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7.2.7.2 Vegetation

As described in detail in Section 3, a total of 11 MUs, satellite facility, and access roads will be
constructed in 2014 with an expected mine life of operation of approximately 7 years. As shown
on Figure 2.8-1, wellfield development will occur primarily in areas dominated by mixed-grass
prairie and degraded rangeland vegetation.

Vegetation removal and soil handling associated with the construction and installation of the
mine units, pipelines, access roads, and satellite facilities would affect vegetation resources both
directly and indirectly. Direct impacts would include the short-term loss of vegetation
(modification of structure, species composition, and areal extent of cover types) due to soil
disturbance and grading activities. Indirect impacts would include the short-term and long-term
increased potential for non-native species invasion, establishment, and expansion; exposure of
soils to accelerated erosion; shifts in species composition and/or changes in vegetative density;
reduction of wildlife habitat; and changes in visual aesthetics.

The total number of acres currently identified as having the potential for disturbance within the
4,622.3-acre license area over the long-term operation of the project will be approximately 1,753
acres (Table 7.1-1). Initially, the construction of the satellite building(s)/associated facilities,
MU No. 1 and needed roadways would have short-term surface disturbances of approximately 78
acres (approximately 2 percent of the total license boundary acreage). The production building
and associated facilities would disturb an area of 1.8 acres (area within fence-line of production
facilities). Table 7.1-1 provides a breakdown of the area of disturbance by the type of habitat
cover acreage.

Over the life of the project, it is currently estimated that 38 percent of the total license area
acreage would be disturbed due to site development and operation. The likelihood of impact is
greatest for the primary vegetation cover types of mixed-grass prairie (1,143 acres) and degraded
rangeland (228 aces), which occupy approximately 78 percent of the total acreage with the
potential for disturbance (1,753 acres). Mixed-grass prairie and degraded rangeland habitat cover
(1,143 and 228 acres, respectively) account for 25 percent and 5 percent, respectively, of the total
license acreage of 4,622.3 acres. There are no plans to disturb the deciduous streambank forest
habitat cover type within the license boundary; other cover types would be subject to minor
amounts of disturbance (Table 7.1-1).

The majority of new roads are located within the proposed wellfield. A new access road will
serve as the entrance roadway to the satellite production facility and offices. Estimated acreage
disturbance was based on a 25-foot wide entrance road and 12-foot wide MU roads. Road
locations and distances can be seen on Figure 4.2-1.

The proposed DDW will be located to the northeast of the sate!lite facilitx (Figure 1.7-5) located
within mixed-grass prairie habitat consisting of an area of approximately 50 x 50 feet. Potential
impacts from the DDW are considered minimal, which is based on the operating history of the
DDW located at the current CBR operating facilities.

Construction activities, increased soil disturbance, and higher traffic volumes could stimulate the
introduction and spread of invasive, non-native species within the MEA. Non-native species
invasion and establishment as a result of previous and current disturbance has become an
increasingly concern in western states. These species often out-compete desirable species,
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including special-status species, rendering an area less productive as a source of forage for
livestock and wildlife. Additionally, sites dominated by invasive, non-native species often have a
different visual character that may negatively contrast with surrounding undisturbed vegetation.
Currently, the MEA has a relatively high level of noxious weeds and other unwanted invasive,
non-native species in the areas adjacent to roads, but to a lesser degree in areas located farther
from roads.

In general, the duration of effects on cultivated agricultural land and mixed-grass prairie
vegetation are significantly different. Cropland areas can be readily returned to production
through fertilizer treatments and compaction relief However, disturbed native prairie tracts
require reclamation treatments and natural succession to return to pre-disturbance conditions of
diversity (both species and structural). Reestablishment of mixed-grass prairie to pre-disturbance
conditions would be influenced by factors that are both climatic (growing season, temperature,
and precipitation patterns) and edaphic (physical, chemical, and biological) conditions in the soil.

Previously planted agricultural fields would be recontoured to approximate pre-existing contours
and ripped to depths of 12 to 18 inches to relieve compaction. Mixed-grass prairie tracts
disturbed by surface activities would be completely reclaimed. Reclamation of mixed-grass
prairie would generally include: (1) complete cleanup of the disturbed areas (wellfield and access
roads), (2) restoring the disturbed areas to the approximate ground contour that existed before
construction, (3) replacing topsoil, if removed, over all disturbed areas, (4) ripping disturbed
areas to a depth of 12 to 18 inches, and (5) seeding recontoured areas with a locally adapted,
certified weed-free seed mixture.

7.2.7.3 Surface Waters and Wetlands

Dooley Spring, Willow Creek, and other ephemeral features are the only potentially available
surface waters within the MEA. These features lack defined banks and have no streambed.
Generally, these features are dry and they would only be expected to carry water during
exceptional precipitation events. Direct disturbance to these features would take place where they
would be crossed by access roads. This would occur in several locations, including one location
along the main access road to the satellite facility. Culverts will be installed below each road
crossing to maintain natural flows. Therefore, there would not be any long-term direct impacts
on the integrity of any of the drainages within the MEA.

The Niobrara River is a perennial stream located downstream of the MEA; this river could
potentially be indirectly affected by changes in water quality or quantity. Water quantity would
not be changed by the proposed project. Hydrologic analysis completed for this project indicates
that the MEA generally carries a low potential for erosion (and therefore a low potential for
sediment delivery to the Niobrara River). However, there are some small, localized areas within
the MEA that carry a moderate to high erosion potential. If wells cannot be placed outside of
areas within the wellfield deemed to carry moderate to high erosion risks, mitigation measures
(e.g., berms) will be implemented to minimize the potential for flooding and erosion. The
mitigation measures will be defined during final engineering and prior to any construction. As a
result of these mitigation measures, sediment delivery to the Niobrara River will be negligible.

One wetland site was identified by HWA (2011) within the MEA. This wetland is located
outside of the area proposed for disturbance. Therefore, no direct impacts to wetlands are
anticipated. Also, for the reasons mentioned above, the potential for sedimentation of wetlands
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within and near the MEA is anticipated to be minimal due to mitigation measures that would be
implemented to reduce erosion risk.

7.2.7.4 Wildlife and Fisheries

The effects on wildlife would be associated with construction and operation of project facilities,
which include displacement of individuals of some wildlife species, loss of wildlife habitats, and
an increase in the potential for collisions between wildlife and motor vehicles. Other potential
effects include a rise in the potential for poaching, harassment, and disturbance of wildlife
because of increased human presence primarily associated with increased vehicle traffic. The
magnitude of impacts to wildlife resources would depend on a number of factors, including the
time of year, type and duration of disturbance, and species of wildlife present.

7.2.7.5 Big Game Mammals

The principal wildlife impacts likely to be associated within the proposed project include: (1) a
direct loss of elk, deer, and pronghom habitat; (2) the displacement of these big game species; (3)
an increase in the potential for collisions between wildlife and motor vehicles; and (4) an increase
in the potential for poaching and harassment of wildlife.

Direct removal of habitat used by big game mammals would include 1,143 acres of mixed-grass
prairie. Small amounts of drainage (31.2 acres), mixed conifer (194.6 acres), and range
rehabilitation (7.1 acres) cover types would also be removed. Because mixed-grass prairie would
be the primary vegetation type affected, the proposed project would be more likely to affect big
game species that primarily inhabit grassland vegetation (e.g., pronghorn) than big game species
that primarily inhabit shrubland, forested, or riparian areas (e.g., elk, deer). The amount of
habitat disturbed would decline over time as construction areas not needed for the production
phase were reclaimed to their pre-existing contours and vegetation type. Overall, direct loss of
habitat would have a minor, short- to long-term impact on big game species using the MEA.

In addition to the direct removal of habitat due to the development of wells and associated
satellite facilities, disturbances from drilling activities and traffic would affect wildlife use of the
habitat immediately adjacent to these areas. Big game habitat would effectively be reduced by an
amount greater than the disturbance footprint acreage, because big game would avoid a wider
area than just the infrastructure itself. Big game mammals may adjust their ranges or seasonal
migration routes slightly to avoid the new source of disturbance on the landscape. This could
result in reduced herd productivity if animals have to expend more energy to travel between
seasonal ranges or if adjacent habitats are not of a similar or higher quality to the habitats lost or
cannot absorb the additional individuals. If avoidance responses extend out to 0.5 mile (0.8 km)
beyond the MEA, this would equate to 1.8 percent of the overlapping elk herd unit, 0.5 percent of
the overlapping deer herd unit, and 0.5 percent of the overlapping pronghorn herd unit being
affected by the proposed project.

However, big game mammals are adaptable and may adjust over time to non-threatening,
predictable human activity. In addition, the magnitude of displacement would decrease over time
as: (1) the animals have more time to adjust to the operational circumstances; and (2) the extent
of the most intensive activities such as drilling and road building diminishes and the wellfields
are put into production. By the time the mine units are under full production, construction
activities will have ceased, and traffic and human activities in general would be greatly reduced.
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As a result, this impact over the long term would be minimal and it is unlikely that big game
mammals would be permanently displaced under full field development. The level of big game
mammal use of the project area is more likely to be determined by the quantity and quality of
forage available. Forage would be restored once disturbed areas were reclaimed.

The potential for vehicle collisions with big game mammals would increase as a result of
increased vehicular traffic associated with the presence of construction crews and would continue
(although at a reduced rate) throughout all phases of the wellfield operations. To minimize the
potential for wildlife collisions, drivers would be required to follow posted speed limits.
Development of new roads would allow greater access to more areas and may lead to an
increased potential for poaching of big game animals. Vehicle collision impacts and poaching of
big game mammals are anticipated to occur infrequently, and no long-term adverse effects on
populations are expected.

Based on the foregoing, long-term adverse effects are not expected on any local big game
mammal populations.

7.2.7.6 Carnivores and Small Mammals

The direct disturbance of wildlife habitat in the MEA likely would reduce the availability and
effectiveness of habitat for a variety of common small mammals and their predators. The initial
phases of surface disturbance and noise would result in some direct mortality to small mammals
and avoidance of the area by carnivore species that are more sensitive to human disturbance. In
addition, a slight increase in mortality from increased vehicle use of roads in the area would be
expected.

Carnivores and small mammals inhabiting the mixed-grass prairie and degraded rangeland
vegetation types would be more affected by direct habitat loss than carnivores and small
mammals inhabiting other vegetation types in the MEA. The temporary disturbances that occur
during the construction period would tend to favor generalist wildlife species that are relatively
tolerant of human activity, such as ground squirrels and striped skunks, and would have more
impact on species that are relatively sensitive to human activity, such as mountain lions. Because
of the high reproductive potential of small mammals, they would rapidly repopulate reclaimed
areas as habitats become suitable. The initial phases of surface disturbance would result in some
direct mortality and displacement of small mammals from construction sites. Quantifying these
changes is not possible because population data are lacking. However, the impact is likely to be
low, and the high reproductive potential of these small mammals would enable populations to
quickly repopulate the area once reclamation efforts are initiated. No black-tailed prairie dog
colonies are located within or near the proposed disturbance area, so there would not be any
impacts on this species.

Bats have a lower reproductive potential than other small mammals, so the removal of bat roost
sites, maternity colonies, or hibernacula could have an adverse effect on local bat populations.
However, the majority of habitat that would be affected by the proposed project is open, mixed-
grass prairie, which is not generally suitable for bat roosting. There would be only 194.6 acres of
impact to any forested habitat (mixed conifer), and no deciduous streambank forest (the most
likely bat roosting habitat in the MEA) would be affected.
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7.2.7.7 Passerines and Upland Game Birds

Impacts to passerines would include short- and long-term habitat loss, primarily for birds using
mixed-grass prairie habitat, and an effective loss of habitat extending beyond the disturbed areas
if birds avoid the project facilities due to noise or activity. These effects are likely to attenuate
with time as construction areas are reclaimed to the original habitat and as human activity
decreases after the construction period ends. Generalist species that are more tolerant of human
activity (e.g., mourning doves) are likely to be least affected by the proposed project, while
specialist species that are more sensitive (e.g., grasshopper sparrows) may be affected more.
Overall, given the reclamation practices that would be put into place, the minimal long-term
surface footprint of the project, and the measures that would be taken to avoid impacting nesting
birds, impacts on passerines are anticipated to be minor and not significant at the population level
for any species.

The potential effects of the operation and maintenance of project facilities on upland game birds
may include direct mortality of eggs or nestlings (if construction were to take place during the
nesting season), habitat loss, and nest abandonment and reproductive failure caused by project-
related disturbance and increased noise. Other potential effects on upland game birds involve
increased public access and subsequent human disturbance that could result from new
construction and production activities. These effects will attenuate with time as areas no longer
needed for the project are reclaimed and human activity decreases after the construction phase.

No sharp-tailed grouse leks are known to occur within the project area. However, noise related to
drilling and production activities may affect sharp-tailed grouse use of leks and/or reproductive
success. Reduction of noise levels in areas near leks would minimize this potential impact. If leks
are found, surface disturbance will be avoided within 0.25 mile (0.4 km) of leks. If disturbance
activities within the 0.25-mile (0.4 km) lek buffer areas are avoided, no impacts are expected.
Areas with large tracts of mixed-grass prairie would provide the best quality nesting habitat,
1,143 acres of which would be directly affected by the proposed project. Some of this area would
be reclaimed once no longer needed for the production phase. To protect sharp-tailed grouse
nesting habitats, construction activities will be limited within a one-mile (1.6-km) radius of an
active lek between March 1 and June 30. Significant impacts to leks and subsequent reproductive
success are not expected if these guidelines are implemented.

7.2.7.8 Raptors

As noted in Section 2.8.7.3, seven raptor nests were observed within the MEA boundary during
the 201 lfield survey. The potential impacts to raptors within the MEA include: (1) direct loss of
nesting habitat; (2) disturbance to nesting raptors from noise and activity and reduction in nest
productivity; (3) temporary reductions in prey populations; and (4) mortality associated with
roads.

The proposed project would result in the loss of 1,337 acres of potential raptor nesting habitat in
the MEA over the life of the project, which includes mixed-grass prairie and mixed conifer
vegetation types. Over time, some of this habitat would be restored through reclamation of areas
no longer needed for production. Overall, long-term habitat losses would be minor. The
development of wellfield pads and satellite facilities would disturb an estimated 1,143 acres of
mixed-grass prairie, a potential habitat for several species of small mammals that serve as prey
items for raptors. This impact would affect approximately 8 percent of the total project area,
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although this is not likely to be a limiting factor of raptor use within this area. The small amount
of short-term change in prey base populations created by the construction activities is minimal in
comparison to the overall status of the rodent and lagomorph populations. While prey
populations would likely sustain some impact during the initial phase of the project, prey
numbers would be expected to soon rebound to pre-disturbance levels following reclamation or
active agricultural uses. Once reclaimed or in active agricultural uses, these areas would likely
promote an increased density and biomass of small mammals comparable to those of undisturbed
areas. For these reasons, implementation of the project is not expected to produce any
appreciable long-term negative changes to the raptor prey base within the MEA.

There will be no new public roads constructed. However, there will be increased traffic due to site
operations on current county roads. As use of the project area increases, the potential for
encounters between raptors and humans would increase and could result in increased disturbance
to nests and foraging areas. Closure to public vehicle use for roads located near active raptor
nests would offset this potential impact. Some raptor species feed on road-killed carrion on and
along the roads, while others (owls) may attempt to capture small rodents and insects that are
illuminated in headlights. These raptor behaviors put them in the path of oncoming vehicles
where they are in danger of being struck and killed. The potential for such collisions would be
reduced by requiring drivers to follow all posted speed limits.

7.2.7.9 Reptiles and Amphibians

The primary impacts on reptiles and amphibians would include 1) direct mortality of individuals
during the construction period; 2) ongoing mortality of individuals from increased vehicle traffic;
3) short- and long-term loss of terrestrial habitats; 4) changes in water quality in aquatic habitats.

The proposed project has the potential to result in the direct mortality of individual reptiles and
amphibians that use terrestrial habitats where construction will take place. Quantifying these
changes is not possible because population data are lacking; however, once construction was
completed and human activity greatly reduced, the potential for direct mortality would decrease
significantly. Mortality could also result from increased vehicle traffic on project roads. This
would be a long-term affect but is not likely to result in population-level changes to any
amphibian or reptile species.

There would be 1,143 acres of habitat loss for amphibians and reptiles that use native grassland
habitats, and 194.6 acres of habitat loss for amphibians and reptiles that use coniferous habitats.
Reptiles and amphibians may also use degraded rangeland, drainages, and range rehabilitation
habitats in the MEA, of which 228 acres, 31.2 acres, and 7.1 acres would be lost, respectively.
Some of the construction areas would be reclaimed when no longer needed and could then be re-
populated by reptiles and amphibians. Long-term loss of both terrestrial and aquatic habitats
would be minimal overall. As described in Section 7.2.7.3, mitigation measures would be used to
minimize impacts on surface waters that may be used by reptiles and amphibians, and there
would be no direct loss of wetland habitats that could serve as amphibian breeding sites.

