quality Standard
WCDA Wyoming Community Development Authority
WDEQ Wyoming Department of Environmental Quality
WGFD Wyoming Game and Fish Department

WHDP Wyoming Housing Database Partnership

WOS Wildlife Observation System

wQD Water Quality Division

WRDS Water Resources Data System

WS Wyoming Statute

WSA- Wilderness Study Area

WSEO Wyoming State Engineer's Office

wWw World War

WYDOT Wyoming Department of Transportation
WYPDES Wyoming Pollution Discharge Elimination System
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4.0 ENVIRONMENTAL IMPACTS, MITIGATlON AND
MONITORING

This section includes evaluations of the potential impacts of the Project on the various
environmental characteristics of the Pérmit Area described in Section 3. The impacts of
the Preferred Alternative described in Sectiom 2, including cumulative impacts, are
evaluated first. The impacts of the Other Alternatives described in Section 2 are then
evaluated. In large part, the impacts of the Other Alternatives differ little from those of
. the Preferred Alternative. Mitigation and monitoring associated with the Preferred
-Alternative are also included in this section.

The No Action Alternative is not discussed in detail in Section 4 because without the
Project, there are no changes to current conditions except those that occur naturally or
due to projects unrelated to LC ISR, LLC. The Project does not intervene in any other
on-going activities in the area. The No Action alternative is iicluded in Table 6.0-1,
Summary of Environmental Consequences.

The analyses of the cumulative impacts were based on publicly available information on
existing and proposed projects, general knowledge of the conditions in Wyoming, and
reasonably foreseeable changes to.existing conditions. The primary concern in the
evaluation of Cumulative Impacts is the resurgence in interest in mining and oil and gas
development within the last few years. This resurgence has not necessarily translated
into projects on the ground as of yet, making it difﬁcult_ to evaluate Cumulative Impacts
because of the lack of definitive information. For example, uranium exploration is
ongoing in the Great Divide Basin, but uranium mines have not been established. In
addition, for each discipline, a different scale is necessary for any substantive evaluation
of impacts. For example, groundwater impacts can be evaluated within a few miles of
~ the site because the complex hydrogeologic environment of the Great Divide Basin limits
the number of projects that could affect groundwater. However, the socioeconomic
impacts must be evaluated over a much larger area, e.g., 100 miles, because of the limited
number of population centers, all of which are smah, near the site.

For this report, it has been assumed that there will be no long-term changes within about
five niile_s of the site, other than the possible installation of a limited number of dirt roads.
Moving farther from the site; up to-about 20 miles away, it has been assumed that there
will be-a few new drill pads for oil and gas development, a new pipeline, at least one
-other ISR operation, and that the Sweetwater Mill will be restarted. At greater distances,
it has been assumed that the resurgence in extractive industries will continue and that on-
going efforts by government agencies and industries to develop the infrastructure to
support the industries will continue. :
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4.1 Land Use

4.1.1 Land Use Impacts from Preferred Alternative

. The Permit Area encompasses approximately 4,220 acres. Disturbance within the six

pattern areas is estimated as 254 acres; disturbance from the Plant is estimated as another

-ten acres; disturbance from the roads, header houses, pipelines, and mud pits is estimated

as an additional 21 acres. Therefore, the Project is expected to disturb a total of about
285 acres, or less than seven percent of the total Permit Area. Of the 285 disturbed acres,

~only 58 acres will be stripped of vegetation and topsoil.

The Plant includes the processing circuits, office, mechanical shop, storage area, and fuel
tanks. In addition, a new road from the Sooner Road to the Permit Area will be built and
will be approximately 4.5 miles long and 20 feet wide, with borrow areas on the sides,
and culverts and drainage as required. The road will be a gravel all-season road.
Additional roads will also be used between the Plant and the mine units.

i

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 giazing. A portion of the
Stewart Creek, Cyclone Rim and Green Mountain grazing allotments (Section 3.1) will
be impacted by the reduction in grazing land related to the Project. In the grazing study -
area, there were 3,662 AUMs associated with 31,440 acres, or 0.12 AUMs/acre.

Therefore, the disturbance of 285 acres would represent the loss of about 33 AUMs, or

the fodder necessary to support less than three cows for one year. This estimate is

conservative because the mine units will be constructed, developed and reclaimed in
succession, and the maximum area disturbed at any time should be far less than 285
acres. '

Thirty-three AUMs represent a small fraction of the grazing in the area; therefore, the -

_ temporary loss of these AUMs is not expected to significantly impact the regional

economy . (Calton, M. Range Specialist, BLM Rawlins Field Office. Personal
communication. July, 2007.). If grazing rights cannot be replaced, the temporary loss of
AUMs could economically impact individual lessees. If present, ‘thes‘e impacts will be
temporary, and affect only a small number of individuals.
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No other land uses will be d1rectly impacted by the productlon activity. Other land uses
that may be mdlrectly 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 graziﬁg and wildlife habitat. ‘Since the

- lands will be reclaimed after 6perations, the Pfoject is compatible with the planned future

use.
Land Use Plans and Regulations

The Project will conform to the land use regulations of Carbon and Sweetwater Counties
in Wyoming as well as the RMPs of the BLM-Rawlins and Lander Field Offices (BLM,
2004c and 1987).

