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1.0 Introduction

The Lost Creek Project (Project), a proposed in-situ uranium mine, is located in

Sweetwater County, on the northeastern edge of the Great Divide Basin of south-central

Wyoming, approximately 38 miles northwest of Rawlins. This report describes the soils

at the Plant site of the Lost Creek Permit Area (Permit Area; Figure OP-5a-1).

Soils in Sweetwater County have not been mapped as part of the National Cooperative

Soil Survey (NCSS), although two empirical studies were conducted at the 1:100,000 and
the 1:500,000 scales (Munn and Arneson, 1998 and 1999). AATA International, Inc.
(AATA) of Fort Collins, Colorado completed an Order 3 field survey of the Permit Area

in the summer of 2006. The results of the Order 3 survey were submitted to the Land

Quality Division (LQD) of the Wyoming Department of Environmental Quality (WDEQ)
in December 2007 as Appendix D7 of the Lost Creek Permit application (LQD

Temporary Filing Number [TFN] 4 6/269).

In accordance with LQD Guideline No. I (WDEQ-LQD, 1994), a more detailed Order 1

* soil survey is needed for the portions of the Permit Area where mining-related surface

disturbance is proposed. Order 1 soil surveys were conducted in 2008 and 2009 for the

Plant site (2008), the deep injection well locations (2009), and Mine Unit One (2008).

The results of the surveys for the Plant site and the deep well locations are discussed

briefly in Section D7.4 and in more detail in this attachment and Attachment OP-5b,
respectively. The results of the survey of Mine Unit One will be included with the mine

unit package. As the areas for additional mine units are delineated in more detail, Order

I surveys will be conducted and the results submitted with the respective mine unit

packages.

Before commencing the Order I soil survey in 2008, AATA discussed the scope of the

survey, via e-mail, with WDEQ-LQD. The e-mail correspondence is included as

Addendum OP-5a-1.

2.0 Methodology

The Order I soil survey work plan was developed based on LQD Guideline No. I

(WDEQ-LQD, 1994). The soil survey was conducted according to protocols in the

National Soil Survey Handbook, which provides the major principles and practices used
in standard soil surveys (Soil Survey Staff, 1993). Information was recorded on Soil0
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Description Field Sheets. Copies of all the original sheets are included in Addendum
OP-5a-2.

The Plant study area includes the Plant site and connecting roadways (Figure OP-5a-1).
The Plant site has an anticipated disturbance area of about 14 acres. The total Plant study
area, including the roads, is approximately 25 acres. The Plant study area is larger than
the anticipated disturbance area to ensure adequate coverage.

The Order I soil survey fieldwork was completed in September 2008 by Dr. Jan Cipra
with the assistance of Duncan Eccleston of AATA. The soil samples were analyzed by
Energy Labs in Casper, Wyoming, in September and October 2008. The field survey
data were digitized and incorporated in a Geographic Information System (GIS) database
by AATA. The soil field mapping was done on high-resolution black and white satellite
images of the study area at a scale of 1:4,800.

2.1 Soil Survey

A reconnaissance survey was conducted from September 2 through 5, 2008, in order to
select locations for backhoe excavation of soil pits and profiles, and for soil sampling.
The reconnaissance survey was conducted by traversing the Plant study area and visually
examining the surface variations. Soils were examined in more detail at seven locations
in the Plant study area, where a 3-inch diameter hand-held soil auger and a 16-inch tile
spade were used to excavate soil "pits". The pits were excavated to a depth of 60 inches,
or to the C horizon. The soil characteristics were observed and recorded with depth.
Photographs of all the soil pits are included as Addendum OP-5a-3a. In addition to the
seven pit locations, observations were also made at several of the mud pits excavated for
Project-related drilling in the Permit Area. Pits from the Plant site were also compared to
pits in the Mine Unit One study area, which will be included in the mine unit package.

Based on the soil pit and the mud pit observations, two soil "profile" locations were
selected to describe and sample. Two soil mapping units (SMUs) were described and
sampled: the Poposhia Loam and the Pepal Sandy Loam. In the Poposhia Loam mapping
unit, one. location was described and sampled. One location was described and sampled
in the Pepal Sandy Loam mapping unit, which comprises the largest areal extent in the
Plant site. A third SMU, the Teagulf Sandy Loam was identified and sampled in the Mine
Unit I site. A description of the Teagulf Sandy Loam is included as Addendum OP-5a-4
to this report in order to provide a comprehensive reference for all soil types known to
exist in the Permit Area.
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The soil profile locations were selected to correspond with soil pit locations in order to
ensure sampling was adequate to represent the spatial variability of the soils. The soil
profiles were excavated by a backhoe, which allowed for more detailed observations.

Each excavation was approximately 15 feet in length, five feet in depth, and four to five

feet in width, oriented in an east-west direction to provide good lighting on the north soil
face for descriptions and pictures. The bottom of each profile was flat for a length of five

feet, with a 45-degree slope at one end for access.

The profiles were excavated and described on September 9, 2008. Soil samples were
collected. Between four and seven horizons or sub-horizons were described and sampled
at each soil profile. The upper and lower boundary of each layer was delineated with a
nail, and then representative, depth-integrated samples were collected by scraping the

exposed soil into a Ziploc bag. Each sample was labeled with a unique identification
code. Photographs of the soil profiles are included in Addendum OP-5a-3b. A
preliminary soil map was developed based on observations from the soil pits, profiles,

and mud pits.

Table OP-5a-1 lists the pits and profiles in the Plant study area.

2.2 Laboratory Analysis

After examining the two soil profile descriptions, samples from each SMU were selected
for laboratory analysis. (The numbers of samples were not proportional to the areal

extent of each SMU). Laboratory analyses included the topsoil suitability criteria noted
in LQD Guideline No. 1, soil texture, and soil fertility parameters. The analyses were

performed by Energy Laboratories inCasper, Wyoming.

The soil profile samples were generally taken from a single horizon but, in some cases,

adjacent horizons or sub-horizons were combined if morphologically similar. The
sampling locations are shown on Figure OP-5a-1. Table OP-5a-2 lists the sampling
locations and depths.
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3.0 Results and Discussion

3.1 Soil Survey

Three soil types were identified during the Order 1 surveys in 2008 and 2009, and these

three soil types can generally be identified by surface indicators. Pepal Sandy Loam is

the dominant soil type, found in areas of upland big sagebrush habitat, where sagebrush is
moderate to dense. The Poposhia Loam is found exclusively in drainages, where there is

Lowland Big Sagebrush habitat and dense, larger sagebrush. The Teagulf Sandy Loam

occurs in upland areas on subtle ridges and west-facing slopes where the sagebrush is

sparse, cushion plants are common, and there is a concentration of pebbles and gravels on

the soil surface due to aeolian erosion.