7.2.7.10 Fish and Macroinvertebrates

Suitable habitat for fish and macroinvertebrates exists within the Niobrara River and its
tributaries. Fish and macroinvertebrates in the Niobrara River could be affected by reductions in
water quality as a result of upstream activities. Construction activities could result in runoff
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carrying sediment into surface waters downstream of the MEA. As discussed in Section 7.2.7.3,
the potential for this to occur is low, given the low erosion potential of most the MEA and the
mitigation measures that would be implemented for the limited areas of moderate to high erosion
potential.

7.2.7.11 Threatened and Endangered Species

Black-footed Ferret

Because there are no known black-footed ferret populations in Nebraska, impacts to this species
are highly unlikely. Also, there is no suitable habitat for this species (black-tailed prairie dog
colonies) within the proposed disturbance area.

Whooning Crane

No impacts to whooping cranes are anticipated to occur as a result of the proposed project,
because suitable migration stopover habitat is not present within the MEA.

Gray Wolf

Gray wolves are highly unlikely to occur in the MEA; therefore, impacts on this species would be
highly unlikely. If dispersing gray wolves were to pass through the vicinity, these individuals
would likely avoid the area due to anthropogenic noise and activity.

Swift Fox

Because swift fox are known to occur within the region, and suitable mixed-grass prairie habitat
occurs throughout the MEA, potential impacts to this species may result from project
implementation. Construction activities within these mixed-grass prairie habitats could affect
potential swift fox denning and foraging habitats. Destruction of swift fox dens could result in
direct mortality of adults or pups. If swift fox are denning in the immediate vicinity of a planned
project facility, construction activities may displace adults away from the den, at least during
daytime periods of construction. Displacement could prevent the adults from securing adequate
food for pups or prevent adults for adequately caring for their young. In addition, vehicular
traffic associated with the construction and operation of project facilities could result in vehicle
collisions resulting in direct mortality.

Because the potential for the mortality and/or displacement of swift fox from construction and
operational activities exists within mixed-grass prairie, mitigation measures will be implemented
to avoid and/or reduce such incidents. Prior to beginning construction activities in suitable swift
fox habitat, CBR will have qualified biologists perform surveys for swift fox dens, and avoidance
measures will be implemented to protect any dens that are located. Surveys will be conducted
that are consistent with the NGPC standard protocol included in the CBR Mineral Exploration
Permit Number NE0210824 as Attachment 1, issued by the NDEQ on August 19, 2009. The
procedures in Attachment I are specific to drilling of boreholes; therefore, these procedures have
been expanded to include Marsland project development activities (e.g., construction, operational
activities [e.g., wellfield development, satellite facility facilities, and access roadways] and
decommissioning). The modified survey protocol to be used for the swift fox in the MEA is
presented in Appendix 0 of Volume II of this application.
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Based upon the analysis of the effects of project implementation and the current and potential
status of this species in the MEA, it is concluded that the proposed project and planned mitigation
measures will result in no adverse population-level effects on the swift fox.

Fish

Three state-listed fish species (the blacknose shiner, northern redbelly dace, and finescale dace)
may occur downstream of the MEA and therefore may be affected by the proposed project. No
direct effects to these species are anticipated because they do not occur within the MEA.
However, indirect effects may include changes in water quality of the Niobrara River associated
with upstream activities. As discussed in Section 7.2.7.3, the potential for sediment delivery to
the Niobrara River is low given the low erosion potential of most of the MEA and the mitigation
measures that would be implemented for the limited areas of moderate to high erosion potential.

Cumulative Impacts

Significant cumulative impacts to ecological resources are not anticipated, as no substantive
impairment of ecological stability or diminishment of biological diversity within the MEA is
expected to occur as a result of the proposed project. The project would add to the effects of
other past, present, and future activities occurring in the region, including the effects of other
past, present, and future uranium mining operations. When combined with these other activities,
the MEA would have minor cumulative effects on ecological resources. The most substantial of
these effects would be the loss of 348 acres (for development of 11 MUs) 1,143 acres (for
potential additional long-term development activities) (Table 7.1-1) of mixed-grass prairie
habitat. However, because the overall long-term surface footprint of the project would minimal,
and much of the area proposed for disturbance during the construction phase would be promptly
reclaimed to the pre-existing contour and cover type, long-term loss of mixed-grass prairie habitat
would have a minor impact on regional ecological resources. Similarly, disturbance to wildlife
from noise and activity would initially have a minor cumulative impact on the region's wildlife.
This impact would diminish over time as human presence decreases after the construction phase
is completed.

7.2.8 Noise Impacts of Operations

Noise sources during operation are expected to increase due to increased vehicle travel and
increased numbers of employees traveling to and from the City of Crawford for work and from
resin transfer to the CPF. Train usage would not increase as a result of operation. Processing
equipment at the MEA would be minimal and is not expected to add to existing noise sources.
Increases in noise levels due to operation are expected to be lower than noise levels generated
during construction. Therefore, it is expected that noise levels during operation would be barely
perceptible over the existing ambient noise that is dominated by the BNSF railroad.

Cumulative Impacts

Agricultural activities, vehicular traffic and heavy train traffic in the vicinity of the proposed
expansion areas of MEA, NTEA, and TCEA would contribute to regional noise effects. Under
implementation of the proposed expansion projects, the sources of noise would be widely
dispersed and barely perceptible over the background noise. Implementation of the proposed
expansion projects would result in small cumulative effects on noise when considered with other
past, present, and RFFAs in the vicinity because of the rural nature of the area.
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7.3 Radiological Effects

An assessment of the radiological effects of the satellite facility must consider the types of
emissions, the potential pathways present, and an evaluation of potential consequences.- ..............

The satellite facility will have a production flow capacity of approximately 6,000 gpm and will
use fixed-bed downflow IX columns to separate uranium from the pregnant production fluid. The
facility will also have a capacity to treat 1,500 gpm of restoration solution. The restoration
process will use fixed-bed downflow IX columns to remove the uranium and RO to remove the
dissolved solids. Waste disposal at the satellite facility will be via a deep injection well. The
satellite facility will not have precipitation equipment. The loaded IX resin will be transferred
from the columns to a resin trailer for transport to the CPF for regeneration and stripping. The
reclaimed resin will be transported back to the satellite facility and reused in IX columns.

The uranium-bearing regenerant at the CPF is treated in the uranium precipitation circuit. The
precipitated uranium is vacuum dried.

The primary airborne radiological emission from the facility will be radon-222 gas (radon) and its
decay products. Radon is present in the ore body and is formed from the decay of radium-226.
Radon is dissolved in the lixiviant as it travels through the ore body to a production well, where
the solution is brought to the surface. The concentration of radon in the production solution is
calculated using methods found in RG 3.59, "Methods for Estimating Radioactive and Toxic
Airborne Source Terms for Uranium Milling Operations" (March 1987). The details of this
calculation are found in Appendix M.

MILDOS-AREA was used to model radiological impacts on human and environmental receptors
(e.g., air and soil) using site-specific radon release estimates, meteorological and population data,
and other parameters (Savignac 2013). The following sections briefly discuss the assumptions
and methods used to estimate the potential radiological impacts of the satellite facility coupled
with the CPF. A detailed presentation of the source term and other MILDOS-AREA parameters is
included in Appendix M,K The anticipated effects are compared _to the naturally- occurmng
background levels. This background radiation, arising from cosmic and terrestrial sources, as
well as naturally occurring radon gas, comprises the primary radiological impact to the
environment in the region surrounding the proposed project.

7.3.1 Exposure Pathways

The proposed satellite is an in-situ uranium recovery facility. The only source of planned
radioactive emissions from the facility is radon gas and its decay products, which dissolves in the
leaching solution. Radon gas may be released as the solution is brought to the surface and
processed in the satellite facility. Unplanned emissions from the site are possible as a result of
accidents and engineered structure failure, but are not addressed in the MILDOS-AREA
modeling. A human exposure pathway diagram addressing planned and unplanned radiological
emissions is presented in Figure 7.3-1.

The satellite facility will have pressurized downflow IX columns capable of processing 6,000
gpm of production solution. The satellite facility will also have IX and RO equipment with a
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capacity of 1,500 gpm to process restoration solutions. Up-flow IX columns are not planned for
the MEA.

Within the pressurized columns, most of the radon will remain in solution and will be returned to
the formation. JThere will be minor release - of radon during the air blowdown _prior to resin
transfer. The air blowdown and the gas released from the vent during column filling will be
vented into the exhaust manifold and discharged via the main radon exhaust stack. It is estimated
that less than 1_ percent_ of the total radon contained- -in- the process solutions -will -be yented to
atmosphere.

In the source term calculation, Cameco estimates that in the absence of evaporation ponds, 7_ -

percent of the radon released will be vented from the satellite facility, and 25 percent of the radon
will be released from the wellfields

_fterthe IX resin is loaded, it will be transferred to a resin trailer. The trailer will transfer the_.resin to the CPF for additional processing. The stripped and regenerated resin will be transferred

to the trailer, returned to the satellite facility, and transferred into a process column. It is
anticipated that two round trips will occur per day.

The injection wells will generally be closed and pressurized, but periodically vented. A
sensitivity analysis demonstrated that radiation doses using a 25 percent/75 percent distribution of
radon released from the MU wellhouses and from the satellite facility did not appear to be
significantly different from the doses calculated using a 10 percent/90 percent distribution,
respectively (Savignac 20_1. See discussions in Section 7.3.3.3 and Appendix A&.

Atmospheric emissions of radon will distribute to all quadrants of the area surrounding the MEA
and the CPF. Radon itself impacts human health or the environment marginally, because it is an
inert noble gas. Radon has a relatively short half-life (3.8 days), and its decay products are short-
lived, alpha emitting, non-gaseous radionuclides. These decay products have the potential for
radiological impacts to human health and the environment. Figure 7.3-1 shows that all exposure
pathways, with the possible exception of absorption, can be important depending on the
environmental media impacted. All of the pathways related to air emissions of radon were
evaluated using MILDOS-AREA (Savignac 2091.3.

7.3.2 Exposures from Water Pathways

The solutions in the zone to be mined will be controlled and adequately monitored to ensure that
migration does not occur. The overlying aquifers will also be monitored.

The satellite facility will not have surge/evaporation ponds or surge tanks to store waste solutions,
I thereby eliminating the potential of releases and exposures via water pathways.-Wastewater tanks

located in the satellite building will discharge to a DDW, which will be the primary method of
waste disposal at the satellite facility. The deep well will be completed at a depth of
approximately 4,000 to 5,000 ft, isolated from any underground source of drinking water by
approximately 1,500 ft of Pierre Shale. The well will be constructed under a permit from the
NDEQ and meet all requirements of the UIC program.
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The satellite facilityvi!l be loca-ted on a curbed concrete pad to prevent any liquids from entering
the environment. Solutions used to wash down equipment will drain to a sump and will be
pumped to the DDW The pad will be of sufficient size to contain the- _contents of the- largest
tank if it ruptures.

Because no routine liquid discharges of process water are expected, there are no definable water-
related pathways.

7.3.3 Exposures from Air Pathways

The only source of radionuclide emissions is radon released into the atmosphere through the
Msaelite vent system or from the wellfield. As shown on Figure 7.3-1, atmospheric releases of
radon can result in radiation exposure via three pathways: inhalation, ingestion, and external
exposure.

Radiation dose rates were determined using the NRC computer code MILDOS for the proposed
MEA project (Savignac2013). The objective of this evaluation .was to:

" Determine the radiation doses to members of the public within a 50-mile (80-km) radius
of the MEA using the NRC computer code MILDOS.

" Determine the potential annual dose rate to workers on the site.

" Determine the sensitivity of the MILDOS estimates of radiation dose.

This section summarizes the major findings of the MILDOS evaluation. For more detailed
information on assumptions, inputs, outputs, and other elements of the model, the MILDOS
report is provided in A ppendix MK ......... . . . .... .. .... . .. . . . .. . .... ... .... ... .. .

For comparison, naturally occurring background radiation, from cosmic and terrestrial sources, is
approximately 365 mRem/yr.

7.3.3.1 MILDOS Output - Radiation Dose Rates

Table 7.3-1 presents the dose rates calculated for the major cities and towns within a 50-mile (80-
kIn) radius of the MEA; eight residences; two unoccupied structures; and for the north, south,
east, and west property boundaries. Residences #1 and #2 are not currently occupied but are
occupiable. Locations of the nearby and regional receptors are shown on Figures 7.3-2 and 7.3-
3, respectively. The dose rates were calculated using the MEA onsite meteorological data and
using the 315 gpm maximum wastewater flow rate expected in years nine through twenty ...........

Because radon is released from both the mine units wellhouses and from the satellite plant, the
doses were proportioned 25 percent from the mine units and 75 percent from the satellite. Table
7.3-1 presents the total dose from the satellite facility, MEA MUs I through 5 and A through F
under typical operating conditions from both sources of radon. Conclusions from those dose rates
are as follows:

* All dose rates to the public at the property boundaries, the cities and towns within a 50-
mile (80-km) radius from the MEA, and at the nearest residence were below the 100
mRem/yr limit specified in 10 CFR 20 (TEDE).

Deleted: processing building

Deleted: DDws

Deleted: ponds

Deleted: -I

Deleted: an operating purge rate of 44 "n(oaccount for the absence of surge/evaporation ponds)
for the closed-pressurized uranium extraction circuit
used at the MEA site.
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The highest cumulative MEA boundary dose rate was65 nmRemnyr at the south propety
boundary.

" The highest cumulativedose rate at an occupiable but currently unoccupied residence was
24 !Rem/yr. _at Residence #2 . ... .. . --- ------------------

" The highest cumulative dose rate from all existing and proposed ISR facilities at cities and
towns within a 50-mile (80-km) radius from the MEA was 6.0 mRem/year at Crawford,
and 2.4 and 3Z3.2 mRer/yr at the Towns of Hemingford and Marsland respLectively..

* The 10 CFR 190 dose rate was 0 mRem/yr which was below the 10 mRem/yr dose limit
for emissions that exclude radon and its progeny.

* The total population effective dose rate was 3,060 eron-remyear ........................

For comparison naturally occurring background radiation, from cosmic and terrestrial sources, is
approximately 365 mRern/yr.

The radiation doses from the production wells and from the wells in restoration are identical. The
doses from the new wells are all zero. See Appendix M, for production well doses, restoration
well doses, and new well doses. The doses presented in these appendices have not been
proportioned between the mine unit emissions and the satellite stack emissions.
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Deleted: within a 50-mile (80-kin) radius from the
MEA Project was 1.6 person-Rem/yr and 0 person-
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7.3.3.2 MILDOS Output - Public and Occupational Radiation Dose Rates

Dose rates for the public apply to delivery personnel, regulatory inspectors, visitors, or other
personnel that may spend 10 hours per month on site. Occupational dose rates apply to personnel
that may spend an estimated ,.Q0 hours per year working on site such as company employeesor
contractors..

Table 7.3.2 shows the MEA public and occupational dose rates. At maximum flow during years
nine through twenty. tite maxtimum dose rate to the public attributable to Marsland was W ,
mRem/yrdnd the maximum occupational dose rate to employees and contractors was 42.6
mRem/yr with an average ofa .9 Rem?/yr. ...... ........... ..........................-

7.3.3.3 Radon Release Points

The radiation dose rates from typical operations used the following:

* 25 percent radon released from the MU wellhouse

* 75 percent radon released from the satellite plant vent stack

That distribution has been used historically in MILDOS assessments. For comparison, dose rates
were calculated using:

* 10 percent radon released from the MU wellhead houses.

0 90 percent radon released from the satellite plant vent stack.

The dose rates from both distributions are presented in ADpendix M.. A comparison of -the 25_
percent/75 percent distribution of radon in column 2 with the 10 percent!90 percent distribution of
radon release •hows that the averages and standard distributions are nearly+, identical. That...
similarity suggests that, within the range of values selected for the radon distribution between
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releases at the mine units and releases at the satellite plant, the distribution is not important to
assessing the doses to people around the MEA site.

A MILDOS sensitivity analysis was conducted. Such an analysis identifies how input parameters
affect the calculated radiation dose. Input parameters and variables are discussed in Appendix

The sensitivity analysis demonstrated that:
e When assuming a awastewater discharge rate of ,315 gpm, neither the occupational or

public dose rates exceeded 100 mRem/yr.

0 Radiation doses calculated using a 25 percent/75 percent distribution of radon released
from the MU wellhouses and from the satellite plant did not appear to be significantly
different from the doses calculated using a 10 percent/90 percent distribution,
respectively.

* Assuming a wastewater discharge rate of 315 gpm.,the maximum- dose to the public on_
site 10 hours/month is PmRem/yr..

* Assuming a wastewater discharge rate of 315 gpm, average and maximum occupational
dose rates to employees and contractors on site.2,0 hours/yr is,42.6 and 20.9
mRem/yr, respectively.

7.3.4 ,Exposureto Flora and Fauna --......... ... . .. ... ....... .. .. .

