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1.0 INTRODUCTION

1.1 GENERAL

Uranerz Energy Corporation plans to license the Nichols Ranch ISR Project that will mine the
Nichols Ranch Unit (Township 43N, Range 76 West, Sections 7, 8, 17, 18, and 20) and
Hank Unit (Township 44N Range 75 West, Sections 30 and 31; Township 43N Range 75W, and
Sections 5, 6, 7 and 8) Wyoming ore zones using the in situ recovery (ISR) extraction method.
This is the same method tﬁat is used by Power Resources Inc. (PRI”) at the Smith-Highlands
mine in the southern Powder River Basin and is the same method used by COGEMA (AREVA)

at the nearby Christensen Ranch site.

‘ The Nichols Ranch ISR— Project will c'on-lbine the Nichols Ranch and Hank o;e zones into oné
_licenSe. The Nuclear Regulatory Commission (NRC) rcquirés a license under 10 CFR Part 40 in
order to “recéive title to, receive, possess, use, transfer, deliver...any source...material” therefore ‘
a source license ‘must be obtained by Uranerz Energy Cbrpora_ﬁon to broduce uranium
: (yéllowcake). A “Permit to Mine” must also be obtained from the Wyoming Department of
Environmental Quality—Land Quality Division (WDEQ-LQD) under the | Wyoming

EnvirOnrﬁental Quality 'Act, Article 4. Any pérmitti_ng or licensing activities required by the |
Envirohmehtél Protection Agency (EPA) will be caﬁied out 'by bthe Wyoming Department of

- Environmental Quality as they are a primacy state with the EPA.

Uranerz Energy Corporation plans on étarting prodﬁction with the Nichols Ranch ISR ProjectA in.
2010. Figure 3-12 (see map pocket) of the Uranerz Eﬁergy Corporation, Nichols Ranch ISR
Project U.S.N.R.C. Source Material License Application Technical Report. provides a schedule
of planned activities for the Nichols Ranch ISR Project.

1.2 PURPOSE AND NEED FOR PROPOSED ACTION

The purpose and the need for the proposed action are to obtain a license for the construction and
operation of facilities for ISR mining and processing. The uranium product (yellowcake)

produced at the Nichols Ranch ISR Pbroject will be used in the manufacturing of nuclear fuel to
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be used by the nuclear power industry. The yellowcake produced will allow for a domestic
source of uranium to be used in United States nuclear power reactors helping to reduce the need

to use foreign energy sources.
1.3 THE PROPOSED ACTION

The Nichols Ranch ISR Project is located in the Pumpkin Buttes Mining District of the Powder
River Basin in the state of Wyoming in the counties of Johnson and Campbell. The Nichols
Ranch ISR Project is divided into two units, the Nichols Ranch Unit and the Hank Unit. The
- central processing plant (CPP) will be located at the Nichols Ranch Unit, and a satellite facility
will be located at the Hank Unit. The Hank satellite facility is approximately 6.0 mi northeast of
" the central processmg plant at Nichols Ranch. Uranerz desires licenses for a central processmg
plant, satellite facility and accompanymg wellfields for an in situ recovery operation with ion

exchange columns.

The Nichols: Ranch ISR Project consists of approximately 3,370 acres. The project site is
approximately 46 air mi south/southwest of Gillette, Wyoming and approximately 61 air mi to
the north/northeast of Casper, Wyoming. The general location of the preject, is shown in

Figure 1-1 (see map pocket) of the NRC Technical Report.

Extraction of the uranium ore contained in the Wasatch fohnation of the Powder River Basin
will be tﬁrough the in situ recovery method of mining. A s’odium carbonate/sodium bicarbonate
solution and an oxidizing agent such as oxygen will be injected and recovered through a complex
of well patterns. 4-spot, 5-spot, and 7- -spot well patterns will be used in the ore recovery process.
The central processing plant at Nichols Ranch will have a nameplate capacity to produce
2,000,000.pounds per year of U3Og (yellowcake). Initially the Nichols Ranch Unit will have a
designed flow rate of 3,500 gallons per minute (gpm) and a maximum annual production of
500,000 pounds. The satellite facility at the Hank Unjt will have a designed flow rate of
2,500 gpm and an annual designed production of 300,000 pounds. Construction for the two units
is estimated at approximately one year. The Nichols Ranch Unit §hou1d have a six month ramp

up to the full annual prodﬁction, and after the Nichols Ranch Unit ramp .up, The Hank Unit will
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start a six mon‘th'ramp up phasé to the full annual production.' It will take an estimated 3-4 years
to extract the uranium from the Nichols Ranch Unit and an estimated 4-5 years to extract the

uranium from the Hank Unit.

The wellﬁeids at the Nichols Ranch and Hank Units will be divided into productioh areas. Once
mining is completed in a production area, reclamatiqn of that production area will begin.
Figures 3-10 and 3-11 (see map pockets) of the NRC Technical Report show thé production
areas for the Nichols Ranch and Hank Units. Groundwater will be restored to its pre- mining
conditions (as is reasonably achlevable) or to its class of use by utilizing groundwater restoration
methods such as groundwater sweep, groundwater transfer, and reverse osmosis. G_roundwater '
reclamation is anticipated to take approximately four to six years from start to finish. Solid
material such as pipelines, buildings, etc. will either be reused in different production areas or

decommissioned and removed for -di'sposal ét a NRC licensed disposal facility or nearby landfill.

1.4 APPLICABLE REGULATORY REQUIREMENTS, PERMITS AND REQUIRED
' CONSULTATIONS

Various state and federal permits and licenses that are needed or are in-hand for the Nichols.
Ranch ISR PI‘OJeCt are listed in Chapter 10.0, Table 10-1 of the. Uranerz Energy Corporatlon

Nichols Ranch ISR Project U.S.N.R.C. Source Material License Apphcatlon Technical Report.
Prior to the start of mining (the injection of lixiviant into the ore zone aquifer), Uranerz Energy
Corporation will have obtained all the necessafy permits, licenses, and approvals required by the

Wydming Department of Environmental Quality and the Nuclear Regulatory Commission.

~ The location of the Nichols Ranch ISR Projeét has also been subject to nu_mefous federal
énvironmentalrevieWs over the past few years. With the presence of coal bed methane (CBM) '
~ extraction on the land in and adjacent to the perm1t boundaries of the Nichols Ranch ISR
: PI‘O_]CCtS the area has been subject to one environmental 1mpact statement (EIS), two completed
environmental analysis (EA), and one on-going environmental analysis. The _cnv1ronmental
analysis for the CBM activities can be found at the following BLM website link:
ht_tp‘://www.blm.gov/wy/sf/en/info/NEPA/bfodocsf.html. The Anadarko Dry Willow Phase I and
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Phase II EA contain the area where the Hank Unit is located. The Powder River Basis (PRB)'
EIS covers the entire Powder River Basin and William Production is currently undergoing an EA

for their Tex Draw Project which contains the land where the Nichols Ranch Unit is located.

Exhibits and tables detailing the location of all CBM wells that have been completed and those

that are permitted in and adjacent to the permit boundaries are located in Appendix D6,

Hydrology, that is attached to this report.

Detailed additional information on wildlife, cultural and paleontological resources, vegetation,
soils, geology, hydrology, wetlands, and land use, brief history of the Nichols Ranch ISR Project
area and the radiological assessment for the Nichols Ranch ISR Project can also be found ih the
attached Appendix D:. This information is required by the Wyoming Department of
Environmental Quality—Land Quality Division (WDEQ-LQD) to obtain a Permit to Mine. for the

Nichols Ranch ISR Pfoject.
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2.0 ALTERNATIVES

2.1 DETAILED DESCRIPTION OF THE ALTERNATIVES

2.1.1 No Action Alternative

The no ‘action alternative is one alternative that must be considered under the provisions of the
National Environmental Policy Act (NEPA). No action means that the proposed activity of the
Nichols Ranch ISR Project would not take place because the NRC would not issue a license for
_ Nichols Ranch ISR Project. In situ recovery extraction would not take place in the Nichols
Ranch ISR Project area and no environmental impacts associated with the in situ recovery

" extraction would occur.

2.1.2 Proposed Action

Uranerz.Energy Corp(')"ratio'n is applying for'a source license with the U.S. Nuclear ‘Regulatdry
Commission (NRC) for in situ recovery of uranium. The apphcatlons for operating and
B reclamatlon are belng submltted to the NRC and the Wyomlng Department of Env1r0nmental
Quahty—Land Quality Division (WDEQ) ‘ '

The Nichols Ranch ISR PI’Q]CCt is located in the Pumpkln Buttes Mining District of the Powder
Rlver Basm in the state of Wyoming in the counties of Johnson and Campbell The Nichols -
vRanch ISR-PrQJect is divided into two units, the Nichols Ranch Unit.and the- Hank Unit. The
“central precessing plant (CPP) will be located at tlte Nichols Ranch Unit, and a satellite facilit}va
will be located at the Hank Unit. The Hank satellite facility is approximately 6.0 mi northeast of
the central processing plant at Nichols Ranch. Uranerz desires licenses for a central p’rncessing
plant, satellite facility and accompanying wellfields for an in situ recevery op'etation with ion

exchange columns.
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The current land surface 'OWnership of the Nichols Ranch ISR Project includes approximately
3,090 acres of private ownership and approximately 280 acres of United States Government

ownership administrated by the Bureau of Land Management (BLM).

‘Uranerz Energy Corporation estimates the .U3Og content for the Nichols Ranch Unit to
2,521,000 pounds and the U3Og content for the Hank Unit to be 1,852,000 pounds. The central
processing plant at Nichols Ranch will have a nameplate capacity to produce 2,000,000 pounds
per year of U3Og (yellowcake). Initially the Nichols Ranch Unit will eperate at a designed flow

rate of 3,500 gallons per minute (gpm) and a maximum annual production of 500,000 pounds.

The satellite facility at Hank will have a designed flow rate of 2,500 gpm and a maximum annual

production of 300,000 pounds Construction for the two units is estimated at approx1mate1y one
year. Nichols Ranch should have a six month ramp up to the full annual production, and after.
the Nichols Ranch ramp up, Hank will start a six month ramp up phase to- the full annual
production. It will take an estimated 3-4 years to extract the uranium from the Nichols Ranch

Unit and an estimated 4-5 years to extract the uranium from the Hank Unit.

The plans for project waste management and disposal are twofold. Uranerz plans to drill a deep
disposal well at both the Nichols Ranch and Hank Units. The deep disposal wells will receive
liquid waste. Uranerz will also have an agreement with an approved waste dlsposal facﬂity for -

l le(2) byproduct material

A detailed description of the . proposed Nichols Ranch ISR Project facilities including process’
and wellfield descriptions- can be found in Chapter 3.0, Description of the Facilities, in the
NRC »Technical‘ Report: Details surrounding the reclamation and restoration activities for the
proposed Nichols Ranch ISR Project can be found in Chapter 6.0, Reclamation Plan, of the
NRC Technical Report.

2.1.3 Reasonable Alternatives Considered But Eliminated

" Alternated methods of mining available for the Nichols Ranch ISR Project include underground
and open-pit mining. Both of these methods were not considered for the project since they are

not economically feasible for minlng of the uranium because of the much larger capital
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investment required, ‘the grade of thetore, and the size of the ore zones. Additicnally the
underground and open-pit mining methods result in greater environmental impacts to the area

along with exposing employees and the project area to higher safety and health risks.

The overall impacts of in situ recovery (ISR) mining compared to conventional and open-pit

mining result in several environmental and socioeconomic advantages. These advantages were

detailed in an NRC evaluation (NUREG-0925, 1983, Section 2.3.5) and are as follows:

1. The amount of surface area disturbed by in situ mining is significantly less. The
amplitude of disruption is also significantly less. '

2. Tailings that result from the milling process are not produced. Additionally the amount
of solid waste produced by the ISR mining method is- generally less than 1% of that
produced by conventional milhng methods. ‘ | - A

3. Air pollution problems' caused hy ‘ore stock piles, overburden stockpiles; tailings
stockpiles, and crushing and grinding operations in conventional and open-pit mining de
not exist with the ISR mining method. |

4. Radiation exposure at an ISR operation is significantly less than that assoc1ated with

‘ conventlonal mining and m1111ng Operating personnel are not exposed to the.
radlonuchdes present in and emanatlng from the ore and tailings. Conventional milnls o
tailing can contain all of the radium-226 orrglnally present in the' ore-whereas ISR

- operations may have less than 5% of the radlum in the ore zone berng brought to the
surface through the recovery process

5. The entire mlne site can be returned to its orlglnal land use more rapldly w1th ISR m1n1ng
methods than those of underground or open-pit mining methods. ISR mines can remove B
the solid wastes from the site to a NRC licensed disposal site preventing them from
contam1nat1ng the surface and subsurface env1r0nment Thls is not always possible with
the size and extent of conventronal mining.

6. Solutlon mining results in significantly less water consumptlon than conventional mlnlng
and milling.

7. Socioeconomic advantages of ISR operations include:
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. Ability to mine lower grade ore

e Minimum capital investment

e Less risks to miners

« Shorter lead time in beginning production, and

o Minimal staffing requirements

2.2 OTHER ALTERNATIVES CONSIDERED BUT ELIMINATED

2.2.1 Alternative Sites

The planned location of the Central Processing Plant for the Nichols Ranch ISR Project is shown
in Figure 1-2 (see map pocket) of the NRC Technical Report. The Hank Unit Satellite Facility is
shown in Figure 1-3 (see map pocket) of the NRC Technical Report. All of these facilities were

‘located off of the ore zone on the most tepogfaphically suitable land within the project area.

Additionally the ease of access with the minimum disturbance was considered in selecting the

"plant locations. - With these considerations, no realistic alternative site locations exist.

; 12 2.2 Alternative Recove_rv Solutions

The alkaline recovery solution (lixiviant) consisting of sodium carbonate/carbon dioxide, -
dissolved oxygen or hydrogen peroxide, and groundwater is the preferred recovery solution to be.

used in the Nichols Ranch ISR Project- The solution was selected based upon its successful use

~in recoverlng ‘uranium and aqu1fer restoration in several pllOt plant pI‘O_]eCtS and commerc1al

__ -operatlons in the Powder River Basin.’

Alternate recovery solutions include ammonium carbonate solutions and acidic solutions. Both
of these solutions have been used in the past in ISR mining operatlons but are no longer used. °
because of the difficulties in restorlng and stabilizing the affected ore zone aquifers. Because of

these reasons, the solu‘uons were not con51dered for the Nichols Ranch ISR Project. -
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2.2.3 GroundWater Restoratibn Alternatives

Uranerz Energy Corporation may utilize, but are not limited to, a combination of groundwater
sweeps, groundwater transfer, and Reverse Osmosis for the restoration of groundwater impacted
by the Nichbls Ranch ISR Project.' This method is the chosen method for aquifér restoration
because of its successful, proven use in ISR mining groundwater restoration. It is also
cons\idered to be Best Practicable Technology (BPT) available by the NRC and state regulatory-
agencies. If future technology advarices are made to produce better alternatives for groundwater
res.tération,' then Uranerz Energy Corporation will consider incorporating these technologies into

groundwater restoration.

2.2.4 Liquid Effluent Disposal Alternatives

The proposed>di'sposal of liquid effluents is through the ihjection of the effluents down a deep
disposal well. This Amethod was chosen over other alternatives such as evaporation ponds and
land application (irrigation) facilities because of the environmental impacts and additional land
disturbance that ponds and irrigation have on the projeét area. The deep disposal wells to be
used will be drilled to é depth of approximately 6,006 ft deep or grcatér. Each deep disposal well
must be authorized by the Staté-b’f Wyoming and the EPA‘UIC'Pro'gram to receive fﬁe‘ liquid

- effluent wastes.
. 2.3 CUMULATIVE EFFECTS

Past, present, or reasoﬁably forese_éable 'futufe actions may or may nét result in cumulative -
impacts when combined with the Nichols Ranch ISR Project. Such items that will be discussed,
but are not limited to, are air quality and noise, soils,” groundwater, road construction and
transportation risks, coal bed methaﬁe develbpment (CBM) develbpmcﬁt, oil/gas developrﬁent,

~ecology, and rural development.

Rev. May 2009 : ER-9



- Uranerz Energy Corporation. o : _ - - Nichols Ranch ISR Project

2.3.1 Air Quality and Noise

The development and operation of the proposed project would not make a significant
contribution to the cumulative impacts on air quality and noise in the region. Existing air quality
in the project vicinity is good with the impacts of the project on air qnality being minimal. Other
‘activity in the region of the Nichols Ranch ISR Project includes the present development of coal
bed methane and the past development and continued operation of oil/gas wells. These two
‘activities. result in minimal cumulative impacts to the region even ‘when combined with the
Nichols Ranch ISR Project. When the Nichols Ranch ISR Project starts construction, ail coal
bed methane development including drillingv of CBM wells, installation of pipelines, water lines,
and utility corridors will be completed. No future oil/gas development is expected or currently -
planned in the region of the Nichols Ranch ISR Project. Current o11/gas Well pumping facilities

will remain intact and operat1onal

The proposed project would generate minlmal impacts associated with additional noise in the
immediate vicinity of the project area. However, the combination of existing background noise,
noise from the project, and noise from reasonably foreseeable future actions is not expected to
represent a srgmﬁcant cumulatlve 1mpact ISR processmg equlpment W1ll ‘be housed 1ns1de of
buildings reducmg the amount of noise to the outside environment. Wellﬁeld development =
would have some noise 1mpacts from the running of drilling equipment, but the noise levels are
m1n1mal and only occur part of the time s1nce wellfield development takes place during dayhght

hours

2.3.2 Soils

The proposed project will contribute to impacts on soils in the project area. Past and current
_oil/gas development and operat1on combined with the coal bed méthane 1ndustry have affected
soils that will be located in the Nichols Ranch ISR PrOJect area. Both the oil/gas 1ndustry and the-
~coal bed methane industry have had to construct access roads to their wells in the project area
along with the installation of p1pel1nes and utility corridors. Even though this has affected the

soils in the area, it has also helped reduce the amount of soil that Uranerz Energy Corporat1on
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will have to disturb since engineered and improve roads all ready exist in the projeet areas from

the oil/gas and CBM producers.

The N1chols Ranch ISR Project would involve disturbing up to 300 acres for buildings and
wellfields. The contribution of thls disturbance to past, present, and future 1mpacts on soils in
the region is not expected to create a significant cumulative impact because Uranerz Energy
Corporation is required to decommission and reclaim each of the project sites. As has been
demonstrated at other ISR facilities in Wyoming, the proposed project’s contribution to

cumulative impacts on soils is likely to be small and temporary.

2.3.3 Groundwater

Cumulative impacts that could eontribute to the groundwater in the proposed proj ect area include
future in situ recovery uranium mining. Two._licensed operations exist in the area near the
Nlchols Ranch ISR Project. Power. Resources’ North Butte ISR Prolect is located approximately
two miles from the northern Hank Unit boundary COGEMA'’s Christensen Ranch ISR Project’
is- located approximately 6.0 mi to the north of the Nichols Ranch Unit and 4.0 mi to the
northwest of the Hank Unit. Currently these two _operations are not producrng, but when the
‘operations do start up, they could potentlally be mining in the same aquifer as the Nlchols Ranch
ISR Project. Addrtronally, reasonably foreseeable future mining activities by Uranerz Energy
Corporation have the_potential of being in the same aquifer as the Nichols "Ranch ISR Project.
The effect. of mining in the same aduifers in the region of the Nichols Ranch ISR Project could
resuIt in temporary impacts -on groundwater level in the ore zone 'aqui'fer and the geochemical.

change of the ore zone aquifer'cher’niStry, but not so much as to degrade the aquifers use. :

Cumulative impacts on the groundwarer resulting from in situ recovery uranium extraction and
coal bed methane activity could occur, but are negligible since the coal bed methane production i

and the in situ recovery uranium mining occur in stratagraphically separate zones. The CBM
| production is at a deeper interval then the i in situ recovery. For the Nichols Ranch ISR Project,
the in situ recovery mining takes place at depths from 300 to 600 ft. In comparison, the CBM is

produced from coal seams 1,000 ft and deeper. The possibility of communication between a
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uranium ore zone aquifer and a coal bed methane coal seam could happen if coal bed methane
wells located near any of the wellfields is not completed property. Although this could happen,
the chance of it actually occurring is low since the CBM producers use a well procedure that
tests each well’s integrity. The well completion procedure used by the CBM producers is very
* similar to that of uranium well. The well is drilled down to the top of the coal seam, cemented to
the surface and then open holed completed in the coal seam. CBM producers typically run
9 5/8 inch surface casing to a depth of 10% of the total well depth or a minimum of 60 ft, then a

7-inch production casing is ran to the top of the coal seam. The surface casing will be set and
cemented to isolate upper sands or coals before the 7-inch casing is set: Once the 7-inch casing
is‘in place, the well is cemented to the surface with a cement bond log ran to ensure the integrity
of the cement and well. Coal bed methane wells in the proposed project area will be in place and
producing before the Nichols Ranch ISR Project begins operration This will allow Uranerz
Energy to monitor ore zone aquifers to see if any potential 1mpacts (aquifer commumcatlon) are
' aklng place between the ore zone aqulfer and the CBM well. If any impacts are observed

problems can be addressed and resolved before any mining takes place

Exhibit 2-1, Nichols Ranch- CBM Infrastructure, and Exhibit 2A-2 Hank Unit CBM Infrastructure
(see map pockets) detail the current CBM infrastructure (wells, plpellnes utilities, and roads)

‘that occur in both the Nichols Ranch Un1t and Hank Unit license areas.

2.34 Transportation Risk

Shipments of proces"s chemicals to the site and the shipment of product from the site will
contribute to minimal transportatiOn risks on the roads in the region of the proposed project, but
the contribution to the cumulative impacts of past, present, and future actions is not expect to be
signiﬂcant The overall volume of traffic associated with the Nichols Ranch ISR Projectis low. -
Approx1mately one tractor-trailer per day will utilize the roads in the region of the proposed
project along with approx1mately erght passenger type vehicles. This volume of traffic Tesulfs in

- minimal impact to the existing roads that are used by the oil/gas and coal bed methane producers.
2.3.5 Ecology

The proposed project WOuld have a minimal ecological impact to the regio"n through the
dlsturbance of land. Approxrmately 300 acres will be disturbed during the life of the proposed

pI‘O_]eCt but the cumulative 1mpact of this disturbance comblned with past, present and future
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actions are not expected to be signiﬁcant. Much of the land near the Nichols Ranch ISR Project
site has been affected by past and current actions such as livestock grazing, oil/gas development,

and coal bed methane development.

The Nichols Ranch ISR Project disturbance to soils and vegetation during Wellﬁeld. development
and pipeline construction will be temporary since the areas disturbed will be reclaimed and
reseeded as soon as possible after these activities occur. Also the land disturbed by the by the
project is small relative to the amount of similar wildlife habitat avaiiable in the region. Any
“land that is disturbed by the project will be reclaimed and revegetated upon completion of the
project. Additionally, there are no foreseeable future actions that' would combine with the
project to create significant cumulative impacts’on ecological resources.
“ _

B Curnulative impacts to Wildlife, particularly greatersage-g‘rouse, from the proposed project will

" be minimal when combined with past, present, and future actions. Greater sage-grouse activity
along with raptor nesting is monitored on a yearly basis to assess bird populations and 1mpacts
* Uranerz Energy Corporation will also take measuresto ‘mitigate any potent1a1 1mpacts that may
occur to the greater sage- grouse and raptors 1nhab1t1ng the proposed prOJect area. Such measures
include moving traffic travel times. during greater sage grouse mating season if a lek is
dlscovered to be an area where traffic occurs. Currently, there are no lek’s 1dent1ﬁed on the
Nichols Ranch ISR Project area. This in addition to the st-ipulations all ready imposed on CBM
and oil/gas during the greater'sage-grouse mating Season will result in minimal disturbance to the ‘

wildlife.

2.3.6 ‘Land Use

“The proposed project will not make a significant contribution to the cumulative land use impacts
in the regron ‘With only 300 acres of disturbance expected during the life of the Nichols Ranch
ISR PrOJect the main dlsturbance would be to the loss of grazing and wildlife habitat durlng the
life of the prolect. This disturbance would be temporary because of the sequential nature of the
mining operation and the restoration and reclamation of the land at the end of the projects life.

Because of the nature of ISR mining, project restoration and reclamation, the combination ‘of
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existing land disturbance, new disturbance related to the project, and disturbance from
reasonably foreseeable future actions, no significant cumulative impacts are expected by the

proposed project.

2.3.7 Cultural Resources

Minimum cumulative impacts to cultural resources would likely result from the proposed
project. Past and current activities by the oil/gas and coal bed methane development have’
identified most of the cultural resources in the proposed project area. What has not been all
ready surveyed has been or will be surveyed by Uranerz Energy Corporation. Steps will be
taken by Uranerz Energy Corporation to mitigate any impacts to cultural resource sites. If any
" cultural sites are encountered at anytime during wellfield development and/or construction,

prdper measures Will be taken to proteét the site, with the proper fegulatory agencies .notiﬁed,ﬂ SO

that a path forward could be determined. |

Because of the activities of the proposed -project and the past and current activities that have
occurred in the project area, minimum significant cumulative effects would occur with the
proposed project. . The Hank Unit of the proposédAproject would have an adverse effect to the
setting of a Traditional Cultural Propérty (TCP) that was identified in 2006 because of vit»s |
location in regards to the TCP. However, any effect to the TCP would be only short term since
: the‘H'ank_Unit wouid be fully res_tofed and reclaimed after cdmplétion of the uranium extraction.
- Also, thé proposed project would not contribute to.effects of aréhaeological resources outside of

the project sites.

2.3.8 Public and Qccupational Health

_The propbsed projeét would have no significant cumulative impact on public and occupational
- health. With the Nichols Ranch ISR Project being located in a remote, sparsely populated area,
on private land, public access and interaction with the Nichols Ranch ISR Project would be

"limited to pre-arranged public tours.
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The occﬁpational health hazards of expoSure to radioactive materials (uraniufn, radoh, etc.) to
employees will be minimal. The plant will be design with features such as downflow IX
columns and a vacuum dryer to minimize the possibility of radon and uranium escaping into the
atmosphere. Facility ventilation will also be designed to keep air circulating throughout the plant
to prevent any buildup of radon gas.. Localize ventilation Will be available for sitoations when
operators and other personnel will be working in such places that they could be exposed to radon

gas or uranium dust.

Radiation monitoring will also take place within the Nichols Ranch ISR Project processing
facilities. Area and individual monitoring will be conducted to ensure that every employee is
free from contamination and their exposure to radioactive materials is as low as reasonably
achievable (ALARA). In the event that an employee or area is deemed contaminated,

decontamination measures will be immediately implemented.
Radiological monitoring of the permit area boundaries will also take place. The monitoring will-
be compared with base line data collected prior to any ISR activities to ensure that radiologioal

“exposure is minimized to the areas surrounding the Nichols Ranch ISR Project.

2.3.9 Socioeconomics

The proposed pI'O]f:Ct would have an overall positive contribution to cumulatlve socioeconomic
impacts in the reglon The project would provide jobs, wages, and tax revenues to the state and
_surroundmg communities without major adverse 1mpacts to local 1nfrastructures like hospltals
sehools, and community services. ‘Impacts on the current housing shortage in the communities
surrounding the project area could be a concern if employees must come. from areas outside of
the project reglon If additional uranium mining occurs in the future, it is likely that the posmve

socioeconomic effects would be accentuated
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2.3.10 Visual/Scenic Resources

The cumulative impacts to the visual/scenic resources to the region that the project is located in
“are not expected to be significant. The project is located in a remote area that is largely on
private land with limited or no access. This restricts the number of people that will able to see
‘the operations. Additionally measures will be taken to have pfocessing facilities, office and
maintenance buildings, header houses, and well casing covers painted to blend in with the natural

landscape.

2.3.11 Waste Management

The ‘proposed project would have some impacts- to licensed NRC disposal facilities and local
landfills from the solid wastes generated from the Nichols Ranch ISR Project. The additional
solid wastes would add to the volume of waste that would have to be disposed of, but because of

 the nature of the ISR mining, the amount of waste generated is not substantial.

L1qu1d wastes would not have 51gn1ﬁcant cumulatlve 1mpact since these wastes w1ll be dlsposed _

of through a perm1tted deep dlsposal Well

. 2.3.12 Environmental Justice

The proposed project would not have any adverse cumulative impacts on minority populatlons or

E groups hvmg below the poverty level. ‘The area that the Nlchols Ranch ISR Pr0]ect is located-is _; "

in a remote area surrounded by a rural population with no concentrated minority populatlons or -
- people living below the poverty level. Aelditionally5 minorities make up a small percentage of
the population of the area that the"project is located in and in the state as a hole. The. average
earnings for the areas surroundlng the prOJect area are also well above the poverty level with

unemployment at an average of ~3.4%.
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2.4 COMPARISON OF THE PREDICTED ENVIRONMENTAL IMPACTS

Table 2-1 outlines the predicted environmental impacts of the proposed Nichols Ranch ISR

Project compared to two alternatives of Alternative A — Open Pit Mining and Alternative B —

Underground Mining.
Table 2-1 Comparison of Predicated Environmental Impacts.

Predicated - - - :

Environmental Impact Proposed Action Alternative A* Alternative B** No Action .

AIR-QUALITY AND NOISE - ‘ ' . »

Air quality in the region No change in air quality Air quality Air quality affected | No additional
_diminishes and noise because of nature of ISR. diminishes from by dust from impact

increases Noise level increase is dust from mining crushing

R minimal from drilling activities, noise operations,
operations. Drilling only increases from increased traffic -
occurs during daylight hours. - | constant mining of | ‘coming into sites.
| open pit. Increase in noise
. level from mill
operation and
traffic

SOILS .

Soils are disturbed by ‘ISR operation will disturb More land More land No additional

mining operation resulting | approximately 300 acres of disturbed with disturbed with impact

in loss of vegetation and land. All land will be restored | nature of open pit | mining and mill.

wildlife habitat and reclaimed after life of mining. Amplitude | operations.

- : project. - - of disturbance Amplitude of
. . “also increases disturbance
. ' increases

‘GROUNDWATER . - ‘

Groundwater is ISR operation will restore the | Ore zone aquifer Ore zone aquifer No additional

contaminated and aquifer affected groundwater inthe - | will be dewatered | will be dewatered impact

is dewatered mining ore zone back to pre- | in order to mine. in order to mine.

) ’ : mining conditions or class of | Surficial - Surficial

use. This has successfully groundwater groundwater
been done in.Wyoming. contamination contamination
R - could result could result
-through use of through use of
ponds - ponds

TRANSPORTATION RISK ) ‘

Increase in traffic could Traffic from ISR operations is | Traffic volume will | Traffic volume will No additional
_lead to accidents resulting | very low. One tractor-trailer be higher because |- be higher because | impact .
in spills of process per day along with the number of the number of

chemicals and yellowcake | 8 passenger vehicles per day | people needed to . | people needed to

product will utilize roads. run open-pit mine | run underground

is higher than ISR. | mine is higher than
. ISR. - :

*  Alternative A is open-pit mining with a conventional processing mill.

. **  Alternative B is underground mining with a conventional processing mill.
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.' Table 2-1 (Continued)

Temporary loss of grazing and
wildlife habitat would occur, but
not a significant cumulative
impact.

involved in putting
land back to pre-

mining conditions.

involved in putting
land back to pre-

. mining conditions.

ECOLOGY » L B
Wildlife and vegetation ISR operation would only Land disturbance Land disturbance No additional
affected through disturb 300 acres over life of with open pit with underground impact
disturbance caused by project. Restoration and mining is mining and milling
| mining. . reclamation of disturbed lands - | considerably is considerably
would take place during and higher than with higher than with
after mining activities. ISR. More time ISR. More time
_involved in putting | involved in putting
land back to pre- land back to pre-
mining conditions. | mining conditions.
LAND USE ]
Land use is affected by ISR operation would only ‘Land disturbance Land disturbance No additional
mining operation. disturb 300 acres over life of with open pit with underground impact
Grazing and wildlife project. Restoration and ’ mining is mining and milling :
habitat is lost. reclamation of disturbed lands considerably is considerably
would take place during and | higher than with higher than with’
after mining activities. ISR. More time ISR. More time

CULTURAL RESOURCES

Disturbance/destruction
of cultural sites.

Surveys have been conducted
to identify cultural sites.

Similar to -
proposed action,

Similar to proposed ‘

action, but

Would have an
adverse effect

groundwater.

.are placed on the permit
boundaries to monitor
radiological effects of operation.
Groundwater is closely
monitored so that an excursion
will be detected quickly if one
occurs.

since people are

physically

removing ore.
Groundwater
contamination
more likely with _
use of ponds.

Adverse effect on the Measures will be taken to but considerably considerably more | to the setting
setting of the identified minimize/avoid disturbance of more land land-disturbance. of the
TCP. sites. Current activities of disturbance. identified TCP,
oil/gas and coal bed methane . however,
have also surveyed area for proposed
cultural sites. Overall project would
disturbance by ISR mining is not have
300 acres, so should not impact disturbance in
cultural sites. ' the TCP and
: ' the effect -
would not be
long-term.
.| PUBLIC AND OCCUPATIONAL HEALTH - ) . .
Exposure of public and |- Plant design and located such Exposure to Same as No additional
workers to radioactive that any exposures to radiation | radioactive Alternative A impact
material. Possible to operators or public is none to .| material is more )
contamination of minimal. Radiological detectors | likely to occur

*  Alternative A is open-pit mining with a conventional processing mill.
**  Alternative B is underground mining with a conventional processing mill.
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SOCIOECONOMICS . -

e
v dwe

Positive effect on surrounding

More labor

More labor

No additional

operation.

Strain on housing and
community services area through taxes, wages, and | intensive that intensive that might | impact.
jobs. Employees come from might strain strain surrounding Overall
surrounding communities. Low | surrounding’ communities if positive
number of employees, ~60. - communities if workers come from | contribution.
workers come outside of area.
from outside of
area.
VISUAL/SCENIC RESOURCES RO T ‘ , )
Plants and wellfield Nichols Ranch ISR Project is Visual/Scenic Underground No.additional
would affect regional located on private land in a impact is more mining with impact. After
aesthetics remote area with limited or no evident with open [ conventional mill is | life of project,
public access. Buildings, well pit mining with recognizable. Mill area will be
casings, header houses, etc. large surface operation is larger restored and -
will be painted to blend into disturbance, than ISR plant and | reclaim to
natural landscape. Nature of ponds, and more wellfield. -| original land
ISR extraction has limited people required Additionally site use of
visual/scenic impact because of | for running - would include - livestock
small surface disturbance. No tailings pond and grazing and

poverty level being
- affected by the Nichols
Ranch ISR Project

located in an area where there
-are no concentrated minority
populations or centered areas
of people living below the
property level.

proposed action.

disturbance would occur in the larger workforce . wildlife habitat.
TCP. Project will be outside of than proposed .
the TCP, but close proximity project.
would have adverse effect.
WASTE MANAGEMENT . , . . . , .
Impact on NRC licensed | Impacts would be minimalto . | Waste generated Same as Small impact
disposal sites and local disposal facilities since waste at open pit facility | Alternative A to NRC
landfill from solid waste | generated at ISR operations -is much greater : licensed
generated. Liquid will be minimal. Estimated than ISR. Not all disposal sites
wastes sentto Class | | landfill waste is 700 to 1,000 material can be .- and local
Non-hazardous deep yd*peryear. Estimated - - | removed from site - | = | landfills:
disposal well. contaminated waste is 60 to 90 | (i.e., tailings I
. -| yd® per year. All material can ponds, waste rock -
be removed from project site stockpiles).
_ and project life.
ENVIRONMENTAL JUSTICE *~ -~ , ) R - .
Minority populations or No cumulative impacts would Impacts would be | Same as ] No additional
people living below the result from the project since itis | the same as the Alternative A impact.

* Alternative A is opén}pit mining with a conventional processing mill. .
**  -Alternative B is underground mining with a conventional processing mill.
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3.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT
3.1 LAND USE

3.1.1 Site Location and Layout

The Nichols Ranch ISR Project is located in the Pumpkin Buttes Mining District of the Powder
River Basin in Johnson and Campbell Counties Wyoming. The project is divided into two
project units, the Nichols Ranch Unit and the Hank Unit. The Nichols Ranch Unit encompasses
: approxirnately 1,120 acres of land located in Township 43 North, Range 76 West, Sections 7, 8,
17, 18, and 20. The Hank Unit encompasses approximately 2,250 acres of land located in
‘Township 44 North, Range 75 West, Sections 30 and 31, Township 43 North, Range 75 West, -
and Sections 5, 6, 7, and 8. The Nichols Ranch Unit will be the site of the main processing
facility consisting of the central processing plant (CPP), main office building, and a maintenance
building. The Hank Unit will be a satellite operation consisting of a satellite ion exchange plant,
an office building, and a'maintenance building. Access to the Nichols Ranch ISR Project site is
either via Wyoming State Highway 50 to Van Buggenum Road to T-Chair Livestock ranch
. roads ot from U.S. Highway 387 north on T-Chair leestock ranch roads Flgure 2-1 (see map-_

| pocket) of the NRC Technical Report.shows the general location and access to the project areas.

- The current land surface ownershlp of the Nichols Ranch ISR PrOJect 1ncludes approx1mately .
3,090 acres of private ownershlp, mainly by the T-Chair Livestock Company, and approx1mately
280 acres of United States Government ownership admlnlstrated by the Bureau of Land

Management (BLM)

Names and addresses of the surface and mineral owners of record within and adjacent (within
-0.5 mi of each permlt boundary) to the prOJect are provided in Appendlx A and B of the attached
WDEQ Permit-to Mine application. Appendlx A lists and provides-a map of all surface and
mineral owners located within the two project units. Appendix B lists and provides a map of all

surface and mineral owners for lands. located within 0.5 mi of the project units. The legal
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descriptions of the project units are contained in Appendix C including tabulations of all lands in

the project units and tabulation of No Right to Mine lands.

3.1.2 Uses of Adjacent Lands and Waters

3.1.2.1 General

The lands within the Nichols Ranch ISR Project have historically been used for cattle grazing
and wildlife habitat. Presently the lands are used for a variety of purposes. Livestock grazing,
oil and gas extraction, coal bed methane extraction, and uranium recovery activities. are all
currently taking place on or near the project area. The immediate future land use for the project
area and adjacent areas will be continued hvestock grazmg, in situ uranium recovery, coal bed

methane extractlon and oil and gas extractlon

No residential sites are located within the two Unit-permit areas. Two ranches are located near
the Unit permit areas. The Pfister Ranch is located approximately 0.6 mi north of the Hank Unit
in Township 44 North Range 75 West Southwest Quarter of Sectlon 19. The Dry Fork Ranch<
. lies approxrmately 0.9 mi to the west of the Nichols Ranch Unit i in Township 42 North Range__ ,
"76 West, Northeast Quarter of Section 24. Other residential sites that are located near the

Nichols Ranch ISR Project are listed in Table 3V—‘1. All of these residents are located ou_tside the -

Nichols Ranch ISR Project area. Figure D1-2 (see‘rnap pocket) d_f the attached Appendix'Dl,
Land Use, shows the locatien of the residents listed in Table 3-1 in relation to the Nichols Raneh

ISR Project.

‘Three: NRC-licensed in situ uranium recovery facilities are located within 50 mi of the Nichols
Ranch ISR Project. COGEMA’s Christensen Ranch ISR facility is located approximately 6.0 mi.
north of the Nichols Ranch Unit and approxirnately 4.0 mi to the.Northwes_t of the Hank Unit.
Power ResourCes Inc. (PRI) licensed North Butte amendment area lays approxirnately 2.0 mi to

the North of the Hank Unit and 5.0 mi to the Northeast of the Nichols Ranch Unit.
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’ Tablé 3-1 Neérest Reéidents.

Number of Nearest Permit Distance From
Nearest Residences Inhabitants Area Permit Area (mi) Direction
T-Chair (Rolling Pin) - - Nichols Ranch, ce :
Ranch* 5 Hank 19,29 : E, SW
_Pfister Ranch , 3 Hank 0.6 N
Pumpkin Buttes Ranch 2 Hank _ 1.1 E
Van Buggenum Ranch 0 Hank 4 E
‘Ruby Ranch 2 Hank 6.1 E
Dry Fork Ranch - 3 Nichols 0.9 W
" Christensen Ranch 1 Hank ' 3.5 NW

* T-Chair Ranch sits between thf_: Nichols Ranch and Hank Unit areas. -

- PRI’s -Smith-Highlands Ranch (SR-HUP) ISR fability is located .approximately 45 mi to the

Southeast of the Nichols Ranch ISR Project. Two of the licensed facilities,. Christensen
Ranch and SR-HUP, currently have existing yellowcake - processing plants - with. the
SR-HUP being in operation. The Christensen Ranch plant is currently idle, but is.expected to

be back in production in the near future. PRI’s North Butte amendment area does not have

: ény current processing or wellfield facilities. Figure 1-4 (seé vr»n.;alp poc’ket) of the NRC Technical

Report Chapter 1.0, Proposed Aétivities, show_s‘- the location of each facility in rélaﬁon to

Uranerz Energy Corporation’s Nichols Ranch ISR Project.

After mining activities are completed, the land will be returned to the pre-mining land use of
wildlife habitat and livestock grazing. - Décommission and reclamation activities of the
affected areas resulting from the uranium recovery activities are detailed in the NRC Technical

Report Chapter 6.0 of this application.
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3.1.2.2 Agricultural

Livestock grazing-is the main activity on the project area and adjacent lands. No known sources
of mass food product1on for human consumption exist within 10 km of the project area. Hay was
grown in the past on approximately 127.8 acres of the southern part of the Nichols Ranch Unit,
but because of drought conditions over the last seven years, the crop has not been produced. The
National Resources Conservation Service (NRCS) stocking rate for the Nichols Ranch ISR
Project ranges from 1.0 to 3.0 animal units per acre, per month on range that varies from average

to excellent as listed in the NRCS Technical Guides for the Northern Plains.

3.1.2.3 Recreation

Recreational activities within a’ﬁfty mile radius of the Nichols Ranch ISR Project are mainly
outdoor activities such as camping, hiking, fishing, and hunting,. Almost all of the land on'and _
“adjacent to the Nichols Ranch ISR Project area is private with limited access, but public lands
such as the Thunder Basin Natronal Grassland, located approxrmately 24 air mi to the
east/southeast of the project area, and the Bighorn Mountains, approximately 27 air mi to the
. west, prov1de areas for recreational act1v1t1es The Powder RlVCI' located approxrmately 9.0. air
mi to the west of the pI‘O_]CCt area, also prov1des recreational opportun1t1es for public use. |
Figure 1-1 (see map pocket) of the NRC Technical Report shows the recreatlon spots in regard to

the. proposed project area.-

3.1.24 Water Rights.

Surface and groundwater rights on, -adjacent to, and within 3.0 mi of the Nichols Ranch ISR
Project are listed in Appendix D6, Hydrology, of this application. No adjudicated surface water-
. rights are located in or adjacent (w1th1n 0.5 mi of the perm1t boundary) to the Nichols Ranch ISR
- Project. The surface water rrghts that do exist within the proposed Nichols Ranch ISR Project
area are limited to stock/storage ponds and ephemeral creeks. Groundwater rights i in the Nichols
Ranch ISR Project area are mainly associated with old monitoring and stock wells. No other

adjudlcated water r1ghts are in the project area and lands adjacent to the pI'Q] ject area accordmg to
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the Wyoming State Engine'er"s Office. Uranerz Energy Corporation also does not hold any
adjudicated water rights in the project area. Most wells that are located within the Nichols
Ranch ISR Project area were installed by prior uranium exploration companies, the T-Chair
Livestock Company, or coal bed methane companies. Several additional wells have been
completed in the projeci area by Uranerz Enefgy Corporation for use in collecting baseline

groundwater quality data.

