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2.2 USES OF ADJACENT LANDS AND WATERS
2.2.1 General

The lands within the Nicholisanch ISR Project (including Nichols Ranch, Hank, and Jane
Dough Units) 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 livestock grazing, in situ uranium recovery, coal bed methane extraction, and oil and

gas extraction.

No residential sites are located within the three Unit permit areas. There are two ranches located
within 1.0 mile of the three units 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
Section 19. The Dry Fork Ranch lies approximately 0.9 mi to the west of the Nichols Ranch
Unit and Jane Dough Unit 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 2-1. All of these residents are located outside the Nichols Ranch ISR Project area.
Figure D1-2 (see map pocket) of the attached Appendix D1 — Land Use shows the location of the
residents listed in Table 2-1 in relation to the Nichols Ranch 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 approximately 4.0 mi to the northwest of the Hank Unit.
Power Resources Inc. (PRI) licensed North Butte amendment area lays approximately 2.0 mi to
the north of the Hank Unit and 5.0 mi to the northeast of the Nichols Ranch Unit. PRI’s
Smith-Highlands Ranch (SR-HUP) ISR facility 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 was idle, but is back in production. PRI’s North Butte

amendment area is currently active with a satellite facility and related wellfields.
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Table 2-1 Nearest Residents.

Number of Nearest Permit Distance From

Nearest Residences Inhabitants Area Permit Area (mi) Direction

Nichols Ranch,
T-Chair (Rolling Pin) Jane Dough,
Ranch* 5 Hank 1.9,1.6,2.9 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

Nichols, Jane

Dry Fork Ranch 3 Dough 0.9,0.9 W
Christensen Ranch 1 Hank 35 _ NwW

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

Figure 1-4 (see map pocket) of Chapter 1.0, Proposed Activities, shows the location of each
facility in relation 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. Decommission and reclamation activities of the affected
areas resulting from the uranium recovery activities are detailed in Chapter 6.0 of this

application.

2.2.2 Agricultural

Livestock grazing is the main activity on the project area and adjacent lands. No known sources
of mass food production 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, this 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.
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2.4 HISTORIC, SCENIC, AND CULTURAL RESOURCES

2.4.1 General

The following reports attached as Addendum 2B, Addendum 2B2, Addendum 2C1
Addendum 2C, Addendum 2C2, Exhibit 2-1, and Exhibit 2-1A contain information that is
considered confidential information under 10 CFR 2.390. This information must be withheld

from public disclosure.

2.4.2 Cultural Resources

2.4.2.1 Class I Literature Search for Uranerz Energy Corporation’s Nichols Ranch and Hank
Units

File searches were conducted from November 2007 through January 2010, 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 Sections 5-8, T43N, R75W.
Uranerz Energy Corporation’s proposed Nichols Ranch ISR Project occurs within these legal

descriptions.

Twelve projects have been conducted within the sections listed above for nine block and three
block/linear surveys (Table 2-5). A few recent projects have not been accessioned into the
SHPO database; therefore, they do not have accession numbers in Table 2-5. Fifty-four sites
have been recorded in the 11 sections listed above. Of these, 46 sites are prehistoric, five sites
are historic, and three site are multicomponent prehistoric/historic. The sites are summarized in
Table 2-6. Of the prehistoric sites, 17 are eligible for listing on the National Register of Historic
Places (NRHP), 20 are not eligible, eight are not eligible with SHPO concurrence, and one
(Site 48CA6153) is unevaluated with SHPO concurrence. The five historic sites are not eligible,
one (Site 48J02951) with SHPO concurrence. Of the three multicomponent sites, one
(Site 48CA268, Pumpkin Buttes Traditional Cultural Property [TCP]) is eligible for the NRHP

with SHPO concurrence, and two are not eligible with SHPO concurrence.
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remains because of the geology and poor exposures of fossil bearing sediments. One
recommendation from the survey is to have a paleontological monitor present to oversee
any major ground disturbing events when more than a few feet of surface are removed.

The complete paleontological survey for the Jane Dough Unit is attached as
Addendum 2C2.

2.4.4 Cultural Resource Mitigation

Uranerz Energy Corporation will comply with the following cultural resource mitigation

measures.

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 traditional cultural property, Uranerz will also not
conduct any ground disturbing activities above the 5,500 foot elevation 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
NRC, WDEQ-LQD, the BLM (if the resources are located on BLM-administered lands),
the SHPO, and any other appropriate regulatory agency.

2.4.5 Scenic Resources

2.4.5.1 Nichols Ranch and Hank Units

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
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Approximately 6 mi east of the Jane Dough and Nichols Ranch Units and immediately adjacent
to the Hank Unit is a series of buttes known as Pumpkin Buttes. These buttes rise approximately
1,200 feet above the proposed project area of the Jane Dough Unit. The proximity of the
Pumpkin Buttes to the Nichols Ranch ISR Project cannot be ignored and likely creates a
microclimate on the surrounding area. Considering that the prevailing winds in the area are from
the east, the change in elevation is relatively minor, temperature and relative humidity in the
region are quite low, topographically generated weather systems are expected to be nominal.
However, it is possible that the buttes do produce some microclimatic 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 buttes. Returning katabatic or down slope winds in the evening should
also be minimal as winds in the area tend to decrease with nightfall. The potential for
mountain-gap wind between North Butte and North Middle Butte exists but is expected to be
negligible. First, the narrow dimensions of the buttes do not allow for a buildup of wind speed as
would be expected in a true valley situation. Secondly, in general when air stratification is
stable, 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 shows
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 limited magnitude.

2.5.3.10 On-site Atmospheric Stability Class

A discussion on the method used to determine on-site atmospheric stability is presented in

Appendix JD-D4 (Addendum JD-D4-A) (page 18a).
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2.5.4_Air Quality

2.5.4.1 General
Uranerz submitted a permit application to WDEQ/AQD for the Nichols Ranch and Hank Units

and permit CT-8644 was issued. Uranerz will prepare and submit a modification to
WDEQ/AQD for the Jane Dough Unit to its existing air quality construction permit
(CT-8644). The application will include all required information for construction and

operation of the Jane Dough Unit.

2.5.4.2 Impacts due to the Nichols Ranch, Jane Dough and Hank Units

Impacts on air quality associated with the operations of the Nichols Ranch ISR Project (including
Nichols Ranch, Jane Dough and Hank Units) will be very minimal. Access to the project area
will be via 8.5 mi of Campbell County maintained gravel road, then 8.5 mi of gravel ranch roads
if accessing the project area from Wyoming Highway 50, or approximately 17.7 mi of gravel ranch |
roads if accessing the property from U.S. Highway 387. Both the county and ranch roads are
currently used by numerous oil/gas and coal bed methane companies that are active in the region.
These roads have been developed and range from 18 to 24 ft wide crowned-and-ditch roads. The
closest residence to the access 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 operations and
vehicular traffic will generally be blown to the northeast which should not affect ranching

operations.

Particulate emissions associated with the Nichols Ranch ISR Project will also be minimal. Of the
7,050 acres within the project area, only approximately 401 acres or less of lands will be
disturbed with stripping of topsoil occurring approximately on 135 acres or less. In order to
reduce particulate emissions in the wellfield by drilling equipment and wellfield maintenance
vehicles, access roads will be maintained via motorized patrol. Natural vegetation will also be left

undisturbed whenever possible to prevent wind erosion.
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Vehicle traffic entering the Nichols Ranch ISR Project is estimated at eight passenger vehicles per
day per week along with two tractor trailers per day. Fugitive dust emissions (PMaio) from this
traffic are estimated at range from 14.3 to 28.6 tons per year, and average approximately
27.4 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 facilities of the Nichols Ranch ISR
Project were also not included in the fugitive 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 2-11 outlines the methods used to calculate the fugitive dust

emissions.

From Figure 2-11, PMio emissions for the Nichols Ranch ISR Project will range from
0.1 tons/year to 9.8 tons/year with an average of 4.5 tons/year without ingress and egress
traffic emissions. Including ingress and egress traffic emission, the range of total emissions
is 14.4 tons/year to 38.4 tons per year (refer to Figure 2-11). It should also be noted that these
emission calculations do not include implementation of dust control measures required
under the WDEQ-AQD permit issued for this project. Dust control on access roads within
the Nichols Ranch, Hank, and Jane Dough Units and between the Nichols Ranch and Hank
Units are the responsibility of Uranerz (refer to Figure 2-1). Based on EPA control
efficiencies, use of water and/or dust supressants would result in a 50% control factor for
these road segments where the dust control measures are applied. As this is below the 250 tons
per year threshold for PSD review, an analysis to determine air quality impact is considered

unnecessary.

All other emissions from the Nichols Ranch ISR Project are minimal. Table 2-10 details the other

potential operation emissions and their potential emission quantity.
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Figure 2-11  Fugitive Dust Calculations.

SUMMARY OF PRODUCTION SCHEDULE

Number of Months Activity wili Occur (include months for Production Areas 1 and 2)

‘Unit Development Phase 2020 2021 2022 2023 2024 | 2025 2026 2027 2

AllUnits  Pickup and Sem R e i B e T L T e e S T o 4k
Nichols Ranch Production 0 8 12 a5 24 24 18 12 12 6

Nichols Ranch  Groundwater Restoration 6 12 12 18 24 9

Nichols Ranch ~ Wellfield & Site Reclamation 14 18 4

SUMMARY OF PMyo EMISSIONS

2013 2014 2015 2016 2017 2018 2019

Total PM,, Emissions per year1 (Tons/year)

028 2029 2030 2031 2032 2033

6

PM;o Emissions

Monthly Tons of Average
PMyo Tonsof  Total of Emissions
Emissions ! i total Emissions  Years of per year
Unit Development Phase (Tons)*_ 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 Emissions  perUnit  Operations (tons)
All Units Pickup and Semi Traffic (in & out) 239 19.1 286 286 286 286 286 286 286 286 286 286 286 286 286 286 286 286 286 286 143 548.8 20 27.4
Nichols Ranch  Production 0.27 2: 18280 64 6.4 . 4. 80 322§ 3128 (16 35.2
Nichols Ranch  Groundwater Restoration 0.09 5L T R 2 0.8 7.3|
Nichols Ranch  Wellfield & Site Reclamation 0.01 Q2 D2 00 0.4 42.85 13 3.3
32.4
14.1
0.8 47.36 9 5.3
Nichols Ranch & Hank Unit Emissions (w/o traffic emissions) 21 | 32 | 40 | 64 | | 43 | 3.2 | 87 | 9.8 | | 31 | 10 90.21 20 4.5
Nichols Ranch & Hank Unit Emissions (w/ traffic emissions) | 21.2 | 319 | 32.7 | 35.1 329 319 373 384 | 31.7 | 29.6 '
otal Tons Per Year forall Units 0.0 = 21.2 32.7 | 35.1 458 458 545 566 554 539 535 531 441 387 334 320 14.4 20 40.5

* Refer to following sheets for detailed explanation

! _Total annual emissions are based on monthly emission rate X the number of months (see table above).