There are two primary potential pathways for radiological exposures to flora and fauna: radon
emissions and accidental spills of radiological containing fluids (e.g., lixiviant).

7.3.4.1 Radon Releases
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Deleted: 2
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Radon emissions at satellite uranium in-situ facilities such as the proposed satellite facility (i.e.,
no yellowcake dryer and associated facilities) are considered the primary air contaminant during
operations. Radon emissions during normal operations are considered the most important
pathway for exposure to flora and fauna due to deposition of radon-222 decay products on surface
water, surface soils, and vegetation. The MILDOS-AREA model provides an estimate of surface
deposition rate as a function of distance from the source for the radon-222 decay products and
calculates surface concentrations.

The exposure to flora and fauna was evaluated in the Environmental Report submitted in
September of 1987 (Ferret Exploration Company of Nebraska 1987), and the doses were found to
be negligible. Based on this evaluation, the proposed MEA, TCEA, and NTEA projects are not
expected to have a measurable impact on dose to flora and fauna.

The potential exists for individual mobile fauna (e.g., small mammals and birds) to have contact
with higher but short-term contact with concentrations of radon-222 than the public due to the
potential proximity to releases. However, due to the typical mobility of such animals, it is likely
that exposure to individuals would be intermittent, as opposed to a constant concentration for the
entire year.

There are currently no regulatory dosimetric standards for the protection of flora and fauna, with
radiological protection frameworks being traditionally focused on the protection of man.
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Historically, the International Commission on Radiological Protection (ICRP) has maintained a
position towards human health versus non-human species that protection of humans from
radiation exposure implicitly ensures an adequate protection of other living organisms and,
therefore, the environment (Brechignac 2002 [ICRP 1977 and 1991]). However, the development
of a system capable of ensuring adequate protection of the environment against the harmful
effects of ionizing radiation is currently being debated (Brechignac 2002). The ICRP has issued a
draft report for public comment primarily documenting methods that allow prediction of known
concentrations of radionuclides within an organism's habitat (ICRP 2010). This work is still
underway.

7.3.4.2 Fluid Discharges

There are currently no planned discharges from the satellite facility, with wastewaters being
discharged to a Class I DDW. Therefore, any fluid discharges would be associated with spills
(e.g., pipeline break or leak). Spills of this type would be expected to occur within the restricted
wellfield areas and between the wellfield and satellite process facility. The satellite processing
building, fuel tanks, and chemical tanks would be constructed on pads engineered to contain any
spill from a pipe rupture, leaking vessel, or inadvertent spill. Therefore, it is unlikely that any
spills in the processing area would reach soils and vegetation. CBR operating procedures provide
for ongoing monitoring of operational activities and for a rapid corrective action response to any
spill, which would result in cleanup of the spilled material and, if applicable, removal of any
contaminated soil and vegetation.

Long-term experience at CBR has shown that single-event spills typically do not cause significant
contamination of soil and vegetation.

There is limited potential for wildlife or domestic animals to consume contaminated vegetation or
seeds. Other than the potential for accidental spills discussed above, which would be
immediately assessed and cleaned up, the satellite facility would not be expected to significantly
impact food sources such as vegetation and seeds that local animals depend upon.

7.4 Non-Radiological Effects

Non-radiological effects of site preparation and construction activities are discussed in Section
7.1, including impacts on air quality, land use, surface water, population, social and economic,
and noise impacts. Impacts on operational activities are discussed in Section 7.2, including air
quality, land use, soil, groundwater, surface water, ecology, and noise impacts.

As discussed in Sections 7.1 and 7.2, overall emissions associated with equipment and facility
operations during site preparation, construction and operations would be expected to be minimal
and should not affect the local ambient air quality. Non-radiological emissions include NO., CO,
SO 2, VOCs, and particulate matter (operating equipment and fugitive dust due to traffic on
unpaved areas). During operations, a gaseous and airborne effluent will consist of air ventilated
from the process building ventilation system and from process vessels and tanks. This gaseous
effluent would primarily contain radon gas as previously discussed in Sections 4 and 7.3. The
gaseous and airborne effluent will not contain any significant non-radiological emissions.

In addition to gaseous and airborne effluents, three types of wastes would be generated at the
proposed satellite facility: liquid, solid, and sanitary. The operational-generated liquid wastes
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would be disposed of through a DDW. Such liquid wastes would consist of: wellfield bleed
streams, facility washdown water, groundwater restoration water, liquids resulting from
rainwater/snow fall, and spills within the curbed process areas. Accumulations of
rainfall/snowmelt and any spills within the curbed bulk chemical, lubricant storage facility, and
the fuel diked area will be removed and disposed of per the site SPCC Plan. Well development
water in the wellfield will be collected in dedicated tanker trucks and transported to the main
satellite processing facility for disposal in the DDW.

The proposed satellite facility will not use surge/evaporation ponds; therefore, there would be no
discharge from these ponds. In addition, there will not be any surge tanks.

The DDW will permanently dispose of liquid wastes and will be permitted under a Class I UIC
Permit issued by the NDEQ. There are currently two DDWs in operation at the CPF. The Class I
UIC Permits for these two disposal wells located at the CPF implement injection limits and
require monthly monitoring for RCRA metals to ensure that hazardous waste is not injected.
Based on the monitoring for the current CPF DDW, there is no non-radiological impact expected
due to the liquid effluents from the satellite facility.

Solid wastes generated would consist of waste such as spent resin, resin fines, filters,
miscellaneous pipe and fittings, and domestic waste. These wastes are classified as contaminated
or non-contaminated waste according to radiological survey results. Byproduct waste that cannot
be decontaminated is packaged and stored until it can be shipped to a licensed waste disposal site
or licensed mill tailings facility. Non-contaminated solid waste is collected regularly on the site
and disposed of in a sanitary landfill permitted by the NDEQ. The CBR estimate of annual
quantities of non-contaminated generated solid waste for the Marsland site is presented in Section
4.2.2.1. No significant non-radiological impacts associated with management of relatively small
quantities of solid wastes would be expected.

The MEA is expected to only generate a small amount of hazardous waste and is expected to be
classified as a Conditionally Exempt Small Quantity Generator. The potential for any adverse
impacts due to the handling and disposal of hazardous waste would be minimal due to the small
quantities handled and operational procedures in the SHEQMS Volume VI, Environmental
Manual. The SHEQMS is reviewed annually and the sections updated as required.

Sanitary liquid waste will be disposed of in an onsite wastewater treatment system (i.e., septic)
permitted by the NDEQ under the Class V UIC Regulations. Septic tank solids will be
periodically removed by companies or individuals licensed for such activities by the State of
Nebraska. There have been no problems associated with operating a similar sanitary system at
the CPF, and no problems would be expected for the satellite facility.

For any spill, the free liquids would be recovered and any contaminated soils would be removed
and placed in an offsite disposal site approved for the type of waste generated. Spills are also
discussed in Section 4.2.1.3.

In summary, the design and construction of the satellite facility will concentrate on minimizing
the potential for releases of non-radiological waste materials. For example, CBR would use
diking or flow cut-off and flow isolation procedures for radiological and non-radiological spill
control. A QA/QC system will be used, which would involve pre-operational testing of
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equipment, periodic testing and regular inspection of equipment (e.g., pipelines, manifolds), and
associated monitoring on line flows and pressures with automatic shutdowns in response to flow
or pressure changes. Consequently, any spills should be small with little impacts on the
environment. For any spill, the free liquids would be recovered and disposed of in the DDW and
any contaminated soils would be removed and placed in an offsite disposal site approved for the
type of waste generated.

7.5 Effects of Accidents

Accidents involving human safety associated with the in-situ uranium mining technology
typically have far less severe consequences than accidents associated with underground and open
pit mining methods. In-situ mining provides a higher level of safety for personnel and
neighboring communities compared to conventional mining methods or other energy-related
industries. Accidents that may occur would be quite minor when compared to other industries,
such as an explosion at an oil refinery or chemical plant. Radiological accidents that might occur
would be easily detected and mitigated. The remote location of the facility and the low level of
radioactivity associated with the process both decrease the potential hazard of an accident to the
general public.

NRC has previously evaluated the effects of accidents at uranium milling facilities in NUREG-
0706 and specifically at uranium ISR facilities in NUREG/CR-6733 (NRC 1980a, CNWRA
2001). These analyses demonstrate that, for most credible potential accidents, consequences are
minor so long as effective emergency procedures are followed and properly trained personnel are
employed. The CBR emergency management procedures contained in the CBR SHEQMS
Volume VIII, Emergency Manual, have been developed to implement the recommendations
contained in the NRC analyses. Training programs contained in the CBR SHEQMS Volume VII,
Training Manual, have been developed to ensure that CBR personnel have been adequately
trained to respond to all potential emergencies. The CBR SHEQMS Volume II, Management
Procedures, requires periodic testing of emergency procedures and training by conducting drills.

NUREG-0706 considered the environmental effects of accidents at single and multiple uranium
milling facilities. Analyses were performed on incidents involving radioactivity and classified
these incidents as trivial, small, and large. NUREG-0706 also considered transportation
accidents. Some of the analyses in NUREG-0706 are applicable to ISR facilities, such as
transportation accidents; however, many of the analyses do not apply due to the significantly
different mining and processing methods. ISR facilities do not handle large quantities of
radioactive materials, such as crushed ore and tailings, so the quantity of material that could be
affected by an incident is significantly lower than at a mill site.

NUREG/CR-6733 specifically addressed risks at ISR facilities and identified the following "risk
insights".

7.5.1 Chemical Risk

NUREG/CR-6733 noted that the scope of the NRC mission includes hazardous chemicals to the
extent that mishaps with these chemicals could affect releases of radioactive materials. The use
of hazardous chemicals at CBR is regulated by the OSHA. CBR is subject to the Process Safety
Management of Highly Hazardous Chemicals standard contained in 29 CFR § 1910.119.
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Of the highly hazardous chemicals, toxics, and reactives listed in Appendix A to 29 CFR
§1910.119, none will be used at the satellite facility. The satellite facility will use 02, C0 2, and
NaHCO3 for addition to the injection solution. Na2S may be used as a reductant during
groundwater restoration activities. All other operations requiring process chemicals described in
NUREG/CR-6733 will be performed at the CPF.

Crow Butte construction, operating, and emergency procedures have been developed to
implement the codes and standards that regulate hazardous chemical use.

7.5.1.1 02

02 presents a substantial fire and explosion hazard. The 02 storage facility is typically designed
and installed by the 02 supplier and meets applicable industry standards. As currently practiced
at the CPF, CBR will install wellfield 02 distribution systems at the Marsland site. Combustibles,
such as oil and grease, will bum in 02 if ignited. CBR ensures that all 02 service components are
cleaned to remove all oil, grease, and other combustible material before putting them into service.
Acceptable cleaning methods are described in CGA G-4.1 (CGA 1996). Construction of 02
systems in the wellfield is addressed by procedures contained in the SHEQMS Volume Il1,
Operations Manual. Emergency response instructions for a spill or fire involving 02 systems are
contained in the SHEQMS Volume VIII, Emergency Manual.

7.5.1.2 CO2

The primary hazard associated with the use of CO 2 is concentration in confined spaces,
presenting an asphyxiation hazard. Bulk CO 2 facilities are typically located outdoors and are
subject to industry design standards. Floor level ventilation and CO2 monitoring at low points is
currently performed at the CPF to protect workers firom undetected leaks of CO2. Operation of
CO2 systems is currently addressed by procedures contained in the SHEQMS Volume III,
Operations Manual. Emergency response instructions for a leak involving CO 2 are contained in
the SHEQMS Volume VIII, Emergency Manual.

7.5.1.3 NaHCO 3

NaCO 3 is primarily an inhalation hazard. CBR typically uses soda ash and CO 2 to prepare
NaCO3 for injection in the wellfield. Soda ash storage and handling systems are designed to
industry standards to control the discharge of dry material. Operation of NaCO3 systems is
currently addressed by procedures contained in the SHEQMS Volume III, Operations Manual.
Emergency response instructions for a spill involving NaCO 3 or soda ash are contained in the
SHEQMS Volume VIII, Emergency Manual.

7.5.2 Radiological Risk

7.5.2.1 Tank Failure

A spill of the materials contained in the process tanks at the satellite facility will present a
minimal radiological risk. Process fluids will be contained in vessels and piping circuits within
the processing building. 02, H20 2, C0 2, propane, and fuel will be stored in outside storage tanks.
The tanks at the satellite facility will contain injection and production solutions and IX resin.
Elution, precipitation, and drying will be performed at the CPF. The satellite facility will be
designed to control and confine liquid spills from tanks should they occur. The facility building
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structure and concrete curb will contain the liquid spills from the leakage or rupture of a process
vessel and will direct any spilled solution to a floor sump. The floor sump system will direct any
spilled solutions back into the facility process circuit or to the waste disposal system. Bermed
areas, tank containments, or double-walled tanks will perform a similar function for process
vessels located outside the satellite building.

All tanks will be constructed of fiberglass or steel. Instantaneous failure of a tank is unlikely.
Tank failure would more likely occur as a small leak in the tank. In this case, the tank would be
emptied to at least a level below the leaking area and repairs or replacement made as necessary.

7.5.2.2 Facility Pipe Failure

The rupture of a pipeline within the satellite processing area would easily visible and could be
repaired quickly. Spilled solution will be contained and removed in the same fashion as for a
tank failure.

Response procedures for the radiological risk from releases are currently contained in the
SHEQMS Volume VIII, Emergency Manual. These procedures also provide instructions for
emergency notification including notification to NRC in compliance with the requirements of 10
CFR 20.2202 and 20.2203.

7.5.3 Groundwater Contamination Risk

7.5.3.1 Lixiviant Excursion

Excursions of lixiviant at ISR facilities have the potential to contaminate adjacent aquifers with
radioactive and trace elements mobilized by the mining process. These excursions are typically
classified as horizontal or vertical. A horizontal excursion is a lateral movement of mining
solutions outside the exempted portion of the ore-body aquifer. A vertical excursion is a
movement of ISR fluids into overlying or underlying aquifers.

CBR controls lateral movement of lixiviant by maintaining wellfield production flow at a rate
slightly greater than the injection flow. This difference between production and injection flow is
referred to as process bleed. The bleed solution is either recycled in the processing facility or is
sent to the liquid waste disposal system. When process bleed is properly distributed among the
many mining patterns within the MU, the wellfield is said to be balanced.

CBR monitors for lateral movement of lixiviant using a horizontal excursion monitoring system.
This system consists of a ring of monitor wells completed in the same aquifer and zone as the
injection and production wells. The current NRC License and NDEQ Class III UIC Permit
require that Chadron aquifer monitor wells be located no more than 300 feet from the nearest
mineral production wells and no more than 400 feet from each other. These spacing requirements
have proven effective for monitoring horizontal excursions CBR and will be employed at the
satellite facility or as otherwise provided in the final permit. Monitor wells are sampled biweekly
for approved excursion indicators. CBR proposes to implement the current approved excursion
monitoring program at the satellite facility. The program was discussed in detail in Section 5.7.8.

Section 7.2.5.2 provided a discussion of horizontal excursions reported at the current Crow Butte
operation. The historical experience indicates that the selected indicator parameters and UCLs
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allow detection of horizontal excursions early enough that corrective action can be taken before
water quality outside the exempted aquifer boundary is significantly degraded. As noted in
NUREG/CR-6733, significant risk from a horizontal excursion would occur only if it persisted
for a long period without being detected (NRC 2000).

Vertical excursions can be caused by improperly cemented well casings, well casing failures,
improperly abandoned exploration wells, or leaky or discontinuous confining layers. CBR
controls vertical excursions through aquifer testing programs and rigorous well construction,
abandonment, and testing requirements. Aquifer testing is conducted before mining wells are
installed to detect any leaks in the confining layers. Aquifer test reports are submitted to the
NDEQ for review and approval before well construction activities may proceed. Well
construction and integrity testing is conducted in accordance with NDEQ regulations contained in
Title 122 and methods approved by NRC and NDEQ. Construction and integrity testing methods
were discussed in detail in Section 3.1. Well abandonment is conducted in accordance with
methods approved and monitored by the NDEQ and discussed in detail in Section 6.2.
Procedures for these activities are contained in the SHEQMS Volume III, Operating Manual.

CBR monitors for vertical excursions in the overlying aquifers using shallow monitor wells.
These wells are located within the wellfield boundary at a density of one well per 4 acres.
Shallow monitor wells are sampled biweekly for approved excursion indicators. CBR proposes
to implement the current approved excursion monitoring program at the satellite facility, subject
to NRC/NDEQ approval. The program was discussed in detail in Section 5.7.8.

7.5.4 Wellfield Spill Risk

The rupture of an injection or recovery line in a wellfield, or a trunkline between a wellfield and
the satellite facility, would result in either a release of barren or pregnant lixiviant solution, which
would contaminate the ground in the area of the break. All piping from the satellite facility to
and within the wellfield will be buried for frost protection. Pipelines are constructed of PVC,
HDPE with butt-welded joints, or equivalent. All pipelines are pressure tested at operating
pressures prior to final burial and production flow and following maintenance activities that may
affect the integrity of the system.