- Wells in the area of the proposed Nichols Ranch ISR Project area are uniformly distributed over
the area excluding monitoring/sampling wells that are permitted by Uranerz Energy Corporation.
Most of the wells are used for livesiock watering through the use of windmills or electric well

-pumps. Well depths vary from 180 ft to 1,000 ft in depth, most of which are completed in sands
other than the ore zone sands. Those wells which are completed in the oie zone sand: will either
‘be abandoned using acééptabie WDEQ methods or will be used as monitoring wells if not
completed in multiple sands. No wells in or adjacent to the project area are used for domestic
water consumption. A domestic water supply well is found on the Pfister Ranch, located
approximately 0.6 mi north of the northern boundary of the Hank Unit. This well is completed at
a depth that is stratigrapnically below the zoneé planned for the ISR extraction. Additionally, the
well is located at a -distant from any planned wellfields and in sandstone units that-do not contain_

" nny uranium mineralization of economic signiﬁcance. iAny extraction activities that take'placé in
the nre'a are very unlikely to afféét this well because the \ivell is completed in a saniistqne unit

- that is separated from the ore zone sandstone by an aquiclude consisting of lmudstoné. The

extensive groundwatef monitoring program utilized during the extraction phase should detect '

any problems prior to this well being adversely affected.

Any water wells that Uranerz Energy Corporation cnnstructs in the project ~area _yvill be
- completed in sands that are stratigraphically below or above the ore zone. The purpose of the.
» welis will be for providing process and wésh down waier to fhe plant facilities -along with -
supplying water for lévatories, saféty'showeis, and change house shower water. Bottled water

will be provided for drinking water.
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Appendix D6, Hydrology, attached to this license a'pplicatic')n' contains detailed hydfologic
information for the Nichols Ranch ISR Project.

3.1.2.5 Industrial
3.1.2.5.1 General/Oil/Gas

Coal bed methane and oil and gas development have and will be taking place in the proposed
project area and on the lands adjacent to the Nichols Ranch ISR Project area. The Hank Unit lies
within -the Hartzog/Pumpkin Buttes Oil Fields. Presently six oil/gas wells exist on the lands

within and adjacent to the Hank Unit. No oil/gas wells are located within or adjacent to the

" . Nichols Ranch Unit. According to the Wyoming Oil and Gas Conservation Commission, no

further oil and gas development will take pléce in the Nichols Ranch ISR Project. The locations
of the oil/gas wells for the Hank Unit are shown in Exhibit D6-6 (see map pocket) of the attached
Appendix D6, Hydrology. Table 2A-1 (of Addendum 2A) of the NRC Technical Report lists all

oil/gas wells found within a 3.0 mi radius of the project area.

The 01l/gas wells located in the Hank Unit should not cause any issues  with the proposed"
extraction activities. The location of the wells and the depths that they are drilled o (< 9,000 ft
deep) will not interfere with the ISR extractions since the ore zone is much shallower than the .-
oll/gas wells None of the oll'/gas wells penetrate the ere zones. Additionally the. COmpletion
'_ techmques used by the oil/gas companies are such that the wells will not cause any potential

_excursmns to occur. The oil and' gas wells in the project area are typically cemented from at
~ least 1,000 ft deep to the surface.. This amount of cement is-sufficient to protect the oll/gas wells »
' fr_om acting as a conduit for any uranium recovery fluids. Pressure monitoring on the oil/gas

. wells also ensures that the oil/gas wells are wolking properly and that the wells integrity is intact.
3.1.2.5.2 Coal Bed Methane

Coal bed methane (CBM) activity is widespread throughout the Powder River Basin. The
methane is produced at a depth of approximately 1,000 ft and greater which is approximately
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400 ft deeper than the uranium mineralization found in the Nichols Ranch and Hank Units.
Since the CBM activity and uranium mineralization are stratigraphically separated with layers of
sandstone, mudstone, and clay, it is very unlikely that any of the CBM wells will be impacted by

the extraction activity and vice versa.

Currently there are 24 permitted and completed CBM wells located in or adjacent to the Nichols .
Ranch Unit. Thirty-three permitted and completed CBM wells are found in the lands in and .
adJacent to the Hank Umt The Nichols Ranch ISR Pr0]ect will not impact any of the current or-.
proposed CBM wells as none of the existing or purposed CBM wells are or will be located
within the planned wellfield areas. Communication between the CBM producers and Uranerz
Energy Corporation has ‘been established with all parties working together:toavoid conflicts.
-Maps of the CBM »producers proposed well sites, access roads, water and gas pipelirle routes, and
utility corridors have been provided to Uranerz Energy Corporation for use in developing

extraction activities.

CBM discharge water will not be impacted by extraction activities in the Nichols Ranch ISR
Project area. Both CBM producers on the Nichols Ranch and Hank Units will be piping water
produced by CBM drilling to locations out of the prOJect area and adjacent lands.- The CBM
produced water will then be either discharged on the surface or stored in large storage tanks, ;

pumped some 30 mi away, and then re-injected into the ground.

‘Exhibits D6- 3 and D6-4 (see map pockets) of the attached Appendix D6, Hydrology, show 4all
CBM wells on, adjacent to, and within three miles of the Nichols Ranch and Hank Units.
Table s 2A-2 through 2A-5 (of Addendum 2A) of Chapter 2.0 of the NRC Technical Report
detail all CBM wells that are permitted and completed in the project area. NRC
* Technical Report, Chapter 2.0, Table 2A-6 (of Addendum QA) defines the abbreviations used in
" Tables 2A-2 through 2A-5. ' -
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3.2 TRANSPORTATION

Access to the Nichols Ranch ISR Project site is either via Wyoming State Highway 50 to
Van Buggenum Road to T-Chair Livestock ranch roads, or from U.S. Highway »387. north on
T-Chair Livestoc_k ranch roads. 'Figure 2-1 (see n1ap pdeket) of the NRC Technical Report
shows the general location and access to the project areas. - The Van Buggenum Road is a county
maintained gravel road that provides access to several ranches located in the project region. This
road consists of a 24-ft wide crowned-and-ditched road that is wide enough to handle two tractor

trailers passing one another. The speed limit is posted at 45 miles per hour.

Ranch roads occurring on the T-Chair Livestock Company are also gravel crowned-and-ditched
roads. Recent activities by coal bed methane producers have improved the major ranch roads
that Uranerz' Energy Corp'oration will use. These roads range from 15 to 20-ft wide and are
constructed and maintained by the land owner and the coal bed methane producers. These roads '
will allow for safe passage of both passenger cars-'a_nd tractor trailers when traveling to and from
the Nichols Ranch ISR Project. The speed limit for these roads is 30 miles per hour. Figure 2-1
(see map pocket) of Chapter 2.0 of the NRC Technical Report outllnes the roads that Uranerz

- Energy Corporatlon w1ll use for the Nlchols Ranch ISR PrOJ ect.

- Wellﬁeld access roads will follow ex1st1ng two track roads and coal bed methane well access
roads If a new wellfield access road is needed, the road will be constructed in such a manner as
- required by the landowner The construction of the wellfield road” will also be designed to

provrde year round access to the wellfield in both dry and wet seasons.

Construction of the wellfield access roads consists of blading approximately- the top 6.0 to
8.0-inches of soil to each side and constructlng a drain on each side with the topsoil windrowed
to the outside of each dram (Actual topsoil depths and volumes will be determined once the
~decision is made to construct a new wellﬁeld access road since topsoil depths change depending
on location.). After the drain i is constructed the topsoil will be placed in the bottom of the drain
and seeded. Next, a layer of approximately 3.0-inches of gravel, conglomerate or scoria material

will be placed on top of the bladed surface to provide an all weather base. This method of
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construction will keep- the driving surface higher than the adjaéent land providing for a good
drainage and preventing bogs from forming during the wet season. A 2.0-ft buffer will exist on
each side of the road where topsoil will not be placed. This method of construction is fully
- supported by the landowner and has been used successfully by the landowner. At the conclusion
-~ of all mining at the Nichols Ranch ISR Project and all restoration in a production area, the

wellfield access roads will be reclaimed, or turned over to the landowner if desired.
3.3 GEOLOGY AND SOILS

3.3.1 -Geology

Geologic ihformation for the Powder River Basin region and specific geologic information
regarding the proposed project area is found _‘in,Appendix D5 of the attached WDEQ Permit to
Mine Application. "The geologic information is also found in Chapter 2.0 of the NRC Technical
Report. | - |

3.3.2 Soils

Soils within the Hank and Nichols Ranch Units»\;vere_ inventoried and mapped baséd on standards
of a National- Cooperative Soil Survey (U.S. Department of Agriculture 1993) and include an
inventory o.f»soil ,types (soil:map units) and soil series based on an Order 3 soil survey conducted
in 2006. A soil map delineating the soil types was prepared and as directed by the WDEQ, soil
samples from botential diAs'tu_rbance areas were collected and ana_lyzéd. Physical and chemical
o charact_eris‘tic’s of the topsoil within the potential ‘disturban(.:e -areas and estimated depths of
salvageable topsoil from the potential disturbance areas for future reclamation purposes were
also estimated. . ‘ _

Soils occurring in the Hank -and Nichols Ranch Unifs are géncrally fine textured throughout with
patches of sandy loam on upland areas and fine-textured. soils occurring in or near drainages.
"The projéct area contains deep soils on lower toeslopes and flat areas near drainages with

shallow and moderately deep soils located on upland ridges and shoulder slopes.
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Based on the results of the soil sampling, there are no factors that will limit the suifability of
topsoil as a plant growth medium during the reclamation phase. All laboratory values were
compared to Table I-2 of WDEQ/LQD Guideline No. 2 (1994) and the results were determined
to be within the suitable range, except for marginal soil texture for four soil profiles from three
samples collected in the Hank Unit. These four soil profiles were determined to have clay soil
textures. Additionally, based on a reconnaissance survey conducted by Natural Resource
Conservation Service, no prime farmland was identified within the Nichols Ranch ISR project

arca.

Detailed soils information for the Nichols Ranch ISR project area is presented in Appendix D7

of the WDEQ Mine Permit Application- and includes a literature review, results and .

interpretations of the soil survey, analytical results of soil sampling, and an evaluation of soil

suitability as a plant growth medium. -

34 WATER RESOURCES

A detailed discussion of the hydrology of ‘the Nichols Ranch ISR Project is contained in the
attached Appéndix D6 and in Section 2.7 of Chapter 2.0 of the NRC Technical Report.

Appendix D6 contains all information regarding baseline water quality sampling, Nichols Ranch

-and Hank Unit pump testing, surface and: groqndwater.right_s, abandoned drill holes, coal bed

methane wells, and oil/gas wells found in-arid within 3.0 mi of the Nichols Ranch ISR Project. -

Appendix D6 should be referred to for any water information/questions regarding the Nichols

~ Ranch ISR Project.

-3.5 ECOLOGICAL'-RE'SOURCES

345,1 Topography

The Nichols Ranch ISR project area is located in southwest portion of the Powder River Basin in- ‘

northeast Wyoming (Knight 1994). The project area is composed of two noncontiguous units -
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located west and southwest of the North Middle Butte in the Pumpkin Butte area. The Hank
Unit is located on the western flank of the North Middle Butte and is located in southwest
Campbell County. Topography of the Hank Unit includes gently rolling hills and low ridges, as
well as steep terrain near North Middle Butte and some steeply eroded areas associated with
Dr Willow Creek (an ephemeral stream) located in the southern portion of this unit. Elevations
1in the Hank Unit range from 5,055 to 5,209 ft AMSL and the area is dissected by a series of |
unnamed and ephemeral drainages that generally drain west and southwest toward Dry Willow
Creek.

The Nichols Ranch Unit is located approxrmately 4.2 mi southwest of the Hank Unit on the
border between Johnson and Campbell Counties. Topography in this area is relatlvely flat with
gently rolling hills and low ridges that drain south toward Cottonwood Creek (an 1nterm1ttent
stream) that is located in the southern portlon of the unit. Elevations in the Nichols Ranch Unit
range from 4,670 to 4 ,900 ft AMSL.

~ 3.5.2 Vegetation |

‘Baselme vegetatlon studies of the Nichols Ranch ISR Mme permit area were conducted in June
and July 2006 in accordance with a vegetation study plan approved by the WDEQ for noncoal

- permit areas.. Thers_ampllng desrgn'and methods used for the vegetation study followed Rule 1=V

- - (revegetation perforrnance standards): Noncoal Rules‘ Chapter 3 (WDEQ amended April 25,
~2006), WDEQ/LQD Guideline Number 2 (WDEQ 1997), and WDEQ/LQD Draft Guldehne 2
- Rewrite (WDEQ 2004).

The prOJect area is composed of eight Vegetatlon/habltat types with approximately 88% of the

4 pI‘OJCCt area composed of two Vegetatlon types (sagebrush shrubland and mixed grasslands)

(refer to Table 3-2). Four wetland areas were found and they will be aV01ded by pIOJeCt-
activities (refer to Chapter 10.0 of the NRC Technical Report). No federal threatened,.
, endangered candidate or proposed plant species were. found, and none are known to occur in the
» prOJect area. Only one designated. noxious weed species. (Canada thistle) and one selen1um
indicator spec1es (two- -groove mllkvetch) were found during surveys; both were found in small'
numbers in disturbed areas. Table 3-2 presents the results of vegetation studies conducted in
June and July 2006. '
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. Table 3-2 Vegetation/Habitat Types, Number of Acres, and Sampling Intensity, Nichols

Ranch ISR Project, 2006.

Estimated Adequate Sample
Vegetation/Habitat  Premine No. of  Percent of Affected Minimum . Size (Nmin)® for
Type Acres " -Project Area Acres - Sample Size'  Vegetative Cover
Sagebrush 1,914.4 56.8 7 20 6.3
shrubland : ‘ : :
Mixed grassland - 1,058.3 314 5 20 10.2
Juniper outcrop 148.3 4.4 20 28.2
Bottomland = - 124.6 37 : ' 20 165
Gréasewood " 64.0 1.9 ’ 15 12.2
shrubland , - ‘ v
Wetland 14 : <0.1 Not sampled T -
Rock outcrop 175 - 0.5 : Not sampled ST
Disturbed lands * ] 423 _ 1.2- Not sampled - - --
Total 3,370:5 100 12°¢

Based on WDEQ/LQD (2004) and on approved samplmg plan for the project submitted
. _ WDEQ/LQD prior to sampling. ) : : S
2 Includes 8.3 acres of previously disturbed lands as evident by annual grasses and weeds and
8.8 mi (32 acres) of roads (30- -ft wide disturbance). ‘
Estimated disturbance from the two productlon plants. Disturbance from wells, pipelines, and
additional dccess roads is unknown. . S _
Estimated disturbance from the two production plants.. Disturbance from wells, pipelines, and
] additional access roads is unknown. ' : ‘

Detailed vegetation information for the Nichols Ranch ISR prOJect area is presented in
,Appendlx D8 of the WDEQ Permit to Mine Appllcatlon and includes results of vegetation
mapping and a description of the vegetation communities, results of cover sampling, a species
| list, "and,é- diséussion of threatenéd and endangeréd species, noxious weeds, and selenium

indicator species.
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3.5.3 Wildlife

3.5.3.1 General

The Nichols Ranch project area is located within the 10- to 14-inch Northern Plains (10-14NP)
zone of northeastern Wyoming (Natural Resources Conservation Service 1988) and the project
area provides habitat for wildlife that is typical for the region. The study area has the potential to
provide habitat for mule deer, elk, pronghorn ‘antelope, jackrabbit, cottontail rabbit, coyote, .
‘bobcat, mountain lion, red fox, badger, raccoon, skunk, chipmunk, rodents, SOngbirds,
waterfowl, eagles, hawks; owls, greater sage-grouse, chukar, wild turkey, Hungarian partridge,
mourning dove, magpie, and crow. Most species are yearlong residents; however, some species

such as elk, eagles, songbirds, and waterfowl are more abundant durrng m1grat10n periods
(Cerovski et al: 2004) ' : :

Mammal and bird species. found during - site speciﬁc -surveys of the project area included
pronghorn, mule deer, bobcat, coyote badger, desert cottontails, white-tailed jackrabbits, greater
sage-grouse, and gray partr1dge Small mammals included black-ta1led pra1r1e dogs and th1rteen-
lined. ground squrrrels Raptors confirmed breedlng included great horned owl, long- eared owl,
| golden eagle, red- talled hawk, and prairie falcon w1nter1ng raptors 1ncluded bald eagle, golden

eagle red-tailed hawk, and rough legged hawk.

Detailed w1ld11fe information for the Nichols Ranch ISR PIOJeCt /area is presented in
Appendix D9 of the WDEQ Permit to Mine Appllcanon and includes a. complete spec1es list,
methods and results of site- spe01ﬁc species surveys, potent1a1 wildlife impacts -and m1t1gat1on

measures, and information concerning threatened and endangered species.

3.5.3.2 Federal Threatened, Endangered, P_roposed andCandidate Species-

Two federal threatened, endangered, proposed, and candidate (TEPC) animal species have been

identified by the U.S. Fish and Wildlife Service (USFWS) to have the potential to occur within
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or in the vicinity of the Nichols Ranch ISR project area. These species include black-footed

ferret (endangered) and bald eagle (threatened).

Prairie dogs are the main food of the endangered black-footed ferrets (BFF) and several black-
tatled prairie dog colonies occur in and adjacent to the two production units. Hor)vever, specific
surveys for BFF were not conducted because the USFWS has determined that BFF surveys are
no longer required in black-tailed prairie dog towns statewide. The area has been block-cleared

for the black-footed ferret; therefore, the project will have no affect on black-footed ferrets.

The USFWS defines communal roosts as six or more birds at one site; the BLM defines roosts as
areas that bald eagles show consistent use. Consistent use areas are areas where eagles are seen
‘two or more times within a given -winter or multiple winters (personal communication,
February 22, 2007, with Thomas Bills, biologist, BLM Buffalo Field Office). The BLM is
moving away from the USFWS roost concept and protecting the “consistent use areas” because it
is seldom that six or more birds are observed roosting in one area (personal communication,
February 22, 2007, with Thomas Bill, bioldgist,' BLM Buftalo Field Office). -Based on the BLM A
database (2006), two roost sites have been recorded on the south side of North ’Pumpkin Butte
-~ and two roost sites have been recorded in Middle North Butte. No communal roosts, as deﬁned
by the USFWS were observed; however, several bald eagles exhibited an afﬁnlty for certain

areas ad]acent the .project-area by either flying or roosting in the survey area. One adult bald

' - eagle was observed perched in a cottonwood tree along. Dry erlow Creek, JUSt north of the

Hank Unit during two of the three winter surveys

Bald eagles were observed ﬂyihg over or ir1 the vicinity of the Nichols Ranch Unit during two of ‘v
the three winter survey_s. Two adult bald eagles were observed soaring above the Nichols Ranch -
Unit during the January 6th survey and one bald eagle was observed flying adjacent the Nichols -

Ranch Unit during the January 17th survey.

The nearest known bald eagle winter roost site is located 4.5 mi southwest of the Nichols Ranch

Unit. The closest bald eagle nest is located along the Powder River in Johnson County
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approximately 10 mi west of the permit area (personal communication, February 22, 2007, with

Thomas Bill, biologist, BLM Buffalo Field Office).

While a few bald eagles may hunt or forage in the project area there are no defined communal
roosts or consistent use areas within or immediafely adjacent to the project area. Therefore, the

project is expected to have no affect on bald eagles.

Based on the results of site specific surveys and other available data, the ISR project is expected

to have no affect on any federal TEC&P species.

3.5.3.3 BLM Special Status Species

The Bureau of Land Management (BLM), Buffalo Field Ofﬁce'a_lso monitors and manages
nonlisted (under the federal Endangered Species Act)' special status (SS) species (i.e., species of
concern) that could occur on federal lands to reduce potential impacts that might lead to their
listing by the USFWS. The BLM list .of SS species included six mammals, 15 birds, two

amphibians, and one fish species.

No mountain_plovers were seen during the t'w'o.survéys or during' ;)pportunistic observations
throughout the 2006 field season. In additioh, fhere are no records that fno’untain plovers exist
within the wildlife study area (BLM 2006;. WNDD 2006). The .closest BLM sighting. of
mountain plover is approximately 4.0 mi from the project area (BLM 2006). Therefore,v the

Nichols Ranch ISR project is expectéd to have minimal impacts to mountain plovers.

One swift fox, a BLM SS species, was observed crossing the Van Buggenum road approximately
5.0 mi east of the project area during the 2006 field season. It is likely that swift fox inhabit the
wildlife survey area because of the suitable short mixed grassland habitat. - Therefore, the

Nichols Ranch ISR prbj ect is expected to have minimal impacts to swift foxes.

- The greater sage-grouse, a BLM SS species, is a year-long resident in the project area and ten

greater sage-‘grouée leks occur within the wildlife study area. All of the leks were active in 2006.
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Direct potential impacts to greater sage-grouse from project activities would include habitat loss
and fragmentation from mine, road, pipeline, and power line construction; alteration of plant and
animal communities; increased human activity that could cause the birds to avoid an area;
increased noise that could cause the birds to avoid an area or reduce breeding efficiency;
increased motorized access by the public leading -to legal and illegal harvest; direct mortality
from increased vehicular traffic; and an increase in mortality from raptors if power poles are

placed in occupied greater sage-grouse habitat.

" To minimize impacts to breeding greater sage-grouse, project activities and vehicular traffic
“would be minimized 1n areas within 0.25 mi of an active lek between the hours of 8:00 pm and
8:00 am during thé greater sage-grouse strutﬁng period (March 1-May 15), and project activities
(i.e., drilling and construction) would be minimized within 2.0 mi of an active lek between
March 15 and July 15. To reduce raptor predaﬁon‘ on gfeater sage-gfouse, the construction of
" overhead power lines, permanent high-profiled structures such as’storage tanks, and other perch
sites would not be COnstructed'within 0.25 mi of an active lek. To nﬁnimize impacts to greater
sage-grouse and other upland bird species (i.e.; Hungarian partridge), removal and disturbance of
vegetation will be kept to a minimum through the use of existing roads for travel and for the
plaqcment of pipelines. All lands disturbed by project éctivit_ié_:s will be reyegetatedlas soon as _
practical following the préjrect disturbing activitiés foll(_)wing approved rgclamatidﬁ practices.
Therefore5 ‘with implementation of the mitigation measures described above, the Nichols Ranch

ISR Project will have minimal impaéts to greater éagev-grous‘e.

The WNDD and »B-LM have occurrence fecords of several BLM SS species in the vicinity of the

permit area including sage sparrow, Brewer’s sparrow, ldggerhead shrike, sage thrasher,
. burr(;wing owl, ferruginous hawk, and northern le;)pard- frog. Based on the lack of any
V observations and existing data, the Nichols Ranch ISR Prdject is expected to have minimal
_impacts on these species. In addition, these afe occurrence records or observatif)ns of any of the
remaining BLM SS species; therefore, the Nichols Ranch ISR Project is expected to have no

impacts on any of the remaining BLM SS species.
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' 3.6 METEOROLOGY, CLIMATOLOGY, AND AIR QUALITY

3.6.1 Introduction

The Nichols Ranch ISR Project area is located in northeastern Wyoming, where the climate is’
generally classified as steppe or semiarid; defined by the American Meteorological Society as
the type of climate, in which precipitation is very slight but sufficient for the growth of short

sparse grass. This climate is due in part to the effective barrier to moisture from the Pacific
Ocean offered by numerous mountain ranges that run primarily north and south throughout the

state, perpendicular to the prevailing west winds. The topography in this portion of Wyommg

tends to restrict the passage of storms and thereby restrict precipitation in eastern Wyomlng

(Curtis and Grimes 2004).

There are‘no meteorological stations within or immediately acljacent to the Nichols Ranch ISR
Project area. Therefore, meteorological data has been collected from seven meteOrological stations
surrounding the project area; six of the stations are operated by the National Weather Service and
one station is operated by a prlvate firm (Intermountain Laboratory [IML]) and it is located at the
Antelope Coal Company Mine (Antelope) (Table 3-2a and Figure 3-1). The NWS stations were:
.selected because they are the closest meteorologrcal stations to the Nichols Ranch ISR Project
area and will prov1de regional and local weather information that is relevant to the Nichols ‘
Ranch ISR PI‘O_]CCt area. All of the selected meteorologlcal weather stations provide temperature

. and prec1p1tat1on data. The Casper Natrona Airport, Antelope Gillette, and Buffalo stations

provide -wind data and only the Casper Natrona Airport station reports relative hum1d1ty and

evaporation data. The Antelope station was chosen based on. its relative close p_roximity to the
Nichols Ranch ISR Project area. It is located in an area with similar topographic features to the

project area and the site records wind data that is not available at most of the other

meteorological stations in the area. The Antelope station offers the most representative data for
the generation of the monthly wind roses and seasonal diurnal temperature norms requ1red by the
NRC. The NRC also approved use of the Antelope station for Energy Metals Corporatlon s
| Moore Ranch Uranium Project License Application that is located approximately 10 mi south of
the Nichols Ranch ISR Project area. The other meteorological stations will be used in the’

- discussion of regional climatology and meteorology.
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" Table 3-2a  Meteorological Stations Included in Climate Analysis.

Direction from

_ Distance
from Nichols Nichols Ranch Meteorological
‘ Data . RanchISR ISR Project Elevation Parameters
Weather Station Collected Project Area Area (ft above Used in this - Period of
(ID Number) ‘By (miles) (compass) sea level) Report Records 2
B . Wind, 1987-
Antelope Mine * IML 48.5 SW 4,675 temperature, 2007
precipitation
' ‘ ' - Wind, 1899-
Buffalo (481165)" NWS 58 NW 4,670 temperature, 2007
‘ precipitation '
_ , Wind,
Casper Natrona B temperature, 1948-
County Airport NWS 60 Ssw 5,338 precipitation, 2007

- (481570) '¢* ’ - " humidity,

. T evaporation o
Dull Center 1 SE ‘ - Temperature, 1926-
(482725)" NWS >4 ESE 4,415 precipitation 2007

. : Wind L ai
Gillette 9 ESE i 1902-
(483855) ! NWS 46.5 . NNW 4,640 temp_efatdre, 2006

’ : ‘ : precipitation .
Glenrock 5 ESE . : Temperature, 1941-
(483950) ! ANWS 62 S 4,948 ' precipitation 2006

. N1 ' Temperature, 1939-

Midwest (486195) - NWS . .25 SwW . 4,860 * precipitation 2006
- Datav was obtained from the western Regional Climate Center - website

http://www.wrcc.dri.edw/summary/Climsmwy.html. Temperature is measured 2 m Above Ground Level (AGL).
anemometers are 20 ft AGL and preclpltatlon is collected 2-3 ft AGL.

The perlod of record 1nd1cates the begmmng and ending dates for which the station was open. IMPORTANT:
The availability of data from any given station is not directly related to the period of record.. Many stations do
not provide data to NCDC. To determine what data is available for a given station, please check the station’s
Data Inventorles Please contact NCDC if confirmation of data avallablhty is needed

IML = Inter—Mountain Labs Temperature is measured 3 m AGL‘ and anemometers are 1 0 m AGL.

Data Was obtained Wyoming C,lir;late Atlas Curtis and Grimes 2004.
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. Figure 3-1 Location of Regional Meteorological Stations.
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3.6.2_Regional Overview

3.6.2.1 Temperature

Regional temperature information was collected from the seven meteorological stations listed in
Table 3-2b. Regional monthly average, monthly minimum, and monthly maximum temperatures

is presented in Figures 3-2, 3-3, and 3-4 respectively. The region has an average annual

temperature between 45-50°F (Curtis and Grimes 2004) (Table 3-2c), an average monthly

maximum temperature between 85-90°F (which occurs in July), and an average monthly
minimum temperature between 10-18°F (that occurs in January) (refer-to Figures 3-3 and 3-4).

According to Curtis and Grimes (2004) there are approximately 101-120.frost-free days a year in.

~ the region, with the number of frost-free days decreasing with increasing elevation.

Large diurnal temperature variations are found in the region due in large part, to its altitude and

- low humidity. Figure 3-4a depicts' the seasonal diurnal temperature variations at the Antelope

Station (Intermountain Laboratory 2009). -As expected summer has the highest average diurnal -

temperature with winter and spring recordmg the lowest average diurnal temperatures. The hlghest

_dally temperatures. occur between 12:00 noon and 6:00 pm local time. The coolest temperatures -

are in the early mornlng hours between 4:00 and 6:00 am: .

‘Table 3-2b  Annual Average Temperature for Select Stations.

Station - B “Average Annual Temperature (°F)

Antelope Mine . 46

Buffalo o il 46

Casper Natrona County Airport o » 45
' Dull Center _ 46

Gillette e 45

Glenrock o 47

Midwest : 46
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Average Temperatures
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Figure 3-2  Average Monthly Temperatures for Select Meteorological Stations.

Low Temperatures
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Figure 3-3 Average Monthly Minimum Temperatures for Select Meteorological Stations.
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High Temperatures
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Figure 3-4  Average Monthly Maximum Temperatures for Select Meteorological Stations.

Antelope Coal Company Seasonal Diurnal Temperatures

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hours

Figure 3-4a  Seasonal Diurnal Temperature Variations at the Antelope Station.
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3.6.2.2 Precipitation

The regional near the Nichols Ranch ISR Project area is representative of the high plains in
Wyoming and receives an average of 11-15 inches of precipitation per year (Table 3-2¢)
(Curtis and Grimes 2004). Of the seven stations used to report precipitation data, the Gillette
Station has the highest annual average precipitation with 15 6 inches per year and the Antelope
Mine Station had the lowest annual average precipitation of 11.2 inches per year. Monthly
average precipitation for the seven stations is presented in Figure 3-4b. The average monthly
maximum precipitation for all satiations ranges between 0.16 and 2.75 inches per month and the

seven meteorological stations show a similar pattern of precipitation. Most precipitation occurs

- in May or June across the region and the least amount of precipitation occurs in the months of

December, January, and February.

Monthly minimuﬁ*n and- maximum precipitation for the selection mefeofological stations is
presented iﬁ Figures 3-4¢ and 3-4d respectively. Minimum preciﬁitation amounts for the select
stations are generally less than 0.10 of an inch, with only a few months for a few stations
consistently having a minimum of more than 0.20 inches. The maximum monthly precipitation
amounts for the select stations are much more variable with a majority of the stations recording a
maximum between 1.0 and 8.0 inches per month and documents heavy thunderstorms that are
common in the region during the late spring and summer months. Only the Gillette Station has
ever 'recorded'-mohthiy maximum précipitation of more than 8.0 inches, ‘a;nd. these Were 10.0 and
11.0 inches. ' B

Table 3-2c ~ Average Annual Precipitation for Select Stations.

Station . Average Annual Precipitation (In)
Antelope Mine : . 11.2 ’
Buffalo 1347

Casper Natrona Counfy Airport . 11.9
‘ "Dull Center , , 12.6
Gillette S 156
Glenrock : T125
Midwest 12.7
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Average Precipitation
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Figure 3-4b  Monthly Average Precipitation (in inches) for Select Station.
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‘Figure 3-4c  Monthly Minimum Precipitation (in inches) for Select Stations.
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Maximum Precipitation
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Figure 3-4d  Monthly Maximum Precipitation (in inches) for Select Stations.

3.6.2.3 Wind

The entire state of Wyoming is windy and ranks 1st in the US with an annual average wind speed
of 12.9 mph. During the winter there are frequent periods when the wind reaches 30 to 40 mph
with gusts of 50 or 60 mph (Curtis and Grimes 2004). Of the meteorological stations used in this
regional analysis only four stations have any wind data and these are the Antelope, Buffalo,
Casper, and Gillette Stations. Both the Antelope Station and the Nichols Ranch ISR project area
are located in open rolling hill country and it is closest to the project area. The Antelope Station
is located approximately 48 mi southeast of the Nichols Ranch ISR project area and is slightly
lower than the Nichols Ranch ISR project area. The Antelope Station is located at an elevation
of 4,675 ft above mean sea level (AMSL) and the elevation within the Hank Unit ranges from
5,055 to 5,860 ft AMSL and the elevation within the Nichols Ranch Unit ranges 4,670 to 4,920 ft

AMSL. Wind data from the Antelope meteorological station are reasonably representative of the
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climate. in the general area and are consequently used as the basis for the following discussion.

On-site analysis of wind is more in depth and will be discussed later on.

3.6.2‘.4 Wind Speed

Based on the Antelope Station, the annual average wind speed is approximately 11 mph and the
maximum wind speed averages .approximately 47 mph. Based on wind data from the four
meteorological stations it appears that the winds are weakest in the pre-dawn hours and strongest
in the mid-afternoons, tapering off again as night falls. Wind speeds are highest in the early

E spring and significantly reduced during winter months (Curtis and Grimes 2004).

3.6.2.5 Wind Direction

Based on the data from the four select stations, the regional wind directions are highly variable .
and are strongly influenced by local topography and general weather patterns. The wind pattern
for the stations located in the northern portion of the region (Buffalo and Gillette) show a gen)eral
westerly pattern with a relatively strong component from the north. Stations in the central and
southern portion of the region (Antelope and Casper) also show a generally westerly pattern with

a stronger west-southwestern component.

For the central and southern portion of the region (including where the Nichols Ranch ISR
project is located), winter months show wind primarily from 200-230 degrees, roughly south
southwes.t. Then by spring and into summer winds are from the south-southwest early in the day
and become more Southerly toward evening. By the fall, winds _return‘to a south-southwest

pattern for most of the day (Curtis and Grimes 2004).

3.6.2.6 Humidity

Wyoming’s annual average relative humidity is quite low and is particularly low in the summer.
In the project area, the mean annual relative humidity is between 52% and 60%. However,

'during the warmer part of the summer days, the humidity across the state can drop to about 25 to
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30% and on a few occasions it will be as low as five to 10%. Late at night, when the temperature
is lowest, the humidity will generally rise to 65 or 75%. This results in an average diurnal
variation of about 40 to 45% during the summer, but in the winter the variation is much less

(Curtis & Grimes 2004).

3.6.2.7 Evaporation

Wyoming’s low humidity, abundant sunshine, and relentless winds contribute to a high rate of
evaporation. Annually, statewide evaporation rates range from 30 to about 50 inches. In the
Nichols Ranch ISR project area evaporation is likely 40 to 45 inches annually. Evaporation in
Wyoming varies much less on a yearly basis than precipitation. Even extreme variations in

annual total evaporation are within 25 percent of the long term annual average (Curtis and

Grimes 2004).

3.6.2.8 Severe Weather

Information on severe weather in the region of interest is not available; however, severe weather
in Wyoming is relatively uncommon in part because of the Rocky Mountains’ ability to separate
and block prevailing air flows from the Gulf of Mexico, north-central North America, and the
Pacific Ocean thus minimizing clashes between contrasting air masses that produce severe
weéfher (Curtis and Grimes 2004). Thunderstorms and hailstorms are the most common severe
weather events in the state and region and hailstorms are the most destructive type of events.
Severe hail (size 0.75 inch or larger) events occur about 29 times a year across the state with the
greatest frequency by far occufring over the extreme southeast part of the state. The annual
frequency of thunderstorms range from about 30 days per year on its western border; to about
50 days per year in the extreme northeast and southeast corners of the state (Curtis and

Grimes 2004).

Tornados are not a common occurrence in the area and “significant” tornados are much rarer.
Tornado intensity is measured by the Fujita (F-Scale) and range from the weakest intensity

storms (FO).to the strongest storms'(FS). Significant tornadoes are considered to be F2 intensity

Rev. May 2009 ER-46



Uranerz Energy Corporation L Nichols Ranch ISR Project

winds, between 113 and 157 mph or stronger, or if a weaker tornado kills a person. Significant

tornadoes occur in about four out of 100 tornadoes in Wyoming (Curtis and Grimes 2004).

3.6.2.9 Mixing Height

Mixing height or inversion height data is limited for the Nichols Ranch ISR project region. The
meteorological station at Lander Wyoming reports the only archived mixing height data for the

state and it is available at http://www.epa.gov/scram001/mixingheightdata.htm. Mixing height

for the state fluctuates widely‘. The extreme low, one meter and extreme hrgh over 57,900 m
were recorded in the same year. The average morning mrxmg height for the 5-year period at the
Lander Station between 1987 and 1991 was 659 m. For the same perlod the average afternoon

mixing height was 4,074 m.

3.6.3 Site Specific Analysis

Due to the similar topography and proximity of the Nichols Ranch ISR Project area, the
Antelope Station will be used to describe local weather conditions at the Nichols Ranch ISR

Project area.

‘ 3.6.3.1 Temperature -

Temperature data collected at the Antelope Station are illustrated on Figures 3-2; 3-3, and 3-4
and present the monthly average monthly minimum, and monthly maximum temperatures

respectively. Seasonal diurnal temperature data for the Antelope Station 1nd1cates large daily
variations as expected in locations with high altitude and low humidity such as that in the
Nichols Ranch ISR project area (see Figure 3-4a). This data indicates that average daily
variations can be as much as 15° to 25° in dry summer months and the daily temperature varies

only 10° to 15° during cooler, more humid times of year.
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3.6.3.2 Precipitation

Precipitation data for the Antelope Station is presented in Figures 3-4b, 3-4c, 3-4d and will not
be repeated here. The Antelope Station recorded slightly less precipitation throughout the year
compared to the other selected stations but it exhibits a seasonal trend that is comparable to other

selected stations in the area.
3.6.3.3 Wind

Average wind speed data for the Antelope Station is presented in Figure 3-4e. The annual
average wind speed is approximately 11 mph and the maximum wind speed averages

approximately 47 mph. Based on this data it appears that the winds are weakest in the pre-dawn

“hours and strongest in the mid afternoons, tapering off again as night falls. Wind speeds are

highest in the early spring and significantly reduced during winter months.

The annual and monthly wind rose data for the Antelope Station is presented in Figures 3-4f
through 3-4i. The annual wind rose indicates predominantly west and west-southwest winds for
the area. Wind from those two sectors make up well over 20% of annual wind. These figures

show a pronounced seasonal difference with.still a strong west and west-southwest direction and -

_a larger percentage of the wind during the spring coming from the northwesterly direction. The

wind direction also shows a distinct increase in winds from the southeast and northwesterly
direction during the summer, transitioning to a more westerly direction during the late summer
through the fall. The prominent wind direction during the winter is strongly dominated by west

and west south-west winds.
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‘ Antelope Mine Wind Speeds
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Figure 3-4e  Average Monthly Wind Speeds (mph) at the Antelope Station.

The Joint Frequency Distributions for the Antelope Station are included in the MILDOS section
(see Addendum 7C) of this document. The distributions show the frequencies of average wind
speed for each direction based on stability class. More than 55% of winds at the Antelope
Station fall into stability class D which represents near neutral to slightly unstable conditions.
The light winds which accompany stable environments can be seen by the stability Class F

(stable) summaries.
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' Figure 3-4f  Annual Wind Rose 1987-2006 for Antelope Mine.
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Figure 3-4g  January through April Wind Roses.
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Figure 3-4h  May through August Wind Roses.
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Figure 3-4i  September through December Wind Roses.
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' 3.6.3.4 Effects of Local Terrain

Immediately to the east of the Hank Unit and approximately 4.0 mi to the east of the Nichols
Ranch Unit is a series of buttes known as Pumpkin Buttes. These buttes rise approximately
1,000 ft above the proposed project area of the Hank Unit and slightly more than that above the
Nichols Ranch Unit. The proximity of the Pumpkin Buttes to the Nichols Ranch ISR project
area cannot be ignored, but should have limited impacts on the climate surrounding the project
area. Considering that the prevailing winds in the area are from the west and west-southwest, the
change in elevation is relatively minor, temperature and relative humidity in the region are quite
low, topographically generated weather systerrrs are expected to be nominal. It is possible that
the buttes do produce some micro climatic effects on the local precipitation pattern but these

effects would be variable and diverse especially given the variable nature of summer

precipitation events.

The along-slope wind systems, while certainly present, are expected to be insignificant since the

- daytime adabatic or upslope wind has just a few hundred meters to gather strength before

reaching the apex of the buttés. Returning katabatic or down slope winds in the evening should

also be minimal as winds in the area tend to decrease with nightfail., “The potential for

’ mountain*-gap wind betweerl North Butte and North Middle Butte exists but is expected to be

y neg]igible. First, the narrow dimensions of the buttes.do not allow for a buildup of wind speed as

would' be expected in a true V,alley‘ situation. Secondly, in general when air stratification is B
,stabi_e, ‘the air flow tends to be from high to low pressure and wind could emerge through a gap
as-a “_jet’; known as mountain-gap wind. However, joint frequency distribution data s'hows.
stability class F winds, the most stable, to be quite light in the region; Therefore, while the buttes

themselves are a-striking visual characteristic of the landscape topographically speaking they are

~of little magnitude.
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3.6.2 Air Quality

3.6.2.1 General

There is no known‘ air quality permits required for the Nichols Ranch ISR Project area, and
there are no known air quality permits near the project area. A meeting between Uranerz
. .Energy Corporation and the WDEQ was held to discuss the potential air quality permits that may
be required for the Nichols Ranch ISR Project. After discussing the Nichols Ranch ISR Project,
Uranerz Energy Corporation agreed to submit an emission inventory to the WDEQ in order to
‘establish in any air quality pefmits are needed. Because of the minimal amoont of emi‘ssions
produced by the plant operations and the minimal surface disturbance and vehicular traffic -
associated with the operation Uranerz Energy Corporation believes that no air-quality permits
will be required. If any air quality perrni“ts,are required by the WDEQ), then these permits will be .

obtained prior to beginning any construction activities for the Nichols Ranch ISR Project.

3.6.2.2 Impacts

} Impacte, on air qdalify aé_sociated‘ with the operations. of the Nichols .Rahcﬁ ISR Project‘ will _be
very minimal. Access. to the project aree-lAwill be via 8.5 mi of Canllpbelll*. County maintained -
gravel ‘road,'.then 8.5 mi of gravel ranch roads if accessing the project area from Wyoming
Highwéy 50, or approximately 22.3 mi of gravel ranch roads if accessing_.the-property-from
U.S. Highway 387. Both the county and ranch roads are currentl}; used by numerous oil/gas and
coal bed fnethane-companies that are active in the region. Th_eseroads have been developed and
rahge-frbm 18 to 24-ft wide erowned-and-ditch roads. The closest residence to the‘accesé route

“is the Pfister Ranch located approximately less than a 0.25 mi to the west of the route ‘and
approximately 0.6 mi to the North of the Hank Unit. With the prevailing wind direction out of -

: the southwest, dust produced by the mining operatlons and vehicular trafﬁc will generally be

blown to the northeast which should not affect ranchlng operations.

Particulate emissions associated with the Nichols Ranch ISR Project will also be minimal. Of

the 3,370 acres within the project area, only approximately 300 actes or less of lands w1ll be
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disturbed with stripping of topsoil occurring approximately 100 acres or less. In order to reduce
particulate emissions in the well field by drilling equipment and well field maintenance vehicles,
access roads will be maintained via motorized patrol. Natural vegetation will also be left un-

disturbed whenever possible to prevent wind erosion.

. Vehicle traffic entering the Nichols Ranch ISR Project is estimated at eight passenger vehicles

per day per week along with six tractor trailers per week. Fugitive dust emissions from this

. traffic are estimated at approximately 135.9 tons per year using the longer of the two access

routes as a basis for the fugitive dust calculations. Wellfield fugitive dust emissions were not
considered in calculating the overall fugitive dust emissions since the wellfield is not considered
a major source of emissions. Estimated fugitive dust emissions during construction of the
fac111t1es of the NlChOlS Ranch ISR Project were also not included in the fugmve dust emission
calculation since the amount of vehicular - activity that will be taking place during the
construction will be similar-to the traffic of the actual operation. Figure D4-5 (of the attached

Abpendix D4) outlines the methods used to calculate the fugitive dust emissions.

From Figure D4-5, itis estintated that an emission rate of 135.9 tons per year can be expected for
the Nichols Ranch ISR Project. -As this is below the 250 tons per year threshold for PSD review,

an- analys1s to determine-air quallty 1mpact is considered unnecessary

All other emissions from the Nlchols Ranch ISR Project are mmlmal Table 3 3 details the other

potential operation emlssmns and their potential em1ss1on quantlty

Table 3-3- Emissions Inventory.
Emission Estimated Emission (tons/yr)
CO, V - - - 353.70 »
HCL - o 0017
H,0, _ - 0.003
NaOH o _ 0.0003
Fugitive Dust ' 135.9
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3.7 NOISE

The A-weighted sound pressure level, or A-scale, is used extensively in the U.S. for the

measurement of community and transportation noise; and is a m\easure of noise in A-weighted

- decibels (dBA) that is ditectly correlated with commonly heard sounds (Table 3-4).