29.6

810.4
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Figure 2-11

.

Fugitive Dust Calculations (Continued)).

;Fugitive Dust {PM,) Emissions Generated During the Production and Wellfield Restoration Phases for Ingress and Egress of Site Personnel

‘the Nichols Ranch ISR Project

Column Designation

a ! b

4 d e f g
i distance of | round vehicle miles | average

i . round trip | trips per | miles per | travelled per| speed
{Vehicle Type # of vehicles : (miles)* day day month (mph) eXf
*pickup access travel 8 . 35.4 1 283.2 8496 30 254880
‘semi's access travel (including all equipment, material , [ ;
‘and resin delivery trucks) 2 i 35.4 1 70.8 2124 25 53100;

Totals 10620; 307980!

* assumed to be worst case with longest distane for the entire project.

{Emission Factors for PM;, determination Value ’
S = mean vehicle speed (mph) based on miles travelled
L _______permonth by vehicle = sum g/sum e = 29.0
' C = emission factor from AP-42=!  0.00047 TN s N
M = surface material moisture content (%) (from AP-42) k(—) (—_j
: 12 30 (365 — P)
: = 0.5 rrx = = =~ _ C —_— A
" P = number of days per year with at least 0.01 inches of ‘ ( M_) 365
P L precipitation (from AP-42) = 100 ¢ 0.5
s = surface material silt content (%) from AP-42 = 4.2 {
k = imperical constant from AP-42 = 1.8 i
= imperical constant from AP-42 = 1.0 ?
2 .lmper.|c3 consarom ’ source: Equation 1b in EPA AP-42 (Chapter 13.2.2 for travel on
d = imperical constant from AP-42 = 0.50 i
- - : Jnpaved roads).
______ ~ c = imperical constant from AP-42 = 0.20 !
E= gr;l}ssions of PM;O per month per VMT) o B R
(using Equation 1) = 0.449

lbs/month :Tons/month

E (PMy) = {total miles/month) (Ibs per month/VMT) =

4772 2.39
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Figure 2-11  Fugitive Dust Calculations (Continued).

! Fugitive Dust (PM,,) Emissions Generated During the Production Phase {including Construction) of the Nichals Ranch Unit

Column Designation a b [ d e f g
: distance of | round vehicle miles | average
round trip | trips per | miles per | travelled per | speed
vehicle type # of vehicles'| (miles)® day day month {mph) eXf
pickup infield travel 6 1.0 8 48.0 1440 20 28800
Totals 1440 28800
L _ this includes all construction related equipment
% refer to text for an explanation of the round trip
: mileage.
| Emission Factors for PMyg determination Value
$ = mean vehicle speed (mph) based on miles travelled:
per month by vehicle = sum g/sum e =, 20.0 L
C = emission factor from AP-42 =/ 0.00047 |: s\ s \? o
M = surface material moisture content (%) (from AP-42) k(— (— :I
- os e | LN 30 . [MJ
<c Tl aee ] e
P = number of days per year with at least 0.01 inches of (ﬁ 365
precipitation (from AP-42) =i 100 0.5 ]
s = surface material silt content (%) from AP-42 = 4.2
k = imperical constant from AP-42 =i 1.8
az .lmper.lcal constant from AP-42 = 10 source: Equation 1b in EPA AP-42 (Chapter 13.2.2 for travel on
d = imperical constant from AP-42 = 0.50
- - Jnpaved roads). —
¢ = imperical constant from AP-42 = 0.20 ]
E = emissions of PMyo per month per VMT):
(using Equation 1) = 0.373
lbs/month {Tons/month
E (PMyg) = (total miles/month) (Ibs per month/VMT) = 537 0.27
{
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Figure 2-11  Fugitive Dust Calculations (Continued).

iFugitive Dust (PM,,) Emissions Generated During the Groundwater Resoration Phase of the Nichols Ranch Unit
i
:Column Designation a b c d e f 8 |
' distance of | round vehicle miles | average
i round trip | trips per | miles per | travelled per{ speed
ivehicle type # of vehicles | (miles)* day day month {mph) eXf
'pickup infield travel 2 1.0 8 16.0 480 20 9600
i Totals 480 9600
‘ * refer to text for an explanation of the round trip
: mileage.
Emission Factors for PM;, determination Value
S = mean vehicle speed (mph) based on miles travelled per Equation 1
- month by vehicle = sumi/sum e =; 20.0
C = emission factor from AP-42 =  0.00047
M = surface material moisture content (%) (from AP-42) = 0.5 I: (12 ) ( j —l (365 _ p)
i P=number of days per year with at least 0.01 inches of = < :|
precipitation (from AP-42) = 100 ( 0.5 j
s = surface material silt content (%) from AP-42 = 4.2
k = imperical constant from AP-42 = 1.8
. a=Iimperical constant from AP-42 =1 1.0 n
[ 4= !mper!cal constant from AP 42 = 920 | Source: Equation 1b in EPA AP-42 (Chapter 13.2.2 for travel on
i ¢ = imperical constant from AP-42 = 0.20
; —— -~ unpaved roads).
E = emissions of PM;q per month per VMT)
EL (using Equation 1) = 0.373
Ibs/month {Tons/month
: E (PMyg) = {total miles/month) (Ibs per month/VMT) = 179 0.09
!
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Figure 2-11  Fugitive Dust Calculations (Continued).
Fugitive Dust (PM;) Emissions Generated During the Wellfield & Site Reclamation Phase of the Nichols Ranch Unit
Column Designation a b c d e f g
) distance of | round vehicle miles | average
round trip | trips per | miles per ! travelled peri speed
Vehicle Type # of vehicles® (miles)z day day month (mph) eXf
pickup infield travel 2 1.0 1 2.0 60 20 1200
Totals 60 1200
* - this includes all construction related equipment
% refer to text for an explanation of the round trip
mileage.
Emission Factors for PM,, determination Value
S = mean vehicle speed {(mph) based on miles travelled
per month by vehiclé = sum g/fsume = 20.0
C = emission factor from AP-42 =i  0.00047 |: s\ s 4
M = surface material moisture content (%) (fram AP-42) k(— (—‘ :|
= 0.5 = = 20 _c |:(365—_P):|
<
P = number of days per year with at least 0.01 inches of (il_) 365 .
‘ precipitation (from AP-42) = 100 0.5
s = surface material silt content (%) from AP-42 = 4.2
k = imperical constant from AP-42 = 1.8
az Emper}cal constant from AP-42 = 1.0 source: Equation 1b in EPA AP-42 (Chapter 13.2.2 for travel on
d = imperical constant from AP-42 = 0.50 :
- " anpaved roads).
¢ = imperical constant from AP-42 = 0.20
E = emissions of PM;3 per month per VMT) .
{using Equation 1) = 0.373
" Ibs/month Tons/month
E (PMyg) = (total miles/month} (Ibs per month/VMT) = 22 0.01
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Figure 2-11

Fugitive Dust Calculations (Continued).

EFugitive Dust (PM,) Emissions Generated During the Production Phase (including Construction) of the Hank Unit

;Column Designation a b c d e f g
| distance of | round vehicle miles | average
| round trip | trips per | miles per | travelled per| speed
;!vehicle type # of vehicles’| (miles)® day day month (mph) eXf
isemi's travel between SPPand CPP 1 15.6 1 15.6 468 25 11700
‘pickup infield travel 6 2.0 8 96.0 2880 20 57600
5 e Totals| S P 3348 69300
L _ this includes all construction related equipment
2 refer to text for an explanation of the round trip
! mileage.
:Emission Factors for PMy, determination Value
S = mean vehicle speed {(mph) based on miles travelled Equation 1
- per month by vehicle = sum g/sume = 20.7
E C = emission factor from AP-42={  0.00047 s\ s [
T M= : : o - = =
i M = surface material maisture content (%) (from AP 42=) o _ [k( = ) (30 j ] . [(365 _ P)
P = number of days per year with at least 0.01 inches of [ﬂ_jc 365
- precipitation (from AP-42) = 100 0.5
! s = surface material silt content (%) from AP-42 = 4.2
o . _k=imperical constant from AP-42 = 18 1
az !mper!cal constant from AP-42 = 1.0 Source: Equation 1b in EPA AP-42 (Chapter 13.2.2 for travel on
d = imperical constant from AP-42 = 0.50
- " unpaved roads).
o c=imperical constant from AP-42 = 020 i
* refer to text for an explanation of the round trip
: mileage.
E = emissions of PM;q per month per VMT)
{using Equation 1) = 0.380
Ibs/month {Tons/month
E {PMy) = (total miles/month) (Ibs per month/VMT) = 1271 0.64
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Figure 2-11  Fugitive Dust Calculations (Continued).