The followmg passages.from the draft Rawlins Field Office RMP EIS 2004 demonstmte
that the Project is ‘consistent with the management goals of the BLM

¢ “FLPMA [Federal Land Policy and Management Act], as amended (43 USC
1701, et seq.), provides for public lands to be generally retained in federal
ownership for periodic and systematic inventory of the public lands and their
resources; for a review of existing withdrawals and classifications; for
establishing comprehensive rules and regulations for administering public lands
statutes; for multiple-use management on a sustained yield basis; for protection
of scientific, scenic, historical, écological, environmental, air and atmospheric,
water resource, and archaeological values; for receiving fair market value for the
use of the public lands and their reséurces; for establishing uniform procedures
for any disposal; acquisition, or exchange; for protecting ACEC; for recognizing
the nation’s need for domestic sources of mineral, food, timber, and fiber from

- the public lands, including implémentation of the Mining and Mineral Policy Act
of 1970; and for payments to compensate states and local governments for
burdens created as a result of the immunity of federal lands from state and local

-taxation. The general land management regulations are prov1ded in-43 CFR

~ 2000, Sub-chapterB ”

s “The General Mmmg Law of 1872, as amended (30 USC 22, et seq.),_provides
for locating ‘énd_ patentihg mining claims where a discovery has been made for
locatable minerals on public lands in specified states. Regulations for staking’
and maintenance of claims on BLM administered- lands are listed in 43 CFR
3800 (BLM, 2004c).
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Management objectives of the RMPPA are in the following language in the dréﬁ EIS:

“With the exception of WSAs and soxﬁé other Special Management Areas
~ (SMAs), the femaigder of the planning area would be open to consideration for

leasing of oil shale, geothermal resources, and non-energy leasable minerals.”

“Approximately 1,582,260 acres would be closed to locatable mineral entry

under existing mineral location withdrawals. The remainder of the planning area -
would be open to mineral location. Stipulations to protect sensitive resource
values would be based oninterdisciplinary review of individual proposals and

~ environmental analysis.” -

The Project is not located in fhe area designated for land withdrawals.

Management Standards and Guidelines for the BLM: Lander RMP for locatable minerals
include the following language for loéatable minerals. -

“All. _federal lands within the resource area will be open to locatable mineral

" exploration and development unless specifically withdrawn or segregated from

appropriation under the mining laws...At the present time, approximately one
pércent of the federal mineral estate within the resource area is closed to
locatable mineral exploration and development. The portion of the resource area
that will be closed to locatable mineral éxploration and development will
increase by 30,00'0, acres to approximately two percent of the total federal
mineral estate within the resource area. The additional acreage proposed for

‘withdrawal will be withdrawn to protect crucial wildlife habitat in the East Fork

Elk Winter Range and Whiskey Mountain Bighorn Sheep Winter Range, and the

remaining acreage will be scattered throughout the resource area in small tracts

primarily for the prote'étion of significant cultural and historical resources.”

“In addition, in an attempt to minimize the acreagéA withdrawn to protect
significant surface resource'values, the plan will require that plans of operation
be approved for all exploration and production operations (except for casual use) .
in certain areas designated as ACEC. Notices of intent usually allowed for

" operations disturbing five acres or less will not be allowed. This will provide for
a higher degree of protection for significant surface values, while still providing

maximum opportunity to explore and develop the locatable mineral resources
within the resource area.”

“This plan incorporates the “Standards for Healthy Rangelands and Guidelines
for Livestock Grazing Management for Public Lands Administered by the
Bureau of Land Management in the State of Wyoming” approved August 12,
1997. Standards address the health, productivity, and sustainability of the BLM

administered public rangelands and represent the minimum acceptable conditions-
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for the public rangelands. The standards apply to all resource uses on pubiic
lands.” '

The Project is not located in lands withdrawn from mineral eéxploration and development. .
Project permitting requires review by the Rawlins and Lander BLM Field and Wyoming
State Lands office, which will ensure that the PrOJect is deemed compatible with
management objectives for area lands.