Noise-sensitive receptors in and adjacent to the ISR Project area include residences, nesting

raptors, and greater sage-grouse. No ambient noise measurements have been made in the IRS

Project area; however, noise levels are likely to be in the range reported for “farm in valley” sites

by Wyle Laboratories (1971), where median noise levels ranged from 29 to 39 dBA, dependln'g

-on the time of day. The generic environmental impact statement for in situ leach uranium

| milling - facilities (Nuclear Regulatory Commission [NRC])' and Wyoming Department of
Environmental Quality [WDEQ] 2008) estimates existing ambient noise levels in the

undeveloped rural areas if the Wyommg East Uranium M1111ng Reglon (in which the ISR PI'O_]eCt '
is located) would be 22 to 38 dBA. High winds, trucks and traffic likely range from 50 to -
60 dBA on.occasion. Use of agrlcultural equ1pment as ‘well as oil and gas drilling and
completion operations in the general area, likely result in temporary noise levels of 70 dBA to
more than 100 dBA.

Table 3-4 7 Comparison of Measured Noise Levels with 'Cor‘nmonly'HeardSounds. !
~ Source . - Lo © - dBA i} - Description .
Normal breathing : o - - 10 - Barely audible
Rustling leaves ' ' . ' 20 ’ '
Soft whisper (at 16 ft [Sm]) = ] ' 30 - - E Very quiet
Library _ o . - 40 7 S
Quiet office ‘ - . o500 - Quiet
Normal conversation (at 3 ft [l m]) 60 '
Busy traffic - oo - 70
- Noisy office with machines; factory 80 _
Heavy truck (at 49Wﬁ [15 m]) v 9 - Constant exposure eudangers hearing

' Tipler (1991).
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3.8 HISTORIC AND CULTURAL RESOURCES

Reports containing information regarding historic, cultural, and paleontological resources for the
Nichols Ranch ISR Project are discussed in detail in Addendums 3A and 3B. Addendum 3A
contains the cultural resource report for the Hank Unit. Addendum 3B contains the results of a
paleontological survey conducted for the Nichols Ranch ISR Project. Addendum 3C contains
the results of an 80-acre block inventory that was completed for a previously uninventoried area
in the Hank Unit. All addendums are considered confidential and not for public disclosure under
10 CFR 2.390. Please refer to the affidavit regarding the withholding of this information from

public disclosure.

3.8.1 Cultural Resources

Class I Literature Search for Uranerz Energy Corporatlon S Nlchols Ranch ISR
Project Permit

File searches (Nos. 20980, 20981, and 22571) was conducted on November 19, 2007 and August
19, 2008, through the Cultural Records. Office of the Wyoming State Historic Preservation
Office (SHPO) for Sections 7, 8, 17, 18, and 20, T43N," R76W; Sections 30 and 31, T44N,
R75W; and SCCUOHS 5-8,-T43N, R75W. Uranerz Energy Corporatlon s proposed Nlchols Ranch

ISR PI‘O_] ect occurs within these legal descrlptlons

Ten projects have -been conducted within the sections for seven block and three block/linear
~ surveys; they ‘were: completed .for five mine bl_oéks, threé well pads and-»accvess roads, and two -
well pads (Table 3-4). A few recent projects have yet to be approved by the BLM and have not
been accessioned into the SHPO database; therefore, they are not included in Table 3-4. Fifty
sites, howe\'fer? have been recorded in the sections. Of these, 43 are prehistoric sites, five are
_ historic sites, and two are multicomponent prehistoric/historic sites. The sites are summarized in
" Table 3-5 and presented in Exhibit D3-1 (of the attachied Appendix D3). Of the i)rehistoric sites,
16 are eligible for listing on the National Register of Historic Places (NRHP), 19 are not eligible,

seven are not eligible with SHPO concurrence, and one is unevaiuated with SHPO concurrénce.

Of the historic sites, one is eligible and four are not eligible. One multlcomponent site is eligible

for the NRHP and one is not ehglble with SHPO concurrence.
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. Table 3-4a

" Previous Cultural Resource Inventories Within -or near Uranerz Energy
Corporation’s Nichols Ranch ISR Project Permit Area.

Accession No.  Project Name Contractor ! Type * Legal Location
76-352-0 Brown’s Ranch Uranium Mine OWSA B Section 6, T43N, R75W
77-1-0 " Brown’s Ranch Uranium Mine OWSA B Sectidn 30, T44N, R75W
79-680-0 Brown’s Ranch Uranium Mine PE B/L . Section 6, T43N, R75W
80-1209-0 Fed BZ 1 AS " B/L Section 7, T43N, R76 W
81-2054-0 Fed B-R-1 AC B Section 6, T43N, R75W
81-2054-0 Parker Fed 34-6 Testing AEC B Section 17, T48N, R71W._
4-2191-0 ’ East Bullwhacker CBM POD SWCA B "Section 20, T43N, R76W
- 6-1350-0 : Dry Willow CBM POD #1 SWCA B Section 31, T44N, R75W
6—,1350-2 Dry Willow POD 1 SWCA B Section 31, T44N, R75W
o ' Supplement ' ‘
6-1465-0 " Dry Willow POD Block Survey Arcadis B. Section 20, T43N, R76W

1

2

Table 3-5

AC = Archeo Consultants;

Arcadis =

Arcadis U.S. Inc.; AEC
AS = Archaeological Services; OWSA = Office of the Wyomlng State Archaeologlst PE = Powers Elevation.
B =block; B/L = combmatlon block/linear.

Ranch ISR Project Permit Area.

: Aréhaeologiczil Energy Consulting,

Previously Recorded Sites W1th1n or near Uranerz Energy Corporation’s Nlchols

R Legal Location

NRHP
Eligibility’ Time  Accession

30

‘Site No.. Township Range Section Site Type Landqwner Status ! Period No.’

48CA379 44N 75W 31  Lithicscatter  Private NE/SHPO P . 6-1350
48CA5386 43N T6W 8 Lithic scatter Private NE P o
48CA5390 43N 76W 17  Lithic scatter Private E P -
48CA5391 - - 43N - T6W 17 Lithic scatter Private. - E. P -

. 48CAS5393. 43N . T6W 20 Inscription * Private NE P --
48CA5406 43N . T6W 17 Lithic scatter Private NE P -
48CAG6146 = 44N 75W 31 Opencamp - BLM NE/SHPO P 6-1350
48CA6147 - 44N 75W 31  Opencamp/trash BLM NE/SHPO  PH 6-1350

) o scatter T
48CA6148 4N T5W 31 Lithic scatter BLM - NE/SHPO P 6-1350
48CA6149 44N 75W 31 Lithicscatter ~ BLM NE/SHPO P 6-1350
48CA6150 44N 15W Lithic scatter Private NE/SHPO P 6-1350
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‘ " Table 3-5 (Continued)

Legal Location NRHP
: Eligibility Time Accession

Site No. Township Range Section Site Type Landowner  Status ' Period 2 No.?

48CA6151 4N TSW 30 Lithic scatter Private - NE/SHPO P 6-1350

48CA6153 44N W 30 Open camp Private U/SHPO P 6-1350

48CA6155 44N - T5W " 30 Lithic scatter Private NE/SHPO P 6-1350
48CA6342 43N 5W 6 Open camp BLM NE P -
48CA6343 43N T5W 6  Open camp BLM ~ NE P -
48CA6344 43N T5W 6  Opencamp BLM NE P -
48CA6345 . 43N T5W 6  Open camp BLM . NE . P -
48CA6474 ~ 43N TSW 8  Rockshelter =~ Private - . E P -
48CA6475 43N T5W 7 Open camp  Private " E P -
48CA6476 43N 5W 8 Open camp Private - E P. --
48CA6477 43N . 75W 7 Lithic scatter Private‘ . NE P -
48CA6478 43N | I5W .8  Open camp Private E P --
48CA6479 43N T5W 8  Opencamp - Private E P -
48CA6480 43N T5W 8  Opencamp- * Private E P --
’ 48CA6481 43N T5W 8  Opencamp * Private E P
48CA6489 43N T5W 8 Open camp - Private E P --
48CA6490 . 43N 75W 6,7  Open camp Private . E P --
| 48CA6491 43N 7SW . 7  Lithicscatter - Private . NE= P
4SCA6498 43N 75W 8  Lithicscatter  Private NE P -
43CA6499 < 43N - 7SW 6,7 Lithicscatter Private ‘ NE P -
48CA6748 43N . 75W - 6  Opencamp BLM E P -
48CA6749 43N 75W . 6 . Lithicscatter Private NE P -
48CA6750 44N 75W 31  Lithicscatter - BLM NE- P -
48CA6751 ‘4_4N 75—W 31 Open camp BLM E ‘ P --
48CA6752 44N T5W 31 © Open camp BLM NE P -
48CA6753  44N°  75W 31 - Opencamp BLM E P -
48CA6754 44N 7SW 31  Lithicscatter - BLM P -
48102944 43N 76W 8  Trashscatter  Private NE  H -
48102945 43N 76W 8 Trashscatter  Private  NE.  H -
48J02946 =~ 43N . 76W 7,8 Open camp Private . E P -
48J02947 43N 76 W 7 Lithic scatter Private NE P --
. 48J02048 43N 76W - 17  Lithicscatter  Private NE P -
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’ Table 3-5 (Cohtinued)

Legal Location _ NRHP

Eligibility Time Accesswn

Site No. Township Range Section Site Type Landowner  Status ' Period No.?
48]02949 43N 76W 17 Trash scatter - Private NE ‘H --
48J02950 43N 76W 17  Trashscatter = Private NE H --
48102951 43N 76W 18  Homestead Private E H -

' 48J02953 43N T6W 20 Lithic scatter/ Private E . P/H -

building remains

48102957 - 43N 76W 17  Lithicscatter  Private NE P -
48J02959 43N 76W 18  Lithicscatter  Private NE P -
48102960 43N 76W 18  Lithic scatter Private =~ NE P L

' " E = eligible; NE = not eligible; NE/SHPO = not eligible with SHPO concurrence; U/SHPO = unevaluated with
SHPO concurrence. .

H = historic; P = prehistoric; P/H = multicomponent prehistoric/historic.

-- = sites that are not yet accessioned with projects, sites associated with projects that have not yet been

accessioned in the cultural records office, and sites with projects that do not extend into this section.

The entire area encompassed by the Nichols Rénch Unit permit boundary (within Sections 7, 8,
17, 18, and 20, T43N, R76W) was inventoried at the Class III level by Western Land Services‘
Shendan Wyommg, for the Tex Draw CBM POD, which has not been analyzed by the BLM ~
(personal communication, November 21, 2007 with Clint Crago, Archaeologlst BLM Buffalo »
- Field Office). ' N ‘

Within the Hank Unit permit boundary, all of Section 30 and all but the SENE, NESE, and SESE .
of Section 31 were inventoried. for the Dry Willow 1 POD, which has been approved by BLM
(ﬁersonal corrimunication November 21, 2007, with Clint Crago, Archaeologist BLM Buffalo
Field Ofﬁce) The SENE, NESE, and SESE of Section 31 were inventoried in 2007 for the
Uranerz Energy Corporatlon s Hank In- situ Uranium Project, but 1t has not been rev1ewed by »
BLM. All of Sections 6-8 T43N, R75W, were inventoried at the Class III level in 2006 by
Arcadis U.S., Inc. for 'rhe Dry Willow Phase 4 POD (report in progreés). In August 2008, the
WSW (80 acres) of | Section 5, T43N, R75W, were inventoried by TRC' Envirorrmental
Corporation at the Class III level and the accompanying report is presenred in Addendum 3C.
’ ~ All areas within the Hank Unit have been inventoried at a Class III level for cultural resources.
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Traditional Cultural Propertv Site 48CA268

The Hank Unit within Uranerz Energy Corporation’s Nichols Ranch ISR Project permit area

occurs adjacent to the west side and lower slopes of Pumpkin Buttes. In 2004, the entire summit

area of Pumpkin Buttes (North, North Middle, South Middle, and South buttes) was

recommended as a Rural Historic Landscape (RHL) with a contributing Traditional Cultural
Property (TCP) (Site 48CA268) (Seletstewa et al. 2004). This recommended -designation

followed Native American consultation with affected Native American tribes. A Memorandum.

of Agreement was signed September 25, 2006, between Native American tribes and participating

agencies and Site 48CA268 was determined to qualify as a TCP but not a RHL (personal'.
- communication, November 29, 2007,. with Clint Crago, Archaeologist, BLM Buffalo Field

Office). The final 2006 report and site form have, to date, not been accessioned by SHPO. The

site boundary of the TCP follows the elevation contour of 5,500 ft above mean sea level

(1,676 m) that corresponds to the average summit elevation of the four buttes that comprise

Pumpkin Buttes. Therefore, due to the immediate proximity of the Hank Unit permit boundary,

any ground disturbance within the permit boundary would constitute an adverse effect to the

- setting of the TCP, which is eligible for listing on the NRHP. Further, if ground disturbance is

_ proposed within the boundary of the TCP such activity would constitute an adverse effect to the
"TCP and would requlre Native Amerlcan ‘consultation and a subsequent Memorandum of

Agreement between all affected participants. -

. 3.8.2 Paleontological Resources

A-paleontological survey was conducted for the Nichols Rénch ISR Project. From the Asurvey :
_ performed, the Nichols Ranch ISR Project was concluded to have no major impact to significant
~ fossil remains because of the geology and .poor exposures of fossil bearing sediments One
recommendation from the survey is to have a monitor present to oversee any major ground
disturbing events when more than a few feet of surface are removed. Uranerz Energy -
Corporation will comply with this recommendation when conducting any construction that will

involve the removal of several feet of soil. Additionally, if any fossil remains are found during
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ariy construction activities, Uranerz Energy Corpbration will immediately contact the appropriaté

state and federal agencies.
The complete paleontological survey is attached as Addendum D3B.
3.9 VISUAL/SCENIC RESOURCES

The Nichols Ranch ISR Project area is located in southwest portion of the Powder River Basin in
northeast Wyoming (Knight 1994). The project area is composed of two noncontiguous units
" located west and southwest of the North Middle Butte in the Pumpkin Butte area. The Hank
Unit is located on the western flank of the North Middle Butte and is located in southwest
Campbell County. Topography of the Hank Unit includes gently rolling hills and low ridges, as
well as :steep terrain near North Middle Butte and some steeply eroded areas associated with
Dry. Willow Créek (an ephemeral stream) located in the southern portion of this unit. Elevations
in the Hank Unit range from 5,055 to 5,209 ft AMSL and the area is dissected by a series of
unnamed and ephemeral drainages that generally drain west and southwest toward Dry Willow

Creek. Figure 3-5 (see map pocket) depicts the Hank Uﬁit from an aerial view.

The Nichols Ranch Unit is loéated approximately-é.O ‘mi soutﬁwes’t of the Hank Unit‘ on' the
border between Johnson and CampBell Counties. Topog"raphy.in this area is relatively flat with
gently rolling hills and low ridges that drain south toward CottAonwo'od Creek (an intermittent
-stream) that is located in the southern portion of the unit. Elevations in the Nichols Ranch Unit -
' range from 4,670 to 4,900 ft AMSL. Figure 3-6 (see map pocket) depicts the Nichols Ranch

Unit from an aerial view.

The Nichols Ranch ISR Project area encompasses approximately 3,370 acres; 1,120 acres for the
Nichols Ranch Unit and 2,250 acres for the Hank Unit. The current land surface ownership of -
: ‘the Nichols Ranch ISR Project includes approXimatcly 3,090 acres of private ownership, .
mainlyby the T-Chair Livesfock Company, and approximately 280 acres of United States
Government ownership. administrated by the BLM. The two closest residences are the Pfister

Ranch and the Dry Fork Ranch. The Pfister Ranch is located approximately 0.6 mi to the north
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of the northern most Hank Unit boundary. The Dry Fork Ranch is located approximately 0.9 mi
to the west of the Nichols Ranch Unit western boundary. Table 3-1 in Section 3.1 details all

residences and inhabitants near the project area.

Because the Nichols Ranch ISR Project is located almost entirely‘ on private land in a remote
location, the operations aesthetic impact is limited to only the landowner and those that have
permission to be on the landowner’s property. The 280-acres of BLM land near the Hank Unit is

landlocked by private land limiting access to the land.

The Nichols Ranch Unit will be the site for CPP along with'an office building and 4 maintenance
building. . The plant and buildings would be the prominent features of the landscape since the
area where they are to be located is mostly flat with little to no other cover. Even though the

plant and buildings will stand out, their existence will not be seen by the'publie.

The Hank Unit will be the site ofva satellite plant along with one maintenance building. These
+ facilities will sit to the west of the Pumpkin Buttes on private land. Several oil/gas wells exist in
the region, so the Hank Unit satellite plant will not be the only promment feature in the area.
4Add1t10nally coal bed methane development has and will take place in the Hank Umt area. Coal.
bed methane well houses will be present in the area. The Hank Unit will not be visible from the
main T-Chair Livestock Company.ranch road, but will be visible from the tep of the Pumpkin"
Buttes. The Pumpkin Buttes have been recognized as a potehtial TCP by the BLM. Visual
concerns from coal bed methane development and coal bed -methane deveiopment in general
were addreseed in an Environmental Assessment for Anadarko Petroleum ‘Corporation Dry
. Willow Phase I and Dry -Willow Phase II. These environmental assessments detail the
agreement that was reached between the Bureau of Land Management and Anadarko Petroleum
Corporation in regards to what mitigation steps would be taken to minimize the visual effects of
coal bed methane in regahds' to the Pumpkin Buttes as a potential TCP. The maih concerns that
" were voiced were to avoid devel_opmeht on the tops and sides of the Pumpkin Buttes, bury -
pipelines, power lines, etc, and to paint structures so that they will blend into the natural

landscape. Uranerz Energy Corporation plans on doing these measures for both the Hank and

March 2()08 : ER-64



Uranerz Energy Corporation . S Nichols Ranch ISR Project

Nichols Ranch plant sites. Pipelines running to and from the wellfield to the plants will be
buried not only to mitigate a visual impact, but for freeze protection of the pipelines. No
extraction activities will take place on top of North and South Middle Butte, and buildings, well
head covers, and header houses will be paintedha color that will allow the structures to blend in

with the existing landscape.
3.10 SOCIOECONOMICS

The population within 50 mi of the Nichols Ranch ISR Project consists mainly of rural areas.

The community of Gillette, Wyoming is the closest major urban area to the mine site located

- approximately 46 mi away. Casper, Wyoming is the next closet major urban area to the mine

site located approx1mate1y 61 mi away. These two commumtres provide the major locations of

public services such as schools, churches medical care facilities, publlc parks, and commodltres

Wright and Buffalo, Wyommg also provide public services near the mining site. Table 3-6 lists
the cities located within a -50 mi radius of the project area. Table 3-6 lists the estimated

pcpulations of all major towns within 50 mi (80 km)'of the project area.

Chapter 2.0 of the NRC Technical Report gives further detailed information, 1nclud1ng ﬁgures

and tables, regarding the areas surroundlng the Nichols Ranch ISR Proj ect

Table 3-6 Cities Within a 50-mi Rad_ius of the Nichols Ranch ISR Project Area.

City : " Population' Distance From Permit Area (mi)  Direction
Gillette } 22,685 - o 46 . Northeast -
Buffalo® C - 4290 . 57 . . Northwest
Kaycee __— 273 - 35 -~ West
Midwest 431 B .25 Southwest )
Edgerton 173 E 23 . Southwest -
Wright 1425 22 ~ East

Casper’ '51,738 61 T vSouthwest

Source: U.S. Census Bureau Population Division (2006).
Major Wyoming cities just beyond 50 mi.
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- Casper, Wyoming is the County Seat of Natrona County and the second largest city in Wyomihg.
The city serves as the economic center of central Wyoming servicing a 150 mi radius that
encompasses all or part of seven counties. Qil and gas, mining, and retail services are all found
in the city. Casper also is home to the Casper Events Center which hosts many public events
such as concerts, trade shows, and sponing events. The populatibn of Casper is in an upward
trend with the recent resurgence in oil and gas development and uranium mining. According to
the US Census Bureau, the estimated population in Casper has increased 4.0% from April 2000
to July 2005. The population of Casper is expected to continue to follow an upward trend with

an average growth rate comparable to the state growth rate of 2.58%.

Gillette, Wyoming is the County.Seat of Campbell County. The city has been experiéncing
major growth over the last few years. Coal bed methane, oil and gas development, aﬁd coal
mining have played significant roles in’expaﬁding the city’s population by almost 12% from
“April 2000 through July 2005. Accordin‘g to the Campbell County Economic Developmentﬂ
Corporation, Campbell County Housing Needs Assessment of January 2005, Campbell County is -
projected to grow at a consistent pace between 7% and 11% for the next 15 years due to the .
expansion of the work force and naturai population growth. With the influx of industry, Gille&e

also serves.a regional center for oil and gas, mining, and CBM support services. .

Several small comrﬁunities exist in Johnson County, Wyoming. The'counfy seat, Buffalo, is the
- largest toWn in Johnson County. Buffalo is 1ocatéd approximately 57 mi to the northwest of the
project area and houses the Bureau of Land Management office that oversees all federal land in
Northeast Wyoming. The popula_tiori of Johnson County is expected to grow at a rate of 1.5% to
1.7% from 2005 to 2012- according the Johnson County Comp-rehensive Land Use Plan of 2005.
-Much of the population growth is expected to come from the development of coal bed methane )

in Johnson County.

Several ranches are found within five miles of the Nichols Ranch ISR Project area. The closest
inhabited dwelling is the Pfister Ranch. This ranch is located approximately 0.6 mi noﬁh of the
Hank Unit. Currently three people reside at the ranch. The next closest inhabited dwelling is the
- Dry Fork Ranch located 0.9 mi to the west of the Nichols Ranch Unit. Three people also reside
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at this ranch. Four other ranches lie within 5.0 mi of the Nichols Ranch ISR Project area. The |
name of the ranches and the number of inhabitants are listed in Table 3-1. All together, the six
ranches result in a total of 14 people residing within 5.0 mi of the Nichols Ranch ISR Project
permit areas. This results in an occupational density of 0.31 persons per square mile for the area

within 5.0 mi of the project area.

Because of the remote location of the Nichols Ranch ISR Project, visitation to the project
location will be limited mainly to vendors, contractors, regulatory agency personnel, coal bed

‘methane employees, and prearranged public tours.

Figures 4-1 through 4-3.. of Chapter 4.0 of this feport provides detailed information regarding the
county profiles of Campbell, Johnson, and Natrona County. Included in this information are

details about minority bopulations, county employment statistics, and landowners in the county._

“The Nichols Ranch ISR Project economic contribution to the state of Wyoming the counties -
surrounding the project will be through such avenues as the 4% severance tax rate applied by the
- state on the mining of the uranium; sales tax revenue generated by the money spent by Uranerz
Energy Corporation and its employees for gcods and services in the surrounding counties, and
the wages paid to Uranerz Energy Corporation employees. The monies collected by the state and
: countles w1ll go to support the funding of 1tems such as - state pubhc schools, _county

} 1nfrastructure prOJects and special county prOJects
3.11 PUBLI_C AND OCCUPATIONAL HEALTH

3.11.1 Background Radiation

Because background radiation varies 51gn1ﬁcantly across the U.S,, it follows that population
. exposure varies. Factors determining the level of- radiation include elevation and the natural
concentration of radionulclides in the soils and rocks. Table 3-7 shows several examples of how
radiation dose rates from natural sources vary from place to place. The higher cosmic value
(twice the U.S. average) shown for Denver is a reflection of elevation, and the higher-than-
average terrestrial level listed for the Rocky Mountains can be attributed to the elevated

(in comparison to other areas in the U.S.) radioactive isotopes in soil and rock.
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‘ " Table 3-7 Natural Background Radiation Dose Rates (mrém/year). '

Cosmic Terrestrial Total

East Coast -—-- 16 -a--

Rocky Mountains. — . 40 - —

Colorado Plateau _ ---- -—-- 90 (Total Background)

Gulf Coast ‘ -—-- o J— ' 23 (Total Background)

Central U.S. - - 46 (Total Background)

Denver o 50 ' ---- ' e

Sea Level - 26 . ——— . —

U.S. Average : 27 - 28 : 55 _

U.S. Average o - , — 300 (Natural Sources)
, US Average - | . - . 360 (All Sources)

U.S. Department of Energy. Draft Environmental Impact statement: Management of Commermally
Generated Radioactive Waste. Vol. 1. Washington, D.C. 1979.

. National Research Council. Committee on the Biological Effects of Iomzmg Radiation (BIER V).-
Washington, D.C. 1990.
Idaho State Unlver51ty Radiation and Risk. Physics Department Pocatello Idaho 2007.

Convention divides radiation sources into two categories; natural and artificial. Natural
_ background radiation comes from cosmic, terrestrial and internal sources, while. artificial
radiation consists of contributions from medical procedures, occupational exposure, nuclear

medicine, consumer products and very small amounts from the nuclear fuel cycle. -

. By far, natural sources of radiation account fof the largest nercentage of ‘the average annual
exposure to the population. .As can be seen in Table 3-8 natural background sources account for
82% of the total. exposure,i and within this source category, raddn accounts for 55% of the total.
Of the artificial sources, medical X-rays are the frontrunner at 11%. Within the other category,
occupational exposure (radiation workers) is less than 0.3%, and' lowest contributions come from

the nuclear fuel cycle.
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| . Table 3-8 Radiological Exposu‘re' from Various Sources in the United States.

Natural Background Source Categories of Radiation Exposure
Radon 55%
Cosmic _ 8%
Terrestrial ' 8%
Interpal o M%
Total Natural ' 82%
Acrtificial
Medical X-rays . 11%
Nuclear Medicine 4%.
Consumer Products - 3%
-Other , .
Occupational Exposure <0.3%
‘Nuclear Fuel Cycle <0.03%
Fallout from Nuclear Weapons Testing . <0.03%
~ Miscellaneous ) o <0.03%

thal Artificial . o 18.0%

National Research Council. Com-mjttee on the Biological Effects of Ionizing Radiation (BIER V). -
Washington, D.C. 1990. _

To provide additional perspectiv_e on how the pﬁblic is exposed to radiation from variéu_s sourcés
and activities, Table 3-9 has been prepared. A review of ‘the table readily illustrates that the
highest doses come from medical procedures. Smoking is a major source of radiation dose. At
280 mrem, a persoh Would receive nearly 78% of the total 360 r_hrem annu;cll average from all
sources. ‘With respect to energy; it can be éeen from the table that natural gas in the homeA
imparts_9 mrerﬁ — this is 25% of the annual average from all sources. Dosage»from nuclear
power generation is very low at <0.1 mrem. Doses from modern ISR operations are also in the_

very low ranges.

As part of deve‘loping‘ an application for a radioactive material liéense, NRC requires an
applicant to conduct a radiological assessment. A model known as MILDOS is used to generate
. estimates of dose to the public. The dose rates are then compared the protective regulatory levels

to demonstrate that no member of the public will be exposed to radiation levels in excess of the
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‘ Table 3-9 Radiation Dose Comparisons.

Dose Rate
(mrem)
Medical:
CT- Head Scan - - , - 1,100
Lower GI 405
Upper GI » _ - ‘ 245
Spine X-Ray 130
Hip , ' 83
Dental X-Ray 10
Chest X-Ray , _ , ' 8
Medical (average all radiological uses) ’ 53
Activities:
Smoking , ‘ ' ~280
Air Travel (coast—to -coast round trip) o 5
Materials:
Drinking water (average per year) ] 5
Concrete (average per year) : 3
Energy:
- ~ Natural gas in home (cooking/heating) : : 9
‘ : Coal Burning Plant - : 0.2
Nuclear Power - _ <0.1
Annual Average from an ISR Operatlon : <1* :
(Whole Body) } . . . ) -
U.S: Annual Average from all sources ' . : 0. 360

- Sources: Health Physics Society. McLean, Va. 2007.
National Academy of Sciences. Biological Effects of lonizing Radlatlon (BEIR) 1972:
University of Missouri. Nuclear Engineering. 2007..
*Uranerz Energy Corporation. MILDOS Modeling Results. November 2007.

standards. To avoid redﬁndancy,-details of the model run will not be discussed here. However,
to illustrate minimal impact that the project willihave on public health Table 3-10 has been
prepared from data obtained from thé MII;‘DOS model run. Valués in the table represent- -nthe
- Time-Step 4, which is the period of maximum activity from a combination of productlon and

restoration at both the Nichols and Hank Units.

. The table lists seven of the nearest ranches to the Nichols and Hank Units and eight license

boundary receptors. The boundary néceptors were located in four different directions; north,
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| . Table 3-10 Projected Dose Rates to Hypothetic-al »Receptdrs at the License Bofmdéries and to
Public Receptors (Time-Step 4, Maximum Activity Period).

Dose
Receptor (mrem/yr)*
Public Receptors
Rolling Pin Ranch » - 0.17
Dry Fork Ranch 0.07
Christensen Ranch 0.24
Pfister Ranch 0.90
Pumpkin Butte Ranch ' ' 0.70
Van Buggenum Ranch . 0.21
Ruby Ranch _ 0.15
. Liéense Boundary Recéptors ‘ | .
J Nichols Ranch Unit North - ' Y 2.27
- . Nichols Ranch Unit East - . ) 0.86 -
. Nichols Ranch Unit South K ' , 0.46
-. Nichols Ranch Unit West - 3.40
Hank Unit North ' ) : 1.22
Hank Unit East 5.31
Hank Unit South ‘ - - 0.82
: ‘ Hank Unit West ' . - 1.51 .
' Public Dose Limit : ' 100

*Total Effective Dose Equivalent (whole body).

south, east and west. The ranches are located at varying distances and directions from the
facilities. It was noted aBoVe that fhc values in the table represent the worst casé scenario-fhat is,
the period in the operation“’s‘ life that has the highest expected impacts. During fhis period, the
maximum dose is projected to be 0.90 mrem at the Pfister Ranch Receptor. When compared to
the public dose limit of 100 mrem, the minimum impact is clearly evident. This dose is dver a
hundred times lower than the federal standard. Values for the other public receptors are even
lower. To summarize, the pfbp‘osed operations will not have a significant impact on -public

health.
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‘ 3.11.2 Maiof Sources and Levels of Backgi’oimd Chemicals

The remote location of the proposed operation is characterized by sparse population settlements,
and the predominant land uses are agriculture and energy exploration. The region does not have
any industrial activities that constitute a rhajor source of chemical generation. As described in
Section 3.6.2.2, chemicals associated with an ISR operation include CO, HCL, H,0, and
NaOH. Emission rates for these chemicals are well below the threshold that would trigger a
permit. With respect to fugitive dust, the same can be said; the levels are too low to watrant a
permit. In conclusion, because emissions are all below permitting action levels, the

concertrations are protective of the public.

3.11.3 Occupational Health

The nuclear fuel cycle industry is one of the most, if not the most, regulated industries in the
U.S., and it is no wonder that all of the measures and comparisons given above show doses to the
- public from this source category are indeed very small. The same highly protective regulations
givén in 10 CFR 20, Standards for Protection Against Radiation, apply to workers in the uranium
' recovery—industijy. Speciﬁcally, 10 CFR 20.1201’, Oécupationai Dose Limits, are the protective '
i occ'upationaLheélt}i standards. An‘operator, such as Uranerz Enefgy'Corporation, mﬁsf show
compliance with these. standards. Compliance is demonstrated fﬁrough a number of checks énd
balances, which include: (>1)> measur_éments with numerous instruments .during- o‘perations;
(2) bioassays; (3) unannounced inspections by the Radiation Safety Officer (RSO); (4) annual
i}ldependent audits: (S) preparation of Standard O;;erating; Procedures (SOPs); (6) NRC
“inspections; (7) regord-kéeping and other méchanisms that provide assurance that worker

exposure to radioactive materials is kept As Low As Is Reasonably Achievable (ALARA).

3.11.4 Regional Public Health Studies

After making a reasonable literature search for public health studies that may have been
completed or are being completed for the project region, there are no studies of record. The

absence of re'gional health studies for this sparsely 'pop‘ulatéd area is not unexpeéted for two

November 2007 =~ - ER-72



Uranerz Energy Corporation - - . o Nichols Ranch ISR Project

reasons: (1) for reasons of statistical signiﬁcance, epidemiological studies must involve a
significant population and (2) the region at issue does not have any major sources of

contaminants that are known to cause health problems.
3.12 WASTE MANAGEMENT
Liquid Wastes generated at the Nichols Ranch ISR Project would be disposed of through the deep

disposal wells. These wastes include the production bleed stream; wash down water, and

groundwater restoration water from groundwater sweeping and groundwater treatment activities.

" The deep disposal wells will be permitted through the WDEQ and operated according to permit

© requirements.

Sanitary wastes from the restrooms and lunchrooms at the Nichols Ranch ISR Project would be
disposed of in approved septic systems. The septic systems at the Nichols Ranch ISR Project
will be subject of approval from the State of Wyoming.

Solid wastes generated at the Nichols Ranch ISR Project would include both contaminated and
noncontaminated waétes. .Contaminated wastes include rags, trash, packir{g maté_rial, Worn_or.

replabed parts from equipméht, piping, and sedimenfs removed from process pumps and vessels.

~ Radioactive solid wastes with contamination levels requiring disposal at a licensed NRC disposal

facility would be isolated in drums or otlie; suitable containers pri_br to dispbs_al offsite. Until the
wastes are disposed ‘of, they will be held in an area. with a restricted boundary. Any
nohcontaminéted wastes will be disposed of at a landfill loc_ated near Gillette in Campbell

Coun-ty, Wyoming.

November 2007 ER-73



-Uranerz Energy Corporation _ —_ - Nichols Ranch ISR Project

4.0 ENVIRONMENTAL IMPACTS
The following chapter will analyze and describe the impacts for those resources described in
Chapter 3.0, Description of the Affected Environment. Each alternative scenario (no action,
proposed project, and alternatives) will be reviewed.

- 4.1 LAND USE

4.1.1 Prop_osed Action

Construction and operation of the proposed project would have the most adverse impacts-on
‘existing land uses. Although thesé 1mpacts would be short-termed and minimal because of the -~
extraction method and methods or restoration and reclamat1on proposed by Uranerz Energy

Corporation, some of the 1mpacts would requlre appropriate m1t1gat1on

“The environmental impacts of site preparation and construction for the Nichols Ranch ISR-
Project will be ininimal. ”Even though the project boundaries will encompasé a total of
o approximatelil 3,370_,acfes? disturb'ance aild impacts will be limited to an‘area ;'of approxi:mately-
300— écres or less. Local soils and Véget'ation will be imf)acted during the construction of the
processing facilities and during the life btime operation of the project. Wellfield activities such -as
drilling of wells and iﬁsfallation of pipelines will result in tempbrary disturbance to the bsvo‘ils and -
vegetation in those areas “that the activities are taking place. The impact ,by- the wellfield
activities and processing facilitiés_— is small as demonstrated by existing uranium ISR operati_oné
in the Pdeer'Rivér Basin of Wyoming, Nebraska, and the southern porti;)n»of Texas. Since the-
: Nichols Ranch ISR Project is located in a remote part of Wyoming, on privaté land, no impacts

to any public services or public activities will result from the operation.

Construction and site pre}iération of the processing facilities located at both the 'NiChbls Ranch
" and Hank Units will be limited to an area of approximately 2-4 acres at each site. During the
construction of the facilities, all topsoil will be removed and stockpiled in a designated area

where it will remain for the life of the project. During reclamation of the proces'sirig facilities,
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the original topsoil will be replaced in its original location where it will then be reseeded to

return the area back into its original land use of livestock grazing and wildlife habitat.

Access roads to the wellfield and processing facilities will also result in surface impact to the
local soils and vegetation. The lmpacts caused from the access roads will be for the life of the
" project. As a result, all topsoil will be removed and stockpiled in a designated location. When
the access roads are no longer needed for the operation of the project, the areas affected by the

access roads will be re-contoured, topsoiled, and reseeded.

_ With the construction and site preparation activities of the access roads and processing facilities,
livestock grazing and wildlife habitat will be excluded in these areas. An estimated 80 acres will
be fenced off to grazing activities-at any given time during the life of the operation. Because the
areas that will be affected by the surface disturbance of the access roads and processing facilities
will be reclaimed and restored to the pre-mining use, no long term surface impacts will result

from the project.

Surface dlsturbance associated with the drlllmg of wells. and p1pelmes result in temporary

d1sturbance of the soils and vegetation in the areas of these act1v1t1es The impact that results

- _-from these act1v1t1es is minimal in that when an area is bemg drilled and plpelmes constructed -

the disturbance results from the digging of mud pits or from the trenching of the pipeline. -When .
- the mud pits or trenches are 'eXcavaglted the topsoil from the area'of the mud pit or trench is
removed and placed in a separate location. The subsoil is then removed and placed next to the
excavation site. As soon as the mud p1t is no-longer needed or the trench has the p1pel1ne in
place, the subsoil is 1mmed1ately put back into the excavation followed by the replacement of the-

topsoil. Re-seeding then follows as soon as poss1ble. Depending on the time of year of the

completion of constructlon and weather conditions re-seeding will take place in late spring or = -

early fall

The Nichols Ranch ISR Project will not result in any subsidence to the project area or
surrounding areas. The proposed in situ recovery process does not remove any physical

structures underground that would cause a void to occur and subside. The in situ process |
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‘removes only the uranium mineral that is present on the surface of the host sandstone formation.
The physical structure of the host sandstone is unaffected. Because the host sandstone formation
is not affected subsidence will not result from the in situ process therefore no subsidence

mitigation or control plans have been developed or included in this application.

The Nichols Ranch ISR Project is anticipated to minimally affect the areas in and adjacent to the
project areas since the in situ recovery process will be used to recover the uranium. The in situ
recovery process has demonstrated that its impacts to air, surface water, groundwater, land, land
use, and ecological systems are minor and temporary as seen by the past and current in situ
recovery operations that are located in the areas rnear the proposed project-and in currently

operating facilities in Wyoming, Nebraska, and Texas.

" Exhibit 4-1, Nichols Ranch Area Wellfield Plan, and Exhibit 4-2, Hank Area Wellfield Plan have
been included to show the preliminary layout of the wellfield inchiding proposed power lines,

injection and recovery well locations, header house and trunkline locations.

4.1.2 Alternatives

“ Land use environmental imﬁacts associated with open pit and underground uraniurh mining is
,very'éigniﬁcant when compared fo ISR mining. . Large amounts of overburden and tailiﬁgs’ will
be genérated~ from the mining of the uranium. Groundwater aquifers will have to be dewatered
where the mining will take place in order to remove the uranium. Additionally, with the removal
ofi overburden, ore stockpiles, and tailings piles comes the ;generafion of fugitive dust generated
from the wind. Reclamation and restoration of the land affected also tékes a considerable longer

amount of time when compared to ISR mining.

4.1.3 No Action Alternative

The no action alternative would result in any land use impacts. There would be no project

related land disturbances, access restrictions, and disturbance of grazing and wildlife habitat. -
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4.2 TRANSPORTATION RISK

Transportation of employees, product, process chemicals, and miscellaneous mine supplies will
be either via Wyoming State Highway 50 to Van Buggenum Road to T-Chair Livestock ranch
roads, or frorﬁ U.S. Highway 387 north on T-Chair Livestock ranch ‘roads. Figure 2-1 (see map
pocket) of the NRC Technical Report shows the general location and access to the project areas.
Once vehicles turn off of either Highway 50 or Highway 387, the vehicles will be travelihg ona
combination of county maintained gravel roadways and gravel ranch roads. The Van Buggenum
county road is 24-ft wide, crowned-and-ditched road. The ranch roads, located mainly on
T-Chair Livestock Company property, have been developed ir_1t'o 15 to 20-ft widevcrOWned-andf
ditched-roads by the coal bed methane producers that are active.in the project area. All roads are
four season roads that are capable of handling all traffic from the Nichols Ranch ISR Project.
The speed limit for the Van Buggenum f_dad is posted at 45 miles péf‘hour while the spéed limit

on the ranch roads is posted at 30 miles per hour.

4.2.1 Proposed Action

— _The'N—RC completed analyses of accidents at ISR uranium extr'actionfaciﬁliiti_es that consider the

likelihood of occurrence and/or consequence. [NRC 2001, NRC ,1980]- These analyses -

-demonstrate that consequences are minor in the presence of effective emergency procedures and

. properl'yAtrained persdnnel.~ The facility design, site features, and operating assumptions of the

Nichols Ranch ISR Project are consistent with those of the NRC ahalyses. * Therefore,

independeht accident analyses will not be “conducted for _theA Nichols Ranch ISR Project.

- However, assessments are provided of applicable accident types and scenarios to include site

specific conditions. More specifically, discussion is provided with respect to coal bed methane

~ recovery, which is unique to the region.

.Written . operating procédures will be maintained that describe requirements for response to

postulated accidents and mitigation of consequences. Written operating procedures will be

developed for. accidents related to radon releases from process streams, uranium spills from
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process upsets (e.g. pregnant lixiviant, loaded resin, thickener, or dryer), leaks in buried lixiviant

piping, and chemical releases as they might affect radiological accidents.

42.1.1 Transportat_ion Incidents

" Materials transportation to and from the Hank and Nichols Ranch Units can be classified into

four categories:

1) Shipment of refined yellowcake from the Nichols Ranch Central Processing Plant to a
uranium conversion facility. - 4

2) Shipment of loaded resin from the Hank Unit to the Nichols Ranch Central Processing
Plant. ’ '

3) Shipment of process chemicals from supplieré to the Hank and Nichols Ranch Units.

4) Shipments of 11(e)2 by-product material to a NRC licensed facility for disposal.

One other transportation classification is the transporting of employees to and from the plant site.

4.2.1.2 Shipment of Refined Yellowcake _

Reﬁﬁed Yellowcake produced at the Nichols Ranch Central Processing Plant will not differ from
the refined yellowcake produced at conventional mills. The NRC e\-/ailuatcd transportation
accidents associated with yellowcake shipments from conventional mills and published the
results in a generic eﬂvironmental impact statement, NUREG-0706, NRC, 1980. The following . »

information on transportation accidents is based on the analiléis on the earlier NRC study.-

Refined yellowcake produced at tile Nichols Ranch Central Processing Plant will be pack—aged in
55-gallon étc‘cl drums. Ycllowcak_e will ‘be shipped apﬁroximétely 1,200 mi t;i a urénium
conversion. facilify. This conversion fability is the first manhf_acturing step- in convérting the
yellowcake into reactor fuel. An average truck shipment contains approximately 40 drums, or up
to 19 tons of yellowcake. Based on the initially projected annual production rate of

800,000 pounds' of yellowcake per yeaf, approximately 21 shipinents of 40 drums each would be
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required annually for the Nichols Ranch ISR Project. By increasing the annual production rate to
2.0 million pounds per year per the vacuum dryer designed throughput, approximately

53 shipments would be required annually.

Accordtrig to NUREG-0706, published accident statistics predict the probability of a ttuck
accident under three different scenarios: 1) on interstate highways in rural areas, 2) on interstate
highways in urban areas, and 3) on two-lane roads typical of those in the vicinity of the proposed
- project. The overall average probability of a truck accident for the Nichols Ranch ISR Project
based on the NUREG-0706 data is 2.2x10™%/mi. This takes into account that most of the shippirig

of yellowcake will be on interstates in both rural and urban areas.

. The truck accident statistics also include three categories of events: collisions, noncollisions, and
other events. Collisions are considered to be between the trucks and other vehicles or any other
object, whether moving or stationary. Noncollisions are accidents involving only the truck that
result in accidents such as the truck leaving the road and rolling over. Other events include
personal injuries that are suffered from someone on the truck, someone falling from or being
thrown against the truck, cases of stolen trucks and fires occurring on a standing truck. The
probability of a truck being involved in any of the accidents types during a one year perlod is

approx1mate1y 10 percent.