Two SMUs were identified in the Plant study area: the Pepal Sandy Loam and the

Poposhia Loam as described in more detail below. The SMUs were identified based on

comparable soils near the Permit Area that were officially surveyed and described by the

National Resource Conservation Service (NRCS). The color of the SMUs is described as

moist, crushed and broken.

Pepal Sandy Loam: This soil formed in calcareous loamy alluvium. This

moderately deep, well-drained soil occurs on gently (one- to three-percent slopes)

undulating uplands and comprises a large proportion of the study area. Typically, the

surface layer is about a four-inch-thick dark brown or brown coarse sandy loam. The
next layer is about a 15-inch-thick dark yellowish brown clay loam or sandy clay

loam. The substratum is a dark yellowish brown loamy coarse sand or coarse sandy

loam to a depth of 60 inches or more.

Poposhia Loam: This soil formed in calcareous loamy alluvium. This deep, well-

drained soil occurs in narrow swales and comprises a small proportion of the study

area. Typically, the surface layer is about a six-inch-thick dark brown sandy loam.

The next layer is about an 18-inch-thick dark yellowish brown clay loam or sandy

clay loam. The substratum is a brown or yellowish brown loam or coarse sandy loam
to a depth of 60 inches or more. Its slopes range from zero to one percent.

3.2 Laboratory Analysis

The laboratory report is included as Addendum OP-5a-4, and the laboratory results for

the Plant study area sites are summarized in Table OP-5a-2. The term "topsoil" in this

report refers to soil horizons that occur at the surface of undisturbed soils. The term
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"subsoil" refers to soil horizons that occur below the topsoil. All topsoil and subsoil
laboratory samples were within the Suitability Criteria for topsoil listed in WDEQ-LQD

Guideline No. 1 (shown in Table OP-5a-2).

The analyzed topsoil samples had textures of loam and sandy loam. The topsoil depths

ranged from eight to 12 inches. The organic matter contents ranged from 0.8 to 5.6

percent. Although organic matter is not a criterion, a higher organic matter content is, in
general, directly related to revegetation potential. The saturation values ranged from 27

to 54 percent, which is at the lower end of the prescribed range.

The subsoil samples were loams, clay loams, and loamy sands with depths ranging from
eight to 48 inches. The organic matter content of the Poposhia Loam subsoil samples
ranged from 0.7 to 1.2 percent. The organic matter of the Pepal Sandy Loam subsoil

sample was 0.5 percent. This value is low and not favorable to vegetation establishment.
The percent saturation (ranging from 34 to 43 percent) of the subsurface samples was at

the low end of the prescribed range.

4.0 Evaluation of Soil Suitability

The topsoil of the two SMUs provides a favorable medium for plant growth, though the

depth of topsoil varies between units. The primary suitable characteristics are organic
matter content and favorable water holding capacity due to texture. The Poposhia Loam
provides approximately 19 to 24 inches of topsoil material favorable for plant growth.
The Pepal Sandy Loam provides approximately 14 to 18 inches of topsoil material
favorable for plant growth. In both soils, the salvage depth can be identified in the field

by a change in color from dark to light, accompanied by a change in texture from fine to
coarse. The stripping depth is somewhat variable, and should be guided by local

conditions, as it has been during the exploration phase of the project.

0
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Table OP-5a-1 Soil Sampling Locations at Plant Site (Page 1 of 1)

Pit or Profile Location Soil Designation Date Excavated
Number

MU1PIT4 Plant Site. Pepal sandy loam 9/2/08

MU I PIT29 Plant Site. Poposhia loam 9/5/08

MU1PIT30 Plant Site. Poposhia loam 9/5/08

MU 1 PIT31 Plant Site. Pepal sandy loam 9/5/08

MIU1PIT32 Plant Site. Pepal sandy loam 9/5/08

MUIPIT33 Plant Site. Expanded to soil profile. Sampled for Pepal sandy loam 9/5/08 (Expanded 9/9/08;
laboratory analyses. Sampled 9/9/08)

Plant Site. Expanded to soil profile. Sampled for 9/5/08 (Expanded 9/9/08;
MUIPIT35 laboratory analyses. Poposhia loam Sampled 9/9/08)
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From: Moxley, Mark [mailto:mmoxle@wyo.gov]
Sent: Thursday, August 28, 2008 1:09 PM
To: Ethan Brown
Cc: Bautz, Melissa
Subject: RE: Soil Survey at Lost Creek

Ethan,

I just reviewed the soils section of the permit application and I thought it might be good
for you to see my draft comments. If you have any questions please feel free to contact
me.

Mark Moxley

RE: Soils, Appendix D-7
1. Lands to be affected by the operation (plant site, parking/laydown areas, ponds,

roads, wellfields, etc.) must be outlined on the soils map.
2. The soils map should be presented at a normal engineering scale (i.e. 1"=400' or

1"=500'). The township, range and county should be clearly noted on the map.
3. The soils on lands to be affected by the operation must be mapped at an Order 1-2

level.
4. A map must be presented to show topsoil suitability/stripping depths.
5. Coarse fragments is one of the criteria listed in Guideline No. I for establishing

soil suitability. However, where soils resources are limited and marginal in
quality LQD recommends that coarse fragments not be used as the determining
factor for soil suitability.

6. The volumes of soil to be salvaged and stockpiled from the various major affected
areas should be listed.

7. The person(s) who conducted the soils study should be identified.

From: Bautz, Melissa [mbautz@wyo.gov]
Sent: Thursday, August 28, 2008 8:42 AM
To: Ethan Brown
Cc: Moxley, Mark; Roberta Hoy
Subject: RE: Soil Survey at Lost Creek

Ethan
This seems like a reasonable, good plan to quantify and qualify the soil at Mine Unit 1. 1
have no problems with this approach. Thank you for the information.
Melissa

0
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0
From: Ethan Brown [maiIto:ethan.brown@aata.com]
Sent: Wednesday, August 27, 2008 2:02 PM
To: Bautz, Melissa
Cc: Ping Wang; Roberta Hoy
Subject: Soil Survey at Lost Creek

Hello Melissa,
AATA has the opportunity to complete the Order One survey of the Lost Creek proposed
facility site and Mine Unit One this coming week (September 2 d - 5 h). The current plan
is to walk the area and dig shallow pits to determine the quantity and distributions of the
different soil types in the area. After approximately three days of evaluation, one to two
locations per soil type will be chosen for profile excavation. Each profile will be
approximately 5 feet deep and will be large enough to allow entry. Based on the previous
Lost Creek Sub-Order Three survey, we expect to encounter relatively few soil types in
the two areas. Therefore, we anticipate the need for approximately 5 to 10 soil profiles.
Samples will be taken from at least one profile in each soil type. The samples will be
collected from the middle portions of each main horizon down to the C Horizon. The
samples will be sent to Energy Laboratories in Casper Wyoming where they, will be
analyzed for topsoil suitability. The parameters will include:

pH,
EC,
Saturation percentage,
Texture,
SAR,
Selenium,
Boron, and
Coarse fragments.