Each MU will have a number of wellhouses where injection and production wells will be
continuously monitored for pressure and flow. With the control system currently employed at
CPF, individual wells may have high and low flow alarm limits set. All monitored parameters
and alarms will be observed in the satellite control room via the computer system. In addition,
each wellfield building will have a "wet building" alarm to detect the presence of any liquids in
the building sump. High and low flow alarms have been proven effective at the current operation
in detection of significant piping failures (e.g., failed fusion weld).

Occasionally, small leaks at pipe joints and fittings in the wellhouses or at the wellheads may
occur. Until remedied, these leaks may drip process solutions onto the underlying soil. CBR
currently implements a program of continuous wellfield monitoring by roving wellfield operators
and required periodic inspections of each well that is in service. Based on experience from the
current operation, small leaks in wellfield piping typically occur in the injection system due to the
higher system pressures. These leaks seldom result in soil contamination based on monitoring
using field survey instruments and soil samples for radium-226 and uranium. Following repair of
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a leak, CBR procedures require that the affected soil be surveyed for contamination and the area
of the spill documented. If contamination is detected, the soil is sampled and analyzed for the
appropriate radionuclides. Contamination may be removed as appropriate.

7.5.5 Transportation Accident Risk

Transportation of materials to and from the satellite facility can be classified as follows:

" Shipments of process chemicals or fuel from suppliers to the site

" Shipment of radioactive waste from the site to a licensed disposal facility
" Shipments of uranium-laden resin from the satellite facility to the CPF and return

shipments of barren, eluted resin from the CPF back to the satellite facility

The first two types of transportation risks do not represent an increase over the risks associated
with operation of the current Crow Butte facility because production from the proposed satellite
facility is planned to replace declining production at the current facility. The shipment of loaded
IX resin from the satellite and the return of barren, eluted resin represent an additional
transportation risk that was not considered for the current operation.

NUREG-0706 concluded that the probability of a truck accident in any year is II percent for each
uranium extraction facility or mill. This calculation used average accident probabilities (4.0 x 107/km for rural interstate, 1.4 x 10"6/km for rural two-lane road, and 1.4 x 10-6/km for urban
interstate) that NUREG/CR-6733 determined were conservative with respect to probability
distributions used in a later NRC transportation risk assessment (CNWRA 2001). For Marsland,
uranium-loaded and barren resin will be routinely transported by tank truck from the satellite
facility to the CPF. For the Crown Point ISR site in New Mexico, NRC determined that the
probability of an accident involving such a truck was 0.009 in any year (NRC 1997).

Accident risks involving potential transportation occurrences and mitigating measures are
discussed below:

7.5.5.1 Accidents Involving Shipments of Process Chemicals

Based on the current production timeline and material balance, it is estimated that approximately
150 bulk chemical deliveries per year will be made to the satellite facility. This averages about
one truck per working day for delivery of chemicals throughout the operational life of the project.
Types of deliveries include CO 2, 02, bicarbonate, H20 2, and soda ash.

7.5.5.2 Accidents Involving Radioactive Wastes

Low level radioactive I1 e.(2) byproduct material or unusable contaminated equipment generated
during operations will be transported to an approved licensed disposal site. Because of the low
levels of radioactive concentrations involved, these infrequent shipments are considered to have
minimal potential impact in the event of an accident.

7.5.5.3 Accidents Involving Resin Transfers

One of the potential additional risks associated with operation of a satellite facility is the transfer
of the IX resin to and from the satellite facility.
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Resin will be transported to and from the satellite facility in a 4,000-gallon capacity tanker trailer.
It is currently anticipated that one load of uranium-laden resin will be transported to the CPF for
elution and one load of barren eluted resin will be returned to the satellite facility on a daily basis.

The transfer of resin between the satellite facility and the CPF will occur on SH 2/71 and county
and private roads. CBR has established a primary access route and an alternate access route. The
primary access route will entail approximately 18 miles (28.9 kin) of travel on SH 2/71 and
approximately 12 miles (19.3 km) on county and private roads (Figure 4.2-1). The Alternate A
access route is approximately 14 miles (22.5 km) long, with all of the roads being unpaved county
and private roads. The planned access routes are discussed in more detail in Section 4.2.1.13.

Resin or eluate shipments will be treated similarly to yellowcake shipments in regards to DOT
and NRC regulations. Shipments will be handled as LSA material for both uranium-laden and
barren eluted resin. Pertinent procedures include:

" The resin, either loaded or eluted, will be shipped as "Exclusive Use Only". This will
require the outside of each container or tank to be marked "Radioactive LSA" and
placarded on four sides of the transport vehicle with "Radioactive" diamond signs.

* A bill of lading will be included for each shipment (including eluted resin). The bill of
lading will indicate that a hazardous cargo is present. Other items identified shall be the
shipping name, ID number of the shipped material, quantity of material, the estimated
activity of the cargo, the transport index, and the package identification number.

" Before each shipment of loaded or barren eluted resin, the exterior surfaces of the tanker
will be surveyed for alpha contamination. In addition, gamma exposure rates will be
obtained from the surface of the tanker and inside the cab of the tractor. All of the survey
results will appear on the bill of lading.

* Licensed and trained CBR drivers will transport the resin between the satellite facility
and the CPF.

" Crow Butte's current emergency response plan for yellowcake and other transportation
accidents to or from the Crow Butte site is contained in the SHEQMS Volume VIII,
Emergency Manual. This plan will be expanded to include an emergency resin transfer
accident procedure. Personnel at both the satellite facility and the CPF will receive
training for responding to a resin transfer transportation accident.

Currently, CBR intends to treat the eluted resin the same as the uranium-loaded resin. It is
possible that the eluted resin may be clean enough to be transported as non-radioactive material,
as defined by DOT regulations. Operating experience will aid in the determination of the most
practical and efficient way of dealing with the shipment of barren resin. Regardless, compliance
with all applicable DOT and NRC regulations will be the primary determining factor.

The worst-case accident scenario involving resin transfer transportation would be an accident
involving the transport truck and tanker trailer when carrying uranium-laden resin where the
entire tanker contents were spilled. Because the uranium is ionically bonded to the resin, and the
resin is in a wet condition during shipment, the radiological and environmental impacts of such a
spill are minimal. The radiological or environmental impact of a similar accident with barren,
eluted resin would be very minor. The primary environmental impact associated with either
accident would be the salvage of soils impacted by the spill area and the subsequent damage to
the topsoil and vegetation structure. Areas impacted by the removal of soil would be revegetated.
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In the event of a transportation accident involving the resin transfer operation, CBR will institute
its emergency response plan for transportation accidents. To minimize the impacts from such an
accident, the following procedures will be followed:

• Each resin hauling truck will be equipped with a radio that can communicate with either
the CPF or the satellite facility. In the event of an accident and spill, the driver can radio
to both sites to obtain help.

* A check-in and check-out procedure will be instituted where the driver will call the
receiving facility prior to departure from his location. If the resin shipment fails to
appear within a set time, a crew would respond and search for this vehicle. This system
will ensure a reasonably quick response time in the case that the driver is incapacitated in
the accident.

* Each resin transport vehicle will be equipped with an emergency spill kit that the driver
can use to begin containment of any spilled material.

" Both the satellite and central process facilities will be equipped with emergency response
packages to quickly respond to a transportation accident.

* Personnel at the satellite and central process facilities, as well as the designated truck
drivers, will have specialized training to handle an emergency response to a
transportation accident.

7.5.6 Natural Disaster Risk

NUREG/CR-6733 evaluates the potential risks to an ISR facility from natural disasters.
Specifically, the risk from an earthquake and a tornado strike were analyzed. NRC determined
that the primary hazard from these natural events was from dispersal of yellowcake from a
tornado strike and failure of chemical storage facilities and the possible reaction of process
chemicals during either event. NUREG/CR-6733 recommended that licensees follow industry
best practices during design and construction of chemical facilities. CBR is committed to
following these standards.

7.5.6.1 Tornado Risk

NUREG/CR 6733 evaluates tornado risks associated with ISL facilities for the release of
radioactive materials or hazardous chemical due to the effects of a tornado. It was determined that
in the event of a tornado strike, chemical storage tanks could fail result in the release of
chemicals. This guidance document concluded the risk of a tornado strike on an ISL facility was
very low and that no design or operational changes were necessary to mitigate the potential risks.
However, it was important to locate chemical storage tanks far enough from each other to prevent
contact of reactive chemicals in the event of an accident.

The Crow Butte operation is located in an area subject to tornadoes. The site is located in Dawes
County, Nebraska in which five tornado touch downs were reported during the period of 2000
and 2012 between the months of May and August (NOAA 2012). The five tornado events did not
exceed a Fujita or Enhanced Fujita scale (F- or EF-scale, respectively) magnitude of FO or EFO
and no injuries, deaths, property or crop damage occurred. According to the Fujita Tornado
Damage Scale, a typical FO tornado event will exhibit wind estimates less than 73 mph and
produce light damage to the surrounding area. Most tornado events were reported to have taken
place in open country, rangeland, and wooded areas. One of the tornados reported in Chadron had
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a magnitude of EFO and produced damage to a tree and a windmill. The tornado events had
damage paths ranging from 0 to 0.4 miles (3.6 km) in length and had path widths ranging from 20
to 30 yards. Although Dawes County can be considered relatively weak in tornado risk,
surrounding counties such as Sheridan County have been known to have tornado events classified
as Fl. Within the same time period, Sheridan County experienced an FI tornado that caused
approximately $150,000 in property damage.

It has been concluded that tornado risk in Dawes County is relatively low compared to the
surrounding region. Dawes County historical area-adjusted tornado activity is significantly below
Nebraska state average, and is 1.6 times below the overall U.S. average (City-Data 2012). The
tornado index, a measure of the probability of tornado events and calculated using historical
tornado events data and USA.com algorithms, was 205.07 for the State of Nebraska as a whole
and 64.92 for Dawes County (USA.com 2013). During the final design phase, CBR will assess
the location(s) and construction of chemical storage tanks and containment features in order to
reduce the risk of potential leaks caused by tornado damage which may result in harmful
chemical reactions.

CBR emergency procedures currently contained in the SHEQMS Volume VIII, Emergency
Manual, provide instructions for response and mitigation of natural disasters and spills or
radioactive materials. CBR's Emergency Manual contain emergency provisions such as
notification to personnel of severe weather; evacuation procedures, security plans and threats
associated with source material, medical emergencies, damage inspection/assessment and
reporting, and cleanup and mitigation of spills of chemicals. CBR will have separate containment
berms around storage tanks to reduce the risk of mixing of incompatible chemicals in the event of
a spill. In addition, the site's SOPs, training and personnel protective equipment will be available
to personnel for response and mitigation of hazardous chemical releases.

7.5.6.2 Seismic Risk

The project area, along with most of the State of Nebraska, is in seismic risk Zone 1. Most of the
central United States is within seismic risk Zone 1, and only minor damage is expected from
earthquakes that occur within this area. Dawes County-area historical earthquake activity is
significantly above Nebraska state average, but it is 85 percent smaller than the overall U.S.
average (City-Data 2012). Seismology was discussed in detail in Section 2.6. No historical
earthquake events that had recorded magnitudes of 3.5 or above have been reported in or near
Dawes County (USA.com 2013).

NUREG/CR-6733 concluded that risk from earthquakes at ISL facilities was no greater than for a
tornado strike, and that no design or operational changes were required to mitigate the risk.
However, the NRC advised that it was important to located chemical storage tanks far enough
from each other to prevent contact of reactive chemicals in the event of an accident.

As stated above for potential tornado strikes, CBR emergency procedures currently contained in
the SHEQMS Volume VIII, Emergency Manual, provide instructions for response and mitigation
of natural disasters and spills or radioactive materials. CBR will have separate containment berms
around storage tanks to reduce the risk of mixing of incompatible chemicals in the event of a
spill. In addition, the site's SOPs, training and personnel protective equipment will be available to
personnel for response and mitigation of hazardous chemical releases.
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7.5.6.3 Fires

Historically, there have been no fires of any significance during CBR commercial operations, and
none would be expected to occur at the proposed MEA site. CBR's Emergency Manual
maintains procedures for dealing with potential fires, whether associated with man-made events
at the operations or associated with wildfires.

Wildfires have typically not been a problem in the area of the MEA and are not considered a
major threat to the MEA site. On August 31, 2012, CBR was ordered by the Dawes County
Sheriff's Office to evacuate the current Crow Butte operations site due to threatening wildfire to
the east of the project (CBR 2012). CBR advised the NRC of this order and operations were
temporarily shutdown and site personnel evacuated. All project personnel were evacuated with
the exception of a crew of five CBR personnel that remained on-site for security purposes. On
September 1, 2012, the evacuation order was lifted and operations were re-started on September
2, 2013. The wildfire never entered the licensed area and as a result there were no releases to the
environment. During the evacuation, all source material on the site was kept under 24-hour
surveillance. CBR's Emergency Manual procedures were followed during the evacuation and
there were no incidents.

7.5.6.4 Flooding

Flooding is considered a low-risk issue due to the lack of permanent streams or rivers flowing
through the MEA project and historical annual rainfalls and snowmelt. CBR personnel are
unaware of any historical flooding of the site. CBR conducted an erosion analysis of the MEA
site and will use the results of that study in siting assets and providing mitigation measures to
prevent any potential damage associated with flooding. The potential for flooding or erosion that
could impact the proposed in-situ Marsland mining processing facilities and mine units is
discussed in Section 3.1.4.

7.6 Economic and Social Effects of Construction and Operation

The preliminary evaluation of socioeconomic impacts of the commercial facility was completed
in 1987 as reported in the original commercial license application. The preliminary evaluation
was divided into two phases: construction and operation. The evaluation concluded that the
construction phase would cause a moderate, positive impact to the local economy, resulting from
the purchases of goods and services directly related to construction activities. Impacts to
community services such as roads, housing, schools, and energy costs would be minor or non-
existent and temporary.

Since the inception of the operational phase, the overall effect of the current Cameco facility
operations on the local and regional economy has been beneficial. Purchases of goods and
services by the mine and mine employees contribute directly to the local economy. Local, state,
and federal governments benefit from taxes paid by the mine and its employees. Indirect impacts,
resulting from the circulation and recirculation of direct payments through the economy, are also
beneficial. These economic effects further stimulate the economy, resulting in the creation of
additional jobs.

The current mine operation has not resulted in any significant impact to the community
infrastructure (including schools, roads, water and sewage facilities, law enforcement, medical
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facilities, and any other public facility) in the City of Crawford or in Dawes County. As
discussed in further detail below, CBR currently employs a workforce of approximately 68
employees and 2 contractors employing 14 contractors. The majority of these employees have
been hired from the surrounding communities.

In summary, monetary benefits have and continue to accrue to the community from the presence
of the existing Crow Butte Project. Against these monetary benefits are the monetary costs to the
communities involved, such as those for new or expanded schools and other community services.
While it is not possible to arrive at an exact numerical balance between these benefits and costs
for any one community or for the project, because of the ability of the community and possibly
the project to alter the benefits and costs, this section summarizes the potential economic impact
of the MEA.

7.6.1 Tax Revenues

Table 7.6-1 summarizes the recent tax revenues from the Crow Butte project in U.S. dollars.

Future tax revenues depend on uranium prices, which cannot be forecast with accuracy; however,
these taxes also somewhat depend on the number of pounds of uranium produced by CBR. Spot
market values for U30 8 peaked at approximately $125 per pound in 2007, and have since fallen to
approximately $50 per pound as of August 2011 (UxC 2011). It is likely that market values will
not return to the 2007 high in the near future and that future tax revenues will more likely be
representative of 2008 and 2009 levels.

The present taxes are based on a relatively consistent production rate of 800,000 pounds per year.
The additional production from the MEA facility should be approximately 553,000 pounds per
year. The incremental contribution to taxes would be on the order of $950,000 per year in
combined taxes.

Beneficiaries of CBR contributions to the General Fund, and therefore to Dawes County
government subdivisions, include school districts, fire districts, county and municipal government
agencies, and the White River Natural Resource District.

7.6.2 Temporary and Permanent Jobs

7.6.2.1 Current Staffing Levels

CBR currently employs approximately 68 employees and 2 contractors employing 14 people on a
full-time basis. Short-term contractors and part-time employees are also employed for specific
projects and/or during the summer months. This level of employment is significant to the local
economies. Total employment in Dawes County in 2010 was 5,691 (BEA 2011). Based on these
statistics, CBR currently provides approximately 1.5 percent of all employment in Dawes County.
In 2009, the CBR total payroll was $4,155,000. Of the total Dawes County wage and salary
payments of $106,652,000 in 2009, the CBR payroll represented about 4 percent.