A generalized accident-risk e\;aluatiori cenducted by the NRC classiﬁed accidents into eight |
categories, depending on the combined stresses of impact, puncture, crush, and fire. Using this
classification scheme as a basis,_ conditional accident probability was developed for eight .
~severity levels. Two radioactive material release. models were then developed to calculate the
amount of yellowcake that could be released based up. what severity of accident occurs. Model I
" is hypothetical assummg a complete loss of yellowcake drum contents when an accident occurs.
Model II is based on actual tests assuming a partial loss of: yellowcake drum contents. The
, quantlty of the release for Model I ‘and Model 11 in the event of an accident is 17,000 pounds and
1,200 pounds respectively, (NUREG 0706, NRC, 1980). Most of the yellowcake that is released
frem the container would be directly deposited on the ground in the immediate vicinity of the

accident location. Some fraction of the released material would be dispersed to the atmosphere.
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The following expression was utilized by the NRC to estimate the amount of released material

dispersed to the atmosphere:

F =0.001/4.6x10™ (1 0150 78

Where:

_ F = the fractional airborne release

u = the wind speed at 50 ft expressed in m/s

.t = the duration of the release (hours)

In this expression, the first term represents the initial “puff” that is immediately airborne when

the yellowcake dmm'fails in an accident. Assuming a wind speed of 10 mph ¢ m/s) and a
release t1me of 24 hours the environmental release fractlon would be 9x10°. Since the V
conversion facility is located in the eastern United States a populatlon density of 160 people
per square mile was used to calculate the 50 -year dose commitments to the lungs of
the general public. The calculated 50 year dose commitments are 2 man-Sv (200 man-rem) and
0.14 »man-Sv (14 man-rem) for Model I and Model II. The integrated dose estimate would be

lower for the more sparsely populated areas.

Any aecideht that results during the shipmerit of 'yellchoke pfoduct could' ‘"result in sofne-
yellowcake belng spilled. In the unlikely event that such an acc1dent does occur, all yellowcake. _
and contammated soil would be removed, processed through a uranium mlll or disposed of in a '
licensed NRC dlsposal faCIhty All areas that are disturbed by the accident would then bev

reclalmed in accordance to all appllcable NRC and State regulatlons

The risk of an accident involving the transporting of yellowcake resulting in a yellowcake spill
 will'be kept to a minimum by the use of exclusive use ship'ments.r If an accident were to occur,
~ impact to the_ environment would be further reduced by following instructioh outlined in the
 Uranerz .Energy Corporation Incident Response Guide. This guide will be included with every
shipment of yellowcake that leaves the Nichols Ranch Central Processing Plant. The carrier will

also be required to maintain accident response capability to specifically include spill response.
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With the shipment of yellowcake product to a conversion facility located approximately 1,200 mi
away, all risks associated with the transportation of the product cannot be eliminated. However,
the potential impacts to the environment in the event of an accident can be minimized by having
proper procedures in place to ensure that any yelloweake that is spilled is contained as soon as
possible and the area affectedvby the spill is secured and cleaned up to avoid contact with

unauthorized personnel.

4.2.1.3 Shipments of Loaded Resin

The Hank Unit of the Nichols-Ranch ISR Project is designed as a satellite ion-exchange (IX)
facility. This IX satellite operation will require the shipping of resin loaded with uranium to the
Nichols Ranch CPP.located approximately 6.0 mi away; The uranium that.is loaded on'the resin
will then be processed, dried, and packaged at the Nichols Ranch CPP. The route for moving the
resin from the Hank Unit to the Nichols Ranch Unit is shown on Figure 2-1 (see map pocket) of
Chapter 2.0 of the NRC Technical Report. No public roadways will be utilized during the
shlpplng of resin for the Hank Unit to the Nichols Ranch CPP

- The uranlum that is loaded onto the resin will remain attached to the resrn until it is removed by

a strong br1ne solution. When the loaded resin is transferred to a truck, it-is moved using barren
-lixiviant. The barren lixiviant can have uranium concentratrons of approximately 1-3. mg/LA
U30s. - The loaded resin is transferred to specially de51gned tanker trailers that w1ll hold
approximately 500 ft3 of loaded resin. Most of the barren lixiviant i is removed prior to shipping
to mlnlmlze_ that amount of water weight in the tanker rrarler. Because of the size of the trucks’
hauling the resin being consistent with a standard tractor-trailer combination, the trucks hauling

the loaded resin should withstand the impact of most collisions.

If an accident were to occur with a loaded resin truck, a rupture to the tanker trailer carrying the.
, loade‘d_resin could happen. The ruptured tank co_uld result in a portion of the loaded resin to be
spilled on the ground. The uranium that is attached to the loaded resin would remain attached to
the resin, but any residual barren lixiviant contained in the tank could spill to the ground carrying

the resin a short distance from the accident scene. The environmental irnpact that would result
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. would be minimal. The uranium on the resin would stay attached to the resin as would the

uranium contained in any barren lixiviant that might spill. No airborne release of uranium would
result from the spill. The spilled resin and lixiviant will typically collect in the low -areas
surrounding the accident scene trapping the resin for cleanup. The loaded resin and

contaminated soil from the barren lixiviant would be removed and processed at a uranium mill or

‘disposed of in a NRC licensed facility. The disturbed areas would then be reclaimed in

accordance with all applicable NRC and State regulations.

4.2.1.4 Shipment of Process Chemicals

~Truck shipments of process chemicals to the Nichols Ranch ISR Project site could result in local

- environmental impacts if the trucks are involved in an accident. Any spills would be removed

with the affected area cleaned up and reclaimed. The process chemicals used at an ISR facility
in truck load quantities are common to many industries and present no abnormal risk. Table 4-1
lists the process chemicals that may be utilized at the Nichols Ranch ISR Project. Since most of

the material would be recovered or could be removed no significant long term environmental -

" impacts would result from an accident involving the process chemicals.

- Uranerz Energy Corporatlon ‘may use anhydrous ammonia in the pre01p1tat10n circuit at the
Nichols Ranch CPP. A s1gn1ﬁcant environmental 1mpact could result.if a truck carrymg the
anhydrous‘ammoma was involved in an accident. The ammonia “cloud” that could develop from

a release during an accident' could pose an environmental hazard if it were to occur in a

~ populated area. -

The anhydrous ammonia will be trucked to the NlCl’lOlS Ranch ISR Project in bulk shipments of
approxnnately 7,500 gallons The frequency of shipments will be approx1mately 10-12 trucks

per year. The trucks will orlglnate from Casper and travel to the project site. The distance to be

covered is approximately 85 road mi. Using the accident rate of 4.8x107 accidents/mile from the

" Generic Environmental Impact Statement for Uranium Mills, (NUREG-0706, NRC, 1980), the

' . chance of a traffic accident involving these trucks is very low.
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. Table 4-1  Bulk Chemicals Required at the Nichols Ranch ISR Project.

Shipped As Dry Bulk Solids Shipped as Liquids or Gases
Salt ' NaCl Hydrochloric Acid HCL
Sodium Bicarbonate - NaHCO; i Hydrogen Peroxide H,0,
Sodium Carbonate Na,CO; Carbon Dioxide CO2
Sodium Hydroxide NaOH Oxygen 0,
Diesel |
Gasoline
Bottled Gases _ _
Ammonia - NH;

4.2.1 5 Shipment of 11e(2) Bv-pyoducf Material for Dispofsal_’

All 11e(2) by-products generated at the Nicholé Ranch ISR Project site will be transported to an
) ‘ - off-site NRC licensed disposal facility. The risk involved in shipping the material to a dispos'al )

facility is inheréntly lower that the 'rfsk invol>\'/ed in sﬁipping yellowcake to a conversion facility
since the_ distance betweeh the dispéSal facility and the Nicﬁols Ranch ISR Project site is
considerably less thanr-thé distance between the conversion facility and the Nichols Ranéh ISR

'Project site. -

In the event that an accident would oceur while transporting 11e(2) by-product material, the
impact to the environment would be minimal. Any waste that is spilled on'the ground and anyr
contaminated soil would be removed and sént' to the disposal facil‘ity.; Because the 11¢(2) by--
products could cdntai_n sdme uranium, an airborne release could océur; but would not be any>

greater than theram(v)unt_ of released determined in Section 4.2.1.1 using the Model I criteria.-

The risk of an accident involving the transporting: of 11e(2) byproduct material and resulting in a
spill will be kept to a minimum by the use of proper packaging and exclusive use shipments. If
an accident were to occur, impact to the environment would be further reduced by following

. instruction outlined in the Uranerz Energy Corporation Incident Response Guide. This guide
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will be included with every shipment of 11e(2) byproduct material that leaves the Nichols Ranch -
Central Processing Plant. The carrier will also be required to maintain accident response

capability to specifically include spill response.

4216 Transporting Emplovees To and From Project Site

The Nichols Ranch ISR Project site is in a remote location in Wyoming. Employees that work at
- the Nichols Ranch ISR Project site will more than likely have to commute to the project site

from areas such as Gillette, Wright, or Casper, Wyoming. The distances involved could be from |

22 mi away to as far as 61 mi away from the project site. Transportation to and from the project

site. will either be from personal vehicles or company provided transportation.

_ Potential risks to employees coming to and from the Nichols Ranch ISR Project site include
fatigue, animals, and adverse weather conditions. Fatigue and animal risks can be minimized by
taking preeautionssuch as resting and defensive driving, but adverse weather conditions can be
more involved. If weather conditions exist such that roads leading into and out of the Nichols
Ranch ISR Project are impassible or closed' then measures will be taken so that employees
_ contractors, Vendors and visitors will have a place to take shelter and be provided meals and a

»Vplace to stay until the roads are passable.

-, The likelihood of an accident occ.u'rring. while going to and from the Nichols Ranch ISR Project
is estimated at 2.2x10/mi based-on NUREG 0780, NRC, 1980. All travel will l)e on either two
lane rural‘highways with some rural interstate travel depending if employees come from Casper. ‘
-Work schedules will be developed with the goal of trying to mlnlmlze the amount of time that
employees are travellng to and from the project s1te to help in reducing the I'lSkS of commutmg to

“the project site.

4.2.2 Alternatives

The alternatives, open pit and underground mining, pose the same risks as does the proposed

action, but the amount of vehicle traffic to and from the mining site would increase with the
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amount of people needed to operate an open pit or underground mine. These two types of
mining require more people to run them when compared to ISR mining. Additionally there is
movre potential for accidents occurring at the mine site with open pit mining because of the heavy
equipment that is needed to remove overburden and the ore from the pit to the‘ central processing
facility. iFugitive dust emissions would increase substantially resulting in additional hazards and

costs.

4.2.3 N0'Acti0n Alternative

No transportation risks would occur with the no action alternative. Traffic in the area would

continue to-be limited to the landowner, oil/gas, and coal bed methane personnel.

4.3 GEOLOGY AND SOILS IMPACT

4.3.1 Proposed Action

ISR mining activities would not result in the removal of any rock matrix or structure. No
subsidence would result at the site from the collapsé of overlying rock strata in the mining zone |
which would- ‘happeri in underground mining operations. No. other geologic impacts are

- anticipated to occur with the ISR mining method. -

Impacts to the soils nf the area would be limited to appfoximateiy 100 acres during the life nf the
A project. S}(')ils would be disturbed in the area of the plant facilit_ies,‘ wellfields, and any access

roads that would be constructed. These disturbances would be temporary as any disturbance -

affected by tne project would be re‘stored and reclaimed after the prnject has reached the end of -

its life.

i Soils.that are impacted during the life of the projeét’wi_ll be handled acco‘rdingly. All topsoil .
removed from construction activities will be preserved by adopting construction practices the
prevent erosion and loss of topsoil. Chapter 5.0 will detail the methods that will be utilized when

handling topsoii.
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Additional impacts on soils could result from spills from processing equipment, leaks from
pipeline breaks and ruptures, or transportation accidents resulting in yellowcake or ion exchange
resin spills. If soil were contaminated by a spill, the soil would be removed and disposed of at a
licensed NRC disposal facility. All decqntamination procedures would be confirmed with
radiation surveys, and would be required to meet NRC’s regulations addressing radioactive -

" materials in soils in areas released for unrestricted use.

- 4,3.2 Alternatives

Geologic impacts associated with open.pit and underground mining are more severe than ISR
mining in that they both remove the rock matrix and structure where the uranium is located. By
removing the rock matrix or structure, surface subsidence could and would result from the
collapse of the bverlyfng rock strata in the mining zone. Additionally the geblogic environment
in the project area would be disrupted by the removal of the overburdened during open pit

mining operations and the sinking of shafts and mining operations of an underground mine.

Soil impacts by the alternative mining operations are much greater and longer termed than the
A proposed broject, » Mﬁc}i more soil is disturbed by the dpen pit mining since E)Vf;rburden has to be.
removed befbre mining-of the ore takes placé. - Additionally, the 'p.lant sites (mill sites) for the
open pit and undergrdund mining operations have a greater foot print than the ISR processing’
_facilities.. }'Reclamation and restoration of soils for.the alternatives also takes a longer time than
ISR mining since ISR mining methods can reclaim and restore soil disturbances; especially in the

wellfield, since reclamation will take place following the installation of pipelines, wellfields, etc.

4.3.3 No Action Altern_ativ’e_

With the no action alternative, there would not be any géologic or soil impacts since no mining

activities would occur.
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4.4 WATER RESOURCE IMPACT

4.4.1 Proposed Project

4.4.1.1 Surface Water Irripacts

Surface water impacts that result from the Nichols Ranch ISR Project are considered to be
nonexistent to minimal. Any impacts that might arise to surface water from the Nichols Ranch

ISR Project will be temporary.

S_urfac.e, water for the Nichols Ranch ISR Project is limited to four identified jurisdictional -
‘wetlands located on the Nichols Ranch Unit.. These wetlands are in such locations that they will .
not be disturbed by the mining activities. In thé event that any disturbance would oc_cuf.in a
jurisdictional wetland, consultation with the Corp of Engineers would be initiated to establish
mitigation and control plans. The attached Appendix D10 provides more information regarding

‘the wetlands.

The poten‘ual for erosion and potentlal movement of sedlments into drainages may occur durlng’_
construction and reclamatlon activities. associated with processmg facilities and wellfield; when
and where Ppossible berms and contouring ‘will be utilized to minimize potential erosion and
“sediment movement. Ré-seeding with native seed mixture or cover crops will also occur upon
completion and reclamation of the project area. Re-seeding of an area will take place durmg the

appropriate growing seasons, elther spring or fall, whichever comes first.

Surface water runoff should not be affected,by the presence of any surface facilities including the
wellfields and associated structures, a;ccess roads, office and maintenance buildings, pipeliﬁe_s,
and_procéssing facilities (both main and satelIite'facilities). In the event that surface'run'off flows
are impeded by any facilities, culverts and diversion ditches will be implemented.to control the *
runoff and prevent excessive erosion. If the surface runoff is concentrated in an area, measures
such as energy dissipaters will be used to slow the flow of the runoff so that erosion and

- sediment transport are minimized. Figure 2-15 (see map pocket) of Chapter 2.0 of the NRC
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Technical Report provides a map of the surface drainage areas for the Nichols Ranch ISR

Project.

Exhibit 4-4 depicts all surface water reservoirs, drainages, and wetlands for the Nichols Ranch
ISR Project. All surface water features for the Nichols Ranch ISR Project are man-made. No

natural surface water is present at either the Nichols Ranch or Hank Unit.

4.4.1.2 Ephemeral Drainages Impacts

The Nichols Ranch ISR Project area corrtains three main drainages, one at the Nichols Ranch.
Unit, and two at the Hank Unit. In the Nichols Ranch Unit, drainage from surface precipitation
and snowmelt is to the southwest to Cottonwood Creek via small epherrleral moderately to
-deeply incised channels ! to 30-ft high banks) that range from 1 to 15-ft wide. Cottonwood
Creek has been altered with a system of irrigation ditches and spreader dikes that have been
* constructed in the past to supply water to the area for past hay production. Drainage in the Hank
Unit generally is to the northwest and west off North Middle and South Middle Buttes via Dry
Willow Creek and Willow Creek. Channel widths generally range from 1 to 2 ft.in the
headwater areas and increase to 20 to 30 ft-wide where the drainages leave the western edge of
the Hank Umt In general, the drainages are deeply incised w1th 10 to 50-ft high banks in the

- -southern and northeastern portlons of the Hank Unrt and less 1n01sed in the other parts of the unit.

All flows within both units are ephemeral With no perennial or i_ntermittent Stream ﬂbw_s." The
‘-' volume of flow from these ephemeral drainages is seasonal and directly related to local climatic
conditions. The climate is semi-arid with an annual precipitation varying from 10 to 14 inches. .
Most of the precipitation occurs during May through June with snowfall contrrbutrng slight

amounts to the overall total

‘Impacts to ephemeral drainages may oecur v;fith some of the vprodu-ction activities such'as~~
wellfield. operatiohs or the construction ef -access roads. To avoid impacts to the drainages,
existing roads within the project area ijl be utilized. If an ephemeral drainage may be imp'acted
by the roads or wellfield operations, appropriate measures will be taken to minimize the impact
to the ephemeral drainage including the prevention of erosion and sediment transport into the

drainage.
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Access road construction will be minimized by using existing roads within the -project area.
When new roads are needed, design and construction practices will incorporate such paraméters
as drainages, elevations contours, location with-regard to weather conditions, and land rights to
ensure the least amount of impact. If a new road has to cross an ephemeral drainage, efforts will
be made to cross the drainage at right angles. to minimize erdsion with the appropriafe sized
culverts installed. In the event that a drainage has to be crossed, but cannot be crossed at a right
angle or.along elevation contours, appropriate. measures for erosion control will be examined and

implemented.

Wellfield constfuction»aqtivities will result in some short term or temporary effects on erosion..
The ongoing drilling, well development, pipeline construction, header house construction, lateral
. pipeline placement, and access road construction activities will incorporate €rosion protection
‘measures based on the conditions where construction activities are taking place. Protection
‘measures that may be used are: grading and contouring, placement of hay bales, culvert

installation, sedimentation breaks, or placemént of water contour bars.

In areas where steeb grades are encountered during construction activities, re-seeding of the -
Adist'urbed 'area will take place along with t_he'_erosion protection measﬁres_mentioned in the
- previous paragraph. The re-seeding will take place in the spring or fall, whichever comes first

.~ aftet the construction activity takes place.

Wells that are-constructed in any ephérneral drainage will use the appropriate erosion protection
controls to minimize the impact to the drainage. Protection controls that could be used, but not
limited to, are: grading and‘contduring, plaéement of hay bales, culvert installation, placement of
~water contour bars, and designéted traffic routes. The drainage bottoms will be restriéted to the
‘vi_'ork zlictivities that are needed to construct and maintaiil the ;vells. If the wells are placed ina
lloc_ation';in the drainage where runoff has the potential to impacf the well, measures will :be taken »
"~ to protéét the well and wellhead. Barriers surrdunding the well such as cement blocks, protective
steel casing around the wellheads, or other nieasures to protect the wells from damage will be

utilized.
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4.4.1.3 Groundwater Impacts

In situ recovery impacts to the groundwater are minimal. During the uranium recovery process,
the groundwater will be impacted by the elevated concentration of certain constituents that are
present in the groundwater in the ore zone. These impacts are temporary as the groundwater will
be returned to pre-mining condition or class of use as defined by the Wyoming Department of

Environmental Quality when the mining of the ore zone is completed.

One other impact to the groundwater will be the removal of water from the ore zone aquifers -
during the life of the Nichols Ranch ISR Project from the wellfield bleed. The water that is
removed from the ore zone aquifers will result in a net loss of water from the-ore zone aquifer,
but the water that is lost will be replaced over time by the recharging of the aquifer. Water that

is removed from ore zone aquifers will be sent to a deep disposal welf.

The bleed rate from the ISR operation at Nichols Ranch Unit will cause a steady stress on the-
' A‘ Send aquifer. For production of 3,500 gpm and a 1% bleed rate. The bleed rate will average
35 gpm. This stress for a three year operation at Nichols Ranch Unit was simulated with the
'A aquifer propertles of 350 gal/day/ft for transmlssmty and a storage coefficient of 1.8E-4.
- Figure 7-1 (see map pocket) of the NRC Technical Report presents the results of these
drawdowns. These drawdowns were calculated from three different stress locations. Pumping
wells were placed in the southeastern portion of the wellfield, north central and southwestern
| portion; each for one year pumping period. Ohe pumping location in the center of the wellﬁelds
would produce very similar drawdown. These predictions show that 30 ft of the drawdown will
extend 7,000 ft outward from the center of the wellfields. The 5.0 ft contour is projected to
extend out 22,500 ft or approximately 4.0 mi from the Niehols Ranch ISR t’roject area. |

The flowing wells that are inside the 10 ft contours and produce the majority of its water from
the A Sand are likely to cease flowing. Most of the ﬂewing wells in the area only have a few
PSI pressure when they are shut in. Brown 20-9 flowing well is completed in the A Sand and
will very likely cease flowing during the ISR operation. In a 5.0-mi radius of the Nichols Ranch

- Unit, there are approximately 10 free flowing wells that are located in the A Sand. These wells
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may be impacted by the drawdown associated with the Nichols Ranch Unit. Exhibit 4-3 shows
the approximate location of the wells in relation to the Nichols Ranch Unit. As stated in the
Technical Report, Uranerz has confidential surface use agreements in place with the landowners
detailing mitigation measures that Uranerz will implement if a free flowing well is impacted by

the Nichols Ranch ISR Project.

The analysis of the potential predicted drawdowns in the F Sand from the Hank Unit ISR
operation were calculated with average aquifer properties of transmissivity (400 gal/day/ft) and
storage value of 0.05 and 3 yéars of operation. For a _production‘rate of 2,500 gpm and a 3%
bleed rate, the predicted drawdowns are presented in Figure 7-2 (see map pocket) of the
NRC Technical Report. Twelve stresses were used to simulate these drawdovwns. Six stresses
for a total of 75 gpm for ‘1.5A years was located on theA northern wellfield and a_sécénd set of six.
stresses for the following 1.5 yéars was located in the- southe_m wellﬁéld. This figure shows that
for the 10-ft contour extends only near the area of the southern wellfield while the 5.0 ft unit

contour extends out approxirﬂately 900 ft from the edge of the wellfields.

" No ﬂowihg wells exist in the F Sand in this area and therefore the limited' drawdowns are not

likely to significantly affect any existing water users.

- 4.5.1 Alternatives

Open pit and underground mining.impacts on the water resources are more substantial than the
proposé.d ISR method. With each of the alternatives, the ore zone would have to be de-watered
prior té mining activities. This would result in-a complete removal of all water in the ore zone.
Additionally, the conventional mill that each alternative would use consists of constructing
surface.tailings ponds. These ponds add to the potential for surface and grouhdwater resources

to be impacted by potential leaks that could occur in the po'nds.‘

' - With the removal of overburden by the open pit mining alternative, impacts to ephemeral

drainages would occur at those locations were the ore zone is present under the ephemeral
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drainage. The drainage would have to be altered for the duration of the project which would

result in more land disturbance.

4.6.1 No Action Alternative

With the no action alternative, there would not be any water resource impacts since no mining

activities would take place.
4.7 ECOLOGICAL RESOURCE IMPACT

4.7.1 Proposed Action

.4.7.1.1_Wildlife Impacts.

A wildlife survey/study was conducted for the Nichols Ranch ISR-Project. The wildlife study
area includes the Nichols Ranch ISR Project area and a 2.0-mi buffer (see Exhibits D9-1 through -
- D9-4 of the attached Appendix D9). The entire wildlife survey area (project area plus the 2.0-mi

survey area) encompaéses approximately 62.0 mi2 (39,659.6 acres).
4.7.1.1.1 Endange_ljed"Species 3 ‘

There are no know endangered species or endangered species habitat within the Nichols Ranch
ISR Project area. Impact to endangered species is therefore nonexistent and no mitigation

factors are needed.
4.7.1.1.2 Wildlife

Mining activities within the broposed Ni<;hols Ranch ISR Project area will result in limited short-
term loss of approximately 300 acres of wildlife habitat over the approximate 10-year life of the
mine. Short-term habitat losses will occur in those areas that are templorarily disturbed duriﬁg
drilling operations and during the construction of the ancillary facilities. The losses in wildlife

~ habitat- will be limitéd to small areas (less than 60-80 acres/year) and will be short-term in

November 2007 ER-92



Uranerz Energy Corporation o Nichols Ranch ISR Project

nature. The loss of wildlife habitat will be mitigated with the completion of reclamation

activities.

All wildlife habitat disturbed during the life of the mine will be revegetated following the
| completion of mining 'operations. Reclamation will be directed toward the restoration of the site

'pfimarily for livestock grazing and wildlife habitat.
'4.7.1.1.2.1 Big Game"

’_The entire project aréa lies within‘wintef/yearlong pronghorn antelope and mule deer range of
- the Pumpkin Buttes Herd Units (WGFD '2005a). Direct impacts to big game as a result of
project act’ivities» will include the disturbance of a portion of winter/yearlong range, loss of
forage, increased potential for poaching, vehicular collision accidents, and the dispiacement of
_big game into surrounding areas. . An estimated 300 acres will be incrementally mined or
otherwise disturbed during the approximate 10-year life of the mine. As a result of these habitat . ,
disturbancés, the winter/yearlong range carrying capacity for big game will be reduced during
the life of : the mine and for several years folldwing mining until Vegetative growth on the
‘revegetated areas becomes pf?)ductive enough to support big game. S.incé 0nly»60-_80_7acr,é_s will
A be withdrawn from ﬁse' as wildlife habitat at any giVén time, the Nichols Ranch ISRNProject is
hof éX'peCted to have aIiy adverse impacts on pronghorn ‘;antelope or mﬁle deer. No s.igniﬁcant _
increase in the pdtential fo.rAvehicle collision. with big game is expected because of the short
distances and low- speeds required on the access roads. Also, levels of véhicul_ar traffic
associated with _miﬁe development and use of fhe roads are not expectéd to increase above

current levels.

The number of employees and the nature and intensity of mining activities will be comparable to
those already taking place on this site, and no increase in the potential for poaching and -general
harassment of big. game is anticipated. Mitigation plans such as speed limits and fencing will aid

" in the reduction of big game conflicts associated with the Nichols Ranch ISR Project,
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4.7.1.1.2.2 Upland Game Birds

Ten greater sage-grouse leks occur within the wildlife study area (refer to Exhibit D9-3 of the
attached Appendix D9). All of the leks were active in 2006. Direct impacts to greater sage-
grouse fror.n' project activities woﬁld include habitat losé and fragmentation frohi mine, road,
pipeline, and power line construction; alteration of plant and animal communities; increased
human activity that could cause the birds to avoid an area; increased noise that could cause the
birds to avoid an area or reduce breeding efficiency; increased motorized access by the public
leading to legal and illegal harvest; direct mortality from increased vehicular traffic; and an
increase in mortality from raptors if power po'lesare.placed in occupied greater Aslage-grouse

habitat.

To minimize impacts to breeding greater sage-grouse, project activities and vehicular traffic
would be minimized in areas within 0.25 mi of an active lek between the hours of 8:00 pm and
8:00 am during the greater sage-grouse strutting period (March 1-May 15), and project activities
(i.e., drilling and constrﬁction) would be reduced in afeas adjacent to an active lek between
March 15 and July 15. To reduce réptorrpredation on greater sage-grouse, the construction of

overhead power lines, permanent high—proﬁlqd structures such as storage tanks, and otlier.perch ’

" sites would not be constructed within 0.25 mi-of an active lek. To minimize impacts to greater

sage-grouse and other upland bird species (i'.‘e.,- Hungarian partridge), removal and disturbance of -
vegetation will be kept to a minimum thibugh the use of existing roads for travel and for the
p_iacer_nent of pipelines. -All lands disturbed by broject activities will bé revegetated as sobn as
practical following the project _disturbing activities following practices outlined in the .

Reclamation Plan. -
4.7.1.1.2.3 Waterfowl and Shorebirds
During the 2006 ﬁéld.season, waterfowl were seldom observed on the project area.” This

minimal use is probably due to the fact that aquatic habitats on the project area are generally

seasonal in nature and higher-quality waterfowl habitat is located outside the project area.
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Therefore, the Nichols Ranch ISR Project is not expected to have any adverse impacts on

waterfowl or shorebirds. No mitigation efforts are needed.
4.7.1.1.2.4 Mammalian Predators

The use of the project area by mammalian predators will be temporarily reduced due to mining
activities at the Nichols Ranch ISR Project. In addition, the recent outbreak of Tularemia may
have an effect on the prey base (i.e., rgbbits) for mammalian predators; which may have already
resulted in a shift of predators to other areas to seek prey. Therefore, the Nichols Ranch ISR
Project is not expected to have any adverse long-term impacts on mammalian predators. No

mitigation efforts are also needed.
4.7.1.1.2.5 Lagomorphs

Rabbits were abundant within the project area and wildlife study area. Direct impacts to
lagomorphs as a result of the projeét may include vehicular collision accidents, loss of hébitat,
~increased motorized access by the public léading to legal and illegal harvest, and the
" displacement of lagomorphs into surrounding areas due. to human activity and project related
noise. - The natural outbf_eak of Tularemia has cdused noticeable mortality to the rabbits in the
area. Since lagomorphs are relatively abundant in the pr‘ojiect area, and the fact that fhey show an
 affinity to disturbed areas with existing facilities such as’culverts and well pads, the Nichols
Ranch ISR '_Project is expected to have ne_gligible sh'or,t-_ferm adverse impacts 6n lagomorph

- populations. No adverse long-term impacts are likely to occuf. _
4.7.1.1.2.6 Small Mammals

Some small mammals may be displaced by the mining activities over the life of the mine. Prairie
dog habitat (i.e., tdwns) occurs on the prdjec’t area. Prairie ‘dog-towns would not be avoided-
“during mining activities; however, steps will be taken to minimize disturbance in their habitat.

However, due to the low frequency of small mammal occurrence in the project area, the Nichols
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Ranch ISR Project is expected to have a negligible short-term adverse impact on small mammal

populations. No adverse long-term impacts are likely to occur.
4.7.1.1.2.7 Raptors

" Forty raptor nests occur within the wildlife study area, of which 10 were determined to be active
as in 2006. Nine of the 10 active nests were located in the Hank Unit and one of the active nests
was located in the Nichols Ranch Un_it. Three active red-tailed hawk, three active long-eared
owl and three active great-horned owls were observed in the Hank Unit. The remaining active
nest was a golden eagle in the Nichols Ranch Unit. Based on the proposed permit boundaries,
those trees with nests will not be removed during project activities. The principal impact to these
nests from project activities and associated increased human access is potential disturbance
during nesting, which could result in nest abandonment and decreased feproduction success.
Potential conflicts between active nest sites and project-related activities will be mitigated by
annual raptor monitoring and mitigétion plans such avoiding areas, when possible, where raptor
nest sites are located, and l'ir'niting the constructing of overhead power lines so that raptors will

not come in contact with them or use them as perches for viewing prey such as sage grouse.

The teﬁlpdrary disturbance of approxirhately 300 acres of raptor prey species habitats is unlikély
to result in a reduction in the raptor population in the area because only 60-80 acres will be ‘
disturbed at any time. Additionally, this reduction is expected to be short-term and negligible.
Theréfore, the Nichols Ranch ISR Project is not éxpected to have any adverse long-term impacté

on raptor populations.
4.7.1.1.2.8 Nongame/Migratory Birds

The temporary disturbance of approximately 300 acres of habitat will result is some reduction in
" the carrying capacity for nongame/migratorybirds within the project area. Birds may be
displaced by the mining activities and the temporary disturbance of wildlife habitat; however, the

amount of habitat lost will be minimal in relation to the amount of comparable habitats that are
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available in the general area. Therefore, the Nichols Ranch ISR Project is not expected to have

any adverse long-term impact on any passerine bird populations.
4.7.1.1.2.9 Reptiles and Amphibians

The two species of reptiles that were documented in or near the project area during fieldwork are
common in Wyoming. The mining activities and temporary disturbance may result in some
reduction in the population levels of reptile and amphibian species in the area; however, these
impacts are expected to be short-term and negligible. Therefore, the Nichols Ranch ISR Project -

is not expected to have any adverse long-term impacts on any reptiles or amphibian populations.

4.7.1.1.2.10 Threatened Endangered, Proposed and Candidate Specles and Speclal
Status Species

Based on state and federal wildlife agencies and habitat preference, two TEPC animal species
and 17 BLM SS species have the potential to occur in the project area (refer to Tables D9-3 and
D9-4 of the attached Appendix D9). Bald eagle was the only protected species observed within
the wildlife study area' and may use the area ‘for foraging during the winter. months and
_ migration' however no nests or communal r’oostsioccur within the Nichols Ranch ISR Project -
wildlife survey area. Project lands disturbed as a result of mining will be unavallable for
_ foraging bald eagles until these areas are reclaimed and prey spec1es return. The area has been
- block-cleared for the black-footed ferret (refer to Addendum D9A of the attached Appendix D9;
therefore, the mine will have no affect on black-footed ferrets. Two BLM SS species, the swift -
fox and Brewer's sparrow, were observed within oriadjacent te the project area: Since only 60- .
80 acres will—be withdrawn from use as wildlife habitat at any given lime the Nichols Ranch ISR
Project is not expected to have any adverse impacts on TEPC species or SS.. No special

, mitigation plans for TEPC species or SS are planned at this time.
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4.7.1.2 Vegetation Impacts

Approximately 300 acres or less of land will be disturbed by the proposed Nichols Ranch ISR
Project. The impacts to vegetatlon will be short term as most disturbances are assomated with
wellfield development that will be 1mmed1ately reclaimed and reseeded. Addltlonally, the small
amount of vegetation that may be affected by the proposed project will occur over the life of the
project with only-60-80 acres of land being affected at any given time. With a large amount of

land available outside of the disturbed areas, the effect to the vegetation is minimal. -

One impact that could result to the vegetation is the introduction of non-native species or weeds
associated with the activity of the Nichols Ranch ISR Project. One noxious weed species,
Canada thistle, is found in the proposed project area along with one selenium indicator species,
two-g"ropove milkvetch. Mitigation measure such as keeping vehicles that come into the Nichols
Ranch Project washed and possible spraying of weeds may be used to aid in reducing the spread

of these species.

4.7.2 Alternatives

The ecolog1ca1 resource impacts assoc1ated with the alternatrves of open pit and conventlonal»_ :
mining are much greater than those associated with the proposed ISR operation.. The amount of
land affected by the alternatlves is far greater than that of the proposed prOJect resultmg 1n

greater loss of wildlife and vegetatlve habitat over a greater length of time.

4.7.3 No Action Alternative -

With the no action alternative, ecological resource impacts would be limited to those impacts‘
assoc1ated with present and future coal bed methane extraction taklng place in the proposed

Nichols Ranch ISR Project area.
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4.8 AIR QUALITY IMPACTS

4.8.1 Proposed Action

.The air quality impacts of the proposed projecf in the local and regiooal areas are minimal. The
thain impact to the air quality will be from fugitive dust that is generated from the construction
of facilities, construction and operation of the wellfields, and the increase in traffic from the
operation of the proposed project. Fugitive dust releases are estimated to be the same during the
construction of the Nichols Ranch ISR Project as they are during the operation of the proposed
project since the amount of vehicle traffic is expected to be the same. A detailed calculation of
the amount of estimated fugitive dust to be released by the project is depicted in Figure D4-5
(of the attached Appendix D4). The estimated release of fugitive dust from the proposed project
is under the allow_able 250 tons per year increment for prevention of significant deterioration of

air quality.

The potential for fugitive dust emissions from wind erosiOn‘ v;/ill be minimized by promptly
reclaiming disturbed soil and establishing vegetative cover on soil stockplles Most of the work
associated with wellfield installation would take place with stationary equlpment hence any
-:_addltlonal fugmve dust releases resulting from vehicular traffic in the wellﬁeld will be small -

because of low traffic volume

- The processing facilities for the NicholsRanch ISR Project will also be the source for several
“other process emissions. These emissions and their potential emission quantity are found in

- Table 3-3 in Section 3.6 of Chapfer 3.0. These emissions are generated from the venﬁng» of

 process vessels during filling and normal plant operatlons These emissions w1ll be released to

" the atmosphere by vent plpes located on either- process equlpment or on the equlpment used to
fill the tanks. '

Air quality in the wellfields and near the processing building could be affected radon gas. This
gas can be present in the processing solutions and could escape into the atmosphere in several

locations. In order to escape, the dissolved radon gas Would_ﬁr'st have to be ‘vented in the
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wellfield from either individual well vents or from the header house. The ion exchange system
at each processing plant could also provide a pathway for potential escape, but by using
pressurized down flow ion exchange columns the radon would be kept in solution. Radon could
then be released when disconnecting individual ion exchange columns to remove or elute the
resins in tﬁe column. Localized ventilation will aid in minimizing exposure in't‘his case. The
vacuum dryer used for drying yellowcake along with the packaging area could release airborne

particulate emissions, including natural uranium and radon daughters, to the environment.

The radiological effects of radon or any radiological emission upon the local and surrounding
area was completed using'-the NRC MILDOS model for predicting radiological doses. The -
results of the MILDOS modeling are described in Chapter 7.0, Section 7.3 of the NRC Technical
Report. The estimated releases from the Nichols Ranch ISR PI’O_]CC'[ are small fractions of the

allowable does limit for the general public.

4.8.2 Alternatives ',

Air quality from underground and open-pit mining would result in a greater impact to the local
and. regiopal areas surrounding the Nichols Ranch ISR Project The amount of fugitive dust
generated -by-the increase in trafﬁc larger processing plant footprint, and mining operatlons is
- considerably greater than the proposed project. Additionally, the health and safety. exposures to
radon are greater at open-pit and underground mining operations by having people exposed to
‘the ore zones. Dust emiesions with overburden .piles, ore stockpiles, aan tailings impoundmenfs

will also increase. .

4.8.3 No Action Alternative

There would be no- air quahty 1mpacts from the no actlon alternative since no mlmng and

’ processmg facility would exist.
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4.9 NOISE

4.9.1 Proposed Action

.Noise relaté_d td development of the ISR Projec.:t' would be associated With drilling and operatioh :
of the wells, including the use of heavy equipment necessary to scrape and level the ground
surface for drilling, travel, etc. It would also include transportation of the IX resin to the
processing facility and the operation of the processing facility. The NRC and WDEQ (2008)
estimated that noise impacts from construction, operations, and aquifer restoration generally
would be “small to moderate,” and that noise impacts from decommissioning generally would be

“small.” -

Figure 4-4 presents the noise levels genérated by various kinds of heavy equipment, including
that used at the proposed project. These noise levels generally range from 70 to 95 dBA at 50 ft.
Noise levels decrease-at approximately 6 dBA with each doubling of distance, so a dBA of 95 at
50 ft would be reduced to appfoximately 59 dBA at 0.6 mi--the distance from the Hani('Unit
boundary to the nearest residence. Referring to Table 3-4, this would be an increase in noise
levels _frorh “very. quiet_’; to “normal conversation.” In the same way, a dBA of 75 at 50 ft would
'be reduced to approximately 39 dBA: at 0.6 mi--a level very similar to the ambient noise level in
the area. Noise levels would not be constant, ‘but would occur only when chuipme'nt was
operating. Noise levels would be highést during construction, after which they-would decrease
for the operafing phase when noise Would be generated primarily by trucks and thé processing
facility it_self. | Trafﬁc would be approximately eight pickup trucks per day and six tractor-trailer

trucks per week during all phasés of the project—a small to moderate increase in traffic.

Some localized impacts to wildlife could occur, especially to greater sage-grouse and nesting

raptprs. These impacts are discussed in section 4.7.1.1.2.'
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CONSTRUCTION EQUIPMENT NOISE LEVELS
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‘ Figure 4-4  Construction Equipment Noise Levels.
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4.9.2 Alternatives

The noise produced by open pit or underground mining would generate higher and more constant
-noise levels over a longer period of time. Noise levels associated w1th the removal and crushmg
.of the uranium ore are substantially higher than the noise levels assocmted with the processing of
the uranium with an ISR mining operation. Noise from heavy trucks and mining equipment.
associated with the removal of ore in open pit and underground mining operations can produce
noise at levels above 85 decibels, exposing workers operating the equipment to levels of noise
that could cause deterioration.of hearing. Noise impacts to the residents living in the area would -
be marginally greater than as described in the Propdsed Action, .pfimarily because of the added
truck traffic and the more constanf use of heavy equipment generating high dBA levels.

4.9.3 No Action Alternative

Under the no action alternative, noise levels would remain near current levels and would not

increase due to activities associated with in situ uranium mining.
4.10 HISTORIC AND CULTURAL RESO’URCE IMPACTS

'4.10.1 Proposed Action

The Nichols Ranch ISR Project w_oufd have limited impacts t_o historic and cultural resourées
located within the project area. - As 'mentioned in Chapter 3, Section 3.8 of this report, many :
cultural surveys have been conducted in the areas of the: proposed project with cultural sites
. identiﬁed.’ The only adverse effect that would occur wifh the Nichols Ranch ISR Project would
be__ at the. Hank Unit. rThe Hank Unit bermi{ boundary extends ,intd a recently identified: :
Traditional Cultural Propefty_ (TCP). Becaﬁse of the close proximity of the ipropos‘e project at the
Hank Unit to the FTCP; the_vHank Unit wbuld have an adversé_ effect to the Setting of -the TCP -

from the minor ground disturbance that would occur with the operation of the Hank wellfield.
‘However, no ground disturbance would take place inside the TCP area at the Hank Unit and any

" effect to the TCP by the Hank Unit would not be long term. Additionally, measures such-as )
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painting of buildings with colors that blend in with the surrounding environment would be

implemented to aid the reduction of the adverse effect to the TCP.

4.10.2 Alternatives

Using open pit or underground mining to extract the uranium at the Nichols Ranch ISR Project
would have a considerable impact to historic and cultural resources, especially at the Hank Unit.
Ground disturbance created by these two methods of mining would have an even greater adverse _
effect to the sétting of the identified TCP than the proposed action. Additionally, ground
disturbance would more than likely occur in the TCP boundary. This.would constitute an
adverse effect to the TCP that would require Native American consultation and a subsequent
Memorandum of Agreement between all affected participants. Consultation and a Memorandum
of Aéreement could result in significant delays and costs that would not make the alternatives a

“cost effective alternative to the proposed project.

4.10.3 No Action Alternative

No adverse effect to the setting of the TCP or any cumulative effects to the historic and cultural
’ resources found the in the area of the Nichols Ranch ISR PI’O_]eCt would occur with the no action
alternatwe since no disturbance would take place

4.11 VISUAL/SCENIC RESOURCE IMPACTS

4.11.1 . Proposed Action

Because the Nichols Ranch ISR Project is located almost entlrely on private land in a remote
locatlon the operations aesthetlc impact is limited to only the landowner and those that have
permission to be on the landowner’s property: The-280 acres of BLM land near the Hank Unit is

landlocked by private land limiting access to the land.
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The Nichols Ranch Unit will be the site for central processing facility (CPP) along with an office
building and a maintenance building. The plant and buildings would be the prominent features
of the landscape since the area where they are to be located is mostly flat with little to no other
cover. Even though the plant and buildings will stand out, their existence will not be seen by the

public.