Because of the limited soil surveying in this area prior to Lost Creek's work, it may not
be possible to correlate the soils with existing SCS soil series. Both the State Soil
Scientist and the Sweetwater County Soil Scientist have expressed their willingness to
help if necessary. However, we have been focusing on topsoil suitability rather than the
identification of SCS soil series.

Please let us know if you have any questions or concerns.

Thank You,

Ethan Brown
Environmental Specialist
AATA International, Inc.
2240 Blake Street, Suite 210
Denver Colorado, USA 80205
Office Phone: 1-720-974-2550
Cell (Field Phone): 1-970-443-8448

Lost Creek Project Order 1 Soil Survey
Plant Site and Mine Unit 1
July 2009

A1-2



Addendum OP-A5-2

Field Data Sheets

0



8oll De0 Ion: Location
Site No. Date • Time Vegetation

Elevation ,

Parent Material
S.ip. _ Aspect

(a).-

Geomorphlo Surface

Desoribed by

Depth Color GCvl onsoltence Bound-I
1am) Horizon sdry tructure % Wet Motal e Texture p! Clay turns arisr

II .. o ... a .. vi n pt  a
S0 0 P ,r o L 1 1o 00-4 m• r m <1075. 1`8fr I shh 9i 2 mk br t
2 o op 0> Pjfl h 3 S0 d bSvoabk 2 5  vsp vii vh L 4 k cobr

ebk oft Gh 0t SO

Sn of 0 50 so0 .o ..to 8... vi n p.
ag f III IF so 18811 L po .w,im pr <10 75 r e P fr sh (S) 81 2 Sk.. 2 .nk hr a I
2 o cpr 02 7 6  P I h c 3 cod bIo3 v0bk vO vP vIi vh L C 4 k cobr

sbk I all oh CL so

- 'I of 0 so 10,o ,o 'o S id , vi n pf a
eg/ i, 0 S0so x)vfr to LS 19L 1 po o w0 .OI M r -I 76 o s i t eli SI 2 ink hr
2 o cpr 2>5 e p P t h SCL M 0 d b3 vo abk 25 w VP vii v L C 4 k cobr

shk iel sh CL 80
V of 10 ',o a " L VI n Pfl 0 0 50so Po vfr o 1 v n p1

pr O t 75gL 1 as [o I po1m1 - , pr 10, 3175 S I, sh 8.. el 2i mk br .9 1
.2 0 pr 25 p II *h 8(1.81C 3 as d b3 vo abk 2 o ve vIl vh L C 4 k cobr

ebk ell oh CL so
m v Ur s o. o10 S SICL vi pf a
so Ii 0gr 0 o so po vfr so 18 81L I po o wI..... I m pr <10 7 6 -7 s fr bh S. Si 2 mk br g I
'2 c cpr 1 02 5  p fl h M sic0 3 Go d b
3 vo abk 2 5  ve vpP vl vh L 4 k cobr

-bk ell eh CL 80
M vf or Io.. Io a SICL vi n p1 a a
so I pl 0 50 so Pr vfr so 1L9 81L I io w

. mn pr <10 765 as psI fr h 91. 1 2 mk br g
2 ©pr 1 0 75  P li h 8M 810 3 10 d b
a vo ebk 26 Vs VP vII vh L 0 4 k oobr

.bk efll h eL so



Dol o on: Location...

site No, Dale ,TIm. ....2- Veeallon v

Elevation _lops / Aspect ...... Geomorphic surface
Patent Material(*). Described by .

Depth color -- Grovel - __o, _ _ __.ound-
oam) HOriZOn Structure , I "0.,. CON .s.f., Texture, -pH Clay lmms o - noes

mo~dst dry % Wei Moist Dry at. N

m v i •r _,t o t 8 .I C- vH I8 St I V
"-4 s 41 • vi so 19 L" a 9

0r 75 96 , .11 1is 2o ma w...... .• I m pr •o 16 e p IF sh SL. Sl ,. _, o w ,,,•,, ", v ti
. . .. 2 i 0 >75 s P " h 2e.sic 3 " d b
.3 vo Ib 5 3 cO d b
a vo t*bk "vp vii vh I A cbi

sbk all oh-s
- Il b •l p ... v 0 W•mpIP In 1 SK• V 1i n p-

so I 50 b p vir so Le 18 4 Lo

!f -• • //-/ g 1• pl 01o O'~ I 1, L V

I m pr ,, 75 i" ira s | 2 mk br g ,

2 a cpr 1 0' 7 -, l h S SI C a CO d b

j 3 va abk 25 vj vp vii A Lb - C 4 k bobr J __
sbk all~ 60 P i,___ :

-- /0m vi o1 8o1 o s s . v n p-
. . I m pr 1 0 >r ab It 81 2 ik br I e

J , '. "'] ,, O. S! C vi ; ' " P t . .

.2 a cpr 1 0 7  p6 P g *h SdSCL 80 3cc d b
3 Vo ebk r WVP vil vh W L , 4 k eobr

A-m v1 of 1~S e 0vt 10 as Sii 1so I. s oh " ! o24.(J/ 75'\5'e an p11  IF. 1 L vIn PO a w

i.....n...,. I m pr 1 3 __ir sh S . 81 2 mk br

. . ."1 2 c s-r 2U >f p . h 18(1 810. . .... .. dg b

3 v 0, bkI. VP v vh lL C k cobr
sbk . "" h CL so-. ~p w

............. •

Im

*8
2
3

vf orVt gr
1 01
m pr
c - pr

vy abk
sbk

0 60
<00 75
10 >76
25

t o-. 1oso po1  vtr' so

as ps Ifr oh
o p It h

VP vI V"I vh
eof eh

S SEIC
LS SIL
St. 81
am SIC
L 0
CL s

V1 n pt
po

1 2 imk br
3
4

Go
k cobr

a

g I
d b



~-- -~-

Pe~~~inlAy Uaell~ I• t--.