Total CBR payroll for the past 5 years was:

2006 $2,543,000

2007 $3,822,000
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2008 $3,941,000
2009 $4,155,000
2010 $4,200,000

The average annual wage for all workers in Dawes County was $27,347 in 2009. By way of
comparison, the average wage for CBR employees was approximately $58,821. Entry-level
workers for CBR earn a minimum of $16.15 per hour or $33,600 per year, not including
overtime, bonuses, or benefits.

7.6.2.2 Projected Short-Term and Long-Term Staffing Levels

The Marsland Expansion will require 10 to 12 full-time employees, 4 to 7 full-time contractor
employees, and 10 to 15 part-time employees and short-term contractors for construction
activities. The full- and part-time employees will be needed for the satellite facility and wellfield
operator and maintenance positions. Contractor employees (e.g., drilling rig operators) may also
increase by four to seven employees depending on the desired production rate. It is anticipated
that the majority of the proposed MEA full-time and part-time workforce and contractors would
be available from the current labor force in Dawes County. The annual unemployment rate in
Dawes County in 2010 was 4.5 percent, equating to 216 individuals (BLS 2011). CBR expects
that any new positions will be filled from this pool of available labor. These additional positions
should increase payroll by approximately $40,000 per month, or $400,000 to $480,000 per year.

CBR actively pursues a policy of hiring and training local residents to fill all possible positions.
Due to the technical skills required for some positions, a small percentage of the current CBR
staff (less than 5 percent) have been hired elsewhere and relocated to the area. Because of the
small number of people who have needed to move into the area to support this project, the impact
on the community in terms of expanded services has been minimal.

Because skills and services required for the proposed MEA project would be available in the
existing local labor force, it is not anticipated that the proposed project would require the
migration of additional workers into the nearby City of Crawford and City of Chadron, or Dawes
County. In the event that proposed project requirements for specialized skills could not be met
with the current workforce or local labor force, a small number of workers could be hired from
outside of Dawes County. However, any such labor needs would represent a negligible change in
the population of Dawes County. It is not anticipated that there would be any change in the local
population from implementation of the proposed project.

Because no changes in employment or population are anticipated as a direct result of
implementation of the Proposed Action, no impacts to housing availability, including public
housing, are expected. There would be no short- or long-term employees that would require
temporary housing; therefore, the proposed project would not affect the lodging capacities of
nearby communities.

There would be no noticeable increase in the local population from the construction, operation,
and maintenance of the proposed project; consequently, there would be no increase in the need
for law enforcement and fire safety, medical facilities, public schools, grocery stores, or other
community resources in Dawes County.
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No increases in existing levels of domestic water usage in Dawes County are expected, nor are
effects to existing domestic water facilities anticipated from an increase in population. In
addition, the water requirements of the MEA construction and operations would not affect
municipal water systems.

Electricity, water, propane and other fuel, sanitary water, and wastewater treatment required for
construction and operations will be provided by the utilities that currently provide these services
to existing CBR operations. The proposed project may increase the total quantities of electricity,
water, propane and other fuel consumed by CBR activities for a limited period of time during
operations at MEA because the satellite facility would commence operations as operations in the
Crow Butte Permit Area are winding down. Because the scope of production at MEA would be
similar to current operations in the Crow Butte Permit Area, it is anticipated that fuel and utility
requirements would also be similar. No substantial increases are likely for new operations at the
satellite facility over existing operational uses.

It is not anticipated that construction or operational activities would increase costs to other
customers supplied by the affected utilities, or increase the requirement for utility services beyond
the capacities of the providers. There would be no substantial uses of electricity for construction
activities. Fuel would continue to be provided by local suppliers. There would be no interruption
of fuel deliveries to other customers from increased propane, diesel, and gasoline usage at MEA
construction sites.

The Solid Waste Agency of Northwest Nebraska currently has the capacity for approximately 99
years of service, and would not be affected by the receipt of construction wastes or trash from the
satellite facility. Other wastes are managed on site by CBR. Provision of waste services by local
waste disposal providers would not be affected, as wastes are managed on site by CBR.

7.6.3 Impact on the Local Economy

It is anticipated than the monetary benefits and costs from the satellite facility would be similar to
those associated with current CBR operations. In addition to providing a number of well-paid
jobs in the local communities of the Cities of Crawford, Harrison, and Chadron, Nebraska, CBR
actively supports the local economies through purchasing procedures that emphasize obtaining all
possible supplies and services in the local area.

Total CBR payments made to Nebraska businesses for the past 5 years were:

2006 $4,396,000

2007 $5,167,000
2008 $7,685,000
2009 $8,185,000
2010 $4,330,900

The vast majority of these purchases were made in the City of Crawford and Dawes County. This
level of business is expected to continue depending upon CBR project activities in any given
year, although not in strict proportion to production. As production at the CPF mine site ceases
due to depleted ore reserves, expansion areas will be brought on stream. These expansion areas
will be sequenced (brought on line) in a manner that will continue CPF production consistent
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with current production rates. While there are some savings due to some fixed costs, additional
expenses are expected to be higher (e.g., wellfield development). Therefore, it can be estimated
that the overall effect on local purchases will be proportional to the number of pounds of uranium
produced. Local purchases that will be made annually for the MEA are estimated to be in excess
of $1,000,000. Most of these purchases will continue to be made in the City of Crawford and
Dawes County. In addition, mineral foyalty payments accrue to local landowners. Production
royalties of $532,000 were paid to land owners in 2010. Additional royalty payments would be
made to MEA landowners. Most of the landowners are residents of Dawes County; therefore,
beneficial impacts to county revenues and local businesses will be accrued through the spending
and circulation of these dollars in the local economy.

7.6.4 Economic Impact Summary

As discussed in this section, CBR currently provides a positive economic impact to the local
Dawes County economy. Development of the MEA would have a positive impact on the local
economy as summarized in Table 7.6-2. The Proposed Action requires no in-migrating
workforce from outside of the local area that currently provides the CBR labor force (primarily
communities in Dawes County). Consequently, no increases in housing or community service
demands would occur, and existing and planned facilities would not be adversely affected.
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Table 7.1-1 Estimated Acres Disturbed by Marsland Expansion Area Project
Development
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Table 7.2-1 Crow Butte Resources Excursion Summary

Monitor Date On Date Off
Well ID Excursion Excursion Causal Factor(s)

SM4-5 January 25, 1995 March 9, 1995 Poor well development
SM4-2 April 2, 1995 March 13, 1996 Poor well development
SM4-7 December 27, 1995 March 13, 1996 Poor well development
1-196 March 29, 1996 August 19, 1999 Casing leak
1-752 November 8, 1996 May 7, 1997 Casing leak

SM6-26 March 19, 1998 No record available High water table
CM6-6 July 1, 1999 September 23, Excursion of mining solutions

1999
1-567 September 20, 1999 October 12, 1999 Casing leak

Mine Unit 1 interior monitor well
PR-15 January 13, 2000 March 23, 2000 affected by adjacent groundwater

restoration (unrelated to mining activities)
Natural fluctuation of shallow

SM6-18 March 6, 2000 April 11,2001 groundwater quality (unrelated to mining
activities)
Mine Unit I interior monitor well

IJ-13 April 20, 2000 July 20, 2000 affected by adjacent groundwater
restoration (unrelated to mining activities)

Natural fluctuation of shallow
SM7-23 April 27, 2000 January 13, 2004 groundwater quality (unrelated to mining

activities)
Natural fluctuation of shallow

SM6-28 May 25, 2000 June 22, 2000 groundwater quality (unrelated to mining
activities)
Natural fluctuation of shallow

SM6-13 May 25, 2000 July 20, 2000 groundwater quality (unrelated to mining
activities)

SM6-12 September 8, 2000 November 2, 2000 Surface leak
Natural fluctuation of shallow

SM6-13 March 1, 2001 April 12, 2001 groundwater quality (unrelated to mining
activities)
Natural fluctuation of shallow

SM7-23 December 4, 2001 January 9, 2004 groundwater quality (unrelated to mining
activities)

CM5-11 September 10, 2002 June 3, 2003 Excursion of mining solutions
CM6-7 April 4, 2002 April 25, 2002 Excursion of mining solutions

Mine Unit 1 interior monitor well
PR-8 December 23, 2003 July 27, 2010 affected by adjacent groundwater

restoration (unrelated to mining activities)
CM5-19 May 2, 2005 July 26, 2005 Excursion of mining solutions

SM6-28 June 16, 2005 July 5, 2005 High water table due to heavy spring
rains (unrelated to mining activities)

SM6-12 June 27, 2005 July 26, 2005 High water table due to heavy spring
rains (unrelated to mining activities)

CM9-16 August 4, 2005 November 8, 2005 Excursion of mining solutions
CM8-21 January 18, 2006 April 4, 2006 Excursion of mining solutions
PR-15 September 26, 2006 February 4, 2011 See IJ-13 and PR-8
CM9-5 May 15, 2008 June 24, 2008 Excursion of mining solutions
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Table 7.2-1 Crow Butte Resources Excursion Summary

Monitor Date On Date Off
Well ID Excursion Excursion
CM9-3 May 30, 2008 July 15, 2008 Excursion of mining solutions
SM6-20 April 27, 2009 August 25, 2009 Excursion of mining solutions
CM9-4 June 11, 2009 July 21, 2009 Excursion of mining solutions

Natural fluctuation of shallow
SM6-20 March 16, 2010 July 26, 2011 groundwater quality (unrelated to mining

activities)
Natural fluctuation of shallow

SM8-6 April 12,2010 August 31, 2010 groundwater quality (unrelated to mining
activities)
Natural fluctuation of shallow

SM6-23 June 16, 2010 July 29, 2010 groundwater quality (unrelated to mining
activities)
Natural fluctuation of shallow

SM6-28 June 16, 2010 July 29, 2010 groundwater quality (unrelated to mining
activities)
Natural fluctuation of shallow

SM8-28 June 16, 2010 July 29, 2010 groundwater quality (unrelated to mining
activities)
Natural fluctuation of shallow

SM6-21 June 22, 2010 August 10, 2010 groundwater quality (unrelated to mining
activities)
Natural fluctuation of shallow

SM8-5 June 22, 2010 August 3, 2010 groundwater quality (unrelated to mining
activities)

CM8-12 July 8, 2010 August 19, 2010 Excursion of mining solutions
CM-8 March 15, 2011 June 28, 2011 Excursion of mining solutions

SM6-20 May 23, 2011 July 26, 2011 Excursion of mining solutions
SM8-6 May 24, 2011 August 23, 2011 Excursion of mining solutions

Natural fluctuation of shallow
SM6-28 May 26, 2011 July 20, 2011 groundwater quality (unrelated to mining

activities)
SM8-28 May 26, 2011 July 20, 2011 Excursion of mining solutions

IJ13P October 4, 2011 February 24, 2012 Excursion of mining solutions
CM1 1-10 September 13, 2013 November 8. 2013 Excursion of mining solutions
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Table 7.3-1 Radiation Dose Rates to Receptors From MEA Only and Cumulative Dose Rates

Distance from MEA Radiation Dose Rates (mrem/yr)a

Receptor No. Description Nearby Existing and MEA plus Nearby
Satellite Facility (km) MEA Only Proposed ISR Existing and Proposed

Operations ISR operations
1 Alliance 54.4 0.3 0.7 1.0

2 Berea 39.1 0.5 0.9 1.4
3 Chadron 42.2 0.3 0.9 1.2
4 Clinton 79.9 0.1 0.3 0.4
5 Crawford 24.1 0.5 5.5 6.0
6 Harrison 55.4 0.2 0.7 0.9
7 Hay Springs 50.7 0..2 0.5 0.7

8 Hemingford 24.9 1.0 1.4 2.4
9 Marsland 7.2 1.0 2.2 3.2
10 Mitchell 77.2 0.1 0.3 0.4
11 Oelrichs 75.5 0.2. 0.6 0.8
12 Rushville 69.6 0.2 0.4 0.6

13 Scottsbluff 77.9 0.1 0.5 0.6
14 Van Tassell 70.7 0.2 0.5 0.7
15 Whitney 31.4 0.4 1.8 2.2
16 Residence 1 1.0 17.3 3.4 20.7
17 Residence 2 1.0 22.3 3.1 25.4
18 Residence 3 2.2 5.1 3.0 8.1
19 Residence 4 3.5 3.6 2.6 6.2
20 Residence 5 4.8 4.1 2.3 6.4
21 Residence 6 5.0 3.6 4.2 7.8
22 Residence 7 4.2 5.5 3.1 8.6
23 Residence 8 6.5 1.9 1.9 3.8
24 Unoccupied 1 2.1 29.0 3.8 32.8
25 Unoccupied 2 3.3 7.5 3.2 10.7
26 East Boundary 1.4 13.5 3.1 16.6
27 SouthBouna 0.5 61.4 3.3 64.7Boundary
28 WestBoundaty0.7 44.6 3.6 48.2

Boundary
29 Miniature 79.1 0.1 0.5 0.6
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Table 7.3-1 Radiation Dose Rates to Receptors From MEA Only and Cumulative Dose Rates

Distance from MEA Radiation Dose Rates (mrem/yr)a
Receptor No. Description Nearby Existing and MEA plus Nearby

Ren Satellite Facility (km) MEA Only Proposed ISR Existing and Proposed

Operations ISR operations
30 NorthBory 5.2 5.0 4.5 9.5Boundary # 1
31 North31 North 3.4 11.4 3.9 15.3Boundary #2 11111

a Wastewater flow rate of 315 gallons per minute

mrem/yr = millirems per year
MU = Mine Unit
km = kilometer
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Table 7.3-2 Public and Occupational Doses for Marsland Expansion Area

Radon Sources Distribution Public Dose/Deliveries Occupational
Location of Dose mRem/yr from 10 hrs/month mRem/yr from 2,000 hrs/yr

Onsite Onsite
North Boundary #1 0.03 2.2
North Boundary #2 0.05 3.5
East Boundary 0.05 3.8
South Boundary 0.21 14.8
West Boundary 0.15 11.0
MU-1 -- 25.9
MU-2 -- _42.6

MU-3 -- _32.3

MU-4 36.8
MU-5 -- 25.8
Satellite 0.43 31.3

Average 20.9

niRem/yr = millirems per year
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Table 7.6-1 Tax Revenues from the Current Crow Butte Project
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Table 7.6-2 Current Economic Impact of Crow Butte Uranium Project and Projected
Impact from Marsland Expansion Area
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Figure 7.3-1 Marsland Human Exposure Pathways for Known and Potential Sources of

Radiological Emissions
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Figure 7.3-3 MILDOS Receptors Cities and Towns in Region around MEA
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8 ALTERNATIVES TO PROPOSED ACTION

8.1 No-Action Alternative

8.1.1 Summary of Current Activity

CBR currently operates the CPF, a commercial ISR uranium mining operation located
approximately 4 miles (6.4 km) southeast of the City of Crawford in Dawes County, Nebraska.
Operation is allowed under NRC Source Materials License SUA-1 534.

An R&D facility was operated in 1986 and 1987. Construction of the CPF began in 1988, with
production beginning in April of 1991. The total original license area is 3,300 acres, and the
surface area affected by the current commercial project is approximately 1,100 acres. Facilities
include the R&D facility (which now houses the Restoration Circuit), the CPF and office
building, solar evaporation ponds, parking, access roads, and the wellfield.

In the current license area, uranium is recovered by in-situ leaching from the basal sandstone of
the Chadron Formation at a depth that varies from 400 feet to 900 feet. The overall width of the
mineralized area varies from 1,000 feet to 5,000 feet. The ore body ranges in grade from less
than 0.05 percent to greater than 0.5 percent U30 8, with an average grade estimated at 0.27
percent U30 8 . Production is currently in progress in MUs 6 through 11. Groundwater restoration
has been completed and regulatory approval has been received in MU 1. Groundwater restoration
is currently underway in MUs 2 through 6.

The CPF is operating with a licensed flow rate of 9,000, gpm. Maximum allowable throughput

from the facility under SUA-1534 is currently 2,000,000 pounds of U30 8 per year.

8.1.2 Impacts of the No-Action Alternative

The no-action alternative would allow CBR to continue mining operations in the CPF license
area. Based on current plans and mining timelines discussed in Section 1 (Table 1.7-1 and
Figure 1.7-1), CBR could continue production at the current license area until 2014, when
reserves are expected to be depleted to the point where commercial production would no longer
be economical and would be discontinued. Restoration and reclamation would become the
primary activities, with final restoration and reclamation completed in 2025.

When commercially recoverable resources are depleted in the CPF license area, all activities at
the site not associated with groundwater restoration and decommissioning will be completed,
resulting in the loss of a significant portion of the total employment at the site. In actuality, many
of these jobs would be lost well before 2014. For example, the well drilling, installation, and
wellfield construction activities would be completed several years before the completion of
mining activities, and these positions would no longer be necessary. At the completion of
decommissioning activities, all employment opportunities at the mine would be terminated.