The Hank Unit will be the site of a satellite plant along with one maintenance building. These
facilities will sit to the west of the Pumpkin Buttes on private land. Several oil/gas wells exist in -
the region, so the Hank Unit satellite plant will not be the only prominent feature in the area.
_Séveral transmission towers are completed outside of the Hank Unit permit boundary on top of
South ‘Middle Butte. Additionally coal bed methane development has and will take place in the
" Hank Unit area. -Coal bed methane well houses will be present in the area. The Hank Unit will
not be visible from the main T-Chair Livestock Company ranch road, but will be Visibie from the
top of the Pumpkin Buttes. The Pumpkin Buttes have been recognized as a Traditional Cultural
Property (TCP) by the Bureau of Land Management (BLM). Visual concerns from coal bed
| methane development and coal bed .methane development in -general were addressed in
'Environmental Assessments for AnadarkoPetroleum Corporatlon Dry Willow Phase I and Dry. -
le.llo_w Phase I1. These envifo_nm_ental assessments detail the agreemént that was reached
between the B_ureali,of_ ‘Land Manageméﬁt»and Anadarko Petrdleum Corporation invregards to
what mitigation steps would be taken to minimize the visual effects of coal bed methane in
regards to the Pumpkin Buttes as a potential TCP. The main concerns that were voiced were to
. avoid deVéloprherit on the tops and sides of the Pumpkin Buttes, bury pipelines, powef lines, etc,
and to paint structures so that they will blend into the naﬁiral lahdscape.' Uranerz Energy ~
Corporation plans’ on doing these measures for both the Hank and Nichols Ranch plant sites.
Pipelines runmng to and from the wellfield to the plants will be burled not only to mitigate a
visual impact, but for freeze protection of the plpehnes No extractlon act1v1t1es will take place
on top of North and South Middle Butte, and buildings, well head covers, and header houses will

. be painted a color that will allow the stmctures to blend in with 't_he_ existing landscape.

The following is an excerpt from the Dry Willow Phase II Environmental Assessment on the

" visual resource impact regarding the coal bed methane development in the same area that the
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Nichols Ranch ISR Project will take place in. Much of what is observed will be the same for the
proposed Nichols Ranch ISR Project with the exception that the Hank Unit will sit at the base of
North and South Middle Buttes. The Nichols Ranch Unit central processing plant will be located
approximately 6.0 mi to the west of the Buttes.

“Recently constructed oil and gas related faC|I|t|es are visible from the base of the
| Buttes to approximately 15 miles westward. Modern visual distractions include
conventional gas and oil wells, well pads, pump jacks, access roads (both
crowned and ditched and two track), pipeline scars, reservoirs, fence lines,
power lines, a large water storage facility, uranium mine facilities, ranch buildings
and dust from vehicle traffic. The settlng of the Pumpkin Buttes as they face the

project area is nearly dominated by modern visual distractions.

As excerpted‘ from P[m’ipkin Buttes Visual Assessment by’Ga—ry D Long,

Outdoor Recreation Planner for the Wyoming BLM State Office:

Roads and Trails: Roads were readily visible at distances upA to five

mlles Roads were most VISIble where Iocated in darker, sagebrush-
domlnated Iandscapes ThIS was because of the contrast created by a
;Ilght colored linear feature in a dark colored Iandscape that was devoid of

S|m||ar natural linear features

Coal Bed Natural Gas Development (CBM): While this could be seen, the

structures associated with CBM are not readily seen at distances over

‘one mile. What is seen are the roads and well site locations, particularly

when cleared in sagebrush-dominated landscapes.

Reserv0|rs Reservoirs were readlly seen at dlstances equal to or
- exceeding two miles. ‘
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. ' o Power Lines: Several single pole power lines were noted. They could be
seen but at distances exceeding a mile would not attract the attention of

the casual observer.

N\

A few proposed wells and accesses are within 2 and 1/2 miles of North Middle.
and South Middle Buttes. The project area can be viewed ‘from all the Buttes. |
At distances over two miles, the frost boXes associated with CBM wells will
be painted to blend into the background and will not be visible. Al major
access roads (cfowned and ditched‘roads) associated With_ the project are‘
already constructed and are visible from the Buttes. Construction of pipelines
~and parallel two track roads accessing wells are over two miles away, will re-
'_ Vegetate and will not be visible from the Buttes. There' is very little sage in the
project area (mostly grass) and the cohstkuction and reclamation of n'ew aceesses :
or pipelines will not create a vegetationvcontrast. There are not any reservoirs or

other large production related facilities associated with the project. The majority of

’ o the power lines associated with the br__oject will be buried.
Overhead lines associated with the project will be well over 2 miles from the
buttes

-lt does not appear that the constructlon of the Dry Willow 1l POD will_ add
visual distractions to the settmg of Pumpkm Buttes, especially conS|der|ng the
. exnstlng developments that attract the wewers attention. Additionally, the setting
of the buttes is nearly compromised by modern oil and gas: related activities.
Construction of the project__wilrl result in “no effect” to Pumpkih ‘Buttes
(48CA268).” o ' '

Figures 3-5 and 3-6 of Chapter 3.0 of this report show an aerial view of the Hank and Nichcjls
| Ranch Units. The location of the pro'posed plant sites_ along with the location of oil/gas Wells,

“transmission towers, and roads are depicted on the figures.
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4.11.2 Alternatives

The visual and scenic resource impacts of\ the alternatives will be greater than those of the -
proposed project. The larger size of a conventional mill compared to the size of an ISR
processing blant will stand out greafér than the proposed pfoj ect along with disturbvirig more land.
Additionally, the overall land disturbance with an open-pit mine and underground mine would be
more noticeable than that of the ISR project. Open pit mining operations would have to remove
and stockpile hundreds of feet of overburden before reaching the ore zone. Underground mines
would also have hoist house structures that would be taller than any of the proposed project

buildings.

- Mitigation factors for aiding in reducing the overall visual/scenic impact of the alternatives

- would be the same as those used by the proposed project. Buildings and other structures would

be painted so that they blended in will the natural landscape and power lines and pipelines would

be buried where applicable.

4.11.3 No Action Alternative

No visual or scenic resources would be impacted for the no action alternative since there would

" be no activity taking place.

4.12 SOCIOECONOMICS IMPACTS

4.12.1 Proposed Action

- The socioeconomic impacts of the Nichols Ranch ISR Project would be seen by the communities

in the surrounding area of the project. Businesses in towns such as Gillette, Wright, and Casper
would see some additional income from purchase of goods and services by Uranerz. Energy .

Corporation and its employees. Currently Uranerz Energy Corporation anticipates employing

" approximately 45-55 people when the Nichols Ranch ISR Project is up and running. These are
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45-55 jobs for the people from the start of the project in 2010 continuing to the end of the

project.

The employment of the approximate 45-55 people would not have an impact to the current health
iand social services and‘ educational services iﬁ the communities surrounding the Nichols Raﬁch
ISR Project, but could add to the current housing shortage being seen in Wyoming. The
communities of Gillette, Casper, and Wright are all seeing an economic boom contributed to the
continued growth of coal bed methane and oil/gas activity in the state. To help alleviate the
housing burden, Uranerz Energy Corporation plans on employing people. from the area

surrounding the project.

The proposed project will generate revenue for the State of Wyoming, Johnson and Campbell
Counties, and the communities surrounding the project area through the collection of state
severance taxes, property taxes, and sale taxes. This collection of taxes would go to the funding
of schools, local city and county projects, and special county projects such as improved

water/sewer lines, community centers, and county road maintenance.
. 4.12.2 Alternatives

The socioéconomic impacts of the opeh pit and underground mining alternatives are similar to
those of the proposed project. The demand for housing may be higher for the two alternatives
s_inée the ope_rétions will employ more people than the ISR mining method. Additvio’nally, more
- oﬁt. of area/out of state workers may be required to fill all the 6pen positions of an open pit and .

- underground mining operation.

4.12.3 No Aétion Alternative

.Under the no action alternative, socioeconomic conditions in the project area would be the same

as the conditions that currently exist in the area.
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4.13 ENVIRONMENTAL JUSTICE

4.13.1 Proposed Project

The estimated' population of Campbell, Johnson, and Natrona counties in 2004 by the
U.S. Census Bureau was approximately 113,388. Minority populations accounted for a small
percentage, ~4.6%, of the total population with percentages of minorities being similar to or
smaller than those of the rest of the state of Wyoming. 2004 unemployment levels for the three

counties averaged ~3.4% with average yearly earning ranging from ~$24,000 per year in

Johnson County to ~$41,000 per year in Campbell County. The average earning ranges for the. .

areas surrounding the Nichols Ranch ISR Project are well above the 2004 poverty:level of
$18 850 for a four family member household and even above the 2007 poverty level of $20,050 = -

for a four family household.

Based on the data above, no concentrations of people living beloyv the poverty level or no

concentrated minority populations are located near the Nichois Ranch ISR Project; therefore, no

adverse environmental 1mpacts would result to minority populatrons or those 11v1ng below the
_ poverty level . i o ) , L )

i Figure 4-1 through Figure 4-3- (see map pockets) detail employment populatlon and earnings

 data for the Campbell Johnson and Natrona County, Wyomlng '

4.13.2 Alternatives

" The alternatives to the proposed Nichols Ranch ISR Project would result in the same impacts as

the proposed project.

_ 4.13.3 No Action Alternative

With the no action alternative, environmental justice would not be impacted since no ISR

operation would take place.
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‘ " 4.14 PUBLIC AND OCCUPATIONAL HEALTH IMPACTS

4.14.1 Proposed Action (Public Health)

The values in Table 4-2 show the maximum dose rates (based on MILDOS modeling) to seven
public receptors near the Nichols and Hank Units. The highest dose is projected to be 0.90 mrem
at the Pfister Ranch Receptor. When compared to the public dose limit of 100 mrem specified in
10 CFR 20, the.minimum‘ impact is clearly ev_ident§ the maximum dose is over a hundred times
lower than the protective standard. Values for the other public receptors are even lower.
Another important measure is the 10 rem effective dose a level well in excess. of the maximum
.predlcted 0.90 mrem value shown in the table below Accordlng to the Health Physics Socwty,
“Radlogenlc health effects (primarily cancer) are observed in humans only at doses in-excess of
10 rem delivered at high dose rates: Below this dose, estimation of adverse health effects is
speculative.” In addition to the seven nearby public receptors discussed here, the radiological
~ assessment completed by Uranerz included populatlon bases that extended out to 80 km and in |
' - 16 compass directions from the proposed process fac1ht1es The model results ’showed that no
| member of the public would receive a dose in excess of the standards. To snmmarize, the

proposed operations will -not have a significant radiological impact on public health.

Table 4-2 PrOJected Dose Rates. to Public . Receptors (Tlme Step 4, Maximum Act1v1ty

Perlod)

Receptor N ) : Dose (mrem/yr)*

Public Receptors |

Rolling Pin Ranch A ' ' 1 0.17
- Dry Fork Ranch. - 0.07

"Christensen Ranch - - C 024

Pfister Ranch : 0.90

Pumpkin Butte Ranch - - 0.70

Van Buggenum Ranch 021
RubyRanch . . O il

Public Dose Limit . 100

‘ -~ *Total Effective Dose Equivalent (whole body).
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From a nonradiological perspective, chemicals associated with an ISR operation include CO,,
HCL, H,0, and NaOH. Emission rates for these chemicals are well below the threshold that
would trigger a requirement for a permit. With respect to fugitive dust, the same can be said; the
levels are too low to warrant a perrmt In conclusion, because emissions are all below permitting

action levels the concentrations are considered to be highly protectlve of the public.

4.14.2 Alternatives (Public Health)

Other methods for recovering .uranium include hnderground mining and open pit (surface
mining). Both methods have significantly higher prpduction costs than ISR and therefore the
economics of the ore reserve must be eommensurately higher to justify this type of recovefy. As
is true of other 1SR projects, the nature of the deposits (ore grade, recoverable pounds and_depth)
at the Nichols and Hank Units do not lend themseives to recovery by costly surface or -
underground mihing. Other than ISR, there is no other.recovery alternative that is economically

feasible.

'4.14.3 No Action Alternative (Public Health)

-Exer01smg this optlon obv1ously would mean that the minimal rad1ologlcal and nonradlologlcal )

affects of the project would not be generated Although the insignificant impact that the pI‘O]eCt

. would have on public health would -not occur, con_51derat10n must be given to the potential

impacts from other energy sources (0i1<, natural gas and coal) that would be developed to
compensate for the.loss from the vnuc'lear fuel cycle. For environmental reasons (primarily
reduction in greenhouse gasses), it is__generaily aeknewledged that nuclear power must be made a
larger part of our energy mix. Frorh this view point the no action alternative, does not appear to

be in the best finterest of public health.

4.14.4 Proposed Action (Occupational Health)

The nuclear fuel cycle industry is one of the most, if not the most, regulated industry in the U.S.,

and it is no wonder that all of the measures and comparisons discussed in other sections of

November 2007 . . ER-11 2



Uranerz Energy Corpo_ratioh , i _ Nichols Ranch ISR Project

the application demonstrate that impacts to the public from this source category are indeed.
very small. The same highly protective regulations given in 10 CFR 20, Standards for
Protection Against Radiation, apply to workers in the uranium recovery industry. Specifically,

10 CFR 20.1201, Occupational Dose Limits, are the protective occupational health standards.

An operator, such as Uranerz, must show compliance with these standards. Compliance is
demonstrated through a number of checks and balances which include: (1) measurements with
numerous. instruments during operations; (2) bioassays; (3) unannounced inspections by the
Radiatibn Safety Officer (RSO); (4) annual independent audits; (5) preparation of Standard
Operating Procedures (SQPS); (6) worker exposures measured with TLD badges; (7) NRC
inspections; and (8) record-keeping and other.mec_hanisms thatA provide assurance that worker
exposure to radioactive materials is kept As Low As Is Reasonably Achievable (ALARA)'. In-
" summary, the close oversight just listed provides a high level of assurance that occupational

health is well protected.

4.14.5 Alternati?es‘ {Occupational Health)

As disc;ﬁsséd in 4.12.2 above, the only econor_nicélly feasible ﬁlethod for rebqvering the uranium
- resources at the Nichols and Hank Units is ISR. O»ccup_ationa,lﬂ health and safety Sfatistics (by
.-industry‘)' show underground miniﬁg and surface mining to be in the higher risk categorieé. Since

these méthods are not economically feasible in this setting, they will not be vemp'loyed.

4.14.6 No A_ction Alternative (Occupational Héaith)

The no acti_on. scenario would mean that job opportunities Woul_d not be generéted, and
~ prospective employees would find work in other occupations." Some of those jobs would likely

héye higher occupational health risks asSoqiated with them and some would be lower. Iin short, _A

- _there is no evidence to suggest that the no action scenario would improve the occupational health

and safety of the prospective employees. For this reason, the no action scenario does have a

basis of support.
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4.15 WASTE MANAGEMENT IMPACTS

4.15.1 Proposed Project

Three types uf waste will be generated with the proposed project; liquid, solid, and sanitary. All
liquid wastes generated ‘at the Nichols Ranch ISR Project would be disposed of through deep
disposal wells. These liquid wastes normally consist of wellfield bleed streams, plaut wash
down water, groundwater restoration water from groundwater sweeping and groundwater
treatment, and any other plant liquid effluent. The deep disposal wells will be permitted through
the Wyoming - Department of Environmental Quality and operated according to permit
requirements. The deep disposal wells will be designed to handle a injection flow rate of ~100

gallons per minute.

Solid wastes generated at.the proposed project include both contaminated and noncontaminated -
wastes. Contaminated.wastes include rags, trash, packing material, worn or replacement parts -
from equipment, piping, and sediments removed from t)rocess pumps and uessels. ‘Radioactive
solid wastes with contamination levels requiring disposal at a licensed NRC disposal facility will
be isolated in drums or other suitable containers prior to disposal offsite.  Until wastes are
disposed of they will be held in an area witl-l-a-restricted boundary. Any noncontaminated wastes
will be disposed of at é landfill located near Gillétte in Campbell County, Wyoming. Other solid
contamihated'wa_stes such as wellfield piping will either be reused ina differént production area,

or flattened, surveyed, and shipped to a licensed NRCldisposal' site.'

Sauitary wastes from the restrooms and change houses will be disposed of-in approved septic
systems. The septic systems at the Nichols Ranch ISR Project will be subject of approval from
the State of Wyoming: '

The cumulative impacts of the waste generated at the Niéhols Ranch ISR Projeét are minimal.
All waste that is generated will either be disposed of at an NRC licensed facility if it is

contaminated or at a county landfill if it is not contaminated. The wastes would add some
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volume to the disposal facilities, but that amount would not cause any concerns on landfill

capacity.

4.15.2 Alternatives

The open pit and underground mining alternatives would produce similar wastes as the proposed

action, but in some greater quantity since these alternative use more people and have to dispose

. of larger quantities of solid wastes generated by the mining and processing. Large tailings ponds

would have to be constructed for the retention and disposal of the solid wastes. Liquid wastes

would either be disposed of in tailing ponds-deep disposal wells, or a combination of both.

Again, the quantity of liquid wastes generated by the two alternatives is greater than those

- associated with proposed action.

Sanitary wastes would be handled in the same way as the proposed action.

4.15.3 No Action Alternative

Waste géneratio_n would not fake place with the no action altefnative; thérefore_,- no aglditibnal

‘burden would be plvace.d on NRC licensed disposal sites or local landfills.
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5.0 MITIGATION MEASURES
5.1 PROPOSED ACTION

The mitigaﬁon measure that are planned for the Nichols Ranch ISR Project are intended to return
the subsurface and surface of the Nichols Ranch ISR Project area to conditions compatible with
the pre-mining uses. All groundwater that is affected by the Nichols Ranch ISR Project willb be
restored to a condition of use equal to or exceeding that which existed prior to project
- construction. All disturbed land will be reclaimed and restored to the pre-mining condition of

livestock grazing and wildlife habitat.

' 5.1.1_Groundwater Restoration

- Groundwater restoration is an important part of ari ISR operation. The time it takes to restore the
- groundwater is primarily linked to the capacity of the deep waste disposal well. If the capacity
of a deep waste -disposal well is such that the time involved for grourldwater restoration is
unacceptable, then measures such as 1nsta1hng another deep disposal well will be 1mplemented to-

decrease the restoratlon t1me

5.1.1.1 Water Quality Criteria -

~ The primary goal of the groundwater restoration efforts will be to return the groundwater quality
of the mined ore zone, on a productlon area average to the pre-mining basehne water quality
condition that has been defined by the baseline water quahty sampling program During the
- groundwater restoration, all parameters on an average basis will be returned to baseline or. as
close to average baseline values as is reasonably achievable. If the average baseline values of
- some of the parameters areunachi'evable using the best practical technology (BPT), Uranerz
~ Energy ‘_Corporatien will then use a secondary goal of retuming the groundwater to the Wyoming .
Department of Environmental Quality—Water Quality Division class of use designation. This
will return the groundwater to a quality consistent with the use of the water prror to the ISR

: extractron
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The use categories of the groundwater are those established by the Wyoming Department of
Environmental Quality—Water Quality Division. Pre-mining baseline water quality data,
groundwater use category, available technology, and economics will be criteria used in attaining

the final level of water quality during restoration.

5.1.1.2 Restoration Criteria

Groundwater restoration criteria in a production area will be based on the baseline water quality
data collected for each production area. The baseline water quality data will include data
collected from wells completed in the ore zone and perimeter monitoring ring wells.” Baseline
water quality parameters will be used, on a parameter by parameter basis, to monitor restoration -
-activities in retumlng the affected” groundwater back to pre- m1n1ng quallty as reasonably as :

p0551ble

Specific restoration values will ’be established prior- to.mining in each production area by
computing spec1f1c restoratron values for spec1ﬁc parameters. The restoratron values will be the
mean plus two standard deviations of the pre-mining water quahty for each parameter listed in
Table 5-1 of the NRC Techmcal Report.. These restoratlon target Values will not change unless - -

~ the operational monltorlng program 1nd1cates “that basehne water quality has changed in a

productlon area because of accelerated movement of groundwater and that such change justifies .

_re-determination. of the baseline water quahty It thlswere-to occur, resampling of monitor wells
would be conducted along with the Wyomlng Department of Env1ronmental Quahty (WDEQ) ’

. and NRC rev1ew1ng and approvmg the change to restoratlon values.

The success.of the restoration will be determined after the completion of the stability monitoring
period (see Section 5.1.1.4). If no significant -increasing trends in restoration Values are
identiﬁed, restoration will he deemed complete; A summary report requesting aporoval Will be
submitted along with the appropriate water .-quality data to the regulatory agencies. When
approval is received from the regulatory agencies, final decommissioning of the wellfield will

- commence.
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5.1.1.3 Groundwater Restoration Methods

For in situ recovery (ISR) operations, a common commercial groundwater restoration program
consists of two stages, the restoration stage and the stability monitoring stage. The restoration stage
typically consists of three phases such as groundwater sweep, groundwater transfer, and
groundwater treatment. The stability monitoring stage includes a six month or longer time
period in which the groundwater is monitored for successful restoratlon by mon1tor1ng the

restoration targets for consrstency. ‘

_The three phases used in groundwater restoration are designed to efficiently and~effectively
- restore the groundwater so that groundwater loss is kept to a minimum and restoration -
equipment is optimized. Momtorlng of the quality of groundwater will occur in selected wells as
needed dur1ng restoration to determme the efficiency of the operatlons and to determme if
additional or alternate techniques are necessary. Online production wells will be sampled for
certain parameters, such as uranium and conductivity, to determine restoration progress on a pattern-

by-pattern basis. -

: -The sequence of the restoratlon methods used will be determined based on operatmg conditions

and waste water- system capacity. Dependlng on the progress of restorat1on it is possrble that -

not all phases of the restoration stage will be utilized. . Uranerz Energy Corporation will-
' determme the need for certain restoration steps’ based on the progress of restoration and the

' momtormg of restoration values.

- During groundwater restoration, a reductant may be added to lower the oxidation potential of the .
ore zone. Either a sulfide or sulfite compound may be added to the injection stream in concentrations
ufﬁc1ent to reduce the mobilized spe01es The use of reductants-is beneficial because several of
the mietals typ1cally found in the ore zone groundwater become solubilized during the
recovery process. ‘These metals can then form stablevlnsoluble compounds that are usually in
the form of sulfides. Dissolved metal compounds that are precipitated by such reductants

include those of molybdenum, selenium, uranium, and vanadium.
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Once restoration activities have returned the average concentration of restoration parameters to
acceptable levels, the WDEQ and NRC will be contacted for agreement that restoration has been
achieved in the production area. After this, the stability monitoring stage will begin. This phase of
restoration consists of monltormg the water quahty in the restored productlon area for six
months after the successful completion of the restoration stage. When the stability monltorlng
stage is completed, Uranérz Energy Corporation will make a request to the WDEQ and NRC"

that the production area be deemed restored.
5.1.1.3.1 Groundwater Transfer

During the groundwater transfer phase, water may be transferred between a production area
beglnmng restoration operat1ons and a productlon area beginning m1n1ng operatlons Also, a
groundwater transfer may occur within the same production area, if one section of the

production area is in a more advanced state of restoration than another.

Pre-mining baseline quality water from the production area beginning mining may be pumped
and injected into the productlon area in restoration. The higher TDS (total dlssolved solids) water
_ from the productlon area in restoration will be recovered and 1nJected into the ‘production area .
.beglnnlng mining.” ‘The direct transfer of water w111 act to lower the TDS in the productlon area

being restored by displacing affected groundwater with pre-mining baseline quality water.

The goal of the groundwater transfer is to blend the water in the two productron areas until they ,
become similar in conductivity. The water recovered from the restoration. productlon area may be
_ passed through ion exchange (I1X) columns and/or filtered during this phase if suspended sollds.

are sufficient in concentration to present a problem with blocking the injection well screens.

For the groundwater transfer to occur between productlon areas, a newly constructed productlon
area must be ready to begin m1n1ng Because of this condition, a groundwater transfer can occur
at any time during the restoration process, if needed. If a production area is not available to

accept transferred water, then groundwater sweep will be utilized as the first phase of restoration. -
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The advantage of using the groundwater transfer technique is that it reduces the amount of water

that must ultimately be sent to the deep disposal well during restoration activities.
5.1.1.3.2 Groundwater Sweep

During the groundwater sweep stage, the groundwater from a production area beginning
restoration is pumped from the production area to the processing plant though all production
wells without any re-injection. By doing this, native groundwater is drawn into the production
area to flush contaminants from the mining zone thus “sweeping” the mining aquifer. The
- cleaner baseline water has lower ion concentrations-that act to strip off the cation that have
attached to the clays during mining. The water produced during groundwater sweep is usually
then sent to the processing plant for treatment and removal of any uranium that could be in the
prodi;ction area water. Radium 226 and dissolved solids are also removed. After the treatmént,

the swept water is disposed of in an approved manner such as injection into a deep disposal well.

The rate of groundwater sweep will be dependent upon the capacity of the deep disposal wells and
the ability of the production area to sustain the rate of withdrawal. A hydraulic barrier may be
_employed during this stagé if there is an adjacen_t operation productiori area to prevent draWing

groundwater from the operational producﬁon’ area to the production area undergoing restoration.
5.1.1.3.3 Groundwater Treatment

Either following or in conjunétion with the groundwater sweep, water will be pumpéd from the
mining zone to treatment equipment at the surface. Ion exchénge (IX) and reverse osmosis

(RO) treatment equipment will then be utilized during this phase of restoration.

Groundwater recovéred from the restoration production area may be passed through the IX sySt'em prior
to RO. The groundwater will either be sent to waste dispbsal system or it will be re-injected into
the production area. The IX columns exchange the majority of the contained soluble uranium for

chloride or sulfate. ‘Additionally, prior to or following IX treatment, the groundwater may be
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passed through a de-carbonation unit to remove residual carbon dioxide that remains in the

groundwater after mining.

~ At any time during treatment, an amount of reductant sufficient to reduce any oxidized minerals
may be metered into the restoration productien area injection stream. The concentration and
“amount of reductant injected into the restoration production area is determined by how the ore
zone groundwater reacts with the reductant. The goal of reductant addition is to decrease the

concentrations of oxidation-reduction sensitive elements through reduction of these elements.

"All or some portion of the restoration recovery water can be sent to the RO unit. The use of an
RO unit 1) reduces the total dissolved solids in the- groundwater being restored,- 2) reduces the
quantity of water that must be removed from the.aquifer to “achieve restoration limits,
3) coneentrates .th_e dissolved contaminates in a smaller volume of brine to facilitate waste
' disposal, and 4) enhances the exchange of ions from the formation due to the large difference in ion
concentration. The RO passes a high percentage of the water through the membranes, leaving 60 to
90 percent of the dissolved salts in the brine water or cbncentrate. The clean water, called
permeate, will be either re-injected, or stored for use in the mining process, or sent to the waste

Water disposal well. The permeate may also be de- carbonated prior to re-injection into ‘the

- -wellfield. The brine water that is rejected contains the majority of the dlssolved salts in the -

affected groundwater and is sent to-the disposal system Make-up water, whrch may come from
- either water produced from a productron area that is in a more advanced state of restoratlon or .
water bemg exchanged with a new productron area, water being pumped from a different aqurfer
or the purge of an operating productlon area, or a-combination of these sources, may be added pr10r

to the RO or production area injection- stream to control the amount of “bleed” in the restoration area. -

If needed, the reductant (either biological or chemical) added to the injection stream during this = -

stage will scavenge any oxygen and reduce the 0x1dat10n reduction potentlal of the aqurfer
During mining. operatlons certain trace elements are oxidized. By adding the reductant the ,
oxidation-reduction potential of the aquifer is lowered thereby decreasing the solubility of these
elements. Regardless of the reductant used, a comprehensrve safety plan regarding reductant use

will be 1mplemented
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If necessary, sodium hydroxide may be used during the groundwater treatment phase' to return
the groundwater to baseline pH levels. This will assist in immobilizing certain parameters such

as trace metals.

The number of pore volumes treated and re-injected during the groundwater treatment phase
will depend on the efficiency of returning the production area back to pre-mining baseline
water quality conditions. This relies on the efficiency of the RO in removing contaminates
from the restoration production area groundwater and the success of the reductant, if used, in

lowering the uranium and trace element concentrations.
5.1.1.3.4 Restoration Monitoring

‘Durlng restoration, lixiviant 1n]ectlon is discontinued while improving the quallty of the
groundwater back to restoratlon standards. Because of this, the pos31b111ty of an excursion is greatly
reduced. - The monitor ring wells, overlying aquifer wells, and underling aquifer wells '
sampling frequencies will be changed from once every two weeks to once every 60 days during
restoratron The wells are analyzed for the excursion parameters chloride, total alkalinity and

conduct1v1ty Water levels are also obtained at these wells pI'lOI‘ to samphng
In the event that unforeseen conditions (such as snowstorms, ﬂooding, and equipment malfunction)
occur, the WDEQ will be contacted if any of the wells cannot be monitored within 65 days of the

last sampling event.

5.1.1.4 Restoration Stabilitv Monitoring Sta;qe .

. Once a production area has been designated as restored by the Wyoming Department of
Environmental Quality, a six month stability period begins to ensure that the restoration goal of
) returning- the production area groundwater to baseline water quality or pre-mining class of .
use category is maintained. The following restoration stability monitoring program will be

in place during the stability period:
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. ' 1. The monitor ring wells are sampled once every two months and analyzed for the UCL
(upper control limits) parameters: chloride, total alkalinity and conductivity; and

2. At the beginning, middle, and end of the stability period, the production wells will be
sampled and analyzed for the parameters in Table 5-1.

In the event that unforeseen conditions (such as snowstorms, flooding, and equipment malfunction)
oceur, the WDEQ will be contacted if any of the monitor or production wells cannot be monitored

within 65 days of the last sampling event.

5.1.1.5 Well Abandonment

When the groundwater has been adequately restored and determined stable by the regulatory
agencies, surface reclamatlon and well abandonment w1ll begin. All"production; injection, :
monitor wells, and drlll‘ holes will be ‘abandoned in accordance with 'WS-35-11-404 and -
Chapter VIII of the WDEQ Rules and Regulations to prevent adverse impacts to éroundwater

‘ quality or quantity, and to ensure the safety of people, livestock, wildlife, and machinery in the

arca.

Wells will be abandoned using the following procedure:
1.- _All pumps and piping will be removed from wells, when practicable:

2. All wells are plugged from total depth to within 5 ft of the collar with a well
. abandonment plugging gel formulated for well abandonment and mixed. in the
recommended proportion of 10 to 20 lbs per barrel of water, to yield an abandonment
fluid with a 10 minute gel strength of at least 20 Ibs/100 sq ft and a ﬁltrate volume
not to exceed 13.5 cc. :

2. The casing is cut off at least two feet below the ground surface. Abandonment fluid
is used to fill the void to the top of the cut-off casing.

3. Cement or a plastic plug wﬂl be placed at the top of the abandoned well casing. The -
area is backfilled, smoothed, leveled, and reseeded to blend with the natural terrain. -

Any deviation from the above procedure will be approved in advanced by the NRC and
" WDEQ.
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5.1.2 Surface Reclamation and Decommissioning

5.1.2.1 Introduction

At the complétion of mining of the Nichols Ranch ISR Projéct, all lands disturbed by the mining
project will be restored to their pre-mining land use of livestock grazing and wildlife habitat.
Any buildings or structures will be decontaminated to regulatory standards, and either
demolished and trucked to a disposal facility or turned over to the landowner if desired. Baseline
soils, vegetation, and radiological data will be used as guide in evaluating the final reclamation.
A final decommissioning plan will be sent to the NRC for review and approval at least

12 months prior to the planned decommissioning of a wellfield or project area.
'5.1.2.2 Surface Disturbance

Because of the nature of ISR mining, minimal surface disturbance will be associated with the
_ Nichols Ranch ISR Project. Surface disturbance will»consist.of construction activities associated
with the construction of the central processing plant (CPP), satellite plants, and wellﬁelds
' 1nclud1ng well drllhng, plpehne 1nsta11at1ons and road constructlon Dlsturbances assoc1ated

with the wellfield impact a relanvely small area and have short term impacts.

Surface distﬁrbgmces associated with the construction of the central 'pro‘c'essing plant, satellite
plants, and wellfield heéder houses will be for the life of those activities. rTopsoil will be
stripped from these areas prior to the construction of the facilities. Disturbances associated with

the wellfield drilling and-pipeline installation are limited and reclaimed as soon as possible after |
completion of these items. Access roads to and from the wellfield are also limited with

minimum surface disturbance.

5.1.2.3 prsoil Handling and Rep' lacement

Topsoil will be salvaged from any building sites, permanent storage areas, main access roads,

and chemical storage areas prior to constructlon in accordance with WDEQ requlrements To
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aceomplish this, typical earth moving equipment such as rubber tired Scfapers and front end
loaders will be utilized. Topsoil salvage operations for the wellfield will be limited to the
removal of topsoil at header house locations. Wellfield access roads topsoil removal will be in
- accordance with the landowner’s road construction practices. These practices are outlined in the
Jetter attached in Addendum S5A. All together, an estimated 100 acres of topsoil will be
salvaged, stockpiled, and reapplied during the life of the Nichols Ranch ISR Project.

Topsoil that is salvaged during construction activities will be stored in designated topsoil
stockpiles. These stockpiles will be located so as to minimize topsoil losses from wind erosion.
Topsoil stockpiles will also not be located in any drainage cha’nhels or other locations that could
lead to a loss of material. Berms will be constructed around the base of the stockpiles along with
the seeding of the stockpiles with a mixture of Western Wheatgrass and Thickspike Wheatgrass
ata seeding rate of 7 pounds pure live seed per acre per wheatgréss §pecies to reduce the risk of
sediment runoff. Additionally, all tops011 stockpiles will be identified with hlghly visible signs

labeled “Topsoil” in accordance with WDEQ requlrements

During excavations of Ihud pits associated ‘with well cohstruction exploration drilling, and = -
delineation drllhng act1v1t1es topsoﬂ is separated from the subsoil w1th a backhoe. The topsoﬂ is
~ first removed and then placed at a separate location. The subsoil is then removed and deposned
next to the mud pit. When the use of the mud pit is complete (usually within 30 days of initial ~
“excavation), the subsoil is then redeposited in the mud pit followed by the replac.irig of the _
topsoil. Pipeline ditch construction will follow a similar path with the topsoil stored sepatately
from the subsoil with the topsoil deposited on the subsoil after the pipeline ditch has been -
.? backfilled. These methode of topsoil salvaging have proveh to be adequate as demonstrated by

- the successful revegetation and reclamation at prior and existing ISR operations.

5.1.2.4- Vegetation Reclamation Praetices_ _

'All revegetation practices will be conducted in accordance with the WDEQ regulations and the
methods outlined in the mining permit. Topsoil stockpiles, along with as many as practical

disturbed areas of the wellfield, w111 be seeded with vegetatlon throughout the mlnmg operatlon
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to reduce wind and water erosion. Final revegetation of the mine area will consist of seeding the
area with one final reclamation seed mix. Table 5-1 shows the seed mixture that will be used for
reclamation. This mixture was developed through discussions with the landowner and approved
by the WDEQ. A seeding rate of 15 pounds of pure live seed per acre will be used when using a
rangelandAc.lr'ill. On areas where it is not practicablé to usé a drill, the seed will bé broadcast at a

rate of 30 pounds pure live seed per acre.

The success of the final revegetation will be determined by measuring the revegetation in
meeting prior mining land use conditions and reclamation success standards as compared to the
“Extended Reference Area™ outlined in WDEQ Guideline No. 2. The Extended Reference Area
allows for a statistical comparison of the reciaimed area with an adjacent undisturbed area of the
same or. nearly the same vegetation type. The area that the Extended Reference Area has to
' eriéompass; needs to be at least one half the size of the reclaimed area that is being assessed, or at

least no smaller than 25 acres in size.

In choosing the Extended: Reference Area, the WDEQ will bé consulted. This will ensure that
the Extended Reference Area adequately represénts the reclaimed area being assessed. The

such:ess'of the final revegetation and final bond release will jbe determined by the WDEQ. '

Table 5-1 'Urane;rz Reclamation Seed Mixture.’
Species .- } - Percent of Mix Pounds PLS/acre
Western Whéatgrass - : 28 . ' 42 -
" Revenue Slender Wheatgrass - 28 - ) 4.2
Bozoisky Russian Wildrye ‘ 19 o 2.85
Greenleaf Pubescent ‘ - 9 ) . - 135 .
Gulf Annual Ryegrass - 6 ) A 0.9
Yellow Blossom Sweet Clover ' 5 - ' = . 075
Ladak 65 Alfalfa o 5 - : 075
“Total . . wo s
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5.1.2.5 Road Reclamation

5.1.2.5.1 Access Roads

Two access roads will be built to connect both the Nichols Ranch central processing (CPP) plaht
and the Hank satellite plant with the existing ranch roads. The length of the Nichols Ranch CPP
road is approximately 0.20 mi in length. The Hank satellite plant road will also be
approximately 0.20 mi in length. If the landowner desires, the roads will be left in place when
operations are complete. If not, the roads will be reclaimed. Even if the roads are left in place,

third party reclamation costs will be included in the reclamation bond estimate.

- If the access roads -are to be reclaimed, the first step will be to pick up and rémove the
scoria/gravel on the road surface. Once the scoria/gravel has been removed the road bed will be
disced or ripped. Ne)'(t, the topsoil stored in the ditch will be re-applied on the road surface.

Finally, the road surface will be mulched and seeded with the permanent seed mixture.
| 5.1.2.5.2 Wellfield Access Roads

The welifield access roads will allow vehicular traffic to move from the plants to the wellfields
“and from one wellfield to another wellfield. The construction design for the wellfield access
roads is present in Addendum 5A. At the time of .decomfnissi‘oning, the land owner will decide .

which wellfield access roads will remain and which roads will be reclaimed.

If wellfield access roads are to be reclaimed, the first" step in reclaiming the wellfield access
roads will be to pick up and remove the scoria/gravel so -that the road bed is back to the
approximate original grade. Next, the road bed will be either disced or ripped. The disturbed

area will then be mulched and seeded with the pefmanent seed mixture.
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5.1.2.6 Site Decontamination and Decommissioning '

5.1.2.6.1 Wellfield

Following the successful conclusion of the aquifer restoration stability period in a particular
production area, the wellfield piping, well heads and associated equipment will be removed and,
if serviceable, taken to a new production area for continued service. Wellfield equipment that is
no longer usable will be ‘gamma surveyed and placed in either a contaminated or
Anoncontaminated bone yard located near the central processing plant for subsequent removal

from the site. If the final production area is being reclaimed, the nonsalvageable contaminated - -
piping, well heads, and associated equipment will be trucked from the site to an approved NRC

disposal facility.
5.1.2.6.2 Plant Dismantling -

After groundwater restoration is complete in-the final production area, decommissioning of the

Nichols Ranch Unit central processing plant site and the Hank Unit satellite plant will

commence. (The Nichols Ranch plant may contmue to be used after completlon of mmlng to o

" process materials from other satellltes) All process equlpment associated with the plants will be
'd1smantled and -eitheér sold to another. NRC licensed facility or decontammated in accordance
with NRC Regulatory Guide 1.86 “Termination of Operating Licenses for Nuclear Reactors” and
- “Guidelines for Decontamination of Facrlities and Equipment Prior to Release for Unrestricted :
‘Use or Termination of ,-Licenses for Byproduct, S'ource’ or Special Nuclear Material.” Any
“material that cannot be decontaminated to an acceptable level will be disposed of at an approved
- NRC facility. After decontamination, ‘materials that will not be reused or that do not have any

resale Value,) like building foundations, will be removed and _disposed of at an off-site facility.

The Nicllols' Ranch Unit plant site and Hank Unit satellite"plant site will be_contoured to blend in .
with the natural terrain after all buildings have been removed. ‘Gamma surveying will then be
completed to verify that gamma radiation levels are within acceptable limits. Topsoil -

' replacement and reseeding of the area will then take place
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Gamma surveying will also be conducted when each wellfield is decommissioned. Any material
or substance identified during the gamma survey as lhaving contamination levels that require
disposal in a licensed NRC facility will be removed, packaged if necessary, and then shipped to
the approved NRC disposal facility.

During decommissioning, if any soil cleanup is required of the wellfield or of the site facilities,"
10 CFR 40 Appendix A, Criterion 6(6) clean up criteria for radium and other radionuclides
(uranium and thorium) will be utilized based on the radium benchmark approach. NUREG-
1575, “Multi-Agency Radiation Survey and Site Investigation Manual” (NRC, 2000) will also be
utilized to ensure that acceptable survey methods are used in determining site sampling programs

for the decommissioning.

'5.1.2.7 Final Contouring

“Because of the nature of solution mining, very little, if any, construction activities will take place
which will require any major contourmg during reclamation. Any surface disturbances that do
occur will be contoured to blend in with the natural terrain. No final contour map has been
included since no s1gn1ﬁcant changes in the topography will result from the proposed mmmg,

operat1on

5128 F inancial Assurance .

Uranerz Energy Corporat1on will maintain surety instruments to cover the costs of reclamat1on o

for the Nichols Ranch ISR - Project. The surety 1nstruments will cover the costs of groundwater -
restoration, decommlss1on1ng, dlsmanthng, and disposal of all facilities 1nclud1ng bu11d1ngs»and

the wellfield, and the reclamation and revegetatlon of all affected m1n1ng areas. Additionally,
- the NRC and WDEQ requxre an updated Annual Surety Estimate Revision to be submitted each
| year to adjust the surety instrument amount to reflect existing operations and those planned for
construction or operation ln the following year. Uranerz Energy Corporation will revise any
surety instrument amount to reflect any changes to the Annual Surety Estimate Revision after its

review and approval by the NRC and WDEQ
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Once the WDEQ-LQD, NRC, and Uranerz Energy Corpdratidn have agreéd to the estimated
reclamation and restoration costs, a reclamation performance bond, irrevocable letter of credit, or

other acceptable surety instrument will be submitted to the WDEQ with a copy to the NRC.

Addendurri 5B contains the calculations and estimate of the proposed surety bond for the first

year of operation for the Nichols Ranch ISR Project. The surety estimate is baseéd on the first:

- year of operation consisting -of the construction of the Nichols Ranch central processing plant

and the start up of the first production area at the Nichols Ranch Unit. The construction of the
Hank satellite plant and the first Hank production area are also included in the surety estimate.

Although the- first Hank production area will be put in place; it is not anticipated to be -

- operational in the first-year thus the surety bond will not include a cost estimate for restoring the

groundwater at the Hank Unit. -

5.1.3 Cultural Resource Mitigation

Uranerz Energy Corporation will comply with the following cultural resource mitigation

measurcs.

“: 1. Uranerz will not conduct any ground 'disturbing work in areas that have not been
previously inventoried and cleared for cultural resources. - -

2. Uranerz will protect all cultural properties that have been determined eligible to the
National Register of Historic Places within the permit area from ground disturbing
activities until- appropriate cultural resource mitigation measures can be implemented
as part of an approved mining and reclamation plan unless modified by mutual

. agreement in consultation with the SHPO and other regulatory agencies.

3. To protect a previously identified Vtraditi(')nalicilltural property, Uranerz will also not
conduct any ground disturbing activities above the 5,500 ft elevatio'n within the Hank
"Unit. ' ' ' :

4. If cultural resources are discovered during operations, Uranerz will immediately stop
ground disturbing activities in the area of the discovery and will immediately notify
the WDEQ, the BLM, the SHPO, and any other appropriate regulatory agency.
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5.2 ALTERNATIVES

In comparison with the alternatives of open pit and underground mining with conventional
uranjium mills, the Nrchols Ranch ISR PI‘OJeCt should not have any residual or unavoidable
adverse impacts that remain after mitigation measures have been apphed Evaporatlon and
tailings ponds used in eonventlonal mining and milling operations will not be utilized for the
Nichols Ranch ISR Project. Overburden removal from open pit mining and ore stockpiles
associated with both open pit and underground mining will not occur with the Nichols Ranch

ISR Project. These activities could result in unavoidable adverse impacts and residual impacts

_ even after mitigation measures have been implemented. The amount. of land disturbance is such

that even after mitigation measures have been used, the area will have a different contour from
the pre- mmrng conditions. The Nichols Ranch ISR Project will not result in any major 1mpacts

to the surface or underground matrices resulting in no major contour issues.

5.3 NO ACTION ALTERNATIVE

W1th the no action alternatlve there would be no m1t1gat1on measures that would be needed since

: no m1n1ng would take place ;
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6.0 ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS
6.1 RADIOLOGICAL MONITORING

This section describes the results of baseline radiological measurement and monitoring
conducted in support of the Nichols Ranch ISR Project (Project). The radiological measurement
-and monitoring programs to be implemented during operation of the Project are described in the

license application Technical Report at Section 5.7.7.