4.1.1.2 Short-tei'm and Long-term Impacts

No impacts to the Permit Area can be considered permanent, since the land will

ultimately be returned to its natural condition after approximately ten years, when

production is complete. ‘Surface disturbance for two.weeks to six months represents a

short-term impact. Mine units will be fenced prior to final construction and operation to

deter access to the public and to wildlife. Each mine unit will be fenced for a period of
approximately three years, which represents a medium-term impact. An estimated 28

acres will be disturbed for the duration of the Project for the Plant and access roads

within the Permit Area, which represents a long-term impact.

4.1.2 Land Use Impacts from ther Alternatives

The disturbance caused by the alternative Plant location will be less than 0.5 acres greater
than the disturbance caused by the preferred Plant location (Site 1). Therefore, there will
be no significant land use impacts. The Site 2 location would impact a different grazing
lease from the preferred Plant location (Site ‘1), but, the potential impacts would be
similar.

.The scale of the rﬁorﬁtor rings will .haive little 6r no in{paét on land use impacts.
4.1.3 Mitigation of Impacts fof th.e.Preferred Alternative
No mitigatiqn of land use impgcts is anficipated.

~ 4.1.4 Monitoring for the Preferred Alternative |

No monitoring of land use impacts is anticipated.
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4.2 Transportation
4.2.1 Preferred Alternative

Figure 1.2-3 of this report shows the planned network of on-site roads. The eastern 4.5-
mile segment of the principal east-west road will become the primary project access,
extending from the Plant to Sooner Road (BLM 3215). The western 2.9 miles of this
road is within the Permit Area. It will be upgraded to a 20-foot-wide, four-season gravel
road with drainage. The other primary on-site road will extend 0.4 miles south from the
Plant to the mine units. Additional secondary roads will be constructed from the site
access road to the header houses. Two-track roads will be established within the mine
units, from the network above, to individual wells. Off-site transportation routes will use
established BLM, county, state, and federal roads. The railhead in Wamsutter provides
the option of utilizing rail transportation. ' » o

Materials shipments are subject to both federal and state regulations. All shipments to
and from the Project will be under the care of properly licensed and certified commercial
drivers. Materials transportation to and from the Project is classified as either: 1)
shipments of construction materials, process chemicals, office supplies, and related
materials from suppliers to the Plant, 2) shipments of yellowcake slurry from the Plant to
an off-site drying facility, or 3) shipments of waste material that cannot be disposed of
‘on-site. An accident scenario for each category would have different impacts, which are
discussed in the following sections. The socioeconomic effects of increased traffic due to
shipments and worker transportation are discussed in Section 4.10 of this report. )

4.2.1.1 Shipments of Supplies to the Process Facilities

Local environmental impacts could occur if a truck delivering process .chemi'c‘:als or
analytical reagents were involved in an accident. Processing chemicals required at the
Permit Area are listed in Table 4.2-1. The potential for a shipping accident depends on
the frequency of deliveries, the distance traveled, and the accident rates described in
Section 3.2 of this report. The environmental impacts would depend on the severity of
the accident, the magnitude of the release, and the unique properties of the chemical.

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

The proposed action would require the truck shipment of yellowcake slurry from the
Plant to an off-site facility for drying and packaging. Yellowcake slurry would be
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“transported by truck using spec'ially.designed, DOT approved containers that contain
approximately 15,000 pounds of U;Os.. Given' that the projected maximum annual -

production is one million pounds of uranium, about 70 shipments would be required

annually when the Project is operating at full capacity. The shipment of yellowcake

slurry, rather than loaded resin, would substantially reduce the number of shipments
required (Section 2.2.4).

The specific location of the off-site dryer has not been finalized at the time of this report,
so two representative facilities were analyzed to provide a realistic range of transportation

risks. The Cogema Christiansen Ranch facility is the closest yellchake dryer under

consideration, and is located near Sussex, Wyoming, approximately 190 miles northeast

of the Permit Area. The Mestena Alta Mesa facility near Falfurrias, Texas, located

approximately 1,350 miles from the Permit Area, is the most distant yellowcake dryer
under consideration. The proposed tianspoxtation routes to these facilities are shown in

Figure 4.2-1 and Figure 4.2-2. Other yellowcake dryers, such as the Crow Butte facility

~ near Crawford, Nebraska, were not analyzed since the transportation accident risk would

be within the range of the other two facilities.

Truck accidents occur at a rate of 6.4 x 107 accidents per mile on interstate highways in
rural areas and 2.2 x 10 accidents per mile for interstate highways in urban areas and
two-lane roads similar to those that may be used in this project (Harwood and Russell,
1990). These accident rates were multiplied‘ by the distance traveled on each road type to -
calculate the risk of a truck accident for each one-way trip to the yellowcake dryer.
Based on 2001 to 2005 WYDOT data, truck accidents occur at the rate of 7.8 x 107
accidents per mile on US-287 in Sweetwater County (Carpenter, T. Senior Data Analyst,
WYDOT. Personal communication. March, 1997). This road is representative of the
two-lane roads in both routes and the accident rate is lower than the generic accident rate
‘used to calculate the risk. per trip. The majority of both routes are two-lane roads;
therefore, the risk calculation is based on conservative assumptions. .