In addition to the loss of significant employment opportunities in the City of Crawford and
Dawes County, the premature closing of the CPF before commercially viable resources are
recovered would adversely affect the economic base of Dawes County. As discussed in further
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detail in Section 9, the CPF currently provides a significant economic impact to the local Dawes
County economy as shown in Table 7.6-1.

If this amendment request is denied, the negative impact on the Dawes County economy would
be felt as early as 2013 when employment levels for drilling and construction activities would be
cut and purchases of services and materials would diminish.

In addition, a decision to not amend SUA-1534 to allow mining in the proposed MEA would
leave a large resource unavailable for energy production supplies. In 2012, total domestic U.S.
uranium concentrate production was approximately 4,100,000 pounds of U 30 8, of which 800,000
pounds (or approximately 20 percent) was produced at the CPF (EIA 2013a). During the same
year, purchases of domestic U.S. uranium by U.S. civilian nuclear power reactors U.S. and
foreign suppliers were approximately 58,000,000 pounds of U30Oe (equivalent), with
approximately 17 percent supplied by domestic producers (EIA 2013b). Foreign-origin uranium
accounted for the remaining 83 percent of deliveries. The CPF represents an important source of
new domestic uranium supplies essential to providing a continuing source of fuel to power
generation facilities.

In addition to leaving a large deposit of valuable mineral resources untapped, a denial of this
amendment request would result in the loss of a large investment in time and money made by
CBR for the rights to and development of these valuable deposits.

Denial of the amendment request would have an adverse economic effect on the individuals who
have surface leases with CBR and own the mineral rights in the MEA.

8.2 Proposed Action

The proposed MEA MU map and timeline are shown on Figures 1.7-3 and 1.7-4, respectively.
There will be a total of II MUs, with construction for MU-I to commence in 2014. Production
for the project (all MUs) will start in 2015 and terminate in the year 2039. Restoration in
designated MUs will commence in the year 2020 and be completed in 2044. Site reclamation
will be completed in 2046. The ore grade as U30 8 ranges from 0.11 to 0.33 percent with an
average ore grade of 0.22 percent.

The proposed MEA contains a licensed area of approximately 4,622.3 acres. Of this potential
licensed area, the total surface area that may be affected over the life of the project will be
approximately 1,753 acres for the proposed MUs, processing facility, disposal well, well sites,
and access roads. Currently, these areas include cropland (128.4 acres) and livestock range
(1,370.7 acres [mixed grass prairie - 1142.7 and degraded rangeland - 228 acres]).

The proposed satellite facility will be located within a 1.8-acre fenced in area in sections 26 and
35 of T30N, R51W; sections 1, 2, 12, and 13 ofT29N R51W; and sections 7, 18, 19, 20, 29, and
30 of T29N, R50W. This area will also contain the chemical storage areas. The DDW will be
located approximately 0.3 mile (0.5 km) north-northwest of the satellite facilities (Figure 1.7-5).
Figure §.7-2 shows the planviewof the satellite facilities. ........ ... ....... .. ............

Figure 1.3-1 shows the location of the current license area and the proposed MEA.
Deltd: 3.2-1
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The MEA will be developed and operated by CBR. All land within the proposed license boundary
of the MEA is privately owned. CBR has obtained surface and mineral leases from the
appropriate landowners necessary to construct and operate the required I SR facilities.

Commercial production at the CPF is expected to extend over the next 10 years with the uranium
reserves at both areas largely depleted by 2015. Commercial production at the proposed MEA
would occur over 24 years between 2015 and 2024. Aquifer and reclamation will be concurrent
with operations, plus an additional period at the end of the project for final decommissioning and
surface reclamation. More detailed timelines are provided in Section I.

The CPF recovers uranium from the basal sandstone of the Chadron Formation. In the MEA.,
uranium will also be recovered from the basal sandstone of the Chadron Formation. The depth in
the MEA ranges from 580 to 940 feet. The width varies from 70 feet to 250 feet.

The satellite facility process structure will be a building approximately 130 feet long by 100 feet
wide. The proposed satellite facility equipment will include the following systems:

* IX
" Filtration
" Resin transfer
" Chemical addition

The in-situ process consists of an oxidation step and a dissolution step. The oxidants used in the
facility are H20 2 and/or gaseous 02. A NaHCO 3 lixiviant is used for the dissolution step.

The uranium-bearing solution resulting from the leaching of uranium underground is recovered
from the wellfield and piped to the satellite facility for extraction. The satellite facility process
employs the following steps:

* Loading of uranium complexes onto an IX resin;
" Reconstitution of the solution by the addition of NaHCO 3 and 02;

" Shipment of loaded IX resin to the CPF; and

• Restoration of groundwater following mining activities.

The satellite facility will be designed for a maximum flow rate, excluding restoration flow, of
6,000 gpm (restoration would account for another 1,500 gpm). Uranium-bearing resin will be
transferred to the CPF for elution and packaging of yellowcake.

The operation of the satellite facility results in a number of effluent streams. Airborne effluents
are limited to the release of radon-222 gas during the uranium recovery process. Liquid wastes
are handled through evaporation and/or deep well injection.

Groundwater restoration activities consist of four steps:

" Groundwater transfer
" Groundwater sweep
• Groundwater treatment
" Aquifer recirculation

8-3
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Groundwater restoration will take place concurrently with development and production. The
primary goal of the groundwater restoration is to return the water quality of the affected zone to a
chemical quality consistent with baseline conditions required by 10 CFR 40, Appendix A,
Criterion 5(B)(5) [or an approved ACL under 5(B)(5Xc)]; or, as a secondary goal, to the quality
level specified by the NDEQ.

Following groundwater restoration, all injection and recovery wells will be reclaimed using
appropriate plugging and abandonment procedures. In addition, a sequential land reclamation
and revegetation program will be implemented on the site. This reclamation will be performed on
all disturbed areas, including the satellite facility, wellfield, and roads. The current estimate of
the total acreage to be affected over the life of the MEA project is 1,753 acres.

CBR will maintain financial responsibility for groundwater restoration, facility decommissioning,
and surface reclamation. Currently, an irrevocable letter of credit is maintained based on the
estimated costs of the aforementioned activities.

The environmental impacts of the requested action will be minimal as discussed in Section 7.
The primary radiological air impacts will be from the release of radon gas during production,
which will be minimized by the use of pressurized downflow IX columns. In addition, radon gas
quickly dissipates in the atmosphere and results in a minimal additional exposure to the public as
discussed in Section 4. All drying and packaging will be performed at the CPF using a vacuum
drying system, thereby minimizing the potential for radioactive air particulate releases at MEA.

ISR alters the geochemistry and the water quality in the mining zone. CBR has proven in the
current licensed area that impacts to groundwater can be controlled through stringent well
construction techniques, wellfield operating methodologies that minimize excursions, and the use
of BPTs to restore the groundwater to premining baseline or class of use after mining activities
are complete.

The impacts discussed in Section 7 include short-term and long-term impacts. However, it should
be noted that uranium ISR mining technique allows the entire mine site to be decommissioned
and returned to unrestricted use within a relatively short time.

8.3 Reasonable Alternatives

8.3.1 Process Alternatives

8.3.1.1 Lixiviant Chemistry

CBR is employing a NaHCO 3 lixiviant that is an alkaline solution. Where the groundwater
contains carbonate, as it does at CBR, an alkaline lixiviant will mobilize fewer hazardous
elements from the ore body and will require less chemical addition than an acidic lixiviant. Also,
test results at other projects indicate only limited success with acidic lixiviants, while the
NaHCO 3 has proven highly successful to date at the Crow Butte operations. Alternate leach
solutions include ammonium carbonate solutions and acidic leach solutions. These solutions
have been used in solution mining programs in other locations; however, operators have
experienced difficulty in restoring and stabilizing the aquifer. Consequently, these solutions were
excluded from consideration.
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8.3.1.2 Groundwater Restoration

The restoration of the R&D project, the successful completion of restoration in MU-I, and the
current restoration activities in MUs 2 through 5 at the current licensed CPF exhibit the
effectiveness of the restoration methods. These methods (groundwater sweep, permeate/reductant
injection and aquifer recirculation) have been shown to restore groundwater to pre-mining
quality. No feasible alternative groundwater restoration method is currently available for the CPF
and proposed MEA. The NRC and NDEQ consider the method currently employed at the CPF as
the best practicable technology.

8.3.1.3 Waste Management Alternatives

Liquid wastes that are expected to be generated during operations and restoration phases of the
proposed MEA project, and the applicant will be required to manage and dispose of liquid
byproduct material in compliance with applicable state and federal regulations, as established by
license and permit conditions. Liquid wastes are the largest volume of wastes that will be
generated and managed during operation and restoration phases. Section 4.0 of this document
discusses the types of liquid and solid wastes that are expected to be generated during operations
and restoration.

Liquid 1 le.(2) Byproduct Material

Liquid 1 le.(2) byproduct wastewaters generated at the MEA site during production and
restoration are proposed to be managed by DDWs. This is the only disposal option that will be
used at the MEA site for approximately the first 5 years of operations. It is expected that two
DDWs will accommodate all wastewater generated from startup in 2015 through the end of 2020.
As discussed in Section 3.1.7, CBR will assess the need for additional disposal options that are
expected to be needed in 2021, when groundwater restoration will result in increased wastewater
volumes, which will require additional disposal capacity.

Two MEA DDWs will be completed at an approximate depth of 4,000 to 5,000 ft, isolated from
any underground source of drinking water by approximately 1,800 feet of shale (Pierre and
Graneros Shales). These discharges must be authorized by the State of Nebraska under a Class I
UIC Permit to receive such wastes, and CBR will obtain the necessary permits. CBR will ensure
that the DDWs will have sufficient capacity to handle the disposal of the total liquid effluent
generation. The disposal capacity will ensure the disposal of liquids under normal operating
conditions during production and restoration phases. Additional discussions as to the liquid waste
disposal are presented in Section 4.2.1.7.

CBR considered and rejected using either surge\evaporation ponds, point source discharge or land
application as a disposal method for currently planned operations at Marsland due to required
treatment and monitoring costs and potential environmental impacts. However, as the project
develops, a determination will be made as to the extent of additional wastewater management
alternatives that may be needed in addition to the DDWs to handle all of the generated
wastewater streams amenable to disposal by DDW. Additional alternative evaluations will
consider options such as additional DDWs, surge tanks, surge/evaporation ponds, land application
or treated wastewater discharge. CBR will be able to assess the maximum injection rates for the
two initial DDWs, and the resulting information will be of value in planning future DDWs and/or
other disposal options. CBR will submit the necessary license amendment(s) and waste
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alternative analyses to the NRC and request approval as per applicable license condition(s), as
well as permits required by the NDEQ and other appropriate state agencies.

Surge Tanks

Surge tanks may be a viable option in the future in addressing increased production and
restoration flows. If a reasonable number of surge tanks can handle the proposed wastewater
volumes, then that may be the only option required. This would assume that additional DDWs
would be added and the overall disposal capacity was sufficient.

Surge tanks have advantages over evaporation ponds, including:

* Less waste solids would be generated with tanks since the tanks would be enclosed and
windblown dust and dirt would not enter the tanks as ti would with open evaporation
ponds;

" Tanks sediments could be managed and removed in a more environmentally acceptable
manner as compared to evaporation ponds;

* Tanks would eliminate the potential for exposure of wildlife (birds, small mammals,
amphibians, and reptiles) to the open evaporation ponds;

* Tanks would have less potential of contamination to the surrounding area as compared to
the potential of spray via enhanced evaporation (sprayers) from the evaporation ponds;

" Tanks (mounted on concrete foundations with spill contaminant) would have less
potential of contamination of the soils underneath and around the tanks (e.g., liner leaks
of ponds);

" Potential radon emissions would be less of a risk with enclosed tanks (vented in a manner
to minimize employee/public exposures) as compared to large. open ponds (e.g.,
evaporation spray systems);

* Tanks would require a smaller footprint than evaporation pond(s);

" Waste volumes of tanks would be less than for evaporation ponds (ponds will have liners
and additional expected contaminated soils to be disposed of as byproduct material).

Surge/Evaporation Ponds

Surge/evaporation ponds could be a viable alternative in the future if it is determined that
additional surge capacity requirements are such that the quantity required could not be reasonably
handled with additional storage tanks (e.g., size constraints).and DDWs. The surge/evaporation
ponds would allow for additional wastewater disposal through passive or enhanced (spray
systems) evaporation, especially during the warmer times of the year. Additional surge tanks
could be used to the extent possible to minimize the size of any required surge/evaporation ponds.
A stated above, prior to the increase in production flows that would result in two DDWs not being
able to adequately dispose of the generated wastewaters, a detailed evaluation will be made of
viable waste management alternatives. The objective of the alternatives evaluation will be to
select options that will adequately handle the maximum amounts of produced wastewaters, while
providing for protection of the environment and safe operations by the employees.

Evaporation ponds are commonly used at ISR facilities for the disposal of liquid wastes, which
involves pumping liquids into one or more ponds and allowing natural solar radiation to reduce
the volume through evaporation. Wastewaters discharged to evaporation ponds are not always
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treated prior to discharge to the ponds, which can result in radionuclides and other metals to be
concentrated as the liquids evaporate. The basic design criteria for an evaporation pond system
are contained in 10 CFR Part 40, Appendix A, Criteria 5A and 5E. The NRC has established
standards for the location of pond(s), design and construction of the required clay or geosynthetic
liner systems, pond embankments and leak detection systems (NRC 2003, NRC 2008). Pond
inspection and maintenance criteria are also established by NRC regulations.

Evaporation pond effectiveness depends on how much waste is being generated over a given time
period, evaporation rates for the area being used, and how quickly liquid wastes are generated.
Evaporation rates will vary seasonally, being dependent largely upon temperature, relative
humidity, with the rate of evaporation being highest during warm, dry conditions and lower
during cool, humid conditions. The pond size and surface area of a pond can be increased in order
to enhance evaporation when the evaporation rates are low or seasonal conditions reduce
evaporation.

NRC recommends that evaporation pond include sufficient freeboard and reserve capacity. The
NRC recommends a freeboard of approximately 3 to 6 feet (distance from water level to top of
embankment) and a reserve capacity that will allow the entire contents of one or more ponds to be
transferred to other ponds in the event of a leak requiring repair or to handle additional
wastewater volumes.

With ponds being open to the atmosphere, dust and dirt can be blown into the ponds, with the
concentrations of dissolved solids increasing due to evaporation. This could result in the
precipitation of salts form the solution. Periodic cleaning of the ponds may be required in order to
maintain good repair and the necessary freeboard. The accumulated pond sediments may need to
be disposed of as byproduct material at a licensed disposal facility. When the site is permanently
closed, pond liners, accumulated materials, and any contaminated solid underlying/or adjacent to
the pond liner may need to be disposed of as byproduct material.

During the winter months in northwest Nebraska ponds can ice over, resulting in reduced
evaporation rates. In order to adequately manage wastewaters year-round in this region,
additional storage capacity or one or more additional disposal options would be needed for a
typical ISR facility (e.g., land application and/or point source discharge).

Land Application

In general, liquid waste disposal using the land application alternative would involve pre-
treatment of liquid waste in lined settling ponds followed by application of treated waste through
center pivot or other types of irrigation sprinklers to agricultural production areas. Application
would be seasonally-restricted to the approximately mid-March through early-July winter wheat
growing season. Treatment may require IX columns, reverse osmosis, and barium/radium sulfate
precipitation to decrease uranium and radium levels in the wastewater below the permitted
discharge limits. Until the site and facilities are decommissioned, any byproduct material in
storage facilities and within tanks, ponds and radium-settling basins would need to be managed to
prevent any releases (NRC 2003).

Land application would require the construction of additional facilities, including radium settling
pond(s), outlet pond(s) to intercept treated water from the radium settling pond(s), storage
pond(s) to store treated water during the nonirrigation season, and emergency containment
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pond(s). Storage tanks could alternatively be used in place of the settling, storage, and
emergency containment ponds.

Although not a preferred option at this time, land application may be a feasible option in the
future when used in conjunction with other disposal options such as disposal via DDW with
support facilities such as surge tanks or ponds. If land application disposal is determined to be
needed in the future, a facility specific land application plan under a license amendment
application will be submitted to the NRC for review and approval. In addition, required
permits/approvals from the NDEQ and other applicable state agencies will be obtained.

Discharge to Surface Drainage

Discharge of wastewater would be expected to require treatment similar to what is described
above for land application. Radionuclides and specific radionuclide parameters would have to
meet applicable NDEQ and NRC discharge standards. An NPDES Permit would have to be
obtained from the NDEQ, and a license condition allowing the activity issued by the NRC.
Although not a preferred option at this time, it may a viable option for future disposal if
warranted due to capacity issues.

Solid Wastes

The disposal of solid wastes will be consistent with current disposal activities at the current CPF.
All non-radioactive solid waste solid wastes will be transported from the site for disposal and will
be disposed of in a landfill that has been permitted under subtitle D of RCRA. Contaminated
wastes will be shipped to an NRC-approved facility for disposal. Should an NRC (or Agreement
State)-licensed disposal facility not be available to CBR at the time of decommissioning, the
alternative of onsite burial may be necessary. This alternative could incur long-term monitoring
requirements and higher reclamation costs. At this time, CBR believes that offsite disposal of
I1 (e)2 byproduct material from the MEA at a licensed disposal facility is the best alternative, and
there are no plans for onsite disposal.