6.1.1 Surface Soil, Subsurface Soils and Sediment

6.1.1.1 Purpose and Procedure

In June of 2007, an extensive soil and sediment sampling program was completed for the Nichols
Ranch and Hank Units of the Nichols Ranch ISR Project. The purpose of the effort was to

- develop a representative radiolo’gical baseline for surface and subsurface soils and sediments.

Prior to conducting a ﬁeld "reconnaissance and collecting the sanﬁplcs a map uvas’prepared ona
large-scale U.S. Geological Survey- (USGS) topographic base showing the license boundary,
plant 51te location arid ore zone footprint (in as much as it was known at the t1me) Because of
their importance in an assessment such as this, the location of cultural features (residences,
ranches water wells, water 1mpoundments roads etc.) with respect to the future process facility,

productlon areas and license boundary were considered in the sampling design. -

After completing the base map described above, a field reconnaissance was conducted to visually
inspect the pr_OJect area. All of the features just noted were consrdered in terms of their
respective locations to the license boundary. Following the reconnaissance, a sample ‘'site map

" was prepared. Coordinates for each sample site were included with the map.

In determining the number, type (surface subsurface and sediment) and areal distribution of

sampling locations, pertinent NRC documents were used, along with- Judgment based on many
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- years of experience developing pre-operational and operational environmental monitoring
programs for in situ recovery (ISR) opérations. The primary documents included: (1) NRC
‘Regulatory Guide 4.14, “Radiological Effluent and Environmental Monitoring at
Uranium Mills,” USNRC, April 25, 1980; (2) NUREG-1569, Standard Re.Vie‘w'Plan for In Situ
Leach Uranium Extraction License Applicatiéns,” Final Report, USNRC, June 2003; and
(3) NUREG-1748 “Environmental Review Guidance for Licensing Actions Associated with -
NMISS Programs,” Final Report, USNRC, August 2003.

Regulatory Guide 4.14 is the document that outlines the specifics of a pre-operational
radiological monitoriﬁg program. Table 1 in the guide, for example, lists the suggested number,
type, location and frequency of samples. Because of the age of the guidé_,‘ and because. it -
primarily addresses- conventional -mills, - Uranerz employed a modified Baseline “sampling .
ﬁrbgram designed for a modern ISR facility. From a _étandpoint of physicaldisturbancé;and
radiological alteration, it is widely recognized that a- modern-day ISR operation has minimal -

impact on surface and subsurface soils. .

' Thefe "aré three major reasons why the impacts are insigrﬁﬁcant: (l)A the recovery teéhnique does
not require the removal of overburae_r_i nor does it require the phySical remqval“’ of the ore zénc; )
) it is a wet process up té the staéeﬂ of drying -and paékaging§ and (3) modérh dryers and-
packaging .s’ystems do not have Sigﬁiﬁcant particulate dischafges. Thus:in the absence of

. “significant particulate sources, radio'lo’gical impacts on soils and sedimenfs through. aerial

~ dispersal.and sﬁbsequent deposition are not assogiated with modern ISR o,perations: :

Experience shows ‘that ‘potential radiblogical impacts are almost excluéively ‘associated 'With
- accidental spills from pipe leaks or ruptures that occur off of the process facility pad (i.e., within
the ~Wel>lﬁeldsrand between 'the-vwellt;lelds and the prowcess facility). Spills occurrin;g on ihe
process pad are fully contained by the curbed volume of the pad and its sump system: Tt should
‘be ﬁoted that an accidental spill from a pipe break in a weilﬁeld ddes not necessafily resultina
major impact on soils or sediments. Engineering controls and a management program based on
the principles of ALARA provide a high degree of assurance that impacts will be minimal. To

illustrate, a pipeline break would cause a loss in pressure and this would be quickly detected by
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the monitoring system. In addition to engineering controls, employees who are in the wellfields
on a daily basis are trained to observe routinely the condition pipelines and wellheads. Leaks or
breaks would be reported immediately. In the event of a break, the wetted area would be
surveyed, sampled and recorded on a spill map So1ls with- significantly elevated levels of

uranium and radium-226 would be removed and disposed at a licensed site.

KnoWing that potential impacts are attributed to pipeline ruptures and leaks, the pre-operational
| sampling program was designed to thoroughly characteri.ze radiologieal baseline conditions in
the areas most likely to experience potential impacts. A review of Exhibit D11-1, Nichols Unit-"
Soll and -Sediment Sample Location Map, and Exhibit D11-2-Hank Unit Soil and Sedirnent o
Sample Location Map in the attached Appendix D11 clearly shows that the focus of the l)aseline
" characterization was on the wellfield areas and the .intermittént/ephemeral streams passing
throligh the license area. A close examination of the map' showsﬂl_that sediment samples’ were
“collected from upstream and- downstream locations in all of the strearnbeds. In addition to
thoroughly = sampling the ‘wellfields and water courses, the radiological baseline was ‘
supplemented by including samples from areas within the license area (see sample sites labeled
LAS on the map), the process facilit}; location and the Rn—222/Garnma monitoring stations
Again, using Regulatory Guide 4. 14 for general guidance, all soils and sediments were analyzed :
for Ra-226 and a large percentage of the total number of samples 1ncluded analyses for U, Pb-
210 and Th 230. In brief, the extensive coverage of the sampling effort prov1des a representative

‘ radrologwal baseline against which operatlonal activities can be.measured.

16.1.1.2 Sampling Methodology -

" _The sample site map and eoordinates described above, guided field personnel to the sarnple site
locations. "Sur‘face and subsurface soils \;vere eollected_with av3v-inch diameter bucket auger.' -
Surface soils wereu_collec_ted from surface to a tlepth of 6-inches, and éubsurfac‘e soils were
collected in 12-inch increments to a’ total depth of 36 inches. The deI:lth increments generally :

follow Regulatory Guide 4.14.
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To avoid cross-contamination, the sampler and other tools were cleaned after each use using
paper towels and de-ionized water. Samples were placed in 1-gallon plastic freezer bags and
stored in ice chests prior to delivery to the laboratory. While collecting the soil samples, gamma

measurements were taken using a Ludlum Model 19 puR Survey Meter. The calibration date on
| the meter for the June 2007 survey was June 8 '2007. While holding the meter at waist level, the
area at and prox1mate to the sample point was surveyed for approximately two minutes. Gamma

levels were recorded along with the GPS coordinates for each site.

" The procedure for collecting sediment samples varied slightly from the soil sampling
methodology. Instead of a single incremental sample, several samples were taken around each
site to form a composite sample. As with the soil samples, sediments were placed in 1-gallon
plastic freezer bags and placed in ice chests prior to delivery to the laboratory Gamrma

measurements were taken following the protocol just described.

6.1.1.3 Nichols Ranch Unit Results

Table 6-1, Radlologlcal Background in Surface and Subsurface Soil - Nichols ‘Ranch Unit,

: prov1des a summary -of the analyses for each sample pomt as well as some basrc statistical -

measures (minimum, maxrmum, average and standard dev1at10n).

‘Most of the surface soil sample and all of the subsurface sam'plesvhvavc typical background
radiological charact_eristics (approxirrlately l'pCi/g or less).jv For comparison purposes, normal
-soils typically have a Ra-226 content of 1 pCi/g (NCRP: Report No.78). With the exception of
one sit‘e,. (LAS-5), which had a Ra-226 ieve_l of 26 pCi/g, the tabIe shows normal background
levels. The elevated level at LAS-5 might be attributed to old exploration activities.

With respect to sediment, Table 6-2 Radiological Background in Sediment - Nichols Ranch Unit
- shows that 40% of the samples exceed normal background levels of 1 pCi/g for Ra-226. Elevated
levels were detected at sample sites SD-1, 8, 9'and 10. A possible explanation for this departure

could be that earlier exploration activities may have left ore zone cuttings on the surface.
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‘ Because a significant percentage of the sites have elevated Ra-226, the average value of

9.6 pCi/g is well in excess of normal background. Pb-210 was also detected at higher than

normal background levels at two of the sites, resulting in a slightly higher than normal average.
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. " Table 6-1 Radioldgical Béckground in Surface and Subsurface Soil - Nichols Ranch Unit.

Pb- Ra- Th-

Sample Depth Uranium 210 Precision 226 Precision 230 Precision
Site Inches mg/kg* pCilg Plus/Minus pCi/g Plus/Minus pCi/g Plus/Minus
R-1 0-6 185 21 0.3 - 08 0.2 0.7 0.1
R-2 0-6 1.42 0.9 0.2 0.8 0.2 ND
R-3 0-6 193 1.1 0.2 © 07 0.2 ND
R-4 0-6 2.58 1.1 0.2 1.2 0.2 ND
R-5 - 0-6 1.66 0.1 0.1 0.6 0.1 ND
SS-6 0-6 : - 0.8 0.2 :
SS-7 - 06 _ 1.3 " 02
SS-8 06 . 112 0.7 0.1 06 0.2 ND
SS-9 - 06 o . 4 0.8 - 0.2
$S-10 06 - © 09 0.2
.S8S-11 - 06 139 ND .09 . 02 ND
SS-12 0-6. . , 03 0.2
SS-13 0-6 T 08 - 0.2
SS-14 06 - ' 0.9 0.2
SS-15 0-6 ] 0.6 0.2
SS-16 06 | 15~ 02 .
~ 8S-17 0-6 0.8 0.2 ,
SS-18 0-6 ) 0.8 0.2

. . §S-19 0-6 -1.64. ND T 14 0.2 0.1 .01
§s-20 . 06 : 0.8 0.1
SS-21 0-6 ~ o 2.4 0.2 -
SS-22 06 - 189 -ND 0.9 0.1 0.8 - 06
. SS-23 o6 . -7 06 01 : .
§S-24 0-6 T 04 - 0.1
$S-25 . 0-6 , E 05 01
$S-26 o6 - - - o 0.7 0.1
SS-27 o6 o 07 0.1
SS-28 . 06 - _ . : 0.7 0.1
SS-29 06 . - o 0.8 0.1
$S-30 0-6 : - 12 - 0.1
LAS-1 06 - 097 -~ND -~ 04 01 03 01°
LAS-2 . 06 . -296 - - ND 09 . 02 07 . 041
LAS-3 0-6 2.58 ND -~ 0.8 02 . 03 01
LAS-4 . 0-6 137 . ND : 1.0 02 0.7 = 041
LAS-5* 06 - 472  ND 26.4 3.9 06 0.1
LAS6 ~ 06 2.19 ND _ 13 . 02 06 0.1
LAS-7 0-6 1.73 1.0 . 04 1.0 0.2 05 - 0.1

- LAS-8 06 1.5 ND . - 1.0 02 - 05 01
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" Table 6-1 (Continued)

Sample Depth Uranium Pb-210 Precision Ra-226 Precision Th-230 Precision

__Site Inches  mg/kg* pCi/g  Plus/Minus  pCi/g  Plus/Minus __ pCilg  Plus/Minus
Plant Site
Center 0-12 1.43 ND , 1.0 0.2 0.5 01~
12-24 1.22 05 04 10 02 0.4 01
24-36  1.37 ND , 0.7 0.2 0.6 0.1
NW . 06 1.43 0.4 01 = 12 0.2 ND
NE 0-6 142 06 01" 09 02 ND
SE. - 0-6 1.2 03 - 0.1 1.1 0.2 ND
sw . 0-6 145 1.0 0.2 1.0 0.2 1.1 - 06
SB4 012 - 27 _ ND , 1.0 01 . 05 0.1
1224 395  ND 1.0 01" 0.6 0.1
‘ 24-33 234 ND - . 08 01 0.4 0.1
SB-5 - 0-12 1.00 'ND - : 0.7 0.1 0.4 0.1 -
©12-24 1.35 16 0.4 0.6 0.1 0.4 0.1
24-36 1.91 07 03 .- 07 01 - 02 0.1
SB-6 0-12 1.29 ND 08 02 0.5 0.1
' - 1224 1.8 0.5 0.4 16 0.2 0.4 0.1
. S 2436 2.05 04 04 08 . 02 .05 0.1
- 8B-7 - 012 1.01 ND. 08 0.1 03 0.1
12-24 1.45 ND : 0.9 0.2 0.4 0.1
24-36 - 1.73 - ND - 0.9 0.2 0.6 0.1
~ .SB-8.-  0-12 188 - ND - .11 - - 02 07 - 01
12-24 2.23 ND - S 10 01- . 07 01

24-36 © 259  ND ’ 1.0 01 - 05 01
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.' Table 6-1 (Continued)

Sample Uranium  Pb-210 Precision Ra-226 Precision Th-230 Precision
Site mg/kg* pCilg  Plus/Minus  pCi/lg  Plus/Minus __ pCilg _ Plus/Minus
Surface Soil:

Minimum 0.97 0.1 ‘ 0.3. . 0.1

Maximum 4,72 1.1 26.4 11

Average . 1.69 . 0.7 0.9 o 0.6

Standard Deviation 0.52 0.3 04 0.2

Subsﬁrface Soil: : ) . .
Minimum 1.00 0.4 0.6 0.2

Maximum S 3.95 16 1.6 : - 0.7
Average 012 155  ND ' 0.9 0.5
12-24 ©200 @ 04 . 1.0 - 0.5

24-36 2.00 0.2 - - 08 - - 0.5

Notes -
R-1: Nearest Residence. R-1 through R-4: Rn-222 and Gamma Monitoring Locations.
‘ *Reporting Limit: 0.50.

SS: Surface Soil.

SB: Subsurface Soil.

LAS: License Area Sample.

ND: Not Detected

- See Exhibit D11-1 for sample site locations. -
**U and Ra-226 values for LAS-5 appear to be anomalies and were not used in the statistics.
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. ~ Table 6-2 Radiological Background in Sediment - Nichols Ranch Unit.

Sample Uranium Pb-210 Precision Ra-226 Precision Th-230 Precision
Site mg/kg* pCilg  Plus/Minus  pCilg  Plus/Minus _ pCi/g  Plus/Minus
SD-1 2.1 ND o 16.2 3.0 0.5 0.1
SD-2 2.02 ND ' 0.6 01 0.5 0.1
SD-3 1.84 0.7 0.3 0.7 0.1 0.5 0.1
SD-4 1.77 ‘ND o 0.7 0.1 ' 04 0.1
SD-5 1.96 2.0 0.4 1.0 0.2 0.4 0.1
SD-6 0.95 ND 0.5 0.1 102 0.1
SD-7 _ 3.07 .05 04 - 1.0 02 - 0.6 .01
SD-8 _ 2.67 18 0.4 32.2 4.2 ’ 1.0 0.2
SD-9 3.03 ND 235 3.6 0.6 0.1
SD-10 , 4.02 ‘ND . 19.4 . 33 0.9 0.1
Minimum ’ 0.95 ND . 0.5 0.2

Maximum 4.02 2.0 . ‘ 322 1.0 .

Average ‘ 234 1. 9.6 ' 0.6

Standard Deviation 0.87 ' 12 1 ’ 0.2

Notes: _

SD: Sediment.

| *Reporting Limit: 0.50.
~ ND: Not Detected.

See Exhibit D11-1 for sample site locations.

-6.1.1.4 Hank Unit Result_s

Table 6-3 Radiological Background in. Surfaee and Subsurface Soil - Hank Unit provides a
summary of the analyses for each sample pomt as well -as some basic statlstlcal measures
(mlmmum max1mum average-and standard deviation). With just a few exceptlons the values in -
the table are within the expected ranges. Briefly, the average value for Ra-226 is 1. 1 pCi/g, and
this nearly matches the reference radium concentration of 1 pC1/g in normal soil (NCRP Report
No. 78). Similarly, values for U, ‘Th-230 and Pb-210 also fall’ within expected background
‘_ ranges. One site, LAS-2, had the hlghest Values for uranium (8 4 mg/kg), Pb- 210 (1.2 pCl/g)
Ra—226 (3.8 pCi/g) and Th 230 (2.5 pCi/g):
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' ‘ - Table 6-3  Radiological Background in Surface and Subsurface Soil - Hank Unit.

Sample Depth Uranium Pb-210 Precision Ra-226 Precision Th-230 Precision

Site __Inches  mg/kg* pCilg  Plus/Minus  pCi/lg  Plus/Minus _ pCilg  Plus/Minus
R-1 0-6 1.26 39 0.4 13 02 0.9 .02
R-2 0-6 1.71 ND 0.5 0.1 ND ‘
R-3 0-6 1.04 ND 0.4 0.1 ND
R-4 0-6 277 03 02 0.3 0.1 ND
R-5 0-6 2.46 ND 1.0 0.2 ND
SS-6 0-6 _ ' _ 15 0.1
SS-7 0-6 2.19 ND - 17 . - 02 1.2 0.6
SS-8 0-6 _ ’ ' 12 01 ‘
SS-9 0-6 ~ 1.1 0.1

- 85-10 06 . . : 2.1 0.1
SS-11 06 - 1.1 0.1
$S-12 06 - . 10 - 01

S8S-13 06 . _ 0.9 0.1

8814 - 06 1.3 T 0.1
SS-15 0-6 S 1.1 0.1

SS-16 0-6 1.37 ND 13 02 ND
SS-17 06 A , 1.3 - 701
SS-18 0-6 _ 0.8 0.1
- SS-19. 0-6 : 09 01
$S-20 o6 - . S 1.2~ 0.1
: SS-21 0-6 , 1.1 0.2

- 88-22 0-6 ' - 1.3 0.2

'$S-23 - 0-6 . : : 09 02
$S-24 - 06 = . o 117 - 0.2 .
$S8-25-- 0-6 181 -~ : ND - © 10-. - 02 - 12 - .06
$S-26 0-6 : i . 0.7 0.1 '
$S-27 0-6 T 07 0.1-

.SS-28 06 '- 09 . 02
$S-29 06 : ' 1.1 0.2
$S-30 0-6 : } 12 0.2
SS-31 0-6 - 0.7 - 0.2

'SS-32 0-6 R 12 . 0.2
$S-33 . 0-6 - 09 . 0.2 .
SS-34 0-6 210 ND 1.3 02 12 0.5

8835 . 06 h 11 02" -

. LAS-1 0-6 1.60 05 0.1 .. 09 - 0.1 0.3 0.1
LAS-2** 0-6 8.40 1.2 01 . 38 . 01 2.5 0.1
'LAS-3 0-6 1.40 ND © 08 0.1 0.4 0.1
LAS-4 06 1.00 ND o 08 . 0.1 02 - 01
LAS-5 = 06 1.60 0.6 01~ 1.1 0.1 0.5 01
LAS-6 0-6 1.50 ND 09 01 0.4 " 01
LAS-7 0-6 1.00 0.3 0.1 0.6 0.1 0.3 0.1

‘ LAS-8 06 1.10 ND 0.6 01 05 0.1
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. " Table 6-3 (Continued)

Sample Depth Uranium  Pb-210 Precision Ra-226 Precision Th-230 Precision

Site Inches mg/kg* pCilg  Plus/Minus  pCilg  Plus/Minus __ pCilg  Plus/Minus
LAS-9 0-6 1.39 ND , 1.3 0.2 0.7 0.2
LAS-10 0-6 147 ND 1.2 0.2 07 0.2
LAS-11 0-6 2.35 ND 1.0 0.2 0.5 0.2
LAS-12 0-6 240 ND 13 0.1 06 0.1
LAS-13 0-6 1.90 ND 1.2 0.1 0.8 0.1
LAS-14 0-6 1.50 0.3 0.1 1.0 0.1 0.5 0.1
SB-4 . 0-12 2.30 0.9 0.1 1.6 . 0.1 0.9 0.1
12-24 2.00 0.7 0.1 1.1 0.1 0.5 0.1
24-36 . 1.70 “ND ' 0.8 0.1 04 - 01
SB-5 0-12 1.30 ND 0.9 0.1 0.5 0.1
: 12-24 ND 0.7 0.1 1.1 0.1 0.4 0.1
24-36 - 1.80 0.6 01. 1.1 0.1 - 0.4 0.1
SB-6 0-12 1.60 0.3 0.1 1.2 - 0.1 0.5 0.1
1224  1.40 0.2 0.1 1.2 0.1 0.7 0.1
24-36 = 1.60 ND 1.2 ) 0.7 0.1
_ SB-7 0-12 3.11 ND 0.9 0.1 0.4 0.1
1224 233 ND 0.9 02 - 06 0.1
‘ ‘ . 24-36 - 3.62 ND . 1.1, 0.2 - 07 02
SB-8 012~ 1.43 ND - 1.3 0.2 0.4 0.1
: 12-24 1.42 ND - 1.2 0.2 04 01
. 24-36 - 1.60 ND 0.8 02 ~ - 06 0.2
-SB9 012 . 113 - .ND 0.9 02 - 0.5 - 03
' 1224 - 1.30 ND - ' 08 - 02 - .-02 0.1
- 24-36 1.43 ND - 10 02 0.6 0.3
" Plant Site , ' e ,
Center 0-12 . 135" -ND 10 02 . 05 0.1
1224 128 ~ ND , 09 - 02 0.7 01
S 24-36 1.57 0.7 0.04 0.9 02 - 0.5 0.1
NW- 06 183 ND . 1.0 0.2 ND °
NE - - 06 - 218 . 1.0 0.2 0.9 0.5
SE. . 06 1.82 ND 12 0.2 ND

SwW 0-6 1.67 03 0.2 1.0 0.2 ND
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' ‘ " Table 6-3 (Continued)

Surface Soil:

Minimum 1.00
Maximum 8.40
Average , - 173

Standard Deviation 70.48

Subsurface Soil:”

Minimum

Maximum

Average 0-12: 1.75

’ 1224 1.39
24-36 1.90

0.3 0.3 0.2
0.6 2.1 1.2
0.4 . 1.0 0.6
0.1 0.3 0.3

0.8 0.2

1.6 0.9
0.2 1.1 0.5
0.2 1.0 0.5
0.2 , 0.8 06

thes

R-1: Nearest Residence. R-1, 2, 3, 4 and 5: Rn-222 and Gamma Momtormg Locations.

'. *Reporting Limit: 0.50.

SS: Surface Soil.

SB: Subsurface Soil.

LAS: License Area Sample..
ND: Not Detected

See Exhibit D11-2 for sample site locations.

**Values for LAS-2 appear to be anomalles and were not used in the statistics.

Radidlogical. background levels were measured at 26 different sediment sample”sites at the

" Hank Unit. Table 6-4 Radi’olo’gicalv Background in Sediment - Hank Unit summarizes the

individual values and provides basic statistical information (minimum, maximum, average and

standard deviation). Sample site SD-25 has a Pb-210 value (2.5 pCi/g) that is a few times higher

than normal background but the rest of the sites are typical of what one would norrﬁally expect to

~ find.
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' - Table 6-4 Radiological Background in Sediment - Hank Unit.

Sample Depth Uranium  Pb-210 Precision Ra-226 Precision Th-230 Precision

Site Inches mg/kg* pCilg  Plus/Minus  pCilg  Plus/Minus _ pCi/lg  Plus/Minus
SD-1 2.8 ND , 1.3 0.2 0.7 01
SD-2 35 ND ’ 1.1 0.2 0.5 0.1
SD-3 : 25 0.4 02 1.0 0.2 0.6 0.1
SD-4 1.3 0.5 02 - 11 - 02 06 0.1
SD-5 1.8 1.8 0.3 1.0 0.2 0.6 0.1
SD-6 ' 1.8 0.7 0.2 1.6 02 0.8 0.1
sD-7 26 ND . 14 02 . 08 0.1
- SD-8 - - 31, 06 0.1 14 02 - 07 0.1
SD-9 ’ 27 09 01 1.6 02 10 0.2
SD-10 . , 26 06 01 0.8 .02 0.5 0.1
SD-11 T 25 ND S 0.2 © 05 0.1
sbD-12 .~ - . 2.1 ND . 12 0.2 07 0.1
SD-13 191 ND 0.9 02 .05 0.2
SD-14 - ‘ 2.80 ND - 1.4 .02 . 06 02
SD-15 22 -.ND°- ' 2.2 0.2 06 - 02
SD-16 . © 252 ND 1.0° 0:2 -~ 0.3 01
SD-17 . 1.98 ND L 10 02 05 0.1
SD-18 3.46 ND 12 0.2 .09 02
o - SD-19 , 223  ND .09 02 03 0.1~
g - SD-20 - . 1.85 - ND - 0.8 102 0.2 .04
'SD-21 217 - ND 1.2 0.2 0.4 .01
SD-22 . 3.74 ND - 19 02 11 02
sD-23. . - 1.9 ND - 1.3 0.2- 1.0° 0.2:
- SD-24 -2.08 . ND - : 09 0.2 03" . 0.1
SD-25 - 118 - 25  .-05 1.0 - 02 06 - 01
SD-26 - 1.79 ND. - 1.0 0.2 0.4. 02
Minimum 118 - ND S 0.8 0.2 -~ -
~ Maximum . 374 . 25 22 SRER
Average 2.38 1.0 1.2 : 0.6

0.65 0.7 0.3 0.2

g Standard Deviation

Notes: -

"~ SD: Sediment.
*Reporting Limit: 0.50. : »
ND: Not Detected.. o ' ' ¢
See Exhibit D11-2 for sample locations. : ’ ' '
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6.1.2 Baseline Gamma Survey

6.1.2.1 Purpose and Procedure

The purpose of a gamma survey is the same as it is for establishing other radiological levels;
namely to characterize baseline conditions. Baselines serve as a backdrop against which

operational .impacts can be measured.

‘The gamma survey-that was performed. for. the project site differs in pattern from the survey
‘described in Regulatory Guide 4.14. The layout of the pattern given-'inthe guide is based on a
conventional mine and mill, which have significant particulate sburcé terms. Particulate sources
at ISR facilities are negligible. Because of the vast difference between ISR and conventional
. mining and millin'g,_ a procedure was developed to-measure baseline garnr_na levels in a more
concentrated pattern in the areas where operational activities will occur. Since the operational
areas are the most likely targets for potential impacts, these areas were given a higher degree of
sampling. Referring back to ‘the discussion in the soils »se‘ctiorn, it was ndted that potential
impacts on soilsv and' sediments from ISR Aoperations is attributed td accidental spills from

’ pipeline breaks or leaks.

This aspect of potential impact played a major patt in the baseline sampling nattern for soils, -
' sediments and gamma.’ In addition tothé’ large nuinber of gamina readingé taken throughout the
~ future -production area -and pfocess site, readings'Were also taken in the drainages. passing
through the license area; at the nearest resi'dence; and near the license boundary. Exhibit D11-3 .
iNlChOlS Ranch Unit - Gamma Sample Location Map and Exhibit D11-4 Hank Unit — Gamma
Sample Location Map in the attached Appendlx D11, show the sample sites w1th1n and near the

license boundary

6.1.2.2 Survey Methodologv

A Ludlum Model 19 pR Survey Meter was the instrument used in the gamma survey. The

calibration date on the meter for the June 2007 survey was June 8, 2007. As described in the -
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soils section of the application, a sample site map was developed prior to conducting the survey.
Gamma measurements were recorded by holding the meter at waist level and slowly passing it

- over each soil/sediment sample point and over the area proximate to the sample location.

6.1 :2.3 Nichols Ranch Unit Results

Table 6-5 summarizes the gamma readings and cross-references the gamma sites with the soil -
and sediment sample locations. . A total of 57 gamma measurements were taken over an area of
approximately 116 actres. The 116 acre-area consisted of the future production areas (113 acres)
and the plant site (3 acres). On a per acre basis, the density of the survey was 1 .reading per

2 acres.

As can be readily seeﬁ'from Table 6-5, gamma readings are for the most part tightly grbuped
between 12 to 13 'pR/hr. The average, minimum and maximum values are not unusual for this
part of the U.S. To illustrate, the values recorded at the Nichols Ranch Unit are very much in
line with earliet surveys completed at nearby North Butte. In brief, the detailed gamma survey
corhpleted at the North Butte ISL project site in 1979 was compared to a verification survey
- conducted by Uranerz in 1992. The mean gamma reading m the verification study was
11 7 uR/hr and the range-was 11 to 13 uthr These values were consistent with the North Butte
survey. When compared to the average natural background range for the U.S. (8 to 15 uR/hr) it

- can be seen that the Nichols project site falls near the hlgh end of the average.

There are a few sites with slightly elevated gamma levels of '15 n R/hr. Some of the 15 p R/hr

- values correspond With some of the soil and sediments sites that had elevated leVelé of Ra-226.
For example SS- 21 has a radlum Value of 2.4 pCi/g; SD-8 radlum is 32 pC1/g, and SD-9 radlum
is 23: 5 pC1/g
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' . " Table 6-5  Nichols Ranch Unit Gamma/Soil and Sediment Sample Locations.

Sample Site uR/hr Gamma Site
R-1 Dry Fork Ranch 13 G-54 .
R-2 - 14 G-55
R-3 12 G-56
R-4 13 G-57
$S-6 Nichols URZ 15 G-45
8S-7 Nichols URZ 15 G-40
SS-8 Nichols URZ 12° G-36
$S-9 Nichols URZ 12 G-32
. §S-10 Nichols URZ 13 G-20
S$S-11 Nichols URZ 13 G-17
S$S-12 Nichols URZ 14 - G-14
SS-13 Nichols URZ 13 G-12
SS-14 Nichols URZ 13 G-11
SS-15 Nichols URZ 13 G-8.
$S-16 Nichols URZ 13 G-7
~ $S-17 Nichols URZ 13 G-5
$S-18 Nichols URZ 13 G-4
S$S-19 Nichols URZ 14 G-1
$S-20 Nichols URZ 12 . . G2
SS-21 Nichols URZ 15 G-6
S$S-22 Nichols URZ 13 G-9
~ $5-23 Nichols URZ 12 G-13
SS-24 'Nichols URZ M G-16
$S-25 Nichols URZ - 12 G-18
$S-26 Nichols URZ 13 G-24
$S-27 Nichols URZ 13 - 'G-33
S$S-28 Nichols URZ 12 T G-37
SS-29 Nichols URZ 14 G-41
$S-30 Nichols URZ 13 G-47
LAS-1 Nichols URZ - 12 G-21
_LAS-2 Nichols URZ 1M G-23
LAS-3 Nichols URZ 13 G-35
'LAS-4 Nichols URZ 13 G-44 _
LAS-5 Nichols URZ 13 G-51 .
-LAS-6 Nichols URZ 13 G-46
LAS-7 Nichols URZ 14 G-38
LAS-8 Nichols URZ 13 - G-25
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. ‘Table 6-5 (Continued)

Standard Deviation

Notes:

Sample Site Gamma Site
SB-4 Nichols URZ 12 G-3
SB-5 Nichols URZ 11 G-26
$B-6 Nichols URZ 12 G-43
SB-7 Nichols URZ 13 G-42
SB-8 Nichols URZ 13 G-22
Plant Site:
Center 13 G-29
Northwest 13 G-27
Northeast 13 G-28
Southeast 13. G-31
" Southwest 13 G-30
Minimum 1
Maximum 15 -
~ Average - 13
Standard Deviation 1
SD-1 Nichols URZ 13 G-53
SD-2 Nichols URZ .13 G-10
SD-3 Nichols URZ © 12 " G-15
- SD-4 Nichols URZ 13 - G-19
SD-5 Nichols URZ 13 G-39
SD-6 Nichols URZ 11 G-34
. SD-7 Nichols URZ . 14 . G-48
~ SD-8 Nichols URZ 15 G-49 -
SD-9 Nichols URZ 15 G-50
- SD-10 Nichols URZ 13 - G-52
Minimum 11
Maximum - 15
Average 13
1

R-1through R-4 are the locations of the basellne Rn-222 and Gamma momtors
SS: Surface Soil Site. :

SB: Subsurface Soil Site.

SD: Sediment-Sample Site.

~ LAS: License Area Sample.

- See Exhibits D11-1 and D11-3 for sample site Iocatlons

‘November 2007

ER-148



Uranerz Energy Corporation - - o -~ Nichols Ranch ISR Project

Although it is well known that gainma readings taken with a geﬁefal survey-typé meter do not
have a high degree of correspondence with chemically measured radium content, a higher-than-
background gamma reading (usually 2.5 to 3 times background) can serve as a first level
screening test for detecting sites that might have elevated levels of radionuclides. In summary,
the density of | the survey and its consistent values provide reasonable assuranée that a

representative. baseline was established. -

6.1.2.4 Hank Uit Results

‘Table 6-6 summarizes the gamma readings and cross-references the gamma sites with the soil

- and sediment sample locations. A total of 86 gamma readings were recorded across the site (see

Exhibit D11:4). - Although the survey was designed to thoroughly characterize baseline

conditions in the areas where activities will occur (production areas and process facility site), it

‘also provided background levels for sites at the license boundary,A nearest residence and-

numerous stream courses passing through and near the site. Based on the approximate 156 acres

in the productio;i areas and the 3-acre process facility site, the resulting survey density is -

- one reading per two acres.
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: . ‘Table 6-6' Hank Unit Gamma/Soil and Sediment Sample Locations.

Sample Site puR/hr Gamma Site
R-1 Pfister Ranch Hank URZ 13 G-82
R-2 13 . G-83
R-3 12 G-84
R4 11 G-85
R-5 14 G-86
S$S-6 Hank URZ 15 G-5
SS-7 Hank URZ 15- G-7
S$S-8 Hank URZ 12 G-9
$S-9 Hank URZ 12 G-10
SS-10 Hank URZ 14 G-11
S$S-11 Hank URZ 13 G-14
$S-12-Hank URZ 13 G-15
S$S-13 Hank URZ 13 G-20
SS-14 Hank URZ 13 " G-21
" 8S8-15 Hank URZ 13 G-23
_ S$S-16 Hank URZ 13 G-28
SS-17 Hank URZ 12 G-32
SS-18 Hank URZ 13 G-40
S$S-19 Hank URZ 13 G-41
$S-20 Hank URZ - 14 G-44
S$S-21 Hank URZ 14- G-48
§S-22 Hank URZ 14 G-50
SS-23 Hank URZ 12 G-52
SS-24 Hank URZ 14 G-53
S$S-25 Hank URZ 127 " G-81
S$S-26 Hank URZ 13 G-57
'§S-27 Hank-URZ 12 G-61-
$S-28 Hank URZ 13 .G-62
S$S-29 Hank URZ 14 - G-64
. 8S-30' Hank URZ 13 G-66
SS-31-Hank URZ 13 G-67
$S-32 Hank URZ 14 G-68
- 88-33 Hank URZ 15 . G-71
SS-34 Hank URZ 13 - G-75
$S-35 Hank URZ 13 G-76°
. LAS-1 Hank URZ 14 G-17
~ LAS-2 Hank URZ 18 G-25
LAS-3 Hank URZ 13 G-18
LAS-4 Hank URZ 12 - G-24
LAS-5 Hank URZ 13 G-30
LAS-6 Hank URZ 13 G-31
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. Table 6-6 (Continued)

November 2007 -

Sample Site Gamma Site
' pR/hr :

LAS-7 Hank URZ 11 G-46
LAS-8 Hank URZ 12 G-42
LAS-9 Hank URZ 14 . G-59
LAS-10 Hank URZ 13 G-47
LAS-11 Hank URZ 15 G-55
LAS-12 Hank URZ 13 G-43
LAS-13 Hank URZ 14 G-34 .
LAS-14 Hank URZ 14 G-29
SB-4 16 G-6
SB-5 12 G-16
SB-6 13 G-33
SB-7 14 G-51

- SB-8 - 12 - G-65.

- SB-9 13 G-77
Plant Site: - -
‘Center 13 G-37

" Northwest 15 G-35 .
Northeast 13 G-36
Southeast. 13 G-39
Southwest 13 - G-38

. Minimum 11 '
Maximum 18
Average * ] 13
Standard Deviation - 1
SD-1 Hank URZ 14 - G-1
- 8D-2 Hank URZ 16 - G3
SD-3 Hank URZ 14 G-2 -
SD-4-Hank URZ 1 G-4
SD-5 Hank URZ. 13 - G-12
-SD-6 Hank URZ 13 G-13
SD-7 Hank URZ 15 G-8
-8D-8 Hank URZ 15 G-19 .
SD-9 Hank URZ - 14 G-22 -
SD-10 Hank' URZ - - 14 G227 -

- SD-11 Hank URZ 15. G-26

- 8D-12 Hank URZ 14 G-80
SD-13 Hank URZ 16 - G-49
SD-14 Hank URZ 13 " G-45
SD-15 Hank URZ 18 G-54

- SD-16 Hank URZ 17 G-58
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' . Table 6-6 (Continued)

Sample Site pR/hr Gamma Site
SD17 Hank URZ 15 G-60
SD-18 Hank URZ . 17 G-56
SD-19 Hank URZ 16 - G863
SD-20 Hank URZ . : ' 15 G-70
SD-21 Hank URZ : 17 G-72
SD-22 Hank URZ 16 - G-73
SD-23 Hank URZ : : 14 - G-69
SD-24 Hank URZ ’ . 14 ’ - G-74
SD-25 Hank URZ 13 G-79
SD-26 Hank URZ 4 : . 13 : G-78
Minimum - 11

. Maximum - . 18
Average . o 15
_Standa;d Sviati?‘n& v ’ v 2

n |~ ’ :

" Notes: )
R-1 through.R-5 are the locations of the baseline Rn-222 and Gamma monitors.
SS: Surface Soil Site.

] ~ SB: Subsurface Soil Site. '
. . SD: Sediment Sample Site. - T
"~ LAS: License Area Site.
See Exhibits D11-2 and D11-4 for sample site locations.

As éan' be seen from Table 6-6, gamma readings do not— vary significantly across the _are‘a.'
However, there are a few sites with elevated gamma (16 to 18 pu R/hr leVelS)._' Comparing the
elevated gamma levels with the soil and sedifnent analyses shbw some correspondence. Sarhple
“site LAS-2, for examblé, has the highest gamma level of 18 p R/hr and it also has the highest
U (8.4 mg/kg), Pb-210 (1.2 pCi/g), Ra-226 (3.8 pCi/g) and Th-230 (2.5 pCi/g) values.
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. ~ As shown below, the minimum, maximum and average values recorded at the Hank Unit

compare favorably with those measured at the Nichols Ranch Unit.

Nichols Ranch Unit Hank Unit
L) B (uR/hr)
~ Minimum 1 1
Maximum ‘ » 15 . 18
Average : ' 13 .13

Between the Hank Unit and the Nichols Ranch Unit, there are 143 gamma sample points. With a
combiried area of 275 acres (production areas and plant sité areas), the overall survey den51ty is
one sample ‘per two acres. This density, coupled with the close agreement between the

measurements taken at both 51tes prov1des a good baseline for gamma levels.

6.1.3 Baseline Radon-222 and Direct Gamma Exposure Rates
‘ 6.1l3.l Puipose and Procedure

-As noted in _the discussion-on soil and sediment baseline sampling, ISR operatiOns do not

' 'generate significant levels of particulates, but they do have Rn-222’ emissions, which include -
radon daughter products with varymg “half- lives For this reason, ambient baseline Rai- 222 levels
‘should be established. In estabhshlng the baselme the - monitoring procedure outlined in
Regulatory Guide 4.14 was followed and it involved deploying Rn 222 detectors and gamma

dosimeters at suggested locations.

- 6.13.2 : Survey Methodology

The detectors that were used in tlie one-year monitoring'progr_am were Landauer Extra Sensitive
Outdoor Rn-222 Detectors and X-9 Gamma Dosimeters. - Prior to installing the-detectors,v the
prevailing wind direction was obtained from the National Climatic Data Center for Gillette. The
.“ data covered a period from 1996 through 2005. Data from this period was compared to data
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- from Casper and to a data collected between 1978 and 1979 by AeroVironment for
Cleveland Cliffs Iron Company (CCI), who operated a meteorological station near North Butte
(Pathfinder Mines Corporation, 1988). CCI’s baseline data was used in support of their -
NRC license application for_ the North Butte ISL Project. A comparison of the databases showed )
that Casper has av stronger sbuthwest/west-soutﬁweSt/south-southwest component, while North

Butte and Gillette have a component from the south/southwest/southeast.

The detectors were deployed and retrieved at the same time for each location. -Exposure time
was on a quarferly basis. Detector locations included: (1) the nearest residence or structure that
could be occupied; (2) locations at or near the Vlicense boundary; and (3) a control point to reflect
background (upwind of the site). Exhibits D11-3 and D11-4 show the locations. of the Rn-222

-and gamma dosimeters.

Given that the prevailing wind direction is from the south, two monitoring stations were placed
in the northern parts of both sites (see previously referenced Exhibits' D11-3 and D11-4.' In
- ‘contrast, control detectors were- placed in the extreme southern parts of the license areas. During
_ operations, the downwind monitors will reﬂect' the maximum change from baseline 'while the -
"c’entr(}l_ detecters will measure the min_in{um chelnge; _“ In ~»additjon'to these placements, two.
_monitors were' placed ne_ar the license bounda,ryn’or‘l the east and west side of fﬁe’Hank Unit and
“one _was‘placed at a nearest- residence (Dry Fork 'Raneh)_, which is _dpproximately »1.3 mi to the

southwést of the process facility location.

. 6.13.3 Nichols Ranch Unit Results

The one-year monitoring results are given in-Table 6-7. A _cemparison of the values shows
ba:ckground levels to be within the expected range: | Wh:en compared to historical radoﬁ levels
: measured over a one year period (1988-1989) at fhe nearby North Butte Project site, it can be
. seen that values at Ni_chols are not surprisingly different. North Butte’s ‘annualiz.ed average was .

0.8 pCi/l compared to Nichols’ 1.2 pCi/l average. Because radon levels are known to vary
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‘  Table6-7  Ambient Radon-222 Levels - Nichols Ranch Unit.

Fourth Quarter First Quarter Second Quarter Third Quarter
(10/06 to 1/07) (1/07 to 3/07) (4/07 to 7/07) (7/07 to 10/07)

pCi/l pCi/l pCi/l : pCi/l
R-1 - Nearest Residence 1.2 0.7 - 0.9 I.1
R-2 Upwind Control 0.9 0.8 1.1 1.7
R-3 Downwind Boundary 0.6 - 27.7* . : 23 14
R-4 Downwind Boundary 0.7 0.8 1.9 ) 1.4
Site Averages 09 08 e 14

1. *The adhesive that holds the detector within the protective housing failed and the detector was found on the
ground. The anomalous value was not used in the average.

2. The annualized average for all sites combined is 1.2 pC/L.

The annualized average measured between 1988 and 1989 at the nearby North Butte; Pro_|ect was 0.8 pC1/1

4. The U.S. average outdoor Rn-222 level is 0.4 pCi/l (U S. EPA).

(98]

widely from place to place, the dlfference between 0.8 pCi/l and 1 2 pC1/l is not srgnlﬁcant It

. must also be remembered that some of difference between the two annual averages can be
| attributed to the detectors. Significant improvements have been made in this area over the past

10 years. As-noted above, Extra Sensitive detectors were used in the monitoring program at the

'N1chols and Hank Units. Differences-i in the prevailing weather. cond1t1ons at the two sites would

also play arole in the background concentrations.

Both sites have ambien_t radon levels that are much above the U.S. aVerage. According to EPA,
the U.S. outdoor average radon concentration is'O 4 pCi/l- The higher-than-baCkground levels
are not surpr1s1ng g1ven that with the except1on of two count1es Weston and Platte, indoor radon.
-levels in Wyoming are at or above the EPA Action Level of 4 pCy/1 (EPA 2007) The indoor
average for the U.S. is 1.3 pC1/l--th1s puts Wyoming at 3 times the average.

vBackgrou_nd gamma exposure rates from the one year monitoring program are summarized in
‘Table 6-8. The averages range from 35 mrem to 48 mrem. When compared to the gamma

survey results from the North Butte Project mentioned earlier, the values are similar. The North
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' . Table 6-8 - Background Gamma Exposure Rate - Nichols Ranch Unit.