Fugitive Dust (PM,,) Emissions Generated During the Groundwater Restoration Phase of the Hank Unit
QQColumn Designation a b [+ d e f g
distance of | round vehicle miles | average
1 round trip | trips per | miles per ! travelled per! speed
‘vehicle type # of vehicles | (miles)* day day month (mph) eXf
pickup infield travel 2 2.0 8 32.0 960 20 19200
Totals 960 . 19200
iEmission Factors for PMy, determination Value N
! S =mean vehicle speed (mph) based on miles travelled Equation 1
. per month by vehicle = sum g/sum e = 20.0
C = emission factor from AP-42 ={  0.00047 |: N N
M = surface material moisture content (%) {from AP-42) ’C(—] (—) ]
; - 05 . 127\ | [MJ
P e s e i st e b r e i . - = < <
P = number of days per year with at least 0.01 inches of (ﬂ_j 365
precipitation (from AP-42) = 100 0.5
s = surface material silt cantent (%) from AP-42 = 4.2
k = imperical constant from AP-42 = 1.8 R
; az !mper!cal constant from AP-42 = 1.0 Source: Equation 1b in EPA AP-42 {(Chapter 13.2.2 for travel on
; d = imperical constant from AP-42 = 0.50
"*‘"‘ - p " unpaved roads).
¢ = imperical constant from AP-42 = 0.20
* refer to text for an explanation of the round trip
mileage. : i

E = emissions of PMyg per month per VMT)
(using Equation 1) = 0.373

Ibs/month {Tons/month
E (PMy) = (total miles/month) (Ibs per month/VMT) = 358 0.18
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Figure 2-11  Fugitive Dust Calculations (Continued).

%Fugitive Dust (PM,) Emissions Generated During the Wellfield & Site Reclamation Phase of the Hank Unit

: Column Designation a b c d e f g
! distanceof | round ! vehicle miles | average
} round trip | trips per miles per | travelled per| speed
vehicle type # of vehicles® (miles)2 day day month (mph) eXf
pickup infield travel - 2.0 1 4.0 120 20 2400
; Totals ' _ 120 2400

! _ this includes all construction related equipment
2

refer to text for an explanation of the round trip

mileage., o+
{Emission Factors for PMy, determination Value
! S=mean vehicle speed {mph) based on miles travelled Equation 1
e ___permanth by vehicle = sum g/sum e = 200 i
C = emission factor from AP-42 =/  0.00047 <N s N
i M = surface material moisture content (%) (from AP-42) k(—j (—j
i 12 30 (365 - P)
! s memts syt ot = 0'5 £ = < - - -
| P = number of days per year with at least 0.01 inches of ( il _j 365
precipitation {from AP-42) = 100 0.5
s = surface material silt content (%) from AP-42 = 4.2
k = imperical constant from AP-42 = 1.8
a = imperical constant from AP-42 = 1.0
- P - —! Source: Equation 1b in EPA.AP-42 (Chapter 13.2.2 for travel on
d = imperical constant from AP-42 = 0.50
: : unpaved roads).
¢ = imperical constant from AP-42 = 0.20

E = emissions of PM; per month per VMT)
{using Equation 1) = 0.373

o Ibs/month {Tons/month
___E(PMy0) = (total miles/month) (Ibs per month/VMT) = 45 0.02
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Figure 2-11

Fugitive Dust Calculations (Continued).

fFugitive Dust (PM;,) Emissions Generated During the Production Phase {including Construction) of the Jane Dough Unit

iColumn Designation ) ) a b c T e | 1 g
distance of | round vehicle miles | average
round trip | trips per | miles per ! travelled per| speed
vehicle type # of vehicles | (miles)* day day month {mph) eXf
i pickup infield travel R 6 4.0 8 192.0 5760; 20 115200
e Totals| b mT60 | 115200
L _ this includes all construction related equipment '
2 refer to text foran explanation of the round trip
mileage.
:Emission Factors for PM,o determination Value
" 5=mean vehicle speed (mph) based on miles travelled
per month by vehicle = sum g/sume = 20.0
(L C = emission factor from AP-42=|  0.00047 |: s N s 5
| M = surface material moisture content (%) (from AP-42) k(—j (_j :I
| = 0.5 11 = 30 - [L"’GS—_Q]
P = number of days per year with at least 0.01 inches of [_f‘i)c 365
i precipitation (from AP-42) = 100 0.5
; s = surface material silt content (%) from AP-42 = 4.2
k = imperical constant from AP-42 = 1.8
az !mper.lcal constant from AP-42 = 1.0 source: Equation 1b in EPA AP-42 {Chapter 13.2.2 for travel on
d = imperical constant from AP-42 = 0.50
: : . inpaved roads).
¢ = imperical constant from AP-42 = 0.20
j * refer to text for an explanation of the round trip
mileage. 7 R
E = emissions of PM;, per month per VMT)
(using Equation 1) = 0.373
: lbs/month {Tons/month !
. E (PMy) = (total miles/month) {Ibs per month/VMT) = 2149 1.07
i ;
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Figure 2-11

Fugitive Dust Calculations (Continued).

5Fugitive Dust (PM,¢) Emissions Generated During the Groundwater Resoration Phase of the Jane Dough Unit

,Column Designation a b c d e f g
distance of | round vehicle miles | average

! round trip ! trips per | miles per | travelled per; speed
lvehicle type # of vehicles | (miles)* day day month (mph) eXf
‘pickup infield travel 2 4,0 8 64.0 1920f 20 38400
! Totals 1920 38400

Emission Factors for PM,, determination Value

S = mean vehicle speed (mph) based on miles traveiled Equation 1
per month by vehicle = sum g/sum e = 20.0

. C = emission factor from AP-42 =!  0.00047 < N\% ¢

. M = surface material moisture content (%) (from AP-42) k(—) [—)

! M 05 12 30 - [(365 _ p):l
; = . _ = = L _ Ase> — 7))
! P = number of days per year with at [east 0.01 inches of (_Aij 365
i precipitation (from AP-42) = 100 0.5

! s = surface material silt content (%) from AP-42 = 4.2
[ k = imperical constant from AP-42 = 1.8
| = imperical constant from AP-42 = 1.0
e -.2 !mp fca ¢ an -~ ~- Source: Equation 1b in EPA AP-42 (Chapter 13.2.2 for travel on
! d = imperical constant from AP-42 = 0.50

. . unpaved roads).

: ¢ = imperical constant from AP-42 = 0.20

; * refer to text for an explanation of the round trip

! |
‘ E = emissions of PM;q per month per VMT)

{using Equation 1)=|  0.373
: i :

o lbs/month {Tons/month

! E (PMyg) = (total miles/manth) (Ibs per month/VMT) = 716 0.36

/

[ - o DN R I -
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Figure 2-11

Fugitive Dust Calculations (Continued).

IFugitive Dust (PMyo) Emissions Generated During the Wellfield & Site Reclamation Phase of the Jane Dough Unit

{Column Designation a b c ; d e f g
i distance of | round | vehicle miles | average :
E round trip | trips per | miles per | travelled per | * speed
IVehicle Type # of vehicles'| (miles)? day k day month {mph) eXf
“pickup infield travel 2 4.0 1 8.0 240] 20 4800
f L ) Totals] P 240 4800!
! _ this includes all construction related equipment |
2 refer to text for an explanation of the round trip
mileage. .
; Emission Factors for PM,, determination Value
! s =mean vehicle speed {mph) based on miles travelled Equation 1
per month by vehicle =sumg/sume={  20.0
. C = emission factor from AP-42={  0.00047 l: <Y s N2
i M= surface material moisture content (%) {from AP-42) k[—j (—j :‘
I | L2 207 1 . [(365——10]
i P=number of days per year with at least 0.01 inches o;‘ (ﬁ]c 365
: precipitation (from AP-42) = 100 0.5
s = surface material silt content (%) from AP-42 = 4.2
k = imperical constant from AP-42 = 1.8
a = imperical constant from AP-42 = 1.0 X .
4= imperical constant from AP-42 = " o0 Source: Equation 1b in EPA AP-42 (Chapter 13.2.2 for travel on
f N - unpaved roads).
! ¢ = imperical constant from AP-42 = 0.20
E = emissions of PMg per month per VMT)
{using Equation 1) = 0.373
. e Ibs/month {Tons/month |
~_E (PMyg) = (total miles/month) (Ibs per month/VMT)=| 90 004 o o
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Table 2-10  Emissions Inventory, Nichols Ranch, Hank and Jane Dough Units.

Emission Estimated Emission (tons/yr)
CO; 353.70
HCL 0.017
H:0: 0.003
NaOH 0.0003
Fugitive Dust (PM;o) 40.5*%

*Does not include ingress and egress traffic emissions.

The air quality impacts of the proposed project in the local and regional areas are minimal.
The main impact to the air quality would 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 Jane Dough Unit as they are during the operation of -
the proposed project since the amount of vehicle traffic is expected to be the same. Detailed
calculations of the amount of estimated fugitive dust that would be released by the project
" are presented in Appendix JD-D4). The estimated release of fugitive dust from the proposed
project is under the allowable 250 tons per year increment for prevention of significant

deterioration of air quality.

The potential for fugitive dust emissions from wind erosion would be minimized by promptly
reclaiming disturbed soil and establishing vegetative cover on soil stockpiles. Most of the
work associated with wellfield installation would take place with stationary equipment hence
any additional fugitive dust releases resulting from vehicular traffic in the wellfield would

be small because of low traffic volume.
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It is possible that radon gas could be released as result of operations in the wellfield. This
gas can be present in the processing solutions and could escape into the atmosphere in several
locations. In order to escape, the radon gas would first have to be vented in the wellfield

from either individual well vents or from the header house.

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 Jane Dough Unit are small fractions of

the allowable does limit for the general public.
Figure 2-11 outlines the methods used to calculate the fugitive dust emissions.