8.4 Alternatives Considered but Eliminated

As a part of the analysis conducted by CBR, several mining alternatives were considered. Due to
the significant environmental impacts and cost associated with these alternative mining methods
in relation to the MEA ore body, they were eliminated from further consideration.

8.4.1 Mining Alternatives

Underground and open pit mining represent the two currently available alternatives to solution
mining for the uranium deposits in the project area. Neither of these methods is economically
viable for producing the MEA reserves at this time. These alternative methods are not
economically feasible for several reasons including the spatial characteristics of the mineral
deposit and environmental factors. The depth of the deposit and subsequent overburden ratio
makes surface mining impractical. Surface mining is commonly undertaken on large, shallow
(less than 300 feet) ore deposits. At the MEA, uranium is recovered from depths ranging from
800 to 1,130 feet.

In addition, the physical characteristics of the deposit and the overlying materials make
underground mining infeasible for the MEA or CPF. The costs of mine development, including
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surface facilities, shaft, subsurface stations, ventilation systems, and drifting would decrease the
economic efficiency of the project.

From an environmental perspective, open pit mining or underground mining and the associated
milling process involve higher risks to employees, the public, and the environment. Radiological
exposure to the personnel in these processes is increased not only from the mining process but
also from milling and the resultant mill tailings. Moreover, the personnel injury rate is
traditionally much higher in open pit and underground mines than has been the experience at ISR
solution mining operations.

Both open pit and underground mining methods would require substantial dewatering to depress
the potentiometric surface of the local aquifers to provide access to the ore. The groundwater
would contain naturally high levels of radium-226 that would have to be removed prior to
discharge, resulting in additional radioactive solids that would have to be disposed. For
conventional mining, a mill tailings pond containing 5,000,000 to 10,000,000 tons of solid
tailings waste from the uranium mill would also be required.

In a comparison of the overall impacts of uranium ISR with conventional mining, an NRC
evaluation (NRC 1982) concluded that environmental and socioeconomic advantages of ISR
include the following:

Significantly less surface area is disturbed than in surface mining, and the degree of disruption is
much lower.

I. No mill tailings are produced, and the volume of solid wastes is reduced significantly.
The gross quantity of solid wastes produced by uranium ISR is generally less than 1
percent of that produced by conventional milling methods (more than 948 kg [2,090 lb]
of tailings usually result from processing each metric ton [2,200 Ib] of ore).

2. Because no ore and overburden stockpiles or tailings pile(s) are created and the crushing
and grinding ore-processing operations are not needed, the air pollution problems caused
by windblown dusts from these sources are eliminated.

3. The tailings produced by conventional mills contain essentially all of the radium-226
originally present in the ore. By comparison, less than 5 percent of the radium in an ore
body is brought to the surface when ISR methods are used. Consequently, operating
personnel are not exposed to the radionuclides present in and emanating from the ore and
tailings and the potential for radiation exposure is significantly lower than that associated
with conventional mining and milling.

4. By removing the solid wastes from the site to a licensed waste disposal site and otherwise
restricting them from contaminating the surface and subsurface environment, the entire
mine site can be returned to unrestricted use within a relatively short time.

5. Solution mining results in significantly less water consumption than conventional mining
and milling.

6. The socioeconomic advantages of uranium ISR include:

" The ability to mine a lower grade ore;

" A lower capital investment;
• Less risk to the miner;
• Shorter lead time before production begins; and
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• Lower manpower requirements.

Finally, and perhaps most important, because CBR is an established commercial solution mining
site, there are no viable alternative mining methods at this time. The current market price of
uranium makes an established solution mining operation the most economically viable method of
mining uranium at Marsland at this time.

8.4.2 Production Facility Alternatives

The option existed for CBR to construct a new yellowcake production facility for the MEA
project rather than the proposed satellite facility. The selected option was the construction of a
new satellite facility instead because the existing CBR production facility is only approximately
11.1 miles (17.9 km) to the north-northwest of the proposed MEA site (centerpoint of CPF
building to centerpoint of MEA satellite building).

The use of the existing facility as a centralized processing facility will allow processing of
uranium-loaded resin from the CBR's proposed MEA satellite facility and two other nearby
proposed satellite facilities (i.e., NTEA and TCEA). Such a centralized design enhances the
economics of uranium production in the region by maximizing production capacity while
minimizing further capital expenditures on processing facilities. The construction and operational
cost of a satellite facility would be significantly lower than that of a new production facility. The
potential for release of radiological particulates would be lower for a satellite facility due to it
being a "wet" process because no yellowcake would be produced. Other advantages include: less
land disturbance for the operating assets; non-radiological air emissions (e.g., fugitive dust,
diesel, and gasoline emissions) during operations would be lower; fewer employees working at
the site being potentially exposed to radiation; less byproduct and other types of waste generated
that would need to be handled and disposed of; smaller deposits located within the MEA can be
mined with the resin trucked to the CPF; and the front end of the "milling" process can be begun
independent of the larger CPF.

In summary, the construction and operation of a new processing facility was not deemed to be a
viable economical alternative and would result in more environmental impacts than a new
satellite facility. Transportation of the uranium-loaded resin from the satellite facility to the main
processing facility would serve as an additional risk. However, such risk is deemed minimal with
the use of trucks designed for hauling resin, trained drivers, required speed of the vehicles,
conditions of the roadways, minimal amount of road traffic in the area, and relative short distance
between the two facilities.

8.5 Cumulative Effects

8.5.1 Cumulative Radiological Impacts

On October 17, 2006, CBR submitted a license amendment request to the NRC requesting an
increase in the licensed flow at the CPF. License Condition 10.5 of SUA-l1534 limited current
operation to an annual facility throughput of 5,000 gpm exclusive of restoration flow. CBR
requested an amendment to this license condition to increase the licensed flow to increase
production and assist restoration efforts. The production increase was to be accomplished by
expanding the existing facility and mining existing wellfield to lower levels of soluble uranium.
CBR requested approval to increase the annual facility throughput to 9,000 gpm exclusive of
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restoration flow. The amendment request did not change the annual licensed production rate of
2,000,000 pounds of U30 8 per year. NRC issued the license amendment on Nov. 30, 2007.

The only environmental impact of the increased flow rate at the current operation is a
corresponding increase in the emission of radon-222 from the current operation. The amendment
estimated a 22 percent increase in the maximum public dose and that the maximum public dose
would remain well below the limit found in 10 CFR § 20.1301.

8.5.2 Future Development

CBR has identified several additional areas in the region near the CPF that are being considered
for development. Licensing and permitting efforts are ongoing for two additional satellite
facilities - NTEA and TCEA. Development of additional facilities are not currently planned,
although such development depends on further site investigations by CBR and the future of the
uranium market. If conditions warrant, CBR could submit additional license amendment requests
to permit development of these additional resources. However, CBR currently projects that
development in the Crawford area would be primarily intended to maintain production allowed
under the current license as reserves in the current licensed area, using NTEA, TCEA, and MEA.

8.6 Comparison of the Predicted Environmental Impacts

Table 8.6-1 summarizes the environmental impacts for the no-action alternative (Section 8.1), the
preferred alternative (Proposed Action; Section 8.2), and the process alternatives (Section 8.3.1)
and production facility alternatives (Section 8.4.2). The predicted impacts for the mining
alternatives discussed in Section 8.4.1 are not included for comparison because these alternatives
were rejected due to significant environmental and economic impacts. Environmental impacts
were discussed in greater detail in Section 7.
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9 COST-BENEFIT ANALYSIS

9.1 General

The general need for production of uranium is assumed to be an integral part of the nuclear fuel
cycle, with the ultimate objective being the operation of nuclear power reactors. In reactor
licensing evaluations, the benefits of the energy produced are weighed against environmental
costs including a prorated share of the environmental costs of the uranium fuel cycle. The
incremental impacts of typical mining and milling operations required for the fuel cycle are
justified in terms of the benefits of energy generation to society in general. However, the specific
site-related benefits and costs of an individual fuel-cycle facility, such as the CPF and the
proposed satellite facility, must be reasonable compared to that typical operation.

9.2 Economic Impacts

Monetary benefits have accrued to the community from the presence of the CPF, such as local
expenditures of operating funds and the federal, state, and local taxes paid by the project. Against
these monetary benefits are the monetary costs to the communities involved, such as those for
new or expanded schools and other community services. While it is not possible to arrive at an
exact numerical balance between these benefits and costs for any one community (or for the
project) because of the ability of the community and possibly the project to alter the benefits and
costs, this section summarizes the economic impact of the project to date and projects the
incremental impacts from operation of the proposed satellite facility.

9.2.1 Tax Revenues

Table 7.6-1 summarizes the tax revenues from the CPF.

Future tax revenues depend on uranium prices, which cannot be accurately forecast; however,
these taxes also somewhat depend on the number of pounds of uranium produced by CBR. To
the extent that uranium prices remain at current levels (spot market of approximately $50 per
pound of U30 in August 2011 [UxC 2011]), the production from MEA should contribute to
higher tax revenues.

The present taxes are based on a relatively consistent production rate of 800,000 pounds per year.
The additional production from the MEA facility should be approximately 553,000 pounds per
year. The incremental contribution to taxes would be on the order of $950,000 per year in
combined taxes.

9.2.2 Temporary and Permanent Jobs

9.2.2.1 Current Staffing Levels

CBR currently employs approximately 68 employees and 2 contractors employing 14 people on a
full-time basis. Short-term contractors and part-time employees are also employed for specific
projects and/or during the summer months. This level of employment is significant to the local
economies. Total employment in Dawes County in 2010 was 5,691 (BEA 2011). Based on these
statistics., CBR currently provides approximately 1.5 percent of all employment in Dawes County.
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In 2009, the CBR total payroll was $4,155,000 million. Of the total Dawes County wage and
salary payments of $106,652.000 in 2009, the CBR payroll represented approximately 4 percent.

Total CBR payroll for the past 5 years was:
2006 $2,543,000
2007 $3,822,000

2008 $3,941,000
2009 $4,155,000
2010 $4,200,000

The average annual wage for all workers in Dawes County was $27,347 in 2009. By comparison,
the average wage for CBR was approximately $58,821. Entry-level workers for CBR earn a
minimum of $16.15 per hour or $33,600 per year, not including overtime, bonuses, or benefits.

9.2.2.2 Projected Short-Term and Long-Term Staffing Levels

CBR expects that construction of the MEA will provide approximately 10 to 15 temporary
construction jobs for up to I year. Permanent CBR employees will perform all other facility
construction (e.g., wells and wellfield).

CBR actively pursues a policy of hiring and training local residents to fill all possible positions.
Due to the technical skills required for some positions, a small percentage of the current mine
staff (less than 5 percent) have been hired elsewhere and relocated to the area. Because of the
small number of people who have needed to move into the area to support this project, the impact
on the community in terms of expanded services has been minimal. CBR expects that the types
of positions required at the current facility and those that will be created by any future expansion
will be filled with individuals from the local workforce. Therefore, that there will be no
significant impact on services and resources such as housing, schools, hospitals, recreational
facilities, or other public facilities. The annual unemployment rate in Dawes County in 2010 was
4.5 percent, equating to 216 individuals (BLS 2011). CBR expects that any new positions will be
filled from this pool of available labor.

CBR projects that the current staffing level will increase by 10 to 12 full-time CBR employees.
These new employees will be needed for facility operators and wellfield operator and
maintenance positions. Contractor employees (e.g., drilling rig operators) may also increase by
four to seven employees depending on the desired production rate. The majority if not all of
these new positions will be filled with local hires.

These additional positions should increase payroll by approximately $40,000 per month, or

$400,000 to $480,000 per year.

9.2.3 Impact on the Local Economy

In addition to providing a significant number of well-paid jobs in the local communities of
Crawford., Harrison, and Chadron, Nebraska, CBR actively supports the local economies through
purchasing procedures that emphasize obtaining all possible supplies and services that are
available in the local area.
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Total CBR payments made to Nebraska businesses for the past 4 years were:

2006 $4,396,000
2007 $5,167,000
2008 $7,685,000

2009 $7,838,700

2010 $4,330,900

The vast majority of these purchases were made in the City of Crawford and Dawes County.

This level of business is expected to continue dependent upon CBR project activities in any given
year, and should increase somewhat with the addition of expanded production from the proposed
MEA and from restoration activities, although not in strict proportion to production. While there
are some savings due to some fixed costs, there are additional expenses that are expected to be
higher (wellfield development). Therefore, it can be assumed that the overall effect on local
purchases will be relatively proportional to the number of pounds produced. In addition, mineral
royalty payments accrue to local landowners. This should translate to additional purchases of
$3,650,000 to $4,350,000 per year.

9.2.4 Economic Impact Summary

As discussed in this section, CBR currently provides a significant economic impact to the local
Dawes County economy. Approval of the proposed project would have a positive impact on the
local economy as summarized Table 7.6-2.

9.2.5 Estimated Value of Marsland Resource

CBR continues to develop the reserve estimates for the MEA. Based on the current recoverable
resource estimate of 5,667,926 pounds of UO0 and the current market price of uranium ($50 per
pound in August 2011 [UxC 201 I]), the total estimated value of the energy resources at MEA is
approximately $283,396,300. This value will fluctuate as the market price and realized price
vary.

9.2.6 Short-Term External Costs

9.2.6.1 Housing Impacts

The available housing resources should be adequate to support short-term needs during facility
construction. In 2010, a total of 568 housing units were vacant in Dawes County out of a total
housing base of 4,252 units (USCB 2011). Of the vacant units, 168 were available for rent. In
addition to this availability of rental housing units, there are two small hotels in the City of
Crawford that generally have vacancies and routinely provide units for itinerant workers such as
railroad crews. Temporary housing resources have experienced little change in the past two
decades.

Recent data for the City of Crawford indicate that in 2010 there were a total of 567 houses in
Crawford, with 470 occupied. (334 by owners and 136 by renters; USCB 2011). This indicated
that 97 housing units were available for purchase or rent. In 2008, the housing density was 467
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houses/condos per square mile. The median rent being asked for vacant rental units in 2008 was
$337/month. The median purchase price for a home was $51,856 (City-Data 2010).

9.2.6.2 Noise and Congestion

CBR projects an increase in the noise and congestion in the immediate area of the satellite facility
during initial construction of the facility. This will include heavy truck and equipment traffic and
access to thejobsite by construction workers. These impacts will be most noticeable to residents
in the immediate vicinity of the facility and will be temporary in nature. The increase in noise
should be considered in light of the project location, which has two minor rural roads (Hollibaugh
and River Roads) used primarily for access.

A BNSF rail line is located east of SH 2/71 and is approximately 1.1 miles (1.8 km) from the
MEA boundary at the closest point. Noise from the trains on the BNSF rail line would be
intermittently audible to receptors within and in close proximity to the MEA. Dust from
construction activities will be controlled using standard dust suppression techniques used in the
construction industry.

9.2.6.3 Local Services

As previously noted, CBR actively recruits and trains local residents for positions at the mine.
CBR expects that the majority of permanent positions at the MEA will be filled with local hires.
As a result of employing the local workforce, the impact on local services should be minimal. In
many cases, these services (e.g., schools) are underutilized due to population trends in the area.

9.2.7 Long-Term External Costs

9.2.7.1 Housing and Services

Because of the small number of people who have needed to move into the area to support CBR
activities in the past, the impact on the community in terms of expanded services has been
minimal. CBR expects that the types of long-term positions that will be created by the MEA
project will be filled with individuals from the local workforce. Therefore, there will be no
significant impact on services and resources such as housing, s6hools, hospitals, recreational
facilities, or other public facilities. As stated earlier, CBR expects that the new positions at the
satellite facility will be filled from the local pool of available labor.

9.2.7.2 Noise and Traffic Congestion

CBR projects a minor increase in the long-term noise and traffic congestion in the immediate area
of the satellite facility. Most of this will consist of increased traffic from employees commuting
to and from the work site and performing work in the wellfield. Some increase in heavy truck
traffic will occur due to deliveries of process chemicals such as 02 and the shipment of IX resin
from the satellite facility to the CPF. Delivery and IX shipments should average two per day.
These impacts will be most noticeable to residents in the immediate vicinity of the facility.

The 2010 average daily traffic counts for a segment of SH 2/71 near Marsland at the southern end
of the MEA was 675 total vehicles, including 90 heavy commercial vehicles. Traffic levels on
SH 2/71 increase to 695 total vehicles, including 90 heavy commercial vehicles in the vicinity of
East Belmont Road (NDOR 2010). Secondary and private roads connect with East Belmont
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Road, River Road, Hollibaugh Road, and Squaw Mound Road to provide access to residences and
agricultural lands within the MEA. The limited additional traffic related to the MEA operation
will not significantly affect these routes.