Fourth Quarter First Quarter Second Quarter Third Quarter
(10/06 to 1/07) (1/07 to 3/07) (4/07 to 7/07) (7/07 to 10/07)
mrems mrems mrems mrems
R-1 Nearest Residence 34.7 41.1 493 374
' (Dry Fork Ranch) ' ’
' R-2 Downwind Boundary 36.4 41.9 482 38.0
- (Northwest) ' ’ : '
R-3 Boundary (Northeast) . 352 494 _ 41.1 39.1
R-4 Upwind Control 33.6 57.6 528 (LP) 44.0
" (South) ' ' '
~ Site Averages : ' 350 47.5 47.9 396

Notes: LP: Low energy photon.

Butte quarterly averages ranged from 32.3 mrem to 39.7 mrem. To put these values 1nto
perspective, the followmg exposure rates are glven

5

. Average dose to. the US Public from natural sources: 300 mrem.

. Background radiation (total) in the Colorado Plateau: 75 to 140 mrem.
L Terrestrial- backgf,ound (Rock Moup_tains):A 4'0 mrem. » :

. Avefage dose'to the public from all sdur_ces: 360 mrem.

- 6.1.3.4 ‘Hank Unit Results

Not unéxpectedly, Rn-222 levels measured at the Hank Unit match up well with those just

discussed for the Nichols Ranch Unit. The one high value (9.2 pCi/l) was caused by the detector

being on the ground for some unknown peried of time. This value was not used in calculating

‘the average shown on Table 6-9. Background gamma_eprsure rates from the one year

monitoring program are sumfnarized in Table 6-10. . The averages range from 34.4 mrem to,
55 mrem. Once agam these results are very similar to the Nichols Ranch Un1t results and those

of the hlstorlc North Butte results
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. ' - "Table 69  Ambient Radon-222 Levels - Hank Unit.

Fourth Quarter First Quarter Second Quarter Third Quarter
(10/06 to 1/07) (1/07 t0 3/07) (4/07 to 7/07) (7/07 to 10/07)

. pCi/l pCi/l pCi/l pCi/l

R-1  Nearest Residence _ 1.2 1.2 _ 1.4 .22

R-2 Downwind Boundary 04 0.6 0.7 3.4

R-3  Boundary 05 0.3 09 14

R-4 Upwind Control ' 0.3 9.2* 1.0 1.0

R-5 Boundary . 04 - 0.5 0.8 1.7
Site Averages - 06 - 06 - w0 19

Notes

1. *The adhesive that holds the detector within the protective housing falled and the detector was found on the
“ground. The anomalous value was not used in the average.

2: The annualized average for all sites combined is 1.0 pC/1. -

3. The annualized average measured between 1988 and 1989 at the nearby North Butte; Pro;ect was 0.8 pC1/l

4.

The U.S. average outdoor Rn-222 level is 0.4 pCl/l (U.S. EPA).

Table 6-10  Background Gamma Exposure Rate - Hank Uni-t_.

Fourth Quarter. . First Quarter - Second Quarter “Third Quarter

-(10/06t0 1/07)  (1/07t03/07)  (4/07t07/07)°  (7/07-to 10/07)

mrems mrems mrems - mrems
- R-l  Nearest Residence 335 390 51 - H
- (Pfister Ranch) . T _ . o
R-2  Downwind 335 50.0 (LP) C 499 H

. Boundary (North) - a , ' . o

R-3  Boundary 335 405 539 . 440
(Northwest) _ o . _ ' ' C -
R-4 Upwind Control - 34.1 - 114.5 (LP) oS8 39
~ (South) ‘ _ -

" R-S Boundary 375 31.3 52.0 414 -

~ (Southeast) ‘ : ) '

Site Averages 34.4 55.0 5025 . 41.5

Notes: LP =Low energ'_y photonb

H = Not read
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6.1.4 Flora and Fauna

6.1.4.1 Purpose and Procedure

Thepurpose of establishing baseline radiological conditions prior to initiating operations is to
have a reference for comparing potential impacts. When designing a pre-operational baseline
_-sampling program, the operationalﬂfeatures of the activity should be kept in mind. In other
words, particular attention should be given to the pathways--through which contaminants could
" enter the environment. In developing the baseline sampling program pathways were considered
~in conjunction. w1th guidance given 1n Regulatory Guide 4.14.
According to Section 2.1.4 in Regulatory Guide 4:14, vegetation, food and fish samples should
be collected if, -in individual licensing cases, a significant pathway to:iman is identified. As
" discussed in Sections 6.1.1 and Section 7.3 of Chapter 7 of this report, pathways for radiological
- ,contammants to enter the environment from modem ISR operations have been markedly reduced
| or. virtually eliminated. ISR operations do not have fluid discharges nor do they generate
significant particulate emissions. The main avenue for radiological constituents to enter the
i env1ronment is limited to the emission of Rn-222. Because em1ssmns are restricted to nearly- .

- particulate-free Rn- 222 significant bulld up of radionuchdes in soil, Vegetat1on and other media

' ~ is not likely to occur. ‘The minimal accumulatlon of radionuclides is supported by MILDOS

‘modeling results, and is borne out in operational monitoring data that had been collected- at -~

- various ISR facilities over the past 25 years.

g The haseline sampling program was modified somewhat from the guidance given in Regulatory

Gui_de_l 4.14. -Departure from the guide is discussed in the Methods Section below. While -
. developing the pre-operational baseline studies,’ it i-was understood through experience and
’through the evolution of ISR,A that pathways to ilora and fauna and hence to human populations
are not significant. The reasonspsupporting this assertion were given aboye and are discussed in.’

other sections of this application.
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“Even though potential impacts from ISR operations on flora, fauna and the food chain have been
shown to be insignificant, good baseline characterizations continue to be an important part of a
RML application. Measured baseline values can be compared to values during actual operations
to validate the mmlmal to no-impact pred1ct1on of the MILDOS model. Addmonally, having
basehne data to compare with values recorded during operatlons underscores the fact that
modern ISR activities do not have a significant impact on human health and the environment.
Following is a description of the baseline sampling program that was performed at the Nichols .

Ranch Unit and the Hank Unit.

6.1.4.2 Methods

Regulatory Guide 4.14 suggests that vegetation, crops, livestock and fish samples should be
collected and analyzed for Ra-226 and Pb-210. According to the field fe'connaissance, no
permanent surface water exists at or immediately adjacent to the 'sites. Given the absence of 4
water, fish too are absent. The sites were surveyed for the presence a crop-growing areas and
- none was found. Agrlcultural activities appear to be lirhited to cattle grazing. Although the
guide suggests sacrificing livestock to obtain samples, it is Uranerz’s opinion that this is not
- necessary for ISR operatlpns_ To reiterate, ISR operations do not cause 31gn1ﬁcant build up of
riadionuclid_es in soll_ or vegetat1onvand therefore a significant pathway for exposure does not
-exist. In'addition, since operational’ruonitoring will include routine Sampling__of vegetation, food
- crops (if they_ are grown in the area) and grazing/forage foods, a mechanism will be in place to

monitor this pathway to local fauna.

Given thls setting, baseline sampling included samples from grazmg areas and vegetation from
the nearest resxdences and Rn- 222/gamma momtormg locations. Grab samples were collected in
mid- August While collecting the samples care was taken- 1o clip the vegetation approx1mately
one inch above the ground. to avoid _m1x1ng with surface ‘soil. Samples were placed in large
plastic bags and transported to the laboratory with 24 '.hqurs of collection. All samples were

analyzed for Ra-226, Pb-210, Po-210, Th-230, Uranium, Arsenic and Selenium.
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6.1.4.3 Nichols Ranch Unit Results

Table 6-11 summarizes the radiological and nonradiological (arsenic and selenium) background
concentrations found in the samples. Although there is the usual variation in concentrations for
the radiometric parameters, the values are within normal background ranges. The same

generalization can be made for the arsenic and selenium values.

6.1.4.4 Hank Unit Results

- Background values for the Hank. Unit are given in Table 6-12. - A comparison of -the

concentrations with those reported for the Nichols Ranch Unit shows a great deal of consistency.

~In brief, the values are not unusual for baseline conditions.
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. Table 6-11  Radiological and Nonradiological Background Levels in Vegetation Nichols

Ranch Unit.
Radiological Elements

Ra-226 Pb-210 Po-210 Th-230 Uranium
Sample Location - . (nCi’kg) (uCi’kg) (uCi/kg) - (uCikg) (nCikg)
R-1 3.7E-04 4.2E-04 9.3E-05 3.7E-06 1.1E-04
Dry Fork Ranch : : : . .
+/- 5.1E-06 2.9E-05 - 2.7E-05 1.8E-06 4.6E-07* -
R-2 ’ 8.8E-05 4.5E-04 1.5E-04 2.8E-06 6.6E-05*
Control Upwind o : , : :
- 6.0E-06 ' 2.3E-05 2.3E-05  4.2E-06 3.0E-07*
R-3 : 1.4E-04 7.5E-04 1.1E-04 3.6E-05 9.5E-05*
Downwind NE _ ' : R _ :
+/- o 8.0E-06 3.0E-05 2.3E-05 4.4E-04 3.3E-07*
R4  2.7E-04 6.6E-04 ~ 9.9E-05 1.4E-04 - 2.4E-04*
Downwind NW =~ - - ) I .
- L1E-05" - . 2.6E-04 2.2E-05 9.9E-06 2.8E-07*
‘Grazing Area 6.7E-05 . 4.3E-04 7.2E-05 2.4E-05 8.3E-05*
+/-- 4.2E-06 1.8E-05 - 1.7E-05 3.6E-05 2.1E-07*

‘ S ' ’ ' . Non-radiological Elements

Sample Location Arsenic (mg/kg-dry) RL* Selenium (mg/kg-dry) " RL*

. R-T' A ND - 05 . ND o 0.5
Dry Fork Ranch - B - ' . T : ) :
R-2 4 ND - 0.5 . ND 05

. Control Upwind E - o ) ’ g - ’
R-3 - - 1.0 : .- 05 - 0.7 . - 0.5
‘Downwind NE T _ o . ‘ .

R-4 07 0.5 1.3 . 0.5
Downwind NW ' - :
Grazing Area o ND - 0.5 1.2 . 0.5

Notes: *RL is the reporting limit foi U. . ' i i
' +/- is the counting error. .~ =~ S o '
ND- Not detected
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‘ Table 6-12 = Radiological and Non-radiological Background Levels in Vegetation Hank Unit.

Radiological Elements

» : Ra-226 © Pb-210 Po-210 Th-230 Uranium
Sample Location (nCikg) (uCi’kg) (nCikg) (nCi’kg) (uCi’/kg)
R-1 - 7.5E-05 - . 4.0E-04 "4.1E-05 2.3E-06 4.5E-05
Pfister Ranch : : . .
+/- 5.7E-06 . ~2.1E-05 - 1.3E-05 3.6E-06 . 2.8E-07*
R-2 - 4.6E-05 5.8E-04 2.9E-05 2.0E-05 4.9E-05*
Downwind . i
- ‘ 2.0E-06 - _ 2.1E-05 8.5E-06 4.5E-06 2:1E-07*
R-3 ‘ 6.3E-05 2.5B-04 . 1.5E-04 6.8E-06 "1.5E-05*
West Boundary » -
+- 6.1E-06 2.1E-05 T 29E-05 . . 2.1E-06 3.9E-Q7* '
R-4 7.3E05  2.6E-04 4.9E-05 © 24E-05 4.5E-05*
Control South = - : B _ SR '

- o 5.4E-06 - ~ 1.8E-05 ‘1.3E-05 =~ 42E-06 " 2.8E-07*
R-5- ’ - 9.6E-05 . 59E-04 1.1E-04 " 3.5E-05 7.1E-07* -
East Boundary i ) N ’ - ) '

A ~ 6.9E-06 2.8E-05 2.8E-05 49E-06 3 4E-07
_ Grazing Area 6.7E-05 25604 . S9E-05 8.1E-06 4.0B-05*
. e - 7.0E-06 24E-05 C23E05.  27B-06  45E-07*
Non-radiological Elements
Sample Location  Arsenic (mg/kg-dry) . RL* Selenium (mg/kg-dry) ~ RL*-
R-1- . ND 0s 08 . 05
Pfister Ranch L S o ' S :

R-2 - ND - - T 05 0.6 ' 0.5
Downwind , R . : . :

R-3 R 1.0 .05 “~  ND . 05
West Boundary o - ; ' _ ]
R-4 - ND - 05 . ND - 0.5

_Control South T . : R
R-5 - ND - - 05 - 17 R 0.5
‘East Boundary o A ' . .

- ~ Grazing Area . ND » » - 0.5 1.0 . 0.5

Notes: *RL is the reporting limit for U.
+/- is the counting error. . =~
ND - Not detected
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" 6.1.5 Radon Flux

Regulatory Guide 4.14 indicates that radon flux measurements should be conducted at eight
locations within 1.5 km of the site. Because there will be no tailings impoundments or
evaporatibn pohds at the Nichols Ranch ISR Project, radon flux is not an applicable rédiological
parameter for baseline characterization. Radon flux measurements have not been collected in

support of this project and none are planned in association with future monitoring schedules.

6.1.6 Quality Assurance

The quality of d:cltei generated for the baseline radiological measureménté and monitoring was
~managed throughout thé effort. In general, each collection and analysis»wgré controlled and -

monitored.

6.1.6.1 Collection

‘Representativeness was assured by sampling as planned based on applicablé regulatory guidance
~and expectations, review of prior local and/or regional sampling efforts, expected radiological

patterns or conditions, and adherence to written instruction for sampling or monitoring.

'The instrument used to measure exposure rate had'a current annual calibration.

| 6.1.6.2 Analysis

There were no problems with the analyses and all associated quality control data satisfied -

laboratory requirements.

6.1.6.3 Results

The completehess of a data set was evaluated by comparison of valid data to the amount of data
expected to be obtained. The completeness criteria included use of proper analytical methods,

review of quality control data, and approval of laboratory reports. Review of chain’s-of-custody
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and final laboratory reports confirmed that the proper analytical methods were used during
analysis of samples. Any case of unaccepted or uncertain data is otherwise described previously

with presentation of the results. Each data set was approved by the laboratory.

The comparability of the data sets was also evaluated. Several conditions allow that subsequent
data sets can be compared to the data collected during baseline radiological measurements and

monitoring. These are:

o The plans for measurements and monitoring provided for collection of representative
samples;

« Sample constituents measured in each sample were reported in the correct units;

o Data quality was confirmed by the laboratory; and -

«- Results are consistent with results of previous comparable efforts and expected

~ conditions. o - - =

6.2 PHYSIOCHEMICAL GROUNDWATER MONITORING

This section deséribes the r_ésul‘;s of basélin_é regional groundwater qualify mqnito_r_ing conducted
in support of the Nichols Ranch ISR Project.- The section also addresses the groundwater
monitoring program that will be develbf)ed based on information o_b_tained from pre-mining-
baséline geologic-and hydrologic ihforniation, wellﬁéld festing{ and >we>‘11ﬁeld groundwater

baseline sampling.

6.2.1 Gl:'dundWater; Monitoring —

6211 :Regional Groundwater Monitoring—

Regional baseline water quality sampling for the Nichols Ranch ISR Project was conducted for a
one year time perjiod with regional water wells sampled once a quaﬁcr and analyzed for
' ) parameters féun‘d in Table 6-13. These parémeters are those that afe required by the Wyoming
Deﬁartrhent of Envifonmeﬁfal Quality in determ_inihg baseline’ grpundwatéf quality. The results
~of the regional baseline water quality sampling are detailed in Addendum D6B of the attached
Appendix D6. Additionally, Section 2.7 of the NRC Technical Report summarizes the

groundwater quality information obtained during baseline groundwater sampling.
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‘ ‘Table 6-13  Groundwater Baseline Water Quality Parameters.

Parameter* Analytical Method
Ammonia Nitrogen as N EPA 350.1
EPA 353.2

Nitrate + Nitrite as N
Bicarbonate |
Boron
Carbonate
Fluoride
Sulfate .
Total Dissolved Solids (TDS) @ 180°F
Dissolved Arsenic
'-Dissc;lved ‘Cadmilir‘n
~ Dissolved Calcium
Dissolved Chloride
Dissolved Chromium
Total and Dissolved Iron
Dissolved Magnesium
" Dissolved Manganese -
Dissolved Molybdenum
" Dissolved Potassium
Dissolved Selenium
Dissolved Sodium-
. Dissolved Zinc
Radium-226 (pCi/L).
Radium-228 (pCi/L)
Gross Alpha (pCi/L)
Gross Beta (pCi/L) e
Uranium .

Vanadium

EPA 310.1/310.2
EPA 212.3/200.7 -
EPA 310.1/310.2

EPA 340.1/340.2/340.3
EPA 375.1/375.2

" EPA 160.1/SM2540C
EPA 206.3/200.9/200.8
~ EPA 200.9/200.7/200.8

EPA 200.7/215.1/215.2

EPA 300.0 |

EPA 200.9/200.7/200.8

EPA 236.1/200.9/200.7/200.8

EPA 200.7/242.1

EPA 200.9/200.7/200.8/243.1/243.2 .

_ EPA 200.7/200.8

EPA 200.7/258.1

_ EPA 270.3/200.9/200.8

EPA 200.7/273.1

EPA 200.9/200.7/200.8 ,
DOE RP450/EPA 903.1/SM7500-R-AD
SM7500.R-AD . -

DOE RP710/CHEM-TA-GP B1/EPA 900 .
DOE RP710/CHEM-TA-GP B1/EPA 900
DOE MM 800/EPA 200.8

EPA 286.1/286.2/200.7/200.8

* All parameters measured in mg/L unless otherwise denoted.
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6.2.1.2 Pre-Operational Wellfield Assessment

The groundwater monitoring program for the Nichols Ranch ISR Project will begin with pre-
operation wellfield testing. These tests are conducted utilizing the baseline geologic and
hydrologic information that was collected and assembled for Nichols Ranch ISR Project.

Appendix D5 and D6 this application contains the baseline geologic and hydrologic information.

By using the detailed geologic and hy_drologie information, monitoring zones can be. defined,
geologic and hydrologic pararneters quantified, wellfields planned, hydrologic rnonitoring
prograrns developed, and baseline water quality sufficiently. determined. This information will
then be utilized for preventiorr and/or detecting excursionsof lixiviant outside of the ~wellﬁeld or

into the underlying or overlying aquifers.

6.2.1.3 Monitor Well Spacing

The density and spacirlg of monitor wells for'vthe'Nichols Ranch Unit- and the Hank Unit is
determined during the geologic'ar'rd hydrologic assessment of a proposed wellﬁeld Monifor»
~ wells will be installed in the ore zone at a dens1ty of one monitoring well per four acres in the
proposed wellﬁeld These wells Wlll be used to obtain baselme water quality data for the.

_proposed wellﬁeld to determine groundwater Restoration Target Values (RTV’s).

7Horrzontal monitor wells will also be 1nstalled on the edge of the wellfield in.the same zone as
- the ore zone. This “ring” of wells w1ll be used to obtaln baseline water quality data in. the area
outside of the wellfield and to ensure that recovery solutions do not migrate outside of the ore
zones. Upper Control Limits (UCL’s) will be dete_rrrlined for these wells from the baseline water
_- quality data that are collected. Tlie distance ’between these wells and the wellfield M is
‘ 'approx1mately 500 ft. The distance from horizontal momtor well to horizontal monitor well is
also 500 ft. These distances were determined usrng a groundwater flow model and estlmated
hydrologic properties for the proposed wellfield. This distance also takes into consrderatlon that
if an excursion were to occur, processing fluids could be controlled within 60 days as required by

the WDEQ.
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Vertical monitor wells will also be installed in the overlying'and underlying aquifers ata density
of one underlying and one overlying well per every four acres of wellfield. These wells will be
used to collect baseline water data that will be used to determine UCL’s for the overlying and
underlying aqulfers If the immediate overlying or underlying aquifers in the wellfield are non-
existent, or the confining unit (aquitard) is thin (less than five feet in thickness) w1th1n the
proposed wellfield or section of the wellfield, then monitor well spacing and density will be
determined in consultation with the regulatory agencies. In the case of the wellfield becoming
very narrow where a line drive pattern may be utilized, overlying and underlying aquifer monitor -

Wells will not be more than approximately 1,000 ft apart from one another.

6.2.1.4 Production Area Pump Test -

: Wlien a proposed wellfield has been found to be feasible to be mined using the ISR method, the
wellfield becomes a production area. A Production Area Pump Test is_then developed to
determine information about the hydrologic characteristics of the production area and the
underlying and overlying aquifers within the production area. The information to be determined
during the Production Area Pump Test includeS' hydrologic characteristics of the ore zone
N aquifer determination of any hydrologlc communication between the ore zone- aquifer and.the
,'overlying and underlying aquifers, the presence or absence of any hydrologic boundaries in the

ore zone aquifer, determination of the degree of hydrologic communication between the ore zone -
.iand the monitor well ring, and the vertical permeab111ty of the - -overlying and underlymg

confining units that have not all ready been tested

Before conducting the Production Area Pump Test, the test plan will be submitted to the Suafe'ty.
and Environmental Review Panel (SERP) and WDEQ for review and comment. Standard
‘Operating Procedures (SOP’s) will also be developed that will detail the procedures of the
Production Area Pump Test. | | ' - - |

November 2007 - ER-1 67_



Uranerz Energy Corporation : _ _ Nichols Ranch ISR Project

6.2.1 5 Production Area Pump Test Document

After the completion of the Production Area Pump Test field data collection, a Production Area
Pump Test Document will be assembled and submitted to the WDEQ for review. Additionally
the vdocument will be reviewed by the SERP to Verify that the results of the production area |
.hydrologic testing and the planned production area activities are in compliance with NRC
technical reduirementé. A written evaluation by the SERP will evaluate any safety and .
_environmental concerns. The evaluation will also-address compliance with applicable NRC

requirements. The written evaluation will be located at the Uranerz Energy Corporation offices.
Details to be contained in the Production Area Pump Test document are as follows:

A description of the location, extent, etc. of the production area.
. Map(s) showing the proposed production area (production patterns) and location of all
monitoring wells. This includes the monitor well ring, underlymg, overlying, and. ore
zone wells. - :
Geologic cross-sections maps.
‘Isopach maps of the ore zone, underlying, and overlying conﬁnmg units.
Discussion on pump test methods including well completion reports.

“Discussion of the results and conclusions of the production area pump test including
pumping data, drawdown match curves, potentiometric surface. maps, water level graphs,
drawdown map, and directional transmissivity data and graphs. -

7. Data showing that the monitor well ring and the ore zone are in communication w1th the
production patterns. ‘ :
-8.  Any other information that is pertinent to the production area being tested.

N —

AR W

-6.2.1.6 Baseline Water Quality Determinatidn

The importence of properly defining the Baseline groundwater quality for individual production
~areas cannot be overe.mplllésized as the data collecfed wiil be"used to establish the Upper Control
: Limifs (UCL.’S) and the restoraﬁon target values that will Be used— in grdundwater restoration.
_Standard Operatlng Procedures (SOP) will be developed that will detail acceptable water quality

samplmg and handling procedures, as well as the statistical assessment of the groundwater data.
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" 6.2.1.6.1 Data Collection

Water quality samples will be collected and analyzed from all monitor wells to establish baseline
groundwater quality for the ore zone, ore zone aquifer, underlying aquifer, and the overlying
aquifer. The sampling of the monitor wells will be in accordance to all sampling, preservation,

and analysis procedures. The number of samples collected and the parameters that the-samples

-will be tested for are as follows:

1. Ore Zone (Production Pattern) Wells (MP Wells) — All ore zone monitoring wells in a
production area will be sampled four times, with a minimum of two weeks between
sampling, during baseline grotundwater quallty determination. The first and second
sampling events shall be analyzed for all parameters found in WDEQ Guideline No. 8

- including uranium parameters. The third and fourth sample events can be analyzed fora
reduced list of parameters. The parameters that can be deleted from analysis are those
that were not detected during the ﬁrst and second sampling events. ‘

2. Ore Zone Monitoring Ring Wells (MR Wells) — Monitoring ring wells will be sampled

~ four times, with at least two weeks between sampling, during the baseline
characterization. The first' monitor well ring sampling will include the analyses for the
parameters listed in WDEQ Guideline No. 8 including uranium parameters. The
remaining three samples will be tested for the potential Upper Control Limits (UCL’s)
parameters chloride, total alkallnlty, and conduct1v1ty

3. Overlying Aquifer Wells MO Wells) and Underlying Aquifer Wells (MU Wells) — The
overlying and underlying aquifer monitoring wells will be sampled four times with at
“least two weeks between sampling events. The first and second sampling events will be
analyzed for the parameters listed in Table 6-14. The third and fourth sampling events
will be analyzed for the pos51ble UCL parameters chloride, total alkallnity, and

' conduct1v1ty
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‘ Table 6-14

Groundwater Parameters.

Parameter Lower Detection Limit*
Alkalinity 0.1 ’
Ammonium 0.05
Arsenic 1
Barium 0.1
Bicarbonate 0.1
Boron ' 0.1
-Cadmium - 0.01 -
Calcium 0.05
Carbonate - 0.1
Chloride . 0.1
Chromium 0.05
Copper 0.01
) Electrical Conductivity@ 25 degrees® C 1 uohm
Fluoride ) 0.1
Irbn 0.05
_ ‘ Lead 0.05
_ - Magnesilim 0:01
Manganese 0.01
Mercury - _ 0.0005
Molybdenum 0.05
Nickel 0.05
Nitrate 0i01, _
pH - 0-14su. -
Pofassium 0.1
Radium-226 © 0.1 pCi/L
Selenium ’ O..O_bl,
Sodium 0.05
Sulfate 0.5
Total Dissolved Solids _ 1
Uranium ©0.001
Vanadium 0.1
‘ *mg/L unless specified otherwise
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'6.2.1.7 Statistical Assessment of Baseline Water Quality Data

Baseline water quality for the overlying, underlying, ore zone, and monitoring ring wells will be
determined by averaglng the data collected for each parameter analyzed. In addition to
calculating the average of the data, the varlab1llty of the data will also be calculated. Outllers
will be determined by using the methods outlined in WDEQ Guideline No. 4 or other accepted
methods. Any value determined to be an outlier will not be used in baseline calculatiens.
Average data from wells that are not uniformly distributed will be calculated by weighting the
data according to the fraction of area, or water volume, represented by the data. Baseline -

conditions will be calculated as follows:

1. Ore Zone Wells (MP Wells) - Baseline water quality will be calculated by using the-
average of each parameter that is analyzed. If the data collected shows that water
from the entire production area is that of waters of different underground water

~ classes, the data then will not be averaged together, but separated into sub-zones.
Data within the sub-zones will then be averaged. The boundaries of the sub-zones,
where required, will be delineated at half-way between the sets of sampled wells that
define the sub-zones. : -

2. Monltormg Ring Wells (MR Wells) — Baseline water quality will be calculated by
averaging each parameter that is analyzed. As with the ore zone wells, if sub-zones
‘are present that have different classes of water data in the sub-zones w1ll be averaged .
separately

3. .Overlying and Underl‘ying Aqnifer Wells MO and MUWells).— The baseline water ‘A
" quality will be calculated by using the average of each parameter that is analyzed.

6.2.1.8 Restoration Target Values;

The Restoration Target Values (RTV’s) are calculatecl from the baseline water quality data

collected from the ore zone mo.nitoring'wells. Tl'_l'e RTV’s are used in,determining and assessing-
the effectiveness of groundwater restoration -within a production area. Baseline water quality |
" averages for tlle parameters sampled "for the ore zone wells constitute the RTV’s. If sub-zones
exist in the ore zone, the RTV’s will be determined for each sub-zone. The Restoration Target

Value Parameters are listed in Table 5-1 of the NRC Technical Report.
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6.2.1.9 Upper Control Limits

- Upper Control Limits (UCL’s) are used to define excursions at monitoring wells. Through the

installation of the monitoring ring wells, and the overlying and underlying aquifer monitoring
wells, tracking of the lixiviant'and processing fluids can be accomplished to ensure that the fluids
are not leaving the defined ore zone. The process bleed or wellfield purge in combination with
the production area pumping and injection rates assist in keeping all processing fluids within the

ore zone.:

~ An excursion occurs ‘when the production area processing fluids reach a monitoring ring or

: overlying/underlying monitor well. This will cause the UCL’s to be exceeded. If an excursion is

determined to have occurred, operational changes will be implemented to reverse the flow of the

‘processing fluids so that ,they are retrieved back to the ore zone and the affected monitor well(s)

is no longer in a excursion status. UCL’s for the monitor wells are determined from the

collection of the baseline water quality data For the Nichols Ranch ISR Project, the parameters ’

‘to be used for UCL’s will be chloride, conductivity, and total alkalinity.

6.2.1.10 Calcul_aticn of Upper Control Limits s

. The UCL’s are based on the baseline water quality. data and calculated as follows:

1. Chlorlde UCL The chloride UCL w1ll be calculated by taking the baseline mean plus
five standard deviations or by taking the baseline mean plus 15 mg/L, whichever is
.greater. The chloride UCL will be expressed in mg/L

2. Total Alkalinity UCL — The total alkal1n1ty UCL will be calculated by taking the baseline -
‘mean plus five standard deviations. The total alkal1n1ty UCL will be expressed in mg/L-
‘CaCO3 : :

‘3. Conductivity UCL — The conduct1v1ty UCL w1ll be calculated by taking the baseline
mean plus five standard deviations. The conductivity UCL will be expressed in
-umhos/cm at 25°C. : :
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6.2.1.11 Operational Groundwater Monitoring Program

The groundwater in a production area will be monitored during operation to detect and correct
for any condition that could lead to an excursion. Process variables such as flow rates and
operating pressures of each individual operating well will be monitored in addition to the flow

rates and operating pressures of the main pipelines going to and from the plants.
6.2.1.11.1 Monitoring Frequency and Reporting

The ore zorie, overlying aquifer, and-underlying aquifer monitor wells will be sampled twice per
month at intervals of approximately 2 weeks. The samples will be analyzed for and compared -
against the UCL pararneters of conductivity, chloride, and total alk'alinity Static water levels
will also be collected and recorded prior to the sampling event (but are not used as an excursion
indicator). All static water levels and analytlcal monitoring data for the momtormg wells will be
kept by Uranerz Energy Corporation and submitted to the WDEQ on a quarterly basis. These

data will also be available to the NRC for revrew
6.2.1.11.2 Water Q_uality Sampling and Analysis‘Procedures -

Water »'quality samples will be obtained for the monitor wells through permanently installed
submersible pumps. -‘I_r'litially the m_oriitor wells will have three casing volumes discharged before
sampling to’ ensure that the water in the well is formation water. As ober‘ations continue, the
- monitor wells will be pumped for a determined amount of time; with al;mir_limum'of one casing
volurne removed, based on the'particular monitor weli’s-pefforrnance. Each individual monitor’
well will have its static water level recorded prior to pumping.  Conductivity, pH, “and
temperature will be measured in the-field and recorded in periodic intervals prior- to sampling. -
 This is done to demonstrate that the water quahty conditions i in the monitor wells have stablhzed
- .and that formatlon water is being sampled All collected water quality data for each monitor
well will be periodically reviewed to ensure that samphng and analytical procedures are

adequate.
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All water quality samples from the monitor wells will be analyzed at the Nichols Ranch Unit’
laboratory for chlorides, total alkalinity, and conductivity within 48 hours of the sample being
collected. All samples will be analyzed in accordance with accepted methods. Standard
Operatlng Procedures (SOP’s) will be developed that will detail all water sampling and

laboratory analysis procedures
6.2.1.11.3 Excursions

If any fwo of the three UCL excursion parameters (chloride, total alkalinity, or conducﬁvity) are
-exceeded, an excursion is suspected to have occurred. Within 24 hours of the first analysis, a
second' verification: sample will be taken and aﬁalyzed to determine that two of the three
ex-cursion parameters have been exceeded. The veriﬁcation sample is then split and analyzed in
duplicate to assess any analytical error. If two of the three UCL’s are exceeded, an excursion is
theri verified. If the second sample does not exceed the UCL’s, then a third sample will be taken
within 48 hours. During an excursion event, all monitoring wells that are placed on excursion

 status will be sampled at least every seven déys for the UCL parameters.

If an excursion is verified by thej second or third sample, the WDEQ and NRC Project Marager
will be notified by telephone or email within 24 -hours_.u The WDEQ and NRC—Project_Manager
_will.also be notified in writing within seven days of a verified excursion. Corrective actions such
as changes in the injection and recovery flow rates in the affected area will be implemeﬁted as
soon as practical. The“eorrective actions will continue until the excursion is reversed. A{writt'en
report describing -the Zexcursi(:)n event, corrective actions, and the corrective action ;esultS‘ must

- also be submitted to-the NRC Project_Manager within 60 ddys of the excursion, confirmation.

In the event that the concentratlon of the UCL parameters that were detected in n the monitor
well(s) do not begin to decline within 60 days after the verlﬁcatlon of an excursion, all injection -
into the ore zone _(productlon zone) adjacent to the excursion. will be susp_ended to further .'
| increase the amount of net water withdrawal from the excursion area. ‘Injection will be
suspended until such time that a declining trend in the UCL parameters concentration is

established. If a declining trend is not established in a reasonable time -period, additional
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 measures will be implemented. When a significant declining trend is established, normal
operations will resume with injection and/or production rates monitored such that net water
withdrawals for the excursion area will continue. The declining trend will be maintained, until
the concentrations of excursion parameters in the affected monitor well(s) have returned to

concentrations less than the established UCL’s.

6.2.2 Quality Assurance

The quality of data generéted for the baseline groundwater quality measurements and monitoring
‘was. managed throughout the effort. All groundwater -sample collection and- analysis were

controlled and monitored.

6.2.2.1 Collection

Groundwater baseline sample collection ‘was. conducted based on guidance provided by the
~ Uranerz Energy Corporation Groundwater Sampling Pfdcedure and by the WDEQ Guideline
No. 8-Hydrology. These documents detailed the methods to be used in collecﬁng groundWater
samples to ensure that the samples are handled and obtained correctly so that the proper'

1nformat10n can be obtained.

6.2.2.2 Analy'sisA

Analysis of the groundwater c_ollécted was preformed according to all associated quality—ciontrol-_~
measures implemented by’ the laboratory. No issues or problems with the anal);ses of the data

occurred.

6.2.2.3 Results

The completeness of the groundwater quality data set was evaluated by comparison of valid data
to the amount of data expected to be obtained. The completeness criteria included use of proper

collection and sampling methods, review of quality- control data, and approval of laboratory
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reports. Review of chain’s-of-custody and final laboratory reports confirmed that the proper
analytical methods were used during analysis of samples. Any case of unaccepted or uncertain
data is otherwise described previously with presentation of the results. Each data set was

approved by the laboratory.

The comparability of the data sets was also evaluated.  Several conditions allow that subsequent
data sets can be compared to the data collected during baseline groundwater: quality

measurements and monitoring. - These are:

o The plans for measurements and monitoring provided for collection of representative -
samples;
"« Sample constituents measured in each sample were reported in the correct umts
o . Data quality was confirmed by the laboratory, and '
« Results are consistent with results of previous comparable efforts and expected
conditions.

6.3. ECOLOGICAL MONITORING
~6.3.1 Wildlife

Wildlife monitoring for the Nichols Ranch ISR Project will include annual raptor and sage
' grouse surveys as required by the WDEQ. Raptor surveys will take place in late Aprrl or early
| May Sage grouse surveys w111 take place at the same time. The purpose of the surveys w1ll be
| to' observe 1dent1ﬁed raptor nesting activity w1th_1nthe permit area, observe and count sage -
| . grouse activity on known leks within one rnile of the permit boundary, and to observe if any new

nests or leks are in the permit or surrounding one mile area.

Bf;seline field studies conducted for the Nichols -Rahch ISR Project found that there are 'ho sage
grouse leks within the permit area, but 10 leks are'Io_cated within 2:0 mi of the permrt area. Forty
raptor nests were found,w‘ithin‘the permit area of which 14 were dete_rm'ined to be active. All :
active nests were located in areas that would not be, affected by wellfield or plant activities
associated with the Nichols Ranch ISR Project. All active nests will be monitored for continued

activity. In the unlikely event that it becomes necessary to disturb a raptor nest, a mitigation plan
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~ will be developed including consultation with the WDEQ, Wyoming Game and Fish, and the

U.S. Fish and Wildlife Service. Any required permits will be obtained from the appropriate

agencies.

Appendix D9 atfached to this license application provides fufther detailed discussions' on the
sampling methods used in conducting the baseline wildlife surveys and the results of those
studies for the Nichols Ranch ISR Project. The locations and activity status of raptor nests are
provided in Table D9-4 and illustrated on Exhibit_D9-3. The results of the baseline sage grouse
surveys and historic lek activity data are presented in Table D9-3. Sage grouse lek locations are
illustrated on Exhibit D9-3.. Also included in Appendix D9 is the docurtientation of contact with

all applicable regulatory agencies.
6.4 ALTERNATIVES

The environmental measurements and monitoring programs that would take place for the

alternatives of open pit and underground -mining would be similar to” those of the proposed -

Nichols Ranch ISR Project.except the groundwater monito.ring programs would focus on leak

-detection from tailings ponds and preventmg contamination of ‘groundwater aquifers located

below the mining zones. The momtormg would also be on a larger scale for the alternatives

- compared to those of the proposed project, but would encompass ‘the same measurements and

_monltorlng

6.5 NO.ACTION ALTERNATIVE'

No env1ronmental measurements and monltorlng programs would be needed with the no actlon

altematlve since no mining would take place
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7.0 COST BENEFIT ANALYSIS
7.1 GENERAL

Uraniuln that will be mined at the Nichols Ranch ISR l’foject will be used to replace the uranium
consumed in the production of power from nuclear power plants. The Nichols Ranch ISR
Project would also supply a domestic source of uranium that would help alleviate the need of
- nuclear power plant operators in the United States to seek uranium supplies from foreign
sources. 'Currently the United States imports approximately 30 million pounds of uranium from
foleign countries while only producing approXimately 5 million pounds per year. The Nichols = -
Ranch ISR PI‘Q] ect would have the beneficial effect of helping the Un1ted States offset this deficit

. in domestic productlon

In evaluating the beneﬁts of energy produced during reactor licensing, the environmental costs of
the reactor are weighed against the energy produced by including a prorated share of the
environmental costs associated with r.ecovering uranium for fuel. The incremental impacts of
mining uranium for the use in reactor fuel are Just1ﬁed in terms of benefits of energy generation
to society. With that, the beneﬁts and costs of an in situ recovery fac1hty are- evaluated in terms
of benefits to the United States and society in general against local env1ronmental costs for

‘wh1ch there may.be no directly related compensation.
7.2 QUANTIFIABLE ECONOMIC IMPACTS

“The major potential beneﬁts for the Nichols Ranch ISR Project include the added- income and
revenues to local commun1t1es in the area near the project area, “the State of Wyomlng, and the
federal government through employee 1ncome royalty income, and tax revenues generated by
the mining operation. Some items that may go agalnst these potential beneﬁts involve the added
cos'ts' and strains 'onvschools,‘ﬁre and medical response, and other communi_ty services; but these
costs are relatively small since most of the workforce that will used for the project will be pulled

from the surrounding communities. Because of uncertainties in the market place and other
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factors such as counties being able to alter various taxing rates, a numerical balance between the

benefits and costs of any one community, or for the project cannot be arrived.

7.3 ENVIRONMENTAL COSTS

" The Nichols Ranch ISR Project will basically have three types of environmental costs:

1) radiological impact, 2) disturbance of the land, and 3) groundwater impact. The radiological

* impacts of the project during its operation are'minimal since all potential radiological containing

materials will be confined in the process. During reclamation, any remaining solid radioactive
wastés will be disposed of at an NRC licensed facility. This- results in no long-term imi)act at the
site from the radiological materials. The disturbance of the land is also a small erivironmental
impact. All lands that are disturbed during the life of the project will be reclaimed, and after the
project is decommissioned, will be returned back to the pre-r_ﬁining use. Groundwater impacted

by the Nichols Ranch ISR Project will be restored back to pre-mining conditions such that pre-

~ mining use suitability of the groundwater is maintained.

7.4 SUMMARY

- The economic ‘benefits to local cOmmunitiés,ithe State of Wyoming and the federal government - -

along with the minimal radiological impacts, surface disturbance, and groundwater impacts that

result from the production of uranium to make nuclear pchr for the use of the géneral pubblic, o

" make the benefit-cost balance for the Nichols Ranch ISR Project favorable. Additioﬁally, the -

domestic production of uranium for-the use of producing nuclear power helps the United States
reduce its need to import ‘uranium ‘from foreign sourcés. With this, issuing a source material

license for the Nichols Ranch ISR Project is the desired regulatory action.
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8.0 SUMMARY OF ENVIRONMENTAL CONSEQUENCES

The Nichols Ranch ISR Project will use the in situ recovery method of mining uranium. The
pI‘Q]CCt will be located in Johnson and Campbell Counties, Wyoming in the Pumpkin Buttes
Mining District of the Powder River Basin. The locatlon of the Nichols Ranch ISR Project is
adjacent  to one currently licensed and past operating uranium ISR facility, COGEMA’s.
~ Christensen Ranch, and one licensed amendment area, Power Resources Inc. (PRI) North Butte.

The in situ recovery mining method environmental impacts are ter;lporary and not sigﬁiﬁcant;
Impacts to groundwater resources, radiological doses to workers and the surrounding area; soils,
. ecology, and land use are small and limited. Groundwater affected by the recovery facilities will
be. returned to -pre-mining conditions, or if alternately approved, to its pre-mining class of use
standard when cQ_mpletion of a production area occurs. Radiological doses to workers and the
sufrounding area (general public) will be below the regulatory limits in 10 ‘CFR Part 20. Any
_radioactive (contaminated) waste generated by the Nichols Ranch ISR Project operations would
be dis’poéed of in. approved méthods such as disposal at a liceh‘sed NRC facility or in a deep

disposal well.

. Land use impacts would be small as onlyt300 acres will be disturbed during the life of the
project. Measures will be taken to stockpile topsoil in areas where disturbances will last the life

of the project. In areas such as the weilﬁeld, any disturbance to the soils will be temporary as the

~ - soils will be reclaimed and reseeded immediately after any constructions activities. Construction

activities include pipeline installation, wellfield construction, and temporary wellfield roads.
. Final reclamation of the wellfield and site facilities would return the land affected by the Nichols

Ranch ISR PrOJect to its pre- mmlng use of hvestock grazmg and wildlife habitat.

The total cumulative impacts of the proposed pfoject would not result in a sigﬁiﬁcant impact to -
the génefal public and surr(').'und_ing areas.’ .Mitigatién measures will be p__uf in place to minimize
environmental impacts from the Nichols Ranch ISR Project so that upon completion of the
project all groundwater and lands affected by the operatioh will be returned to their pre-mining

condition or use.
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10.0 LIST OF PREPARERS

Chapter 10.0 lists those persons that were involved in the preparation of this NRC Environmental

Report for a source material license for the Nichols Ranch ISR Project.

10.1 URANERZ ENERGY CORPORATION

Uranerz Energy Corporation

1701 East E Street
P.O. Box 50850

Casper, WY 82605-0850

Glenn Catchpole
 George Hartman
Kurt Brown P.G.
Michael Thomas
Glenda Thomas
Doug Hirschman
Dave Tenney
Susan Frazier

President and CEO
Executive Vice President and COO
Vice President of Exploration

 Environmental, Safety, and Health Manager

General Manager - Production
Land Department Manager
Geophysicist

Drafter

10.2 TRC ENVIRONMENTAL CORPORATION

‘TRC Environmental Corporation

605 Skyline Drive

Laramie, WY 82070

~ Scott Kamber
Roger Schoumacher

Jan Hart

Waylon Hiler

Scott McConnell

Hugh Faust

Edward Schneider

James A. Lowe

Rena Merritt

~ Jessica Robinson

Tamara Linse
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Courtney Engelhart

Randall Blake

Mindy Uitterdyk

Betty Wills -

Operations Manager and Biologist
Environmental Program Manager
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Biologist

Biologist

Biologist

Cultural Program Manager
Associate Program Manager
Document Production

Document Production

Document Production
Document Production

Document Production

GIS Specialist

GIS Specialist

AutoCad Specialist
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10.3 CRAIG HOLMES CONSULTING

Craig W. Holmes
8107 Pommel Drive
Austin, TX 78759

Craig W. Holmes Regulatory Consultant
10.4 OMEGA PROJECT SERVICES
Omega Project Services

P. O. Box 1290 _
Muskogee, OK 74402

Rob Miller ’ Principal and Project Manager

. Craig Harlin Principal
10.5 HYDRO-ENGINEERING,-LLC
Hydro-Engineering, LLC -
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Thomas Michaels Ph.D Hydrologist

10.6 WILDLIFE RESOURCES, LLC
~ Wildlife Resources, LLC
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Bighorn, WY 82833

Duffy Brown Principal Biologist
10.7 FRONTIER ARCHEOLOGY
Frontier Archacology

3630 West 46th Street

Casper, WY 82604

Jim Bruneﬁe : A Archaeologiét
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Doug Graves P.E.  Principal and President
Matt Yovich P.E. Principal Engineer and Vice President
Laurie Childs Engineering Technician

10.9 ANDERSON ENVIRONMENTAL CONSULTING
Anderson Environmental Consulting

P. O. Box 3586

Casper, WY 82602

Rdbé_rt M. Anderson Principal Bioldgist

10_.10' BKS ENVIRONMENTAL ASSOCIATES, INC.