From these calculations, it is estimated that an annual emission rate of 13.2 tons per year
without ingress and egress traffic emissions can be expected for the Jane Dough Unit.
Over the life of the project (including the Nichols Ranch, Hank, and Jane Dough Units) total
PM 10 emissions are expected to range from 14.4 tons/year to 56.6 tons/year with an average
of 40.5 tons/year including ingress and egress traffic emissions (refer to
Figure 2-11). It should also be noted that these emission calculations do not include
implementation of dust éontrol measures required under the WDEQ-AQD permit used for
this project. Dust control on access roads within the Nichols Ranch, Hank, and Jane Dough
Units and between the Nichols Ranch and Hank Units are the responsibility of Uranerz (refer
to Figure 2-1). Based on EPA control efficiencies, use of water and/or dust supressants would
result in a 50% control factor for these road segments where the dust control measures are
applied. As this is below the 250 tons per year threshold for PSD review, an analysis to

determine air quality impact is considered unnecessary.
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The Wasatch Formation consists of interbedded mudstones, carbonaceous shales, silty
sandstones, and relatively clean sandstones. In the vicinity of the Pumpkin Buttes, the Wasatch
Formation is known to be 1,575 ft thick (Sharp and Gibbons, 1964). The interbedded
mudstones, siltstones, and relatively clean sandstones in the Wasatch vary in degree of
lithification from uncemented to moderately well cemented sandstones, and from weakly
compacted and cemented mudstones to fissile shales. The Wasatch contains significant uranium

resources and hosts the ore bodies for which this application is subject to.

The Fort Union Formation in the PRB is lithologically similar to the Wasatch Formation. The
Fort Unijon includes interbedded silty claystones, sandy siltstones, relatively clean sandstones,
claystones, and coal. The degree of lithification is quite variable, ranging from virtually
uncemented sands to moderately well cemented siltstones and sandstones. The total thickness of
the Fort Union in this area is approximately 3,000 ft. The Fort Union contains significant
uranium mineralization at various locations in the basin. The Fort Union is also the target
formation for Coal Bed Methane (CBM) extraction activities. CBM target depths in the Nichols
Ranch Unit are about 1,000 ft and 1,200 ft at the Hank and Jane Dough Units. A minimum of
300 ft of primarily mudstones and impermeable shales interspersed with fine-grained sands and
siltstones separate the proposed uranium mining from CBM production horizons at both Nichols
Ranch, Jane Dough and Hank. Since CBM wells have their casings cemented to the surface, no

interference, water loss, or water invasion is anticipated.

Maps of the surface and sub-surface geology of the Powder River Basin are depicted in

Exhibits 5a and 5b (see map pockets) of Appendix D5 in Volume V.

2.6.2 Site Geology

2.6.2.1 Nichols Ranch and Hank Units

The Nichols Ranch Unit site is located in the Eocene Wasatch Formation about eight miles west of
the South Pumpkin Butte and straddles the Johnson and Campbell County lines. The mineralized
sand horizons are in the lower part of the Wasatch, at an approximate average depth of 550 ft. The
host sands are primarily arkosic in composition, friable, and contain trace amounts of carbonaceous
material and organic debris. There are locally sandy mudstone/siltstone intervals within the sands

and the sands may thicken or thin to the point of removal in some areas.

Revised April 2016 TR-52



Uranerz Energy Corporation Nichols Ranch ISR Project

be taken to protect the well and wellhead. Barriers surrounding the well such as cement blocks,

protective steel casing around the wellheads, or other measures to protect the wells from damage

will be utilized. Additionally, if a new road or any access roads have to cross an ephemeral’
drainage, efforts will be made to cross the drainage at right angles to minimize erosion with the

appropriate sized culverts installed. Rocked low water crossings or culverts in combination with
a low water crossing will be designed to pass a 25-year peak runoff event. Culverts will be used
in diverting drainage from roads or for crossing small drainages. In the event that 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. All measures will use the best management
practices (rock, riprap, etc.) in accordance to WDEQ-LQD Rules and Regulations, Chapter 3 and
will suffice WDEQ-WQD WYPDES requirements, or those stated in 10 CFR Part 40.

2.7.1.1.3 Surface-Water Quality

The surface water quality from the Cottonwood, Tex, Dry Willow and Willow Creek drainages is
generally very good in the upper channel reaches of these areas. A typical TDS is 200 mg/l. Water
quality generally deteriorates as the surface water flows further downstream and is in contact with

the streambed for longer periods of time.

The U. S. Geological Survey has monitored the Dead Horse Creek drainage which is
approximately 30 mi north of the confluence of the Dry Fork with the Powder River and roughly
20 mi north of the confluence of Willow Creek with the Powder River. Dead Horse Creek drainage
area is 151 square mi, which is significantly greater than the local drainages of the mining area.
Limited water quality data from this gauging station shows that ion concentrations are significant

with conductivity of greater than 2,000 umhos/cm.

Table D6A.1-1 in Addendum D6A of Appendix D6 presents water quality data available from
surface water samples within the drainages in the project. Figure 2-15 shows the location of
surface water quality samples. These surface water results should be representative of conditions
in 2007 because CBM discharges in this area have not started. Discharges to Tex Draw are

expected to start in 2008 but a large portion of this area will not have CBM discharges because
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over a very significant width of the flood plane. The velocity in Seventeen Mile Creek will
be greater due to the steeper channel slope and smaller channel width and are near
10 ft/sec. The flow velocity over the 25-year peak discharge for the smaller sub basins is
also presented in Table JD-D6-1. The velocities for the Jane Dough Unit vary from a low of
7.20 to a high of 14.66 ft/sec.

The 25-year peaks and conveyance from Table JD-D6-1 were used to define the flood
inundated areas for the Jane Dough permit areas. Figure JD-D6-2 shows the Jane Dough
Unit inundated areas. A pattern in shown over the Cottonwood Creek inundated area.
This entire area should be flooded during the 25-year peak runoff event. The 25-year peak
runoffs for the incised small tributaries within the Jane Dough Unit will be confined to
these channels and are the approximate flooded area is shown by the narrow channel lines
presented on Figure JD-D6-2.

2.7.1.2.3 Surface Water Quality

The surface water quality from the Dry Fork of the Powder River, Cottonwood, and
Seventeen Mile Creek drainages is generally very good in the upper channel reaches of
these areas. A typical TDS is 200 mg/l. Water quality generally deteriorates as the surface
water flows further down stream and is in contact with the streambed for longer periods of
time. The U. S. Geological Survey has monitored the Dead Horse Creek drainage which is
approximately 30 miles north of the confluence of the Dry Fork with the Powder River and
roughly 20 miles north of the confluence of Willow Creek with the Powder River. Dead
Horse Creek drainage area is 151 square miles, which is significantly greater than the local
drainages of the mining area. Limited water quality data from this gauging station shows
that ion concentrations are significant with conductivity greater than 2,000 mhos/cm.

Table JD-D6A.1-1 in Addendum JD-D6A presents water quality data available from
surface water samples within the drainages in the project. Figure JD-D6-1 shows the
location of surface water quality samples. There are two self samplers, JD SS1 and JD SS2,
which are shown on the map as well. This data shows that the surface water quality can
naturally vary greatly. TDS values for the reservoirs sampled range from 382 to
2,930 mg/l. The surface sample location JD SS1 shows considerably lower TDS values than
that of the reservoirs, ranging from 112 to 232 mg/l. No sample has been collected from JD
SS2. Surface runoff water quality is generally dominated by bicarbonate concentrates but
increase concentrations of calcium and sulfate are observed with increasing exposure time
in channels.
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The aquifer and aquitard sequence at the project area is shown in Figure JD-D6-3. This
shows labeled sands from the 1, A, B, C, F, G, and H Sands. This figure also shows the
aquitards that exist between the different sands and those aquitards are labeled as by the
combination of labels for the two adjacent sands. The AB aquitard is absent in the eastern
and northwest portions of the Jane Dough Unit as described in Appendix JD-DS. These
sands are the same names that are used at Power Resources North Butte permit which
exists just north of the Hank Unit site. The majority of the wells completed in the Jane
Dough Unit are completed in the A Sand because this is the ore bearing sand in this area.
Figure JD-D6-4 shows the locations of the Jane Dough Unit wells and Exhibit JD-D6-1
shows the locations of wells within three miles of the Jane Dough Unit. Table JD-D6-2
presents the tabulation of the well data for the Jane Dough Unit wells. Table JD-D6-2
shows that eight of the wells have been completed in the A Sand for definition of baseline
water level and water quality with four wells completed in the B Sand, one well in the
C Sand, three wells in the F Sand, two wells in the G Sand, three in the 1 Sand. Three wells
were completed in the Cottonwood, Dry Fork, and Seventeen Mile alluviums. All of these
wells with the exception of URZJG-17 and the alluvial wells, URZJQ-24-1, URZJQ-25, and
URZJQ-26, are open hole completed. Additional ranch wells, Nichols #1, Pats #1, and
Pug #1, are presented in the table but not used for baselining. Addendum JD-D6L gives
the Uranium Data Submission Spreadsheets which contain additional information on the

wells.
2.7.2.2.2 Summary of Aquifer and Aquitard Properties

Numerous single-well pump tests and multi-well pump tests were conducted at the
Jane Dough Unit to define the aquifer properties. The detailed hydrologic analyses and
supporting data are contained in Addendums JD-D6B and JD-D6C for the single-well and
multi-well tests, respectively. Five multi-well pump‘ tests were conducted at the Jane
Dough Unit site and are referred to in this report as the URZJA-1, URZJA-7, URZJA-8,
URZJA-13-1 and URZJA-14-1 tests. Table JD-D6-2 presents the basic well data for wells
~used to define the aquifer properties for the Jane Dough Unit. Addendum JD-D6J presents
the aquifer test theory used to analyze the pump tests.

2.7.2.2.2.1 Aquifer Properties

In addition to determining the aquifer properties from the multi-well test, numerous single
well tests were conducted to define the aquifer properties. Several pump tests were
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previously conducted by Cleveland-Cliffs and Uranerz and the results of these tests were

analyzed and included in the general hydrologic analysis.