Tm.~

Elevation cp

parent, matela0-4i) - __

w

Vanalatinn V, e.1 & el

,7 Aeropl -surace'? " e omo~po •...,.:.-. -• L7.. 7),• _ fJ.•'~c.

Desedibed by -Az• n• ,• '•s• /..•• •

Horizon Clr.. Structure % Wo• Monst Bound-
'ColorIsece Texte notes trn- odilnl d r e - - % wol I Dry lure PH ClAy ilm e e

m I oi r vo o 8C. vI n p1 a 9 a/ e
/•OfdZ../ • ,,.vr LS o Lo s I 1 po a 5,

. .i1m pr 0" If sh 91pr6 2 mk br
W2 P p h SM SC

... . bk 2r . ,--1 vh L 0 4 k cobr b
.bk el oh A. C soH

/ 'V:' -r 0501 va~st i in p1 a
g6 1 pi 0 60 so• IX vr. so Le 811.

*,iibisss PE r .i 81.81 S 1 po o w!i~

.. 1 pr [-L .7r, W 8J 2 mk br g
20a >7r1 p I, h S(XL SIC g 1

S a Vo b 2 6  V VP ,it h C co d b

s ,o ab,- -o vp- ,, v h L 4 k coob, -Lid <
ebk ell sh ______C__L. *

-m vt r to "o : .ICL, ' ef
o~ so sor ~ SpoV so LS SIL 101w

.2 ,, p Io oo w.75 as p rsh, 2 , m k br

...... m r.,. p It sh L-.q S01 •
......... . . I ik pr 0 317,mI g ,.1,~ d•.2 a epr P!•• 7 I .p II .96hi 3 co d b

a y at 25l j v P. Vp vii o vh . C 4 k cobo__ _ ebkL -_ jallah CL so
' Of a .to vI n p1 a a

5Y0/3 ' p 0 60 PO vir" so AS 8O L 1 -
y.pr i 7 5 j ! f , sh 81. 112 mk br g

i2 pr> 5 0 P 2I h SIC. 8 co d b

, ,ik _____ CLJ 4 a 80.

m vf* gr 0 0 so10 to 8 eta. v I n pi a *
1 5 0,P v f s L e OI L I p o -m or -CO 76 so pg. iii A 18 L a 2 mk br g

.3 vo vi bk -26, vW VP vii. vh 1. 0 4 k cobr
sbk eN oh a-S J 6____

'C1{(

ii vi grL
I m 1 pr

•2 a _cpr-
.o 'o abksbk

0 so
410 75
10 2-76
26

Po to -, 16
S o t vfr so

V vp. I vir vh
eri sh

S OIcLL.B 81L
81. St

SO:L wK
L o

'1.- so

vii1
2
$
4

n pf
PO

mk br

k cobr
d

a
w
I
b



Bile ion: Locallon AVeT v w'3 _ • reoe @a 1..
sit.• o. Dale TimeO/ -- p2,. .Vegetation -

Eleaton ___ _slope _Aspect MGeomorphic Sb.fface tt' I, -

Parent MateulalCO_________ ___ Described by 61 fJ 4____
Depth Color uctur Bound- o
(:0 ) H mois l. dry % We• Moist TUe 1 Cla films arie fl- - -ii -'l

M p1 0F1 6 1 IL Vtll pel so f pvir so I OIL w

. l >7 . fr 'a.8 2 n mk br

.. a'' 25 V8s VP v ii d( bV *bkt oV p vii vA 0 4 k cobr.bk .... efi eh a.. 61

M. V1 f 0r Ip I1 S 81 011 n pf a 0
/ u Of° 0 . vr to 19OIL 1 0 o _"_"

rn. < 1 0 7 5 as ps fr sh SL 881 2 n h
............. pr in5 s r sh . 1 1 k Ir

r 10 >761. ph ISQ.. :IC Co d b
2 vo abk 25 ve V vp i vvh C:. 4 k oobr

ebk ell eh CL. so

i n vi or 0 ,, to a .1

soI J f p1 0 o o ovir to OIL 1
............. 0 >r ,o l Ir sh ,, .,-.> 2 ik br ,

2 a apr 10>75 vpP fj h S- M C Dod b13 v a b 2 5  v VP vii vh. L C 4 c oobr
abk eli eh a. on

an ,, s .. , .I 8. ..
............ I m pr <1 0 7 5 as i Irih St. SI 2 mk br .9 1 ko-pc3

2 cp r 1 >5 s p It1  .h 8M810 S 30 d b , "C
3 vo abk 215Pv ii pvii vh L C 4 k cobr

bk . fl eh CL so

M v! rvi 0 50 5 0 po Id o S SIC. L VI f aP a

: ir<10 76 O vr so 118 1 j po a wl
....... JI C 25 vii v Si 81 0 1 c10 >75.. 2 mk br,.2 ccr 0>5•p II h S(:M 8W 3 Go d bj

3 vo nbk 25 vsi 1p vi! vh L ,C 4 It oobr
_ebk ell eh CL 80

,_ _ _ _ ,,_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ __,_ __ - _ _ _ _ _ _ _ _

m
In

2
3

V1 of
1 p01
m pr

vo abk
ebk

0 50
<10 75
10 >76
2g

60

vs

Io., to
Po vfr 80

'4P! vh

el eSh

LS 81L1
91 SIC

St. 810SOL sic

L 0
CL8w

vi
1
2
3
4

n pf
pa

mk br

k tobr

0
9

w
I
b



4101i MetOO= Location.......fL ZS
Bile No. Date Time Vegetation

Elevation . 8lope ______ Aspect, EC Gesomorphio Surface

Parent Matlrial()._ Descrlied by _

P,.
'S

ot

Depth color "__________ Bound- no..
(am) Horizon StructureConsistence Texture Clay films .
.. m) _ moist- dry . Wei Moist Dry arias

v1 of 1 1o 8 SICL V1 n pf s/71J\ ag' so PI 10 o so "is, .f o 1-9 SlL I po o w
' - I m -p<1075r c fr Ph SL. Si 2 nk 2r m

2 a opt 10 >7 p i h 8(- SIC 3 d

3 vo bk 25 V VP viio vh o0 4 k cobr
. sbk Sol h so

= /Ois m 0 .... vor s so a8 I1L 1 Pn o wa
I m _F <00 75 so P Ifr sh 81. So101

2Io 8/ 2mkhrg I... .. ... .. -s I0 >8cp l h a : co d bVO abk 25 vs vp vfl h 4 k oobr

a.....- .bk. . CL (
- V1 go . . , o s- S vI n p" a

l ~ / **/1 £7Y ea if ) 0 50 so P0 vir *0 LSB ILa-CID - r t 75 .as 1s po a w
.... ......... I M p,, 10 .475 a If r -,JL_ S 2 mot bit a