P.O. Box 3467

BKS Environmental Associates, Inc.
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Brenda Schlandweilér Soil Scientist
Jamie Eberly - Soil Scientist
‘Beth McGee Soil Scientist
10.11 STRATIGRAPHIC REX,LLC .
Stratigraphic Rex, LLC

2210E. 17th

Casper, WY 82609

Melissa Connely Paleontologist
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. ~-) Uranerz
TONGD  ENERGY CORPORATION

Surety Estimate
First Year of Operation
Nichols Ranch In Situ Recovery Project
Uranerz Energy Corporation.

Total Restoration and Reclamation Cost Estimates

No. ' Cost Item Cost
1 |GROUNDWATER RESTORATION COST $2,818,830
2a |PLANT EQUIPMENT REMOVAL AND DISPOSAL COST $143,944
2b |BUILDING DEMOLITION AND DISPOSAL COST -$646,768
3 |SOIL REMOVAL & DISPOSAL COST $221,497
4 |TOTAL WELL ABANDONMENT COST ‘ $301,790|
5 |WELLFIELD EQUIPMENT REMOVAL & DISPOSAL COST $316,393
6 |TOPSOIL REPLACEMENT & REVEGETATION COST $296,821

. 7 |MISCELLANEOUS RECLAMATION COST 5049.22)1 -

Subtotal Restoration and Reclamation Cost Estimate $4,751,093
Subtotal $4,751,093
Administration,Overhead and Contingency (25%) $1,187,773
Total $5,938,866
" TOTAL CALCULATED IN 2007'DOLLARS $5,938,866
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Worksheet 1, No. | --
GROUNDWATER RESTORATION

Surety Estimate
-Fivat Year of Operation
Nichols Ranch 1SR Project
- Uranerz Energy Corporation

Mining Unit
Cost Item Nichols #1 Notes
Technlcal Assumptions
Wellfield Area (Ft) B 1,551,650 ]
Welifield Area (Acres) 35.62(66.21 Ac at Nichols, 45.56 at Hank per URZ permit
Affected Ore Zone Area (F') 1,551,650 )
Avg Completed Thickness (Ft) 7.27 -
Factor tor Flare e 1.45 i
Affected Volume: 16,356,717
Porogity 0.3 .
Gallons per Cubic Foot 7.48 B
Gallon per Pore Volume 36,704,474
Number of Wells in Unit(s) R
Recovery Wells 233 e
Injection Wells I 259
Monitor Wells 33
Average Well Spacing (Ft) 100 _
Average Well Depth (Ft) 550 R
I Groundwater Sweep \
__A._Plant & Office _
. Operating Assumptions; _ —
Flowrate (gpm) 50
PV's Required 1.00
Total Gallons for Treatment 36,704,474
Total Kgals for Treatment 36,704
Cost Assumptions: _
Power
Avg Connected Hp o - 15
Kwh's/Hp 0.75
$/Kwh ;_0.05]$.02 plus demand charges per quote
Galions per Minute 50
Gallons per Hour 3000
Cost per Hour $0.56
Cost per Kgal ($) $0.188
Chemicals
Barium Chioride ($/Kgals) $0.041]Costs from operating ISR facility experience (Cogema) |
Antiscalent ($/Kgals) $0.000Costs from operating ISR facility experience (Cogema)
Elution ($/Kgals) $0.099|Costs from operating ISR facility experience (Cogema)
Repair & Maintenance ($/Kgals) $0.061|Costs from operating ISR facility experience (Cogema)
_____Analysis ($/Kgals) $0.164 [ Costs from operating ISR facility experience (Cogema)
Total Cost per Kgal $0.55
Total Treatment Cost $20,278
Utilities
Power ($/Month) 1,800
Propane ($/Month) 800
Time for Treatment -
Minutes for Treatment 734,089
Hours for Treatment 12,235
Days for Treatment 510
Average Days per Month 30
Months for Treatment 17.0
Years for Treatment 1.42
Utilities Cost ($) $44,181
TOTAL PLANT & OFFICE COST $64,461
B. WELLFIELD
Cost Assumptions:
Power
Avg Flow/Pump (gpm) 1
Avg Hp/Pump 1.5
Avp # of Pumps Required 50
Avg Connected Hp 75
Kwh's/Hp 0.75
$/Kwh 0.05
Gallons per Minute 50
e Gallons per Hour 3000
Costs per Hour ($) $2.81
Costs per Galion ($) $0.0009
Costs per Kgal ($) $0.94
Repair & Maintenance ($/Kgals) $0.016
Total Cost per Kgal $0.954
TOTAL WELLFIELD COST $34,988
TOTAL GROUNDWATER SWEEP COST . $99,468
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Worksheet 1, No. II

T, Surety Estimate
_First Year of Operation
Nichols Ranch ISR Project
Uranerz Energy Corporation

GROUNDWATER RESTORATION
Mining Unit
Cost item Nichols #1 Notes
Il REVERSE OSMOSIS
| __A. PLANT & OFFICE
Operating Assumptions: o
Flowrate (gpm) 50 o
PV's Required 6.00 ]
Total Gallons for Treatment 220,226,842
I Total Kgals for Treatment 220,227
Feed to RO (gpm) 50 _
| _____Permeate Flow (gpm) 40
Brine Flow (gpm) L 10
Average RO Recovery 80%
Cost Assumptions: .
Power
Avg Connected Hp 20
kWh/Hp 0.75
$/Kwh 0.05[$.02 plus demand charges per quote
Gallons per Minute 50
Gallons per Hour 3000
Cost per Hour ($) $0.75
Cost per Gallon ($) $0.0003
| CostperKgal ($)_ $0.25
Chemicals
Sulfuric Acid {$/Kgals) $0.076|Costs from operating ISR facility experience (Cogema) |
Causlic Soda ($/Kgals) $0.111|Costs from operating ISR facility experience (Cogema) |
Hydrochloric Acid ($Kgals) $0.009|Costs from operating ISR facility experience (Cogema)

Hydrochloric Sulfide ($Kgals)

$0.304

Costs from operating ISR facility experience (Cogema)

Repair & Maintenance ($Kgals) $0.279{Costs from operating ISR facilily experience (Cogema)
Sampling & Analysis ($/Kgals) $0.164|Costs from operating ISR facility experience (Cogema)

Total Cost per Kgal ($) $1.19
Total Pumping Cost ($) $262,731
Utilities
Power ($/Month) 1,800
Propane ($/Month) 800
Time for Treatment 0 o
Minutes for Treatment 4,404,537
Hours for Treatment 73,409
Days for Treatment 3.059
_____ ____Average Days per Month 30
Months for Treatment 101
Utilities Cost ($) $261,600
TOTAL PLANT & OFFICE COST $524,330
B. WELLFIELD
Cost Assumptions:
Power
Avg Flow/Pump (gpm) 1
Avg Hp/Pump 1.5
Avg # of Pumps Required 72.5
I _Avg Connected Hp 108.75
Kwh's/Hp 0.75
$/Kwh 0.05
Gallons per Minute 72.5
Gallons per Hour 4350
Costs per Hour ($) 4.078125
Costs per Gallon ($) $0.0009
Costs per Kgal ($) $0.94
Repair & Maintenance ($/Kgals) $0.016
Total Cost per Kgal $0.954
TOTAL WELLFIELD COST $209,986
TOTAL REVERSE OSMOSIS COST $734,317
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Surety Estimate

‘First Year of Operation
Nichols Ranch ISR Project
‘ Uranerz Energy Corporation
Worksheet 1, No Il -- :
GROUNDWATER RESTORATION
Mining Unit
Cost Item Nichols #1 Notes
il Deep Disposal Well
Operating Assumptions:
Total Disposal Requirement o
RO Brine Total Gallons e 44,045,368 .
RO Brine Total Kgallons ‘ 44,045 B ~
} Brine Concentration Factor 1 )
Total Concentrated Brine (Gals) 44,045,368
Months of RO Operation . 17.0
B Average Monthly Reqm't (Gallons) 2892000f
i Average Brine Flow (gpm) 60.0
N Total DDW Disposal (Gallons) 44,045,368
Total DDW Disposal (Kgallons) 44,045
Cost Assumptions: L
Avg Connected Hp 20 -
Kwh's/Hp 0.75
$/Kwh o 0.05]$.02 plus demand charges per quote
_ Gallons per Minute 60.0
- Gallons per Hour 3600
| Cost per Hour ($) $0.75
Cost per Gallon ($) $0.0002
Cost per Kgal ($) $0.21
. s Chemicals :
RO Antiscalent ($/Kgals) $0.192|Costs from operating ISR facility experience (Cogema)
WDW Antiscalent ($/Kgals) $0.226|Costs from operating ISR facility experience (Cogema)
Sulfuric Acid ($/Kgals) $0.280]Costs from operating ISR facility experience (Cogema)
Corrosion Inhibitor $0.217|Costs from operating ISR facility experience (Cogema)
Algacide $0.080|Costs from operating ISR facility experience (Cogema) |
Other $0.000|Costs from operating ISR facility experience (Cogema)
Repair & Maint. ($/Kgals) $0.230[Costs from operating ISR facility experience (Cogema)
Total Cost per Kgal $1.433
TOTAL DEEP DISPOSAL WELL COST $63,132
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Worksheet 1, Nos. IV& YV --
GROUNDWATER RESTORATION

Estimate
First Year of Operation
Nichots Ranch ISR Project
Uranerz Energy Corporation

Mining Unit

Cost item Nichols #1 Labor Cost Factors Notes
[V STABILIZATION MONITORING
Operating Assumptions:
Time of Stabilization (mos) 17.0
Frequency of Analysis (mos) 3
Total Sets of Analysis 6
Cost Assumptions:
Power ($/Month) $0| - No add'l power required to sample
Total Power Cost $0
Sampling & Analysis (each set) $3,960 12 Monitoring Wells @ $330 per event
Total Sampling & Analysis Cost ($) $23,760
Utilities ($/Month) $0f No add" utilities required to sample
Total Utilities Cost ($) $0
TOTAL STABILIZATION COST $23,760
V LABOR
Cost Assumptions; No. Cost/Hour | Hours/Year Cost
Crew:
1. Supervisor 1 29 2080 $60,320
2. Operators 4 22 2080| $183,040
3. Maintenance 2 20 2080 $83,200
4. Vehicles ) 2 10 2080|  $41,600
Cost per Year $368,160
Time Required - Years 5.02
TOTAL RESTORATION LABOR COST $1,848,163

February 2009
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Surety Estimate
First Year of Operation
" WNichols Ranch 1SR Project

. . , Uranerz Energy Corporation

Worksheet 1, Nos. Vi, VIl.& Summary --
GROUNDWATER RESTORATION

Mining Unit
Cost item Nichols #1 Notes
VI RESTORATION CAPITAL REQUIREMENTS
| Deep Disposal Well(s) , 1
Il Plug and Abandon DDW $50,000
Il Reverse Osmosis Unit $0|Already in Processing Plant
TOTAL RESTORATION CAPITAL REQUIREMENTS $50,000
VIl RESTORATION OF EXCURSION WELLS
i Shallow Sand Well(s)
Total Wells in Excursion 0[|Assume no excursions during Year 1
Cost of Clean-Up $0
Total Shallow Sand Cleanup $0
Il Ore Zone Wells
Total Wells in Excursion ) 0
Cost of Clean-Up $0
Total Ore Zone Cleanup $0
Il Deep Zone Wells
. Total Wells in Excursion 0
Cost of Clean-Up $0
Tota!l Deep Zone Cleanup $0
TOTAL WELLFIELD COST
TOTAL EXCURSION CLEANUP COST $0
SUMMARY:
I GROUNDWATER SWEEP $99,458
i REVERSE OSMOSIS $734,317
Il WASTE DISPOSAL WELL $63,132
IV STABILIZATION $23,760
SUB TOTAL $920,667
V LABOR $1,848,163
VI CAPITAL $50,000
VIl EXCURSION CLEANUP $0
TOTAL GROUNDWATER RESTORATION COST $2,818,830
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Worksheet 2 a

PLANT EQUIPMENT REMOVAL AND DISPOSAL

Surety Eatinmts -
First Yoar of Operation
Nichols Ranch ISR Project
Uranerz Energy Corporation

Nichols Mine Unit
Main
Office & Process | Maintenance | Resin + Sand | Extemal | Header
Cost item Laboratory Building Bullding Filler Media | Tanks Houses Sub Total Notes
Volume (Yds®) 40 200 45 110 25 240 _
Quantily per Truck Load (Yds®) 20 20 20 20 20 20
Number of Truck Loads 2 10 2.25 55 1.25 12
1 Decontamination Cost o .
Decontamination Cost ($/L.oad) - 800 600] - 600| 600 800 600
Percent Requiring Decontamination 20% 100% 20% 0% 50% 100% -
Totat Cost $240 $6,000 $270 $0 $375 $7.200
Il Dismanile and Loading Cost
Cost per Truck Load ($) $800 $800) $800 $800 $800 $800 o
Tolal Cost $1,600 $8,000 $1,800 $4,400{ $1,000 $9,600
l_Oversize Charges
Percenl Requiring Permits 40% 40% 40% 0% 50% 40%
Cost per Truck Load ($) $400 $400 $400 $400 $400 $400
Total Cost - $320 $1,600 $360 $0 $250 $1.920 e
| IV_Transportation & Disposal _
A. Landfill
Percent to be Shipped 90% 80% 90% 0% 100% 80%
Distance (Miles) 50 50 50 ) 50 50
Transport Cost ($/Ton-Mile) $0.15 $0.15 $0.15 $0.15[  $0.15 $0.15 o
Transportation Cost $292 $1,296 $328 $0 $203 $1,555 .
Disposal Fee per Cubic Yard $15 $15 $15 $15 $15] - $15
Disposal Cost ($) $540 $2,400 $608 $0 $375 $2,880
Total Cost $832 $3,696 $936 $0 $578 $4,435
B. L d Site
Percent to be Shipped 10% 20% 10% 100% 0% 20%
Distance (Miles) 160 160 160 160 160 160
Transport Cost ($/Ton-Mile) $0.15 $0.15 $0.15 $0.15 $0.15 $0.156
Transport Cost $691 $6,912 $778 $19,008 $0 $8,204
Disposal Cost ($/Ton) $350 $350 $350 $350 $350 $350
Quantity per Truck Load (Yds®) 20 20 20 20 20 20
Quantity per Truck Load (Tons) 216 21.8 21.8 21.6 216 21.6 Based on avg B0Ibs per cf
Disposal Cost $1,512 $15120 $1.701 $41.580 $0 $18.144
Total Cost $2,344 $18.818 $2,637 $41,580 $678| $22,579
Totat Cost $3.175 $22,512 $3,572 $41,580] $1,155 $27.014
TOTAL COST NICHOLS MINE $5,335 $38,112 $6,002 $45,980( $2,780 $45,734 $143,944
)
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Surety Estimate’

First Year of Operation

Nichols Ranch ISR Project
_Uranerz Energy Corporation

Worksheet 2 b --
BUILDING DEMOLITION AND DISPOSAL
Nichols Mine Unlf
Office & Main Process Maintenance
Cost item Laboratory Building Building Header Houses Sub Total Notes
ISTRUCTURE DEMOLITION & DISPOSAL
Structural Character
Demolition Volume (Ft%) 90,000 1,188,000 144,000 3.000
Demolition Unit Cost per WDEQ
Unit Cost of Demolition ($/ F%) $0.178 $0.178 $0.178 $0.178 Guideline No.12, App. K ($/i3)
 Tolal Demolition Cost $16,020 $211,464 $26632 $534 -
Weight of Disposal Material in Tons a 535 85 1
iFactor for Gutling_ 0.1 03 0.2 0.26
|{Cost for Gutting ($) $1,602 $63.439 $5,126 $134
uantity per Truck Load (Ton) 216 216 s 216
Number of Truckload: 1.9 24.8 3.0 0.1
"Dlslance to Lendfill 60 60 60 . 60
Unit Cost (Ton-Mile) $0.15 $0.15 $0.15 .. 3015
Transportation Cost $364.50 $4,811.40 $583.20 $12.15
Demalition Unit Cost per WDEQ
Guideline No.12, App. K, Adjusied
Disposal Cost ($2on) $56.63 $56.63 $56.63 $56.63 Cost per Unit
Disposal Cost ($) $2,293.52 $30,274.40 $3,669.62 $76.45 I
TOTAL STRUCTURE DEMO & DISPOSAL $20,280 $309,989 $35,011 $756 $366,036
ICONCRETE DECONTAMINATION, DEMO & DISPOSAL
lArea 9000 29700 8000 3000
Average Thickness (Ft) 0.5 05 05 0.5
Volume (Ft%) 4500 14850 4000 11880
Weight of Disposal Concrete Assuming 145ibs/cubic foot 652,500 2,153,250 580,000 1,722,600
\Waeight of Disposal in Tons 326 1077 290 861
Percent Requiring Decontamination 0% 100% 0% 10%
\Volume Decontaminated (F1%) 0 14,850 0 1,188
Decontamination by Steam
Cleaning (137.5 fi2ir) ECHOS
Decontamination ($/F€) $0.2845 $0.2845 $0.2845 $0.2845 Unit Cost Book
Decortamination Cost $0 $4,225 $0 $338
Demolition Unit Cost per WDEQ
. Guideline No.12, App. K, Adjusted
Demolition ($/FF) $3.40 $3.40 $3.40 $3.40 Cost per Unit
Demolition Cost $30,600 $100,980 $27,200 $10,200
Transportation & Disposal
A. Onsite Disposal
Pgrcenl to be Disposed Onsite 100% 75% 100% 100%
Transportation Cost $0 $0 $0 $0
Demolition Unit Cost per WDEQ
Guideline No.12, App. K, Adjusted
Disposal Cost per Cubic Yard ($) $5.00 $5.00 $5.00 $5.00 Cost per Unit
Disposal Cost ($) $833 $2,750 $741 $2,200
B. Licensed Site
Percent to be Shipped 0% 25% 0% 0%
Distance (Miles) 160/ 160 160 160
Unit Cost (Ton-Mile) $0.15 $0.15 $0.15 $0.15
Transportation Cost ($) $0 $6,460 $0 30
Disposal Cost ($/Ton) $350 $350 $350 $350
Disposal Cost ($) $0 $94,205 $0 $0
TOTAL TRANSPORT & DISPOSAL COST $31,433 $208,619 $27,941 $12,738 $280,731
TOTAL BUILDING DEMO & DISPOSAL COST $51,713 $518,608 $62,952 $13,494 $646,768
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Suroty Ectivaio

Firat Year of Operation
WNichots Ranch ISR Project
Uranerz Energy Corporation
Worksheetd b --
SOIL REMOVAL & DISPOSAL
Nichols Mine Unit
Ofiice & Main Process | Maintenance Header
Cost Item Laboratory Building Building Houses Sub Total Notes
SOIL EXCAVATION, TRANSPORT & DISPOSAL
Removal Under Building Footprints
$81.81/hr per WDEQ Guidefine12 and 150
Excavatlon, Front End Loader $45 $150 $40 $15 > e N— o
- 5 ssume removal of 3" of Confaminated So
Quantity to be Shipped (Ft') 2,250 7.425 2,000 750 under Primary Areas, Disposal al a
Weight in Tons .. M125;  371.25 . 100 375 Licensed facility (ft3)
Distance (Miles) 160 160 160 160 i
Transportation Unit Cost (Ton/Mile) $0.150 $0.150 $0.150 $0.150
Transportation Cost $2,700 $8,910 $2,400 $900y Lo _ o
Disposal Fee ($/Ton) $350 $350 $350 $350 _
Disposal Cost ($) $39,375 $129,938 $35,000 $13,125 $217,438
Removal NPDES Pis.
Quaniity to be Shipped (F1) 0 0 Zero discharge facllity
Weight in Tons 0 0 0 0
Distance (Miles) 160 180 160 160
Transporiation Cost Ton/Mile ($) $0.015 $0.015 $0.015 $0.015
Transportation Cost $0 $0 $0 $0 ]
Disposal Fee ($/Ton) $350 $350 $350 $350
Disposal Cost ($) $0 $0 $0 $0 n
Total NPDES Removal Cost $0 $0 $0 $0 $0
TOTAL SOILS EXC., TRANSPORT & DISPOSAL $39,375 $129,938 $36,000 $13,126 $217,438
RADIATION SURVEY
Area Required (Acres) 0.21 0.68 0.18 0.07 .
Survey Cost ($/Acre) $600 $600 $600 $600
Number of Struclures 1 1 1 12 i
Cost per Struciure ($) $225 $225 $225 $225
TOTAL RAD SURVEY COST $349 $634| $335 $2,741 $4,060
TOTAL SOIL. REMOVAL & DISPOSAL COST | $39,724 $130,572 $35,335 $15,866 $221,497
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Suvety Estimate

First Year of Operation
: : 'Nichols Ranch ISR Project
‘ ‘ , Uranerz Energy Corporation
Worksheet 4 —- ,
Well Abandonment
| Mining Unit
Cost item Nichols #1 Notes
|Number of Wells 515]Includes injection, recovery and monitor wells.
[Average Depth (ft) 550
Ey_g_@gg Diameter (inch) - 5 L
rea of Annulus (ft?) 0.1364
[Materials
Bentonite.Chips Required (Ft*/Well). 40.9/300 feet of clay above water
Bags of Chips Required/Well 55
Cost per Bag ($) $6.45
Cost/WellBentonite Chips () | $355 ,
Gravel Fill Required (Ft”/WeII) 34.1|Avg depth less 300 feet filled w/ gravel
Cost of Gravel/Yd® ($) $20
Cost/Well Gravel Fill ($) $25
Cement Cone/Markers Req'd/Well 1
Cost of Cement Cones Markers ($) $6 o .
Total Materials Cost per Well $386
Labor
Hours Required per Well 2
Labor Cost per Hour $70
. Total Labor Cost per Well ($) 140
Equipment Rental
Hours Required per Well 1
Backhoe w/Operator Cost/Hr ($) $60
Total Equipment Cost per Well ($) $60
Total Cost per Well ($) $586
TOTAL WELL ABANDONMENT COST ($) $301,790
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Worksheet 5, No. | --
WELLFIELD EQUIPMENT REMOVAL & DISPOSAL

Surety Estimate
First Year of Operation
Nichols Ranch ISR Project
Uranerz Energy Corporation

Mining Unit
Cost item Nichols #1 Notes
| Wellfield Piping
A. Removal
Total Number of Wells 482]iIncludes total injection and recovery wells
Feeder lines from HH to Injection wells 1" HDPE (Ft) 71,560{From Preliminary Design
Pregnant solution feeder lines from production wells to HH 1" HDPE (Ft) 50,427 |From Preliminary Design
Total Quantity of 1" HDPE Piping (Ft) e 121,987
Thickness Based on WL Plastics Corp PSI
Plastic Volume tha) 400.05|160 (R1=.05479', R2=.04425")
Chipped Volume Assuming 30% Void Space (Ft°) 520.07
Disposal Weight (tons) e 20.80|Year 1 buildout only to include Nichols 1
Based on 20 cy per truckload and 80lbs per
Quantity per Truck Load (Tons) 21.6cf R
_____ Total Number of Truck Loads e } 1 o
Total Length of Feeder line Trench (ft) 40,765]Includes Shared Trenches
| Pipeline Removal Unit Cost ($/ft of trench) $2.25{Quote - Jordan Construction
Total Cost for Trunkline Removal ($) $91,720
Total Cost - Removal $91,720|

B. Survey & Decontamination

Percent Requiring Decontamination

No survey or decon needed. Total volume
0]to low level disposal

Loads for Decontamination 0
Cost for Decontamination ($/Load) $600
Cost for Decontamination ($) $0
C. Transport & Disposal
1.) Landfill
a._ Transportation N
Percent to be Shipped 0%
Loads to be Shipped 0
Distance (Miles) 50
Transportation Cost (Ton/Mile) ($) $0.15
Transportation Cost ($) o $0 e
- b. Disposal
Disposal Fee per Yd® $15
Yds® per Load 20
Disposal Cost ($) $0
Total Cost - Landfill $0
2.) Licensed Site
a. Transportation
Percent to be Shipped 100%
Loads to be Shipped 1
Tons to be Shipped 20.80 B
Distance (Miles) 160
Transportation Ton/Mile ($) $0.150
Transportation Cost ($) $499
b. Disposal
Disposal Fee per ton $350
Disposal Cost ($) 7,281
Total Cost - Licensed Site 7,780
Total Cost - Transport & Disposal 7,780
Total Cost - WF Piping Removal & Disposal 99,500
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.. Surety Estimate
First Year of Operation
Nichols Ranch ISR Project .
Uranerz Energy Corporation '

" Worksheet 5, No. Il
WELLFIELD EQUIPMENT REMOVAL & DISPOSAL

 Mining Unit
Cost Item Nichols #1 Notes
it Production Well Pumps
A. Pump and Tubing Removal e

Number of Production Wells 233 -

Cost of Removal ($/well) $40

Cost of Removal ($) - $9,320

Number of Pumps per Truck Load 180

Number of Truck Loads (Pumps) 1.29

Weight of Pumps -

21.29

Assume 20 T per truck

B. Survey & Decontamination (Pumps)

Percent Requiring Decontamination 50%
Loads for Decontamination 0.65
Cost for Decontamination ($/Load) $600 e
Cost for Decontamination ($) $388 .
C. Tubing Volume Reduction & Loading
Length per Well (Ft) : 300

Thickness Based on WL Plastics Corp

Total Quantity (Ft%) 229.2|PS| 160 (R1=.05479', R2=.04425")
Chipped Volume Assuming 30% Void Space (Ft) 298.0
Cost of Removal ($/Ft) $0.03 o
Cost of Removal ($) $9.00 o
Quantity per Truck Load (Ft°) 540
Number of Truck Loads 0.42
D. Transport & Disposal
1.) Landfil
a. Transportation
Percent to be Shipped (Pumps) 50%
Loads to be Shipped 0.6
Distance (Miles) 50
Transportation Ton/Mile ($) $0.15
Transportation Cost ($) $105
b. Disposal
Disposal Fee per Yd® $15
Yds® per Load 20
Disposal Cost ($) $194
Total Cost - Landfill $299
2.) Licensed Site
a. Transportation
Percent to be Shipped (Pumps) 50%
Percent to be Shipped (Tubing) 100%
Loads to be Shipped 1.07
Distance (Miles) 50
Transportation Ton/Mile ($) $0.15
Transportation Cost ($) $174
b. Disposal
Disposal Cost per Ft® $15 |
Disposal Fee per Yd* 20
Quantity Per Truck Load (Yds®) $322
Disposal Cost ($) $495
Total Cost - Licensed Site $669
Total Cost - Transport & Disposal $968
Total Cost - Pump Removal & Disposal - $10,685] .
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Surety Estimate
. First Year of Operation
Nichols Ranch ISR Project
Uranerz Energy Corporation

Worksheet 5, No. Il
WELLFIELD EQUIPMENT REMOVAL & DISPOSAL

TOTAL WELLFIELD EQUIPMENT REMOVAL & DISPOSAL COST

Mining Unit
Cost item Nichols #1 Notes
Il Buried Trunkline
A. Removal
Trunk lines from Resin Plant to HH 8" HDPE Pipe (Ft) 38,473
Pregnant solution trunk lines form HH to Resin Plant 8" HDPE Pipe (Ft) 38,473 3
Total Quantity of 8" HDPE Piping (Ft) ‘ 76,946|
Thickness Based on WL
Plastics Corp PSI 160
Plastic Volume (Ft%) 51,906[(R1=.7188', R2=.5494")
Chipped Volume Assuming 30% Void Space (Ft°) 67,478/
Disposal Tons ) 320|8.315Ib/ft per WL Plastics
Quantity per Truck Load (Tons) 216
Total Number of Truck Loads 15
Total Length of Trunkline Trench (ft) 38,473
Pipeline Removal Unit Cost ($/ft of trench) $2.25|Quote Jordan Construction
Total Cost for Trunkiine Removal ($) _ i $86,564
B. Survey & Decontamination
No survey or decon needed.
Total volume to low leve!
Percent Requiring Decontamination e - Oidisposal
Loads for Decontamination 0 -
Cost for Decontamination ($/Load) $600
Cost for Survey & Decontamination ($) $0
C. Transportation & Disposal
1.) Landfill
a. Transportation
Percent to be Shipped 0%|
Loads to be Shipped 0
Distance (Miles) 50
Transportation Cost (Ton/Mile) ($) $0.15
Transportation Cost ($) $0
b. Disposal
Disposal Fee per Yd® $15
Yds? per Load 20
Disposal Cost ($) $0{.
Total Cost - Landfill L $0
2.) Licensed Site
a. Transportation
Percent to be Shipped 100%
Loads to be Shipped 15
Tons to be Shipped 319.90
Distance (Miles) 160
Transportation Ton/Mite ($) $0.150
Transportation Cost ($) $7,678
b. Disposal
Disposal Fee per ton $350
Disposal Cost ($) $111,966
Total Cost - Licensed Site $119,644
Total Cost Transportation & Disposal $119,644
Total Cost - Burled Trunkline Removal & Disposal $206,208
$316,393
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Surety Estimate
First Year of Operation
Nichols Ranch ISR Project

. . Uranerz Energy Corporation
Worksheet 6, No. |

TOPSOIL REPLACEMENT & REVEGETATION

(l Mining Unit
{t Cost Item Nichols #1 Notes
| Process Plant and Office Building
A. Topsoil Handling & Grading
Affected Area (Acres) : 5.2{Plant site is 475' by 475'
Average Affected Thickness (Ins) 12
Topsoil Volume (Yds®) 8,356
Unit Cost $5|Price from Dragstrip Soil Cover Project MT
Sub Total - Topsoil $41,782
B. Radiation Survey & Soil Analysis
Unit Cost ($/Ac) $600 B
Sub Total - Survey & Analysis ' $3,108
C. Revegation
Fertilizer ($/Ac) $232.00{Price from Dragstrip Soil Cover Project MT
Seeding Prep & Seeding ($/Ac) $227.00{Price from Dragstrip Soil Cover Project MT
Mulching & Crimping ($/Ac) $100.00}Price from Dragstrip Soil Cover Project MT
Sub Total Cost/Acre $559.00
Sub Total Revegation $2,895
“TOTAL PLANT AND OFFICE BUILDING
. TOPSOIL REPLACEMENT & REVEG COST $47,786
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Worksheet 6, Nos. Il & I}

Surety Estimate

First Year of Operation
Nichols Ranch ISR Project
Uranerz Energy Corporation

TOPSOIL REPLACEMENT & REVEGETATION

Topsoil Volume (Ydss)

Mining Unit
Cost item Nichols #1 Notes
I Wellfields
A. Topsoil Handling & Grading
Affected Area (Acres) 22|Equals trench length times 12 feet wide )
Average Affected Thickness (Inch) 12
35,217

Unit Cost - Haul/Place/Grading ($/cy)

$5.00|Price from Dragstrip Soil Cover Project MT

Sub Total - Topsoil $176,083
B. Radiation Survey & Soil Analysis |
Unit Cost ($/Ac) $600
Sub Total - Survey & Analysis $13,097
C. Spill Cleanup

Affected Area (Acres) 0 —

Affected Area (th) 0

Affected Area Thickness (Ft) 0.25

Affected Volume (Ft’) 0

Quantity per Truckload (Fts) 540

Quantity to be Shipped (Loads) 0

Distance (Miles) 160

Transportation Cost (Ton/Mile) ($) $0.16

Transportation Cost ($) $0

Handling Cost ($/Load) $200

Handling Cost ($) $0

Disposal Fee ($/Ton) $350

Disposal Cost ($) $0

Sub Total - Spill Cleanup $0

| D. Revegation

Fertilizer ($/Ac) $232.00|Price from Dragstrip Soil Cover Project MT
Seeding Prep & Seeding ($/Ac) $227.00}Price from Dragstrip Soil Cover Project MT
Mulching & Crimping ($/Ac) $100.00|Price from Dragstrip Soil Cover Project MT

Sub Total Cost/Acre $559.00
Sub Total Revegation $12,202

Sub Total - Wellfields $201,383

TOTAL WELLFIELDS COST $201,383

Il Roads

A. Topsoil Handling & Grading

Affected Area (Acres) 5.17]3750 feet by 60 feet wide
Average Affected Thickness (Ins) 12
Topsoil Volume (Yds®) 8,333

Unit Cost - Haul/Place/Grading ($/cy) $5.00|Price from Dragstrip Soil Cover Project MT
Sub Total - Topsoil $41,667
B. Radiation Survey & Soil Analysis
Unit Cost ($/Ac) $600
Sub Total - Survey & Analy5|s $3,099
- C. Revegation
Fertilizer ($/Ac) $232|Price from Dragstrip Soil Cover Project MT

Seeding Prep & Seeding ($/Ac)

$227

Price from Dragstrip Soil Cover Project MT

Muiching & Crimping ($/Ac) $100|Price from Dragstrip Soil Cover Project MT
Sub Total Cost/Acre $559
Sub Total Revegation $2,887

Sub Total - Roads $47,653

TOTAL ROADS COST

.$47,653.24
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Surety Estimate
First Year of Operation
Nichols Ranch 1SR Project

’ : . Uranerz Energy Corporation
Worksheet 6, Nos IV & V

TOPSOIL REPLACEMENT & REVEGETATION

Mining Unit
Cost ltem Nichols #1 Notes
IV Other
A. Topsoil Handling & Grading o
Affected Area (Acres) 0
Average Affected Thickness (Ins) 3 - o
Topsoil Volume (Ydsa) 0
. Unit Cost - Haul/Place/Grading ($/Ac) $5.00|Price from Dragstrip Soil Cover Project MT
Sub Total - Topsoil $0 ' ‘
B. Radiation Survey & Soil Analysis
Unit Cost ($/Ac) $600
Sub Total - Survey & Analysis $0
C. Revegation
Fertilizer ($/Ac) $232.00|Price from Dragstrip Soil Cover Project MT
Seeding Prep & Seeding ($/Ac) $227.00|Price from Dragstrip Soil Cover Project MT
Mulching & Crimping ($/Ac) $100.00(Price from Dragstrip Soil Cover Project MT
Sub Total Cost/Acre $559.00
Sub Total Revegation $0
Sub Total - Other $0
TOTAL OTHER COST $0
‘ V' Remedial Action
A. Topsoil Handling & Grading ~
Affected Area (Acres) 0|Assume no excursions/spills
Average Affected Thickness (Ins) 3 )
~ Topsoil Volume (Yds®) 0
Unit Cost - Haul/Place/Grading ($/cy) $5.00|Price from Dragstrip Soil Cover Project MT
Sub Total - Topsoil $0
" B. Radiation Survey & Soil Analysis ‘
Unit Cost ($/Ac) $600
Sub Total - Survey & Analysis ; $0
C. Revegation
Fertilizer ($/Ac) $232.00{Price from Dragstrip Soil Cover Project MT
Seeding Prep & Seeding ($/Ac) $227.00]Price from Dragstrip Soil Cover Project MT
Mulching & Crimping ($/Ac) $100.00|Price from Dragstrip Soil Cover Project MT
Sub Total Cost/Acre $559.00
Sub Total Revegation $0
TOTAL REMEDIAL ACTION $0
TOTAL TOPSOIL REPLACEMENT &
"REVEGETATION COST (Total of 71 through 7V) $296,821
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Surety Estimate

First Year of Operation
' Nichois Ranch ISR Project
. , . . Uranerz Energy Corporation
Worksheet 7, Nos | - VIi
MISCELLANEOUS RECLAMATION
H . Mining Unit
Cost ltem Nichols #1 Notes
"I Fence Removal & Disposal
Quantity (Ft) . 8,658 v .
Demolition Unit Cost per WDEQ Guideline
Cost of Removal/Disposal ($/Ft) $0.59|No.12, App. H
Cost of Removal/Disposal ($) ‘ $5,049

i Powerline Removal & Disposal
A Power to Wells, header houses. Other power
Quantity (Ft) 160,460|already in place by CBM companies

‘ Lines buried in pipe trenches. Excavation
costs covered on Sheets 6! and 6ll. Assume
Cost of Removal/Disposal ($/Ft) - $0]salvage of wire at no cost.

Cost of Removal/Disposal ($) $0

Hi Powerpole Removal & Disposal
Overhead powerpoles and lines will remain in

Quantity 0}place for future gas production
Cost of Removal/Disposal ($/Each) 0
Cost of Removal/Disposal ($) $0.00
. [V |Transformer Removal & Disposal
Quantity ‘ 0

Tri-County Electric will remove at no cost,

Cost of Removal/Disposal ($/Each) 0|WDEQ Guideline No.12, App. H
Cost of Removal/Disposal ($) 0 '
\'J Culvert Removal & Disposal
Quantity (Ft) O[None
Cost of Removal/Disposal ($/Ft) $4.56 ($91.24/20") WDEQ Guideline No.12, App. J
Cost of Removal/Disposal ($) $0.00
VI Guardrail Removal
Quantity (Ft) 0[None
Cost of Removal/Disposal ($/Ft) $6.50
Cost of Removal/Disposal ($) $0
VIi |Low Water Stream Crossing
Quantity 0/None
Cost of Removal/Disposal ($/Each) $8,000
Cost of Removal/Disposal ($) $0/ .
TOTAL MISCELLANEOUS COST $5,049
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Uranerz Energy Corporation o _ - Nichols Ranch ISR Project

D10.2.0 SURVEY METHODS

On-site inspections of the project area for potential jurisdictional wetlands and WUS were
conducted throughout the 2006 growing season using procedures outlined in COE (1987). Prior
to ﬁeldwbrk, background information was obtained from National Wetland Inventory (NWI)
maps, U.S. Geological Survey (USGS) topographic maps, and aerial .photographs. Information
from the NWI maps is presented in Figures D10-1 and D10-2. These sources were used to
identify areas likely to contain wetlands and other WUS. All potential wetland and WUS sites
identified on the NWI or USGS maps were visited to determine if a wetland or WUS were
preseﬁt. If at least the wetland indicator was present, the site was evaluated further to determine
if a wetland was present. Other areas not designated as wetlands on the NWI map were
investigated if standing water or other primary or secondary hydrology indicators were present or

if areas of hydrophytic vegetation were observed.

During the on-site inspection, geomorphic and hydr\ologic characteristics of the site were
investigated to determine if primary wetland hydrology indicators were present, including
inundation, saturation, water marks, sediment deposits, drainage patterns, and drift lines.
Secondary indicators (e.g., oxidized root channels) were searched for only if no primary

indicators were identified.

Dominant plant species were identified at each potential wetland site to determine if hydrophytic
vegetaﬁon was present. Plaﬁt species were either -identiﬁed on-site or téken to the Rocky
Mountain Herbarium at the University of Wyoming in Laramie and identiﬁed. An ocular
estimate of percent cover was used to determine dominant species at each wetland site. The
National List of Plant Species that Occur in Wetlands: North Plains (Region 4) (Reed 1988) was
used to determine the indicator sfatus of dominant plants within each community, ‘and plant
species were classified as obligate wetland (OBL), facultative wetland (FACW), facultative
(FAC), facultative upland (FACU), upland (UPL) species, or insufficient information is available

to determine an indicator species (NI).
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Uranerz Energy Corporation = L Nichols Ranch ISR Project

D10.3.0 RESULTS
D10.3.1 INTRODUCTION

The survey of potential jurisdictional wetlands and WUS was completed in June and July 2006
in accordance with the survey methods presented in Section D10.2. The survey was conducted
by Ms. Jan Hart of TRC Environmental Corporation,v Laramie, Wyoming. Ms. Hart is a COE-
certified wetland delineator, has received formal wetland training from the Wetland Training

Institute in 1998, and has been conducting jurisdictional wetland surveys since 1998.

NWI map information for each unit of the project area is presented on Figures D10-1 and D10-2.
All potential wetland or WUS areas identified on the NWI maps were visited; however, not all
NWI wetlands fit the COE criteria (i.e. the presence of either primary or secondary indicators of
wetland "hydrology, hydric soils or hydrophytic vegetation). Phofographs of wetland Sites 1-3
and WUS are presented in Addendum D10A. No photograph is available for wetland Site 4.
Wetland delineation forms were completed for each site determined to be a wetland and are

presented in Addendum D10B.

D10.3.2 RESfJLTS FOR NICHOLS RANCH UNIT

D10.3.2.1 Wetlands

Four jurisdictional wetland sites were delineated in the Nichols Ranch Unit of the project area
(refer to Table D10-1 and Figure D10-3). Sites 1, 2, and 3 are linear palustrine type wetlands
located in a drainage to Cottonwood Creek. Site 4 is below an overflowing stock tank located in
the Cottonwood dréinage. Sites 1, 3, and 4 were inundated, and water is supplied to these sites
from groundwater (i.e., springs). Sites 1 and 3 were created prior to 1950 and are the result of
excavation to the water table, thereby creating small ponds (personal communication March 1,
2007, with Patricia Clark, T-Chair Ranch). Site 2 has signs of inundation (i.e., water marks and
salt deposits). Vegetation at all four wetland sites is composed of hydrophytic species such as

cattail, four-square bulrush, Baltic rush, rabbitfoot grass, barnyard grass, and foxtail barley.
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- Uranerz Energy Corporation , o , ~Nichols Ranch ISR Project

. Table D10-1 Wetland Sites, Nichols Ranch ISR Project Area, 2007.

NWI Field Wetland Acres in
Site Number Designation' Determination Project Area Wetland Acres Affected
1 PEMC Wetland 0498 - 0
2' PEMF Wetland 0.117 | 0
3 PEMC ' Wetland - 0.487 : 0
4 - Wetland 0.102 0
""" To a2 e

' PEMC= Palustrine emergent seasonally flooded; PEMF = Palustrine emergent semipermanently flooded.

Soils at all four wetland sites were determined to be hydric. None of the jurisdictional wetland

sites in the Nichols Ranch Unit will be disturbed by mining activities.

D10.3.2.2 WUS

‘ Approximately 21,722 linear ft of WUS occur in the Nichols Ranch Unit, and all WUS were dry
at the time of the site visits (refer to Table D10-1 and Figure D10-3). In the Nichols Ranch Unit,
drainage .is to the southwest to Cottonwood Creek via small ephemeral moderately to deeply
incised (1- to 15-ft banks) channels that range from 1 to 15 ft wide. WUS Segment 25 (refer to
Figure D10-3) is deeply incised with 20- to 30-ft high banks. Within the Nichols Ranch Unit,
Cottonwood Creek has been altered with a sysfem of irrigation ditches and spreader dikes have
been constructed to supply water to the area for hay production; therefore, there is no typical
pool-riftle riverine system in the Nichols Ranch Unit. The spreader dikes are referred to in a
1927 descriptién of the ranch (personal communication, March 1, 200’7, with Patricia Clark,

T-Chair Ranch).
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Uranerz Energy Corporation

Nichols Ranch ISR Project
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Figure D10-3 WUS Locations and Wetland Sites Delineated on the Nichols Ranch Unit, 2007.
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