The aquifer property tables and discussion present the ore sand first, then the overlying
and underlying aquifers and finally shallowest to deeper aquifer for the remaining
aquifers. Table JD-D6-3 presents a summary of the aquifer properties for the Jane Dough
Unit. This table shows a summary of the aquifer properties for the AB, A, B, 1, F, and
C Sands for the Jane Dough Unit. In the eastern half and northwest portion of the Jane
Dough Unit, the aquitard between the A and B Sands is not continuous and thus the two
sands show good connection and create the AB aquifer. Three multi-well and two single
well tests were conducted in areas where that connection was evident. Transmissivities
from these pump tests varied from 48 to 1,610 gal/day/ft. The vertical hydraulic
conductivity near URZJA-1 is 3.1 E-4 ft/day. This value is likely due to a thin clay layer
that significantly retards the vertical movement of water and isn’t representative of the
A sand. The average vertical hydraulic conductivity near URZJA-7 and URZJA-8 is
0.012 ft/day. The drawdown from the operation of the wellfield will cause the gradient
between the A and B Sands to reverse in these areas. The gradient from the B Sand to the
A Sand as well as the significantly dampened vertical hydraulic conductivity should act as

an adequate confinement of the ore zone.

Two multi-well tests were conducted in the A Sand near URZJA-13-1 and URZJA-14-1.
Transmissivities for these A Sand aquifer tests varied from a low of 30.8 to a high of
76.7 gal/day/ft. The hydraulic conductivity (horizontal permeability) varied from 0.10 to
.16 ft/day (46.2 to 76.8 milliDarcy).

A transmissivity range of 270-350 gal/day/ft is typical of the ore-bearing A Sand. Typical
horizontal and vertical hydraulic conductivity of 0.25 and 0.012 ft/day, respectively, are
thought to best represent the A Sand. A storage coefficient of 1.3 E-4 is representative of
the A Sand.

Two single-well pump tests at different locations were conducted in the B Sand and
produced a range of transmissivities from 9.8 to 132 gal/day/ft. An average transmissivity

of 86 gal/day/ft and a horizontal permeability of .07 ft/day are thought to best represent the
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the aquifers in this area. Addendum JD-D6D presents the water-level plots and tabulation
of ground-water levels. Addendum JD-D6L also presents a tabulation of the water levels in

the Uranium Data Submission Spreadsheets.

The historical and current water-level elevation maps for the aquifers in this area are
essentially the same. Water-level plots show that historically only small changes have
occurred in these water levels since the late 1970s. Coal bed methane production in the
immediate area had not started and by 2007, therefore the 2007 piezometric surface maps
can be used as historical water-level elevations. CBM has started in this area and has
caused large drawdown in the coal aquifer but these drawdowns have not been observed in
the aquifers adjacent to the production zones. The drawdowns in the sands above the CBM
production aquifers have generally been observed in some of the sands closer to the coal
aquifer. These drawdowns should generally be relatively small and decrease in sands with

greater distances from the coal aquifer.

The water-level elevation for the A Sand, which is the production sand at the Jane Dough
Unit, is presented in Figure JD-D6-5. This water-level elevation map shows that the ground
water in the A Sand is flowing to the northwest with an average gradient of 0.0064 ft/ft.
This gradient, an effective porosity of 0.05 and an average hydraulic conductivity of
0.25 ft/day indicates that the ground water in the A Sand is flowing at an average rate of
0.032 ft/day (12 ft/yr).

The regional piezometric surface of the A Sand aquifer is developed from the Nichols
Ranch Unit A Sand wells and from three additional A Sand wells in this region.
Figure D6-5a in Appendix D6 of the Nichols Ranch permit presents the 1980 regional
water-level elevation map for the A Sand. This map shows that the regional ground water
flow direction is the same as that in the Jane Dough Unit area. The regional ground-water
velocity would be expected to be similar to the local ground-water velocity in the Jane
Dough Unit area. Three F Sand wells were added at the Jane Dough Unit to define the
shallow ground water at this site. Figure JD-D6-8 shows the water-level elevation for
F Sand wells URZJF-5, URZJC-16, and URZJC-22. The water-level elevation of this
shallow sand is an average of 27 feet less than the water-level elevation than the A Sand at

this location.
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Additional shallow monitoring wells were installed in the Jane Dough Unit in the
Cottonwood, Dry Fork, and Seventeen Mile alluviums. These monitoring wells are located
on the downstream edge of the Jane Dough Unit area while the Cottonwood well is
upgradient of Jane Dough (see Figure JD-D6-10 for location). Completion information for
this well is presented in Table JD-D6-2. This water-level elevation is approximately 35 feet
below the water-level elevation of the A Sand near URZJ(Q-24-1 and URZJ(Q-26, but closer
to 45 feet below the A Sand at URZJQ-25.

Figure D6-6 in Appendix D6 of the Nichols Ranch permit shows the regional water-level
elevation for the F Sand for the Nichols Ranch ISR Project area. This map includes wells in
both the Nichols Ranch and Hank Units.The new Jane Dough Unit wells exist just south of
the Nichols Ranch Unit. The ground-water elevation in Figure JD-D6-8 shows that the
water in the F Sand is flowing northwest with an average gradient of 0.011 ft/ft. This
gradient, along with an average hydraulic conductivity of 2.2 ft/day and an effective
porosity of 0.14, indicates that the ground water velocity is moving at 0.17 ft/day
(62.6 ft/yr). Ground water in the F Sand likely flows into the Cottonwood alluvium in the
southern area of the Nichols Ranch Unit and in the northern portion of the Jane Dough
Unit.

A regional water-level elevation for the 1 Sand, the underlying aquifer to the Jane Dough
Unit A Sand production, is presented in Figure D6-6a in Appendix D6 of the Nichols Ranch
permit. This water-level elevation map shows that the ground-water flow in the 1 Sand is
mainly to the northwest. Figure JD-D6-6 presents the water-level elevation map for the
1 Sand in the Jane Dough Unit area. The gradient of the 1 Sand piezometric surface is
0.008 ft/ft and this gradient, and a hydraulic conductivity of 0.15 ft/day and an effective
porosity of 0.05 indicates ground water in the 1 Sand is moving at 0.024 ft/day (8.8 ft/yr).
Figure D6-6¢ in Appendix D6 of the Nichols Ranch permit presents the regional water-level
elevations for wells that are completed in the B Sand. The water-level elevations in these
sands indicate that the gradient is to the west-northwest in the Nichols Ranch ISR Project
area. The water-level elevations for the B Sand aquifer in the Jane Dough Unit area are
presented in Figure JD-D6-7. The piezometric gradient in the ground-water systems has a
west-northwest gradient in the Jane Dough Unit. The gradient is 0.008 ft/ft in the B Sand
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JD-D6D.1-5 in Addendum JD-D6D present the water-level elevations; versus time for the
Jane Dough Unit wells. Water levels for the A Sand wells since 2010 have been fairly steady
with a very gradual decrease observed in 2012 and 2013.

Water levels in the northeast cluster of the Jane Dough Unit all show a very slight decrease
in water level over the last two years. B Sand well URZJB-3 has had very similar water
levels to A Sand wells URZJA-1 and URZJA-2 up until the beginning of 2013. The
underlying 1 Sand is roughly 18 feet above the A Sand in this cluster. The F Sand, as shown
by the URZJF-5, water levels in this cluster is slightly over 15 feet lower than the A Sand.

The A and B Sand water levels in the southeast cluster have very similar water levels. The
AB mudstone is not continuous on the eastern portion of the Jane Dough Unit; hence the
similar heads in the adjacent aquifers. The 1 Sand water level is over 35 feet higher than
that of the A Sand. The C Sand, as shown by well URZJC-10, water level is roughly four
feet higher than the A Sand. The most surficial aquifer, the G Sand, shows a water level
nearly 30 feet higher than the A Sand.

The A Sand wells in the southwestern cluster show a slight increase in water level in 2013.
The overlying B and F Sands both have water levels over 20 feet lower than the A Sand in

this area.

The A Sand wells in the northwestern cluster of the Jane Dough Unit have shown a slight
decline from 2011. The B Sand is approximately four feet lower than the A Sand in this
area. The underlying 1 Sand shows a highly variable water level that’s on average 10 feet
higher than the A Sand. The overlying F Sand shows a slight increase in water level from
2011 to 2013 and is roughly 18 feet higher than the A Sand. The G Sand has a fairly steady
water level over that same time frame and has a water level that is on average forty feet
lower than the A Sand. The three alluvial wells in the Jane Dough Unit have all shown a

slight increase in depth to water from 2011 to 2013.

2.7.2.2.3.3 Coal Bed Project Effects on Water Levels

This section presents the potential effects of the coal bed water production on the ore sands.

Coal bed methane (CBM) production has been underway for more than 15 years in the
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that particular constituent. The maximum, mean and standard deviation are also given in
the summary tabulations. The number of samples that have a concentration above the
DEQ Class I standard is presented in the last row. The A Sand water typically has very low
TDS, (less than 500 mg/l), with its major compoAnen'ts being sodium, sulfate and
bicarbonate. For the 33 samples, the TDS varies from a minimum of 299 to 715 mg/l with a
standard deviation of 71.9 mg/l. The sulfate concentrations for the 33 samples vary from
88 to 141 mg/1 while the chloride concentrations vary from 5 to 113 mg/l. Variations are 95
to 127 mg/l for sodium and 3 to 29 mg/l for calcium. The variation of uranium
concentrations are over a small range from less than detection values to a maximum 0.0495
mg/l. Radium-226+228 concentrations from the A Sand vary from less than detection to
247.7 pCi/l. Eleven of the radium-226+228 values exceed the Class I standard.