2 cpr p to h 8C SI d 00
3v k25 VIP vp Vo vh L C 4 Itcobt

sk oelf sh CL ( 0
pr v107 por 10 10~ k~r0 " PO vi n P1

-S p3 50 60 P01 vf, Io . PO 0 W/ j- 1 in pr <1o75 s Pfr P SL. 2 nk wr02o ap 2 ifS 3 00 d7 / t ( ; 25-V vpebkj ViI vh L 04 k cobrvi gi- ,-_ _ Is~ is 's i. vt ni p1 * ,0b SOol@ sh so11 1 ~1 f • 0 o so mx to 10> M a
so Pf -. o vo. so LSwI

. . . . . . . .. . . . I, . m p r 'CIO 7 5 69 _1w 1 fr sh SL . a 1 2O in r
2 € p 10 >756 p to Il h Si. BIG 2 mk brvo abk 26 .a Pv 1  V S Lo d bsbk a ovi C v8 1 1 1 k oob

•.. el ell CL 8

/t_.+•

m

2
3

vi gr
1 pim PI
in pr
a cpr

Vo abO
ebk

0o 1o
-1O 76
10 >75
25

lo. i6
o0 p0 vir so

lie 0 Ir oh
a p fl h

vS Vp VIW I Vh
eli eh

S SCt.
19. 81L
S1. S1

8CL SIC
L 0
CL so

VI
1
2
3
4

n pf

mk br
Do

k cobr

a 8
a w
o I
d b

- a - -



•o,, •.O,,,." ,o_,,° __, 5_: .. •_
8011 D.@tion: Loceatin FVV_

811t No. Dale ' ... Time ._ ' ' Vegetatilon t._v_, .

Elevation s Slope • __. Aspect 4 Geomorphlo surface

~6' LI ~' 11- E~1 _

V L/

Parent Maueedl(()__ Described by

DphHorizon color- StructursOeve .. If Qonoislotice Texture P*H Clay films Bon- notes
(am) moist dry % Wet moist Dry arles

P~h I o 6000 o lo V1 ifa
vi gr 75O g~ v~yr so L81 1 po a w

;0..... .". I •u pr /C 10) If sh 9' 2 mk , . .
2 v. :ar 25 vs vp vII vh C O d b

" ,bk of1 oh 9CL 4

'm v...r• o o 0 Po v, to SSICL V1 n p,so f PI 7, ,a, vF so • o a w
s.. ... . 1 1m pr >75 .9 " if fr S 2 mk8br

2 a cpr l2 1 >p fl h ) SIC 9 Do d b
3 vo abk I2 SVP vri vh L C 4 k cobr

sbk aell h a- so 1
am VI r tIo to S SIL V1 n pf a 97

0 j 0 50 so vPr so LS GL/1 C, &r 7I aIso pg fr PG a 1 w
............. I pr10 >765 I 5 (SL/I 2 mkbr

.2 a cpr P p 3 h "1 0M 3 10,
vombk 2 6 VO p vii vh L C 4 k cobrd

s bkl If ol h CL So

--- t- vi or 0 50~ 90 o to 8sasci v1 n p1 5 a1. p Pvgr so LS81 1 @
I mprs L l

. - 12 m apr I- _ ps r sih 8 i 2 mk br
3 i ph SIC 3 0 0 d b

S8V abk 2 8 vpvii vl vh -L C 4 koobr
.1______I ___________ bk off oh4 ci so

M i V 'U1 10 [ S SIM
pu 5 i 8i0 0 so Villii so L1S1 GI a 4............. 1 m pr -DO __1 so p. fr f h SL Sl. a1I w

* a p 1 S_, I SIG 2 mk br 9 1
2 n C p r 2 5 p ii h 8 0 d b

_ 3 VO abk V's 1y1` vii vh L C 0 4 Io dobj
sbk elil ell so 0 I

. __ or 1. 0 o S1 s SICt vi n pf
mo 0 50/0 go P vr so 19 GL 1 ao

.1 pr a-
pr ý!O=7 " r sit SL SiP....... .16 1 r 10 >76 p a f, h 2 mk br g I

epI 2h L7/L 10 3 cod b
yev. abk 2 vs vp V eI V [0 4 k cobr

sbk oil oh.t so



.8011 06611n: Lo.tionL 5 I P~~~~ /ielu.o
slite M . Date ATi e pe. V e o p

Elevation ______Spe___ ____Aspect,_____ Geomorphic Surface'

Pav@nt Materiel(s)_________________________________________ Deserlbed by

Horionruure Gorravel Cnelsence Bound-(0m), mois dry • - % Wei Moist Dry Texture PH clay films a.1e8

m v, gr e I•0 a S t. v i n p, a a
to45 f p1 9 0wl(jvir so LB81 1 PO

-- pr <1076, oI ir sh 8 2 I po a w
• ~1 a 2o rnk 25 Ue v i hS >6 • p f , I

.2 .2. 810 3 mh d b
vo ep, Vs V vfl vh I C 4 Icodbr <-- eV

,bk all oh M so

'a:I f. 01 < ', 0 .s po .I~ fr so L SI. V, n.1 p~f a

Q C1L 76/0* 1 po o wI kA Yn p/---1------ I m pr " >7 6 S. pe Ir s S 81 2 mk br g I12 a cpr 12 i p 1  h S. 810C a 0 d. b
3 vo ebk , vp vi v vh L C 4 k 'cobr b