9.2.7.3 Aesthetic Impacts

The primary visible surface structures proposed for the MEA include wellhead covers,
wellhouses, electrical distribution lines, one satellite processing building. The project will use
existing and new roads to access each wellhouse, the DDW building, and the satellite processing
building. Project development would alter the physical setting and visual quality of portions of
the landscape, which would affect the overall landscape to some degree. The proposed facilities
would introduce new elements into the landscape and would alter the existing form, line, color,
and texture which characterize the existing landscape. The project would primarily affect
agricultural land.

In foreground-middleground views, the satellite processing building, wellhouses, and associated
access road clearings would be the most obvious features of development. Clearings and access
roads would be visible as light tan exposed soils in geometrically shaped areas with straight,
linear edges that provide some textural and color contrasts with the surrounding cropland. The
satellite facility processing building, wellhouses, and wellhead covers would be painted to
harmonize with the surrounding soil and vegetation cover. These facilities would be visible from
Squaw Mound Road and tile residence within the license boundary, but would be subordinate in
scale to the rural landscape.

The electric distribution line poles would be an estimated 20 feet tall, and would be located
throughout the project area to connect wellhouses with existing lines. The distribution lines are
similar in appearance to those typical of the rural landscape, but would occur at a higher density
than on adjacent lands. The lines would be obvious to viewers at the viewing areas, but would
not change the rural character of the existing landscape.

Wellhead covers would be difficult to discern in the landscape from any sensitive viewing area.
The form and textural contrast would be very weak because the relatively low profile (3 feet high)
and small size of these would blend with the surrounding textures of soil and vegetation.
Generally, color contrasts are most likely to be visible in foreground-middleground distance zone.
However, the wellhead covers would be painted a tan color that would harmonize with the
surrounding vegetation and soil colors. Therefore, contrast of line, form, texture, and color would
be low. The facilities would not be noticeable to the casual observer. Wellhead covers would be
visually subordinate to the landscape in foreground-middleground distance zone.

9.2.7.4 Land Access Restrictions

Property owners of land located within the immediate wellfield and facility boundaries will lose
access and free use of these areas during mining and reclamation. The areas impacted are all used
for agricultural purposes and the owners will lose the ability to use the areas for production
purposes. Offsetting these land use restrictions are the surface lease and mineral royalty
payments to the landowners.

9-5 Revised June 2013



CROW BUTTE RESOURCES, INC.

Technical Report
Marsland Expansion Area

9.2.8 Most Affected Population

The expected impacts from the proposed MEA can be characterized as an incremental increase in
the impacts from current CBR operations. For the most part, the impact from operation of the
current Crow Butte Uranium Project has been positive. CBR has provided much-needed well
compensated employment opportunities for the local population. Additionally, the policy of
purchasing goods and services locally to the extent possible has had a positive economic impact
on an area facing economic challenges. Tax expenditures and particularly the recent increases in
local property taxes paid due to the increase in the price of uranium have had a positive economic
impact on local government-provided services.

Offsetting these positive impacts to the local population are increases in noise, traffic congestion,
and aesthetic impacts for residents in and adjacent to the proposed satellite facility. Most
residents located in the proposed license area are landowners that have mineral and/or surface
leases with CBR and will benefit economically from the presence of the facility.

9.2.9 Satellite Facility Decommissioning Costs

Approval of the proposed satellite facility will result in CBR incurring additional
decommissioning liabilities for the installed facilities. The actual estimated decommissioning
costs will be included in the annual surety update required by SUA-1534 submitted to the NDEQ
and the NRC for approval prior to construction activities.

This section presents a written estimate of the costs for "environmental protection" deemed to be
necessary during and after the cessation of operations. These cost estimates focus on costs
associated with the restoration and reclamation (decommissioning) of the MEA in order to ensure
that adequate funds are available for permanent closure of the project. The cost estimates address
the above-referenced "measures" of concern. The estimated decommissioning costs will be
included in the annual surety update required by SUA-1534 submitted to the NDEQ and the NRC
for approval prior to construction activities.

The NRC requires a financial surety arrangement consistent with 10 CFR 40, Appendix A,
Criterion 9 to cover costs of reclamation activities. Evidence of financial responsibility in the
form of a letter of credit or other form satisfactory to the NDEQ in accordance with Title 122,
Chapter 13, shall be provided to the NDEQ in an amount equal to or greater than the total costs
indicated in the Surety Cost Estimate as required, along with an audit statement from an
independent professional auditing firm. CBR will review the cost estimate annually and update
in order to ensure adequacy of the dollar amount. The purpose is to ensure that there are
sufficient funds available for decontamination, decommissioning, and reclamation of the facility
in the event CBR is incapable of performing the tasks.

NRC License SUA-1534 requires that CBR continuously maintains an approved surety
instrument for Crow Butte Resources, Inc., in favor of the State of Nebraska. CBR is required to
ensure that the financial assurance instrument, when authorized by the State of Nebraska,
identifies the NRC-related portion of the instrument and covers the aboveground
decommissioning and decontamination, the cost of offsite disposal of solid byproduct material,
soil and water sample analyses, and groundwater restoration associated with the site. The basis
for the cost estimate is the NRC-approved site closure plan or the NRC-approved revisions to the
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plan. Reclamation or decommissioning plan cost estimates and annual updates will follow the
outline in Appendix C to NUREG- 1569, entitled "Recommended Outline for Site-Specific In-Situ
Leach Facility Reclamation and Stabilization Cost Estimates."

Groundwater and surface reclamation and restoration methods to be used for the MEA are
discussed in Section 6. A decommissioning plan shall be based on factors such as the mine plan,
baseline environmental information, and any other factors that will ensure the long-term physical,
geotechnical, and geochemical stability of the site. Restoration of a specific MU can be started as
soon as mining is completed, hence the importance of integrating the mine plan and the
decommissioning plan. Restoration of a specific MU can occur while uranium recovery
operations continue at other MUs. Once groundwater restoration has been completed in the final
MU and approved by the NDEQ,. decommissioning of the satellite processing plant, remaining
CPF evaporation ponds, and other structures can be initiated.

The cost estimates presented in this section are based on the cost per year to restore one MU and
reclaim one MU (surface and subsurface features). The CBR mine plan calls for sequential
restoration and reclamation, and CBR will have approximately two to three MUs in restoration,
mining, or reclamation at any one time. The surety cost estimates will be adjusted as necessary
when additional MUs are to be brought on line and the proposed operations are better defined. A
current and updated surety is required at least 90 days prior to commencement of construction of
a new MU or significant expansion.

Cost information is presented in the following tables located in Appendix P:

Table P. 1-I Primary Assumptions Serving as the Basis for Surety Cost Estimates Associated
with Restoration and Reclamation of One (1) Mine Unit

Table P. 1-2 Marsland Total Restoration and Reclamation - 2013 Surety Estimate
Table P. 1-3 Marsland Groundwater Restoration - 2013 Surety Estimate

Table P. 1-4 Marsland Wellfield Reclamation - 2013 Surety Estimate

Table P. 1-5 Marsland Well Abandonment Unit - 2013 Surety Estimate

Table P. 1-6 Marsland Satellite Facility Equipment Decommissioning - 2011 Surety Estimate

Table P. 1-7 Marsland Building Demolition Cost - 2013 Surety Estimate

Table P.1-8 Marsland Miscellaneous Site Reclamation - 2013 Surety Estimate

Table P. 1-9 Marsland Deep Disposal Well Reclamation - 2013 Surety Estimate

Table P. 1 -10 Marsland Groundwater IX Treatment (GIX) Restoration 9Unit Cost]

Table P.I-11 Marsland Groundwater Reverse Osmosis (RO) Treatment [Unit Cost] - 2013
Surety Estimate

Table P. 1-12 Marsland Groundwater Recirculation [Unit Cost] - 2013 Surety Estimate

Table P. 1-13 Marsland Well Abandonment [Unit Cost] - 2013 Surety Estimate

Table P. 1-14 Five Year Mechanical Integrity Tests (MIT) - 2013 Surety Estimate

Table P.1-15 Marsland Master Cost Basis - 2013 Surety Estimate

Table P.1-I presents the primary assumptions that serve as the basis for the surety cost estimates
associated with restoration and reclamation of one mine unit (as of June I1, 2013). Table P.1-2
provides a summary of the total estimated costs for projected restoration and reclamation
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activities for MU 1 $2,286,647), which includes a contract administration and contingency fees of
10 and 15 percent, respectively. The remaining tables further refine the cost estimates and the
basis for the tasks and cost estimates. The DDW will operate under a separate Class I UIC
Permit, but the reclamation cost estimates for this well have been provided as part of the total
surety estimate for the MEA.

9.3 The Benefit-Cost Summary

The benefit-cost summary for a fuel-cycle facility such as the CPF involves comparing the
societal benefit of a constant U308 supply (ultimately providing energy) against possible local
environmental costs for which there is no directly related compensation. For this project, there
are basically three of these potentially uncompensated environmental costs:

* Groundwater impact

* Radiological impact

* Disturbance of the land

The groundwater impact is considered to be temporary in nature, as restoration activities will
restore the groundwater to a pre-mining quality. The successful restoration of groundwater at the
CPF during the R&D project and the commercial restoration of MU I have demonstrated that the
restoration process can meet this criterion successfully.

The radiological impacts of the current and proposed project are small, with all radioactive wastes
being transported and disposed of offsite. Radiological impacts to air and water are also minimal.
Extensive ongoing environmental monitoring of air, water, and vegetation has shown no
appreciable impact to the environment from the CPF.

The disturbance of the land for a satellite facility and related activities is quite small, especially
when compared with conventional surface mining techniques. All of the disturbed land will be
reclaimed after the project is decommissioned and will become available for previous uses.

9.4 Summary

In considering the energy value of the U30 8 produced to U.S energy needs, the economic benefit
to the local communities, the minimal radiological impacts, minimal disturbance of land, and
mitigable nature of all other impacts, it is believed that the overall benefit-cost balance for the
proposed MEA is favorable, and that amending SUA- 1534 is the appropriate regulatory action.
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10 ENVIRONMENTAL APPROVALS AND CONSULTATIONS

10.1 Environmental Approvals for the Current Licensed Area

As discussed previously, this is an amendment application for Radioactive Source Materials
License SUA-1534, originally submitted in September of 1987 and renewed in 1998. A license
renewal application for continued operation of the CPF was submitted to the NRC on November
27, 2007. NRC approval is pending. A license amendment for the addition of the proposed
NTEA satellite facility was submitted to the NRC on May 30, 2007. NRC approval is pending.

All other required permits for the existing CPF have been obtained and maintained as required by
applicable regulatory requirements. A summary of the relevant permits and authorizations for the
current license area is given in Table 10.1-1. License, permits and authorizations anticipated for
the Marsland satellite facility are shown in Table 10.1-2.

10.1.1 Environmental Approvals and License/Permits

The MEA will be subject licensing and permitting requirements similar to the CPF. Table 10.1-2
contains a summary list of the type of license, permit or authorization, the granting authority, and
the status.

10.1.2 Licensing and Permitting Consultations

During the course of the preparation of this License Amendment application and the NDEQ Class
Ill UIC Application for the MEA, the following agency contacts were consulted:

U.S. Nuclear Regulatory Commission

Mr. Ronald Burrows, Project Manager
Decommissioning and Uranium Recovery Licensing Directorate
Davison of Waste Management and Environmental Protection
Office of Federal and State Materials and Environmental Management
Programs
Mailstop T8-5
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
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bNebraska Department of Environmental Quality ---- ...... .... .... .... ...........- Deleted: --------- Page Break----------J

Ms. Jenny Coughlin
Nebraska Department of Environmental Quality
Suite 400, The Atrium
1200 North N Street
P.O. Box 98922
Lincoln, NE 68509-8922

10.1.3 Environmental Consultations

During the course of the preparation of this license amendment application, several agencies were
consulted for information required for various sections of the application:

Uses of Adiacent Lands and Waters (Section 2.2)

Elaine Connelly
Nebraska Maps & More
School Of Natural Resources
101 Hardin Hall
3310 Holdrege Street
Lincoln, NE 68583-0961

Echo Clark S
Tax Assessor
Dawes County
451 Main St.
Chadron, NE 69337
308-432-0103

Surface Water (Section 2.7. )

Assistance was requested in providing available surface water flow and water quality data for the
Niobrara River in the proposed project area:

Tom Hayden
Supervisor

Water Field Office Operations

Nebraska Department of Natural Resources

Bridgeport Field Office

Guy H. Lindeman, P.E.
Nebraska Department of Natural Resources
301 Centennial Mall So.
PO Box 94676
Lincoln, NE. 68509
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Dave Ihrie
Planning Section, Water Division
Nebraska Department of Environmental Quality
1200 "N" Street, Suite 400
Lincoln, NE 68509-8922
402-471-0283

Bill Peck
U.S. Reclamation Bureau
Field Office
1706 West 3 rd St.
McCook, NE 69001

Groundwater Quality Restoration, Surface Reclamation and Facility Decommissioning
(Section 6)

Ms. Jenny Coughlin
Nebraska Department of Environmental Quality
Suite 400, The Atrium
1200 North N Street
P.O. Box 98922
Lincoln, NE 68509-8922

Ecology (Section 2.8)

Preparation of the ecology discussion (Section 2.8) required consultations with the following
individuals and agencies:

Greg Schenbeck
Wildlife Manager
Pine Ridge Field Office
Nebraska Game and Parks Commission
Chadron, NE

Historic, Scenic, and Cultural Resources (Section 2.4.1)

Preparation of the historic, scenic, and cultural resources discussion required consultations with
the following individuals and agencies:

Teresa Fatemi
Nebraska State Historical Society
State Historic Preservation Office
1420 P Street
Lincoln, NE 68508

Trisha Nelson
Archaeological Collections Manager
Nebraska State Historic Society
P.O. Box 82554
Lincoln, NE 68501
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Population Distribution (Section 2.3)

Preparation of the population distribution discussion (Section 2.3) required consultations with the
following individuals and agencies:

* T. Vogl, School Clerk, Crawford Public Schools

10.1.4 List of Preparers

The following individuals and organizations were involved in the preparation of this Technical
Report supporting the amendment request for Source Materials License SUA-1534 to allow
development of the MEA:

Crow Butte Resources, Inc.
PO Box 169
Crawford, Nebraska 69339

Jim Stokey, Ph.D.
Larry Teahon
Wade Beins
Rhonda Grantham
Jessica Horwitz
Walter Nelson

Cameco Resources
2020 Carey Avenue
Suite 600
Cheyenne, WY 82001

Lee Snowhite
John Schmuck
Jeff Leftwich
Bryan Soliz

General Manager
Manager of Safety Health Environment and Quality
Senior Geologist
Supervisor of Radiation Safety & Regulatory Affairs / RSO
Cameco Staff Geologist
Environmental Leadership Coordinator

Senior Engineer
Senior Permitting Manager
Director Safety Health Environment and Quality
Director of Exploration and Development

Aqui-Ver, Inc.
4800 Wadsworth Boulevard
Suite 400
Wheat Ridge, CO 80033

Bob Lewis Senior Hydrogeologist

Hayden-Wing Associates, LLC
Natural Resource Consultants
2308 South 8th Street
Laramie, WY 82070

Chad Olsen Senior Wildlife Biologist
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IML Air Science
555 Absaraka
Sheridan, WY 82801

Ronn Smith, Senior Engineer
Shane Hansen, Meteorologist

Radiation Protection Consulting
8500 Menaul NE
Suite B 335
Albuquerque, NM 87112-2299

Noel Savignac, PhD Owner

ARCADIS US Inc.
630 Plaza Drive, Suite 100
Highlands Ranch, Colorado 80129

Jerry Koblitz

Jack Cearley

Jason Adams

Russel Jalbert

Richard Londergan

Matt Spurlin

Leone Gaston

Craig Devine

Conrad Mulligan

Allison Haraminac

Carl Spath, Ph.D.

Adam Graves

Natalie Graves

Hugh Roberts

Shan Zou

Ann Acharya

Zachery Cobell

Andrea Rayner

Chris Witty

Mike Holle

Debra Ballheim

Jie Chen

Matthew Hoefer

Clayre Brown

Principal-in-Charge/Quality Control Officer
Project Manager

Staff Scientist - Geologist

Senior Environmental Scientist

Principal Scientist

Hydrologist/3D Visualization Specialist

Senior Hydrology Specialist

Senior Hydrology Scientist

Senior Scientist

Staff Scientist - Biologist

Archeologist

Principal Investigator

Project Archaeologist

Senior Engineer

Project Engineer

Sediment Transport Analyst

Surface Water Hydrologist.

Scientist

Project Engineer

GIS Specialist

Technical Editor

GIS Specialist/CAD Specialist

Cadd Drafter 3

Word Processing
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Table 10.1-1 Environmental Approvals for Crow Butte Project
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Table 10.1-2 Environmental Approvals for Proposed Marsland Expansion Area
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