The B Sand analysis includes wells URZJB-3, URZJB-9, URZJB-15, and URZJB-21. TDS
concentrations for this aquifer are typically above 300 mg/l with the larger major
constituent concentrations being those of sodium, bicarbonate, and sulfate. The TDS of this
water ranges from 303 to 451 mg/l. Sodium is the major cation in this water with
concentration variations of 96 to 119 mg/l. Sulfate is a major anion with concentrated
variation from 111 to 156 mg/l. These sands do show low concentrations of uranium in
some areas that is attributed to limited mineralization. @ The radium-226+228

concentrations in the B aquifer vary from less than detection to a maximum of 4.72 pCi/l.

The water quality for the C Sand is summarized on th'e second page of Table JD-D6-6. Well
URZJC-10 was used to develop a summary of the C Sand water quality. TDS
concentrations in the C Sand vary from a minimum of 251 to 303 mg/L. The major cation
in this water is sodium and the major anions are sulfate and bicarbonate. Sulfate
concentrations Vary from a maximum of 89 to a minimum of 84 mg/L.. None of the
concentrations exceeded Class I standards aside from the 5 samples with a pH higher than
8.5.

The second page of Table JD-D6-6 also presents the summary of water quality for the
1 Sand. Wells URZJ1-6, URZJ1-12, and URZJ23-1 in the Jane Dough Unit were used. This
data shows that the TDS average is 253 mg/l with sodium and bicarbonate being the major

components of this water quality. Sodium concentrations vary from 77-107 mg/l.
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ranch house towards Cottonwood Creek and was thought to be artesian in nature. The depth of the

well was not known but it was likely hand dug and fed off the waters of Cottonwood Creek.

‘The water source for the Pumpkin Buttes Ranch, located approximately 1.1 mi east of the Hank Unit
permit area, is currently being supplied by a new well that was drilled sometime in 2008/2009
according to the landowner. This well is approximately 500 ft deep and completed between 400 and
480 ft placing it in the G Sand. The landowner also stated that there is another well present at the
ranch near the current well that can be used as a backup well. The landowner did not know the depth
of the well, it is not listed in the SEO database, and the landowner did not remémber when it was

drilled, but did state that the well had been there for some time.

2.7.3.2 Jane Dough Unit

Surface and ground-water rights on, adjacent to, and within 3 miles of the Jane Dough Unit
are listed in Table JD-D6F.1-1 in Addendum F. Table JD-D6G.1-1 lists the wells within the
Jane Dough Unit and adjacent 2 mile. Table JD-D6G.1-2 in Addendum JD-D6G list wells
within three miles (including those within %2 mile) of the Jane Dough Unit. Table JD-D6F.1-2
in Addendum JD-DG6F lists the abbreviations used by the State Engineers Office for both the
surface and groundwater rights. Figure JD-D6-14 present the locations of the Jane Dough
Unit surface rights. Exhibit JD-D6-1 shows the locations of the permitted wells within three
miles of the Jane Dough Unit. No adjudicated surface water rights are located in or adjacent
to (within 1/2 mile of the project unit) the Jane Dough Unit. The surface water rights that do
exist within the proposed mining project area are limited to tock/storage ponds and ephemeral

creeks.

Groundwater rights in the Jane Dough Unit area are mainly associated with the old
monitoring wells and stock wells. No other adjudicated water rights are in the project area
and lands adjacent to the project area according to the Wyoming State Engineers Office.
Uranerz Energy Corporation also does not hold any adjudicated water rights in the project

area. Most wells that are located within the Jane Dough Unit area were previously installed
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Taylor #21-3, Seventeen Mile #1, and Fetty Well #1 are thought to be completed in the
1 Sand and should not be affected by Jane Dough.

The Brown 20-9 well is within the Nichols Ranch Unit and flows at approximately one gpm.
This well is thought to be completed in the A Sand and has a total depth of 740 feet with
perforations from 495 to 695 feet. The Nichols #1 well, which is located in Section 19, is
completed down to a depth of 310 feet. This well is likely completed in the C Sand and

flows at approximately one gpm.

Based on a conversation with the current owner of the property where the Nichols Ranch
once stood the source of water; was a well which was located approximately 200 yards from
the old ranch house towards Cottonwood Creek and was thought to be artesian in nature.
The depth of the well was not known but it was likely hand dug and fed off the waters of

Cottonwood Creek.

2.7.4 Coal Bed Methane Wells and Oil/Gas Wells

2.7.4.1 Nichols Ranch and Hank Units

Wells permitted for coal bed methane production is presented on Exhibits D6-3 and D6-4 in
Appendix D6 for the Nichols Ranch and Hank Units respectively. The tabulation of the coal bed
methane wells is presented in Addendum D6H of Appendix D6. Exhibit D6-5 in Appendix D6
shows the distance between the base of the ore sand for each of the two sites and the top of the

coal bed methane coal.

The coal bed methane wells in the area of the Nichols Ranch are expected to start water
production in 2008. Presently no coal bed methane water is being discharged to the stream
channels, but it is expected to start in 2008 into Tex Draw. The majority of the coal bed methane

wells in this area are planned to be pumped to a deep injection well.

Oil/Gas wells are shown on Exhibit D6-6 in Appendix D6 for the combined Nichols Ranch
Project. Tabulation of the oil/gas wells is presented in Addendum D6H of Appendix D6.
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2.9.3 Baseline Radon-222 and Direct Gamma Exposure Rates '

2.9.3.1 Purpose 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 varying half-lives. For this reason, ambient baseline Rn-222 levels should be
established. In establishing the baseline, the monitoring procedure outlined in Regulatory
Guide 4.14 was followed, and it involved deploying Rn-222 detectors and gamma dosimeters at

suggested locations.

2.9.3.2 Survey Methodology

The detectors that were used in the one-year monitoring program were Landauer Extra Sensitive
Outdoor Rn-222 Detectors and X-9 Gamma Dosimeters. Prior to installing the detectors, 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 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 shO\;ved that Casper has a stronger
southwest/west-southwest/south-southwest component, while North Butte and Gillette have a
component from the south/southwest/southeast. A third site, the Antelope Coal Company (ACC)
meteorological station was also used in January 2009 to verify that the prevailing wind direction
at the Nichols Ranch ISR Project site was from the south/southwest. Based on tie down letters
to the license, as described in License Condition 9.2, surveys for Jane Dough Unit will be
performed as stated within those letters (dated: February 19, 2014, February 28, 2014,
March 4-6, 2014 and March 11, 2014). In addition, two quarters of data will be collected

prior to commencing operations at the Jane Dough Unit.

The detectors were deployed and retrieved at the same time for each location. Exposure time was
on a quarterly basis. Detector locations included: (1) the nearest residence or structure that could
be occupied; (2) locations at or near the license boundary; and (3) a control point to reflect
background (upwind of the site). Figures 2-25 and 2-26 (see map pockets) and Exhibits D11-3
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and D11-4 (of the attached Appendix D11) show the locations of the Rn-222 and gamma

dosimeters.

Given that the prevailing wind direction is from the south-southwest, two monitoring stations were
placed in the northern parts of both sites see previously referenced Figures 2-25 and 2-26 and
Exhibits D11-3 and D11-4 (of the attached Appendix D11). 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 control detectors will measure
the minimum change. In addition to these placements, two monitors were placed near the license
boundary on the east and west side of the Hank Unit and one was placed at a nearest residence

(Dry Fork Ranch), which is approximately 1.3 mi to the southwest of the process facility location.

2.9.3.3 Nichols Ranch Unit Results

The one-year monitoring results are given in Table 2-28. A comparison of the values shows
background levels to be within the expected range. When compared to historical radon levels
measured over a one year period (1988-1989) at the nearby North Butte Project site, it can be seen
that values at Nichols are not surprisingly different. North Butte’s annualized average was
0.8 pCi/l compared to Nichols® 1.2 pCi/l average. Because radon levels are known to vary widely
from place to place, the difference between 0.8 pCi/l and 1.2 pCi/l is not significant. 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 Nichols and Hank
Units. Differences in the prevailing weather conditions at the two sites would also play a role in

the background concentrations.

Both sites have ambient radon levels that are much above the U.S. average. According to EPA,
the U.S. outdoor average radon concentration is 0.4 pCi/l. The higher-than-background levels are
not surprising given that with the exception of two counties, Weston and Platte, the predicted
averége indoor screening radon levels in Wyoming are at or above the EPA Action Level of 4 pCi/l
(epa.gov/radon/zonemap). The indoor average for the U.S. is 1.3 pCi/l, and this puts Wyoming at

three times the average.
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Table 2-28 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 ‘ 1.1
R-2 Upwind Control 0.9 0.8 1.1 1.7
R-3 Downwind 0.6 27.7%, 0.9%* 2.3 14
Boundary
R-4 Downwind 0.7 0.8 1.9 1.4
Boundary
Site Averages 0.9 0.8 1.6 1.4

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.

The annualized average for all sites combined is 1.2 pC/1.

The annualized average measured between 1988 and 1989 at the nearby North Butte; Project was 0.8 pCi/l.

The U.S. average outdoor Rn-222 level is 0.4 pCi/l (U.S. EPA).

** Additional reading was collected in the 4" Quarter of 2008, value was not used in average.

S Wb

An additional monitofing site, NR-5, was added to the Nichols site in March 2009. Background levels for the
past year are as follows: 3/4/009 to 6/26/09 = 1.2 pCi/l; 7/9/09 to 10/2/09=1.9 pCi/l; 102/09 to 1/4/10=0.9 pCi/l;
and 1/4/10 to 4/5/10 = 0.9 pCi\l. The annualized average at NR-5 is 1.2 pCi\l, and this matches the annualized
average of 1.2 pCi\l reported for sites R~1 through R-4.

Background gamma exposure rates from the one year monitoring program are summarized in
Table 2-29. 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 Butte
quarterly averages ranged from 32.3 mrem to 39.7 mrem. To put these values into perspective,

the following exposure rates are given.

. Average dose to the U.S. Public from natural sources: 300 mrem/year.

. Background radiation (total) in the Colorado Plateau: 75 to 140 mrem/year.
. Terrestrial background (Rocky Mountains): 40 mrem/year.