sbk [ll olh • -. 4 n ob

'p f1 o to to S.SIC( I 'n Ja
1  m pr o,_ pl lr s.2 imk br a I

ocpr 25 o .p h A ScSIC 3 00 d bvo. abk vp vii vh L C 4 It cab

sbk a ill oh s. 1

jt" r I1 o8 60sCL vi n ap a

1l '75 pi I ' gig,.S po Vi. so !.S 8L at po a( 'w

1 m pr 10 V75 p•-, r I oh mSl. . 2 .k t

22 0 ,p .1 h a SC30 d b

2voa bk 2 6  JvVP viI vh L 0 4 Itoobr
.tik oh•,4

610 sill rs I_ IaeeI
.......-------- 2 pr~ ~is SL SI 2 mk "br 1

va~bkL .4 k C I obr
sbk - ,O14 .e . so -r

w

8
Vf or
f pi
m pro "e6pr,

vo. sbk
sbk

0 60
<10 78
10 :76.
25

,as 1 1h

WVII , •! ,' vh

Is SI.
.S 811
81- Sl

LB0. SIC
L 0

.v.1!• n PI.
v po,

2 ?mk: br
3 co
4 It eobr

a
0

d.
a

w

b

&



Boill De~Ilow: Location J~ ~~

site No. Date V1/6,2_L Tm -

.0 h~; (oc~

0%Iaý a ! "II ~ V.ý C
W..~ -r--9

Elevation _slope _

Parent Material(@)-

Aspect: Geomorphlo surfaea

Desedibed by
- . U U 'fr w U-.-

Depth
Horizon

Color
moist /- ortL

Mlroual" . -1P.nnoliihtn•Je
Structure

C_ 0I

Arn m etnnolt w l v, Texture 1.PH Bound-
Clay films eries

I

notes4Wet Moist.." ,
U t a a a a a ~ mI ~ W

I AI 1.4 &/?k,
r

m

2
3'

vt -or

f Pt
i pr

vo ebk
11ý - I-L

0 60

<O 75,
10 >75
:25

to to
so Po vlr so
as p Er I ah
S p jfr* ~

VS vp vii I vi'h
eli eh

9 BICL
LS OIL

St SIC
s9ic

CL Cat.SO

vi
VI1

2
3
4

n pf

mk br
00r

k. cobr

a.

d

b

b

ý1 hC0
Ahýe~

-~ y,~ 4,4 I jo-a 4 1 ̂ , -vtýýl 10 -ýq
vi gr. 80 o i a so LS GL VI n p1 fto- Y1-O '< o 7 0 r, so 1661 1 Po 0 ~i ....... ........ pmlV r' If o Sh 81O . v)nq • % p ,,•', .. z

2 :pr .1075.. a- 2 mk br g I
. o pr 16 78 p fl. S M SIC' 3 co ().b s~•,-S•--/,

. v.abk 2 5  Ve vP Vfl, vh L C 4 k cobr (C-O;(.
eIsli a ll a-. 80 __ _ _,-

m v or, so so 1 po to r vi n p1 a

toOSOPIvfr to LBS IL PO Pa
/IQ p r 5 to PS , f Sh , S L Of 2 mk br,

.2 cplp V S C 0o d b
3 v bk 5 vP vii vh L C 4 k cobr

,,@ -•'• eall eh C;L 80... .? . .
eli,,,,,-

" .. spr 10 75 a P. fr _h 13. s1 2 mk br

,2 .o opr lO 7 6 p 1 1 fl . ecti SI 3 o '' i •,,- s •=-

13 vo abk 215 ve vp vf vh L I 4 k cobr 6F
sbk sti sh CL 80 1 1 S_______

m v1 O ovI0. to S'- SICL v1 n poada f pl O 01o p Vf 'go LS 81L I p

, . .-1 m10 76 . P r - It Sh 1 2 m kCbrO 7o w 6 t p o o
c cpr 1 0 ' 5  p I h S 1 8M0 23 co d bj3 vo abk 25 VSvVp vp vh L C 4 .3 Gobr

-bk eli .eh (1 .G80
m• vf of Ib.-. Io S t --CL: vi n Pf' a
so f 050 90 pP vfr . so t9 L I pL I w

1 m Pf <10 76 ae s i Pa fr A Sh 8 O. e o wk b
" 1......... 2o 76 P fl h 2 mkc br d IJ8 va bk 26 VS VP ifl vh L 0 4 It cobi

sbk" elP eh CL 80

'I



Oar, Dep hon': Location
Dale li-me ~~-

a 1oA g-i
B it

Vag stallo Z," -_/;•-7._ U4 _•,0
t 1 4

Elevation , _ slope /L/ . Aspect , Geomorphic BurIace "' , • 7' ,i ~it ./ 4 •

Parent Malertat (a) __________ Desoribed by m.'K1~~6~

C

Depth H Color u . Cons-st Bound-(m Horizon str~lt ".dy eructure 'e Ova ; e once• Teixture PH Clay films- Bou n oteso
(a) M11dry % Wot Mofat Dry ~ im- atlas

1o~ or to l6 9 SICI v11 n p1 a, L af s&( 60 s po vir so LS 1 po I..... " _. < r CO 76.a pe i fr eh 8L. Sl o
0 2 m Pir clO75 6 ir -a 6181 2 mk br g

3' VV abkS 2 vPi vii vf vii 25, 3 0 d -b

ebc ff, eh 4 c
vi f So- Po to !a S 0 0 SICL vi• n p f ".

___VI W a __ _ _ _ __ __________lip v 0 0 so p 5Vr so LBo 81 .1 pe. g i p - Ie I h f l . 8
-p 10 >76: (ii on f .h• SL SI 2. k br g2 o V pr 2. " if :G i" co d b

.- ___ 'abk 25 vsl v (C J 4 k cobr d b -
sbk oil oh CL.L

m vi or 0 _0 , to Io S . SILt vI n pf a a
ao . g) -CO as P vlr [so LS 91L I PO W

2 1-0 Pr )0-75 a pi sic 2 mk br g I
S5pr 2 v 1f .8 3 0 d bs)ebk, .v vpl - A k cobr

LA). ..,oi h CL So
vif gr -0o 1 BICL vI n, pf'50.i;"-A 1 0 00 s1 OW

p r J 1. 2b12IO 7 1sPi I vh SL l : W

m . 10 >7 . i h SI. 2. mk br g j

.2 o~ pr 25 pm 11 Sa- BIG

,cj'ha4hi p1 IO 76 as , h (_) C. 00" d bAK ,
e evb vii v 1 4 k cobr

oliN all oh CL 0

vi f rI 0 O opvfr so 1 l pso L S I
v m b 26 V.. 2 mk bur g ,'2 10dO >7 s

";" c! . pr' go >ue 81 3 cO fi b c g I3' avo ,' k v@l vP I vil vh L• a0 4 co dbr• :,

ebk oil_ e oh so
-f o.__. fSU



I Mipstinan a"f -1 peZ ih
IwV UU II g qF Illll '- - '

eVegetaion

slope 1-2, Aspect Geomorphlo Surfaoe,/,- •/ fac. eZ ,

Parent Matelrll(() DescrIhed by

Depth HColor GScvelur ConTistence p Bound-
(am) Herbs• moist / dry Strucure % Wet Most y xture P Clay films Bliss notes

I t'rto to 9 BICL V11 n p1 6  * 4m vm gr 4 Ms7 as 1 )0 .