Approximately 89 percent of the route to the Christiansen Ranch facility is on two-lane .
roads, nine percent is on rural interstates, and three\percent is on urban interstates (this
does not total 100 percent due to rounding errors). The probability of a truck accident
during a one-way trip to Christiansen Ranch is 0.00039. Around 70 percent of the route
to the Alta Mesa facﬂity is on two-lane roads, 26 percent is on rural interstates, and four
percent is on urban interstates. Based on the roads traveled and the risk of a truck
accident on each road type, the probability of a truck accident during a one-way trip to-
‘Alta Mesa is 0.0024. Assuming 70 one-way trips to the dryer annually, the probability in
any given year of a transportation accident, of aﬁy severity, involving a truck loaded with
yellowcake slurry is between 27 in 1,000 (Christiansen Ranc;h) and 170 in 1,000 (Alta
Mesa). In 2002 to 2005, 0.9 percent of Wyoming traffic accidents caused a fatality and
+ 25.4 percent of accidents caused an injury (WYDOT, 2007a). Therefore, the probability
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‘in any given year of an mjury-causmg or.fatal accident mvolvmg a loaded or unloaded
Lost Creek tanker truck is between 14 in 1,000 (Christiansen Ranch) and 89 in 1,000
(Alta Mesa). 4

The yellowcake slurry will be shipped in DOT approved containers designed to withstand
the impact of most accidents. In a worst-case transportation accident, the loaded tank
would rupture and release some or all of the slurry. Should this scenario occur, the

environmental effect would be minor compared to a similar accident involving dried

yellowcake. Some portion of the slurry would pour onto the ground and thicken as the .
. liquid infiltrated, but the yellowcake would not become airborne dust until the slurry

dried (NRC, 1997). The viscosity of the yellowcake slurry would reduce the chance that

a spill would travel a sufficient distance to enter a waterway before being contained by

emergency personnel.

" For comparison, a 1977 accident resulted in a spill of 7,000 pounds of dried yellowcake.
Within three hours, the spill was covered in plastic, preventing further airborne release.
The estimated atmospheric release was 53 pounds of yellowcake, which resulted in an
estimated dose of 0.012 man-Sv (man-Sieverts) in an area with a population density of
2.5 people per square mile. No clinical effects or chemically toxic levels of intake were
observed in rescue and clean;up personnel (NRC, 1980b). If such an accident occurred
as part of the Project, the drying time for slurry would provide rescue and cleanup -
personnel a window of time to contain the spill. For a slurry spill of comparable size to
the 1977 dried yellowcake spill, the atmospheric release would be far lower.

* Sufficient statistical data are not available for a quantitative analysis of an accident
involving tanker trucks carrying yellowcake slurry. Previous studies have focused on
transportation of dry yellowcake in 55-gallon, 18-gauge, Class A drums. A recent
analysis of transportation risk for trucks carrying dried yellowcake estimated that the 50-

" - year dose commitments to the general public would be 0.14 to 2.0 man-Sv, depending on

the fraction of yellowcake that was released (NRC, 1997). Exposures would likely be
“much lower in the worst-case Lost Creek scenario since: 1) little or no airborne release
‘would occur due to the slurry form of the yellowcake; 2) the analysis considered the
population densities in the eastern US, which are generally much higher than in |
Wyoming and the western US; 3) the modeled release time was 24 hours and an actual
slurry spill- would be contained much more quickly; and 4) the mathematical model for
the dried yellowcake scenario was conservatlve by nearly a factor of six (Department of
Energy [DOE], 1994). -
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4.2.1.3 Shipments of Material for Off-site Dispo.éal

Disposal of all 11(e)(2). byproduét waste generated by the Project will occur at an off-site,
"NRC-licensed disposal facility. Most shipping would occur at the end of the Project,
during facility decommissioning. LC ISR, LLC is currently negotiating with existing -
licensees to use their disposal facilities. The estimated annual number of loads will be
four to five, based on 80 to 100 cubic yards of waste per year transported by trucks with a
capacity of 20 cubic yards each. This volume is exclusive of final reclamation material.
The probability of an accident while transporting 11(e)(2) waste for any given trip is the
same as discussed in Section 4.2.1.2. However, the potential. risks for exposure are
lower, since the waste material is generally less radioactive than. the yellowcake slurry
" and con51sts partially of solid m