. Average dose to the public from all sources: 360 mrem/year.
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Table 2-29  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/qtr Mrems/qtr Mrems/qtr Mrems/qtr
R-1 Nearest Residence 34.7 41.1 49.3 374
(Dry Fork Ranch)
R-2 Upwind Control 36.4 41.9 48.2 38.0
(South)
R-3 Downwind Boundary 352 494 41.1 39.1
(Northeast)
R-4 Downwind Boundary 33.6 57.6 52.8 (LP) 44.0
(Northwest)
Site Averages 35.0 47.5 47.9 39.6

Notes: LP: Low energy photon.
Gamma exposure rate was also monitored at NR-5 for a one year period. The results are as follows: 4/1/09 to
7/10/09=51.7 mrem; 7/10/09 to 10/14/09=38.1 mrem; 10/14/09 to 1/19/10=38.0 mrem; and 1/19/10 to
4/20/10=40.9 mrem. The annualized average for NR-5 is 42.2 mrem, and this falls within the range of averages
shown above for sites R-1 through R-4.
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2.9.3.4 Hank Unit Results

Not unexpectedly, 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 period of time. This value was not used in calculating the
-average shown on Table 2-30. Background gamma exposure rates from the one year monitoring
program are summarized in Table 2-31. The averages range from 34.4 mrem to 55 mrem. Once
again these results aré very similar to the Nichols Ranch Unit results and those of the historic North

Butte results.

Table 2-30  Ambient Radon-222 Levels - Hank 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 12 1.4 2.2
R-2  Downwind Boundary 0.4 0.6 0.7 34
R-3 Boundary 0.5 0.3 0.9 1.4
R-4  Upwind Control 0.3 9.2%, 0.6%* 1.0 1.0
R-5 Boundary 0.4 0.5 0.8 1.7
Site Averages 0.6 0.6 1.0 1.9

Notes:

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.

The annualized average for all sites combined is 1.0 pC/l.

The annualized average measured between 1988 and 1989 at the nearby North Butte; PrOJect was 0.8 pCi/l.

The U.S. average outdoor Rn-222 level is 0.4 pCi/l (U.S. EPA).

**Additional reading was collected in the 4% Quarter of 2008, value was not used in average.

i

Table 2-31  Background Gamma Exposure Rate - 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)

mrems mrems mrems mrems
R-1  Nearest Residence (Pfister Ranch) 335 39.0 45.1 H*, 30.9%*
R-2 Downwind Boundary (North) 335 50.0 (LP) 49.9 _ H *, 32.9%*
R-3  Boundary (Northwest) 335 40.5 53.9 44.0
R-4  Upwind Control (South) 34.1 114.5 (LP) 51.8 39.1
R-5 Boundary (Southeast) 375 313 52.0 414
Site Averages 344 55.0 50.5 41.5

Notes:

*H — Not Read (Fault with dosimeter)

** Additional readings were collected in the 4™ Quarter of 2008 in order to obtain 4 quarters of data.
LP- Low Energy Photon
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2.9.3.5 Jane Dough Unit Results

Monitoring covered a full year beginning in the third quarter of 2010 and ending in the
second quarter of 2011. The results of the baseline year are summarized in Table 2-31a. A
review of the table shows that the third quarter had the highest average (0.9 pCi/l) and the
first quarter had the lowest average (0.3 pCi/l). It is also interesting to note that five of the
seven sites had readings greater than 1.0 pCi/l during the third quarter while all of the sites
had values well below 1.0 pCi/l throughout the remaining three quarters. A similar result

was recorded at the Hank and Nichols Ranch Units when baseline surveys were conducted.

To illustrate, the first and third quarter averages for all five monitoring locations at the Hank

and Nichols Ranch Units are summarized as follows.

Hank Unit Nichols Ranch Unit
1% Quarter: 0.6 pCi/l 1 Quarter: 0.8 pCi/l
3 Quarter: 1.9 pCi/l 3 Quarter: 1.4 pCi/l

Although the second quarter average at the Nichols site was slightly higher than the third
quarter (1.6 pCi/l vs.1.4 pCi/l), a sample location in the second quarter had a single high
value of 2.3 pCi/l which raised the average. If the value had been closer to the values of
0.6 pCi/l and 1.4 pCi/l that were measured at that location during other quarters, the third
quarter average would have been the highest as is was at Hank and Jane Dough. The
apparent cycle of higher values occurring in the third quarter and the lower values in the
first quarter could likely be the result of weather conditions; The first quarter is usually the
months of colder weather with snow cover which adds another barrier; whereas the third
quarter is generally the months of warmer and drier weather. The colder months tend to
suppress radon exhalation rates, while the warmer months tend to increases the emanation
rate. In addition, radon exhalation rates fluctuate with wet and dry soil conditions and with
changes in vegetative cover. This explanation is further supported by the fact that highest
and lowest values are not found at a single site; instead, the highest and lowest values vary

with the time of year.
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Table 2-31a also shows the annualized average for all locations combined as being 0.6 pCi/l.
This average is lower than the averages of 1.0 pCi/l and 1.2 pCi/l recorded at the Hank and
Nichols Ranch Units, respectively. The range of the averages at all three units are consistent
with values found in the U.S. Background radon varies considerable in the U.S. due to
factors such as soil and rock types and the presence of naturally occurring uranium. The
0.6 pCi/l average measured at the Jane Dough Unit is consistent with but slightly above the
U.S. average outdoor Rn-222 level of 0.4 pCi/l (U.S. EPA).

Table 2-31a Baseline Radon-222 at the Jane Dough Unit.

Third Fourth First Second
Quarter Quarter Quarter Quarter Average
2010 2010 2011 2011 by Site
(pCi (pCiNl) (pCiN (pCiN (pCiNm
JD-1 1.0 +/- 0.09 0.6+/-0.05 0.3 +/-0.04 0.6 +/-0.05 0.6
JD-2 1.2 +/-0.10 0.5+/-0.05 0.3 +/-0.04 0.7 +/-0.06 0.7
JD-3 0.7 +/-0.07 0.6+/-0.06 0.3 +/-0.04 0.6 +/-0.05 0.6
JD-4 0.6 +/-0.07 0.7+/-0.06 0.5 +/-0.05 0.4 +/-0.04 0.6
JD-5 1.0 +/-0.09 0.6+/-0.05 0.4 +/-0.04 0.6 +/-0.05 0.7
JD-6/NR-2 1.1 +/-0.09 0.6+/-0.06 0.3 +/-0.04 0.7 +/-0.06 0.7
JD-7/NR-1* 1.1 +-/0.10 0.8+/-0.07 0.3 +/-0.04 0.5 +/-0.05 0.7

Average 1.0 0.6 : 0.3 0.6

Notes: *Nearest residence
Minimum detectable dose equivalent: 0.10 mrem

Background gamma exposure rates from the one year monitoring in the Jane Dough Unit
are summarized in Table 2-31b. The quarterly average for all seven sites ranged from
11.3 mrem (second quarter 2011) to 45.8 mrem (fourth quarter 2010). When compared to
previous baseline surveys at the Hank and Nichols Ranch, the quarterly averages for all
monitoring locations ranged from 35.0 mrem to 55.0 mrem (Hank) and 35.0 mrem to
47.9 mrem (Nichols Ranch). An additional compai‘ison can be made to values from an even
earlier baseline that was developed for the nearby North Butte project. The quarterly
averages from North Butte ranged from 32.3 mrem to 39.7 mrem (Pathfinder Mines

Corporation 1988).
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Table 2-31b Baseline Gamma Exposure Rate at the Jane Dough Unit Air Monitoring

Stations.
Third Fourth First Second
Quarter Quarter Quarter Quarter Average
2010 2010 2011 2011 by Site
Sample Site (mrems/qtr)  (mrems/qtr)  (mrems/qtr)  (mrems/qtr)  (mrems/qtr)
JD-1 34.7 45.0 36.2 44.5 - 40.1
JD-2 38.8 45.1 34.3 38.0 39.1
JD-3 33.9 46.9 35.6 34.0 37.6
JD-4 30.8 42.7 33.0 34.7 353
JD-5 35.0 45.9 30.2 33.0 36.0
JD-6/NR-2 374 49.4 38.8 384 41.0
JD-7/NR-1*% 36.2 45.7 37.2 38.0 39.3
Average 35.3 45.8 35.0 37.2 38.3
Nichols Ranch 39.6 35.0 47.5 47.9 42.5
Hank 41.5 34.4 55.0 50.5 45.4

Notes: *Nearest residence
Minimum detectable dose equivalent: 0.10 mrem

Apart from the comparisons just noted, the average values (38.3, 42.5, and 45.4 mrem)
recorded at the three project sites of approximately 40 to 45 mrem/year can be put into a

better perspective when compared to the following:

. Average dose to the U.S. Public from natural sources: 300 mrem/year.

. Background radiation (total) in the Colorado Plateau: 75 to 140 mrem/year.
. Terrestrial background (Rock Mountains): 40 mrem/year.

. Average dose to the public from all sources: 360 mrem/year.

As the comparison shows, the average background at the project site is very similar to

terrestrial background (Rocky Mountains) of 40 mrem/year.
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The baseline sampling program was modified somewhat from the guidance given in Regulatory
Guide 4.14. Departure from the guide is discussed in the Methods Section below. While
developing the pre-operational baseline studies, it was understood through experience and through
the evolution of ISR, that pathways to flora and fauna and hence to human populations are not
significant. The reasons supporting this assertion were given above and are discussed in other

sections of this application.

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
NRC license application. Measured baseline values can be compared to values during actual
opérations to validate the minimal to no-impact prediction of the MILDOS model. Additionally,
having baseline data to compare with values recorded during operations, 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, the Hank Unit, and the Jane Dough Unit.