- >r i fr sh SL S2 2 mk br O ivL./'/pIeA
2 o. opt 2o 75 P l ý Sh SIC 3 Co d b
3 v Va 5ft2 YVs' vi vf vh L C 4* -kcobr

L bk ell oh CL S1
m A Of so to SICL vi n pf a a
so f pt o- g *0 P o vfr to Le I 1L I p) 0 w

........ ........ 1 m pr (10 76 is p f h SL 81 2 mk br g
2 o cpr '1 0  >M 'p 'h SCi 3 si d b

3. vo sbk 2 5  V8 vil vh L C 4 k bobr1ebk ell eh CL.- SO

m vf1 or Ito to S- SICL vi nso f pg 60 80 o po vfr so LS GIL 1 p a
I< p c10 76 as ps er h OI 1. PCol.s.............. 2 w pr 0h f 2 mk br g I.

32 o cpr. a 0 26 .p fl V h L C 3 co d b
Svo 2 5  VUV~iv• vii h L C 4 kcobr

sbk ili oh CL 80

1 0 ,50 so paIi so 8L vi n Pf a -'go, :f P CI O' 75 se4 Ix) Vf so LS 81L I po a .w
...... .... , I m pr <10' 275 o• pe r sh St. a1 2 mk br o AI

_2 o epr 20 76 P fl .h 'aCL. 810 3 Go d bI3 voa bk 2  vs VP vvfl vh L C- 4 k cobr

_bk eil oh CL 90

m v or I 50. Io S; GICL V'1 Pf a A
fg 0 pl po vft so S 81IL t 'o. w

. im pr <1 0 7 6 6 j 9f9 oh SI. SI 2 mk br i

" 2 c cpr 1 0 > 7 5 -9 p il h SCL 810 3 00d b

3. vo *bk 26 V- VPI vil vi L C 4 k cobr

sbk efl eh CL 80S

m vt or 0 Io.. to S -810CL vI n pf a 1
so I pi 0O 6o PO vfr so LS 811 I ,PO a w............. I1 m PT t 6 epr on 'i h StL S1 2 Ink br I

.v abk 2 6  v• pyfl vh L A 4 kI obr

ebkb tt oh (C. __ _

't



Addendum OP-5a-3a

Soil Pit Photographs



Mine Unit I Pit 4. West side of the Plant site, approximately 165 ft in from the edge.
Vegetation on site had 60% ground cover, including 40% sage, 10% grass & 10% litter.

Drilled to depth of 33 in.

Mine Unit I Pit 29. Plant Site. Elevation 6985 ft. Vegetation on site had
80% ground cover, including 60 % sage to 2 ft high, 15% grasses & 5% litter. Site was

undisturbed. Drilled to depth of 30 in.

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09
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Mine Unit I Pit 30. Plant Site. Elevation 6988 ft. Vegetation on site had 70% ground
cover, including 60% sage to I ft high, 5% grasses & 5% other. Site was undisturbed.

Drilled to depth of 24 in.

Mine Unit 1 Pit 31. Plant Site. Elevation 6992 ft. Vegetation on site had 25% ground
cover, including 20% sage & 5% other cover. The site was disturbed by passenger

vehicles. Drilled to depth of 36 in.
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Mine Unit I Pit 32. Plant Site. Elevation 6992 ft. Vegetation on site had 45% ground
cover, including 35% sage to 1 ft high, 5% grasses & prickly pear cactus, & 5% other

vegetation. Drilled to depth of 36 in.

Mine Unit I Pit 33 (Expanded to soil profile & sampled). Plant Site. Elevation 6985 ft.
Vegetation on site had 50% ground cover, including 40% sage, 5% grasses & 5% litter.

Site was relatively undisturbed. Drilled to depth of 36 in.

Lost Creek Project
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Mine Unit I Pit 35 (Expanded to soil profile & sampled.) Plant Site. Elevation 6978 ft.
Vegetation on site had 85% ground cover, including 80% large sage to 4 ft high & 5%

other vegetation. Picture was taken in the undisturbed terrain west of Mine Unit I Pit 29
in the swale. Site was undisturbed. Drilled to depth of 24 in.

4Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09
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Soil Profile Photographs
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Mine Unit I Profile 33
Plant Site (Sampled for laboratory analyses.)
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WDEQ-LQD Permit to Mine Application
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Mine Unit I Profile 35 (Sampled for laboratory analyses.) Plant Site

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09
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1.0 Introduction
Along with the Order I soil survey of the Plant site, an Order I soil survey was also
conducted in 2008 for Mine Unit 1, where mining disturbance is anticipated. The results
of the Mine Unit I soils survey will be presented in a separate document. Three soil types
were described and sampled in the Mine Unit 1 area. Two of the soil mapping units
(SM Us) were also identified within the Plant site: the Poposhia Loam and the Pepal
Sandy Loam. Because the Teagulf Sandy Loam was not identified within the Plant site, it
is described here so that the WDEQ permit application provides a comprehensive
reference of all soil types identified on the Lost Creek site to date.

2.0 Methods
The methods for the Order I soil survey outside the Plant site are identical to the Order 1
soil survey of the plant site. Please refer to OPS Attachment 4a Section 2 for more detail.

3.0 Results
Figure 1 shows pit and profile locations within the Teagulf Sandy Loam SMU from
September 2008. The Teagulf Sandy Loam is described below. The SMU was identified
based on comparable soils near the Permit Area that were officially surveyed and
described by the National Resource Conservation Service (NRCS). The color of the SMU
is described as moist, crushed and broken.

Teagulf Sandy Loam: This soil formed in calcareous loamy or sandy alluvium,
and is influenced by sandstone, siltstone, and mudstone or shale bedrock.
Comprising a small proportion of the study area, this shallow, well-drained soil
occurs on side slopes and upland ridges of slightly dissected plains. Its slopes
range from three to seven percent Typically, the surface layer is about a three-
inch-thick brown or dark yellowish brown loam. The subsoil is about a seven-
inch-thick dark yellowish brown sandy clay loam or heavy sandy loam. The
substratum is a brown or yellowish brown loamy coarse sand or coarse sand to a
depth of 60 inches or more. Substrata consisting of silt loam or sandy clay loam
also occur, but are less prevalent.