2.9.4.2 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 reconnaissance, no
permanent surface water exists at or immediately adjacent to the sites. Given the absence of water,
fish too are absent. The sites were surveyed for the presence a crop-growing areas and none was
found. Agricultural activities appear to be limited to cattle grazing. Although the guide suggests
sacrificing livestock to obtain samples, it is Uranerz’s opinion that this is not necessary for ISR
operations. To reiterate, ISR operations do not cause significant build-up of radionuclides in soil
or vegetation and therefore a significant pathway for exposure does not exist. In addition, since
operational monitoring 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.
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Given this setting, baseline sampling included samples from grazing areas and vegetation from the
nearest residences and Rn-222/gamma monitoring locations (shown on Figures 2-25 and 2-26).
The vegetation sampled consisted mainly of sagebrush shrubland and mix grassland communities.
Grab samples were collected in mid-August. While collecting the samples, care was taken to clip
the vegetation approximately one inch‘ above the ground to avoid mixing with surface soil.
Samples were placed in large plastic bags and transported to the laboratory within 24 hours of
collection. All samples were analyzed for Ra-226, Pb-210, Po-210, Th-230, Uranjium, Arsenic

and Selenium.

2.9.4.3 Nichols Ranch Unit Results

Table 2-32 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.

2.9.4.4 Hank Unit Results

Background values for the Hank Unit are given in Table 2-33. 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.

2.9.4.5 Jane Dough Unit Results

Background values for the Jane Dough Unit are given in Table 2-33a. Although there is the
usual variation, the values are within normal background ranges. To illustrate the
consistency in the background values, a comparison was made with the baseline previously
established for the Hank and Nichols Ranch Units. As can be seen from Table 2-33b, the

averages for all three sites are in close agreement.
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Table 2-32 Radiological and Non-radiological Background Levels in Vegetation Nichols

Ranch Unit.
Radiological Elements

Ra-226 Pb-210 : Po-210 Th-230 Uranium
Sample Location (uCi/kg) (uCi’kg) (nCi’kg) (uCi’kg) (uCi/kg)
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
+/- 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
+/- 8.0E-06 3.0E-05 2.3E-05 4.4E-04 3.3E-07*
R-4 2.7E-04 6.6E-04 9.9E-05 1.4E-04 2.4E-04*
Downwind NW
+- 1.1E-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*

Non-radiological Elements
Selenium (mg/kg-

Sample Location  Arsenic (mg/kg-dry) RL* dry) RL*
R-1 ND 0.5 ND 0.5
Dry Fork Ranch
R-2 ND 0.5 ND 0.5
Control Upwind :
R-3 1.0 0.5 0.7 0.5
Downwind NE ‘
R-4 0.7 0.5 1.3 0.5
Downwind NW
Grazing Area ND 0.5 1.2 0.5
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Table 2-33  Radiological and Non-radiological Background Levels in Vegetation Hank Unit.

Radiological Elements

Ra-226 Pb-210 Po-210 Th-230 Uranium
Sample Location (nCi/kg) (nCikg (uCi/kg) (uCi’kg) (uCiskg)
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
+/- 2.0E-06 2.1E-05 8.5E-06 4.5E-06 2.1E-07*
R-3 6.3E-05 2.5E-04 1.5E-04 6.8E-06 1.5E-05%
West Boundary
+/- 6.1E-06 2.1E-05 2.9E-05 2.1E-06 3.9E-07*
R-4 7.3E-05 2.6E-04 4.9E-05 2.4E-05 4.5E-05*
Control South
+/- 5.4E-06 1.8E-05 1.3E-05 42E-06 2.8E-07*
R-5 9.6E-05 5.9E-04 1.1E-04 3.5E-05 7.1E-07*
East Boundary
+/- 6.9E-06 2.8E-05 2.8E-05 4.9E-06 3.4E-07
Grazing Area 6.7E-05 2.5E-04 5.9E-05 8.1E-06 4.0E-05*
+/- 7.0E-06 2.4E-05 2.3E-05 2.7E-06 4.5E-07*

Non-radiological Elements
Selenium (mg/kg-

Sample Location  Arsenic (mg/kg-dry) RL* dry) RL*
R-1 ND 0.5 0.8 05"
Pfister Ranch
R-2 ND 0.5 0.6 0.5
Downwind
R-3 1.0 0.5 ND 0.5
West Boundary
R-4 ND 0.5 ND 0.5
Control South
R-5 ND 0.5 1.7 0.5
East Boundary
Grazing Area ND 0.5 1.0 ' 0.5

Notes: *RL is the reporting limit for U.
+/- is the counting error.
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Table 2-33a Radiological Baseline Values in Vegetation: Jane Dough Unit.

Sample Uranium Pb-210 Ra-226 Th-230

Site (uCi/kg) (nCi/kg) (uCi/kg) (uCi/kg)

JD-1 27E-05+-3.7E-07% 2.1E-04+/- 4.7E-06 4.3E-06+/- 8.9E-07 2.1E-06+/- 3.0E-06
JD-2 5.5E-05+/- 2.0E-07*  5.8E-04+/- 8.7E-06  1.1E-05+/-1.6E-06 7.4E-06+/- 4.7E-06
JD-3 5.8E-05+- 2.0E-07*  7.4E-04+/- 1.0E-05  2.4E-05+/-2.5E-06 2.5E-05+/- 8.9E-06
JD-4 5.9E-05+/- 2.0E-07* 4.1E-04+/- 8.4E-06 8.4E-06+/-1.6E-06 5.5E-06+/- 4.7E-06
JD-5 3.4E-05+-2.0E-07* 2.1E-04+/- 6.7E-06 1.0E-05+/-1.6E-06 6.6E-06+/- 4.5E-06
ID-6 12E-05+/-2.0E-07* 2.4E-04+/-7.4E-06  6.9E-06+/-1.4E-06 9.4E-06+/- 6.0E-06
JD-7 5.5E-05+/- 2.0E-07* 1.9E-04+/- 8.3E-06  5.5E-06+/-1.5E-06 9.1E-06+/- 6.8E-06
Random-1  8.2E-05+-2.0E-07* 9.5E-04+/-1.3E-05 1.2E-05+/-2.0E-06 3.8E-05+/- 8.8E-06
Random-2  9.7E-05+-2.0E-07* 6.1E-04+/-1.0E-05 19E-05+-2.3E-06 2.4E-05+/- 6.6E-06

*Reporting limit.

Table 2-33b Comparison of Average Baseline Values: Jane Dough, Nichols Ranch and

Hank Unit.
Average Baseline Values
Mine Unit Uranium Pb-210 Ra-226 Th-230
(uCi/kg) (nCi/kg) (nCi/kg) (nCikg)
Jane Dough Unit 5.3E-05 4.6E-04 1.1E-05 1.5E-05
Nichols Ranch 1.2E-04 5.4E-04 1.9E-04 4.1E-05
Hank Unit 3.2E-05 3.9E-04 7.0E-05 1.6E-05

2.9.5 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 evaporation
ponds at the Nichols Ranch ISR Project radon flux is not an applicable radiological parameter for
baseline character{zation. Radon flux measurements Have not been collected in support of this

project and none are planned in association with future monitoring schedules..
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2.9.6 Air Particulates

2.9.6.1 Purpose and Procedure

Baseline air particulate radionuclide concentration monitoring for the Nichols Ranch ISR Project
was conducted from the 2nd Quarter 2009 through the 1st Quarter 2010 (June 2009-March 2010),
for the Nichols Ranch and Hank Units and 3¢ Quarter 2010 through 2" Quarter 2011 (July
2010-June 2011), for the Jane Dough Unit. The continuous monitoring was conducted at 4
different locations at both the Nichols Ranch and Hank Units as depicted on Figures 2-25 and
2-26 (see map pockets) and at seven different locations at the Jane Dough Unit, as depicted

on Exhibit JD-D11-2 in Appendix JD-D11.

All air particulate sampling was conducted based on Regulatory Guide 4.14. Sampling locations
were selected based on prevailing wind direction, CPP/Satellite plant location, practical access to
samplers, and nearest residents. Each sampler was powered by solar panels with battery back-up

since line power was not available.

2.9.6.2 Methods

To collect the baseline radiological air particulate data, F&J Specialty Products, Inc.
Model DF-40L-AC air samplers were used (Figure 2-27). These samplers were calibrated by the
manufacturer and programmed to draw approximately 30 liters per minute of air through a 47 mm
glass fiber air sampling filter. Each air sampler was housed in a protective metal enclosure with
the air intake/sampler filter holder assembly positioned approximately 5.0 ft above the ground
surface (Figure 2-28).

Air particulate filters were collected on a weekly basis to help prevent dust loading. Once
collected, the samples were composited on a quarterly basis to provide respective estimates of
average radionuclide concentration as stated in Regulatory Guide 4.14. After collection, the
quarterly composited batch of filters from each of the eight samplers (4 Nichols Ranch, 4 Hank, 7
Jane Dough) were submitted to Energy Laboratories in Casper, Wyoming for analysis of Uranium

(natural), Thorium 230 (Th-230), Radium 226 (Ra-226), and Lead 210 (Pb-210).

Revised April 2016 TR-150



Uranerz Energy Corporation Nichols Ranch ISR Project

2.9.6.3 Results for the Nichols Ranch and Hank Unit

A summary of the baseline radiological concentration air particulate results for both the Nichols
Ranch and Hank Units is provided in Table 2-33¢. Tables 2-33¢ through 2;33g provide additional
details such as lower limits of detection from Reg. Guide 4.14; counting precision and reference
to figures (maps) that depict monitoring site locations. Referring again to Table 2-33a, one can
see the general consistency in the baseline values between the individual monitoring locations and
between the two sites (Hank and Nichols). For the most part, concentrations are quite similar for
all parameters at both sites and from season to season. For example, the combined average
uranium values for Hank and Nichols are as follows: second quarter = 1.51E-16; third quarter =
1.21E-16; fourth quarter = 2.12E-16; and first quarter 2010 = 6.62E-16. Two values reported for
sites NR-1 and NR-3 caused the first quarter 2010 average to be higher than the previous three
quarters: the reported values for NR-1 and NR-3 are 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>