The laboratory results from Teagulf Sandy Loam samples are summarized in Table 1.
The term "topsoil" in this report refers to soil horizons that occur at the surface of
undisturbed soils. The term "subsoil" refers to soil horizons that occur below the topsoil.
All topsoil and subsoil laboratory samples were within the Suitability Criteria for topsoil
listed in WDEQ-LQD Guideline No. 1

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09
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The analyzed topsoil samples had textures of sandy loam. The organic matter content in
the topsoil ranged from 0.9 to 1.0 percent. Although organic matter is not a criterion, a
higher organic matter content is, in general, directly related to revegetation potential. The
saturation values ranged from 27 to 32 percent, which is at the lower end of the
prescribed range.

The subsoil sample of the Teagulf SMU was a sandy loam from a depth interval often to
sixty inches. The organic matter content was 0.3 percent, and not favorable to vegetation
establishment. The percent saturation, 31 percent, of the subsurface sample was at the
low end of the prescribed range.

Figures 2a, 2b, and 2c are photographs of the three profiles excavated in the Teagulf
Sandy Loam.

Figure 2a Soil Profile ofMUIPR13 Figure 2b Soil Profile of MU IPR 16

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09
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Figure 2c Soil Profile of MU I PR23
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0
4.0 Evaluation of Soil Suitability
The topsoil of the Teagulf Sand Loam provides a favorable medium for plant growth.
The primary suitable characteristics are organic matter content and favorable water
holding capacity due to texture. The Teagulf Sandy Loam provides approximately six to
15 inches of topsoil material favorable for plant growth. The salvage depth can be
reliably observed in the field as a change in color from dark brown reddish-brown to very
light brown or gray, accompanied by a change in texture from sandy clay loam or heavy
sandy loam to loamy coarse sand or coarse sand. The stripping depth is somewhat
variable, and should be guided by local conditions, as it has been during the exploration
phase of the project.

0 Lost Creek Project

WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09
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ENERGY LABORATORIES, INC. •2393 Sa# Creek Highway (8260/1) PC. Box 3258 - Casper, WY82602
To/llFree 888235,0515 - 307235.0515 -Far 307.234.1639 , casper@energylab.com mww.energylab-com

ANALYTICAL SUMMARY REPORT

October 26, 2008

AATA International Inc

300 E Boardwalk Dr STE 4A

Fort Collins, CO 80525

Workorder No.: C08090808

Project Name: Not Indicated

Quote ID: C2932 - Topsoil Suitability

Energy Laboratories, Inc. received the following 13 samples from AATA International Inc on 9119/2008 for analysis.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C08090808-001 MV1PR35-0-8 09/09/08 11:20 09/19/08 Soil Saturated Paste Electrical Conductivity
Selenium, ABOTPA Extractable
Metals, CaCI2 Extractable
Metals, Soluble
Lime as CaCO3
Organic Carbon
Saturation Percentage
Saturated Paste pH
ABDTPA Soil Extraction
CaCI2 Hot Water Soil Extraction
Lime Percentage
Particle Size Analysis / Texture Prep
Saturated Paste
Total Organic Carbon Prep
Particle Size Analysis / Texture
Sodium Adsorption Ratio in Soil

C08090808-002 MV1 PR35-8-18 09/09/08 11:20 09/19/08 Soil Same As Above

C08090808-003 MVlPR35-18-34 09/09/08 11:20 09/19/08 Soil Same As Above

C08090808-004 MV1 PR35-34-48 09/09/08 11:20 09/19/08 Soil Same As Above

C08090808-005 MVIPR33-0-12 09/09/08 14:50 09/19/08 Soil Same As Above

C08090808-006 MVIPR33-12-33 09/09/08 14:50 09/19/08 Soil Same As Above

C08090808-007 MV1PR5O-0-6 09/11/08 13:22 09119108 Soil Same As Above

C08090808-008 MV1PR50-6-60 09/11/08 13:22 09119108 Soil Same As Above

C08090808-009 MV1PR13-0-10 09/11/0812:46 09/19/08 Soil Same As Above

C08090808-010 MV1PR15-0-24 09/11/0812:00 09119/08 Soil Same As Above

C08090808-011 MV1 PR15-24-60 09/11/08 12:00 09/19/08 Soil Same As Above

C08090808-012 MV1PR23-0-10 09/11/08 15:00 09/19/08 Soil Same As Above

C08090808-013 MV1PR23-10-60 09/11/08 15:00 09119/08 Soil Same As Above

As appropriate, any exceptions or problems with the analyses are noted in the Laboratory Analytical Report, the
QA/QC Summary Report, or the Case Narrative.

If you have any questions regarding these tests results, please call.

Report Approved By: /

Summary Report: Page 1 of 1

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09 Attachment OP-5a
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LABORATORY ANALYTICAL REPORT

Client: AATA Intemational Inc

Project: Not Indicated

Workorder: C0t090809

Report Date: 10/26/08

Date Received: 09/19/08

Analysis EC Saturation Lime as pH Ca Mg Na SAR Sand Silt Clay Texture Se-

SatPst SatPst CaCO3 SatPst SatPst SatPst SatPst ABDTPA

Units mmhos/cm % % stu_ mcq/L meq/L meq/L unitless % % % mg/kg-dry

Sample In Cliet Sample ID Reaulb Re-lb Remit, Resalb Reslt, Re.lut Re-1t, Resdt Remit, Resale; Rests RemItsResats

COBCOWaBO-001 MVIPR.33.-8
C08090808-002 MVIPR35-8-18
C08090808-003 MVIPR35-19-34

C08090808-004 MV]PR35-34-4t
C08090808-005 MVIPR33-0-12

C08090808-006 MVIPR33-12-33
C08090808-007 MVIPR50-.0-6
C08090608-008 MV]PRSO-6.80
COa0Oaao-009 MVIPR13.0-10

C08090908.010 MV]PR15.8-24
C00008DOa-01 I MVIPR15-24-60
C0809080e-012 MVIPR23I.0-10
C08081100D013 MVIPRt23-10-60

0.78 53.8 2.0 6.1 3.84 1.70 0.17 0.10 31

0.31 34.1 1.1 6.5 1.86 0.86 0.20 0.17 38

2.77 43.2 1.3 6.3 1.96 0.6 0.3 0.26 28

0.53 40.7 1.2 6.6 3.21 1.38 0.41 0.27 44

0.39 27.1 1A 7.0 2.77 1.16 0.55 0.39 58

0.51 34.4 0.6 7.0 3.26 1.42 1.03 .0.68 64
0.47 41.5 1.0 7.8 2.54 1.13 1.13 0.84 72

0.47 35.1 0.7 7.7 2.94 1.30 0.70 0.48 60
0.48 27,1 0.8 7.6 3.22 1.03 1.20 0.83 66
0.52 37.0 1.0 7.6 4.02 1.85 0.44 0.28 42

0.57 31.6 0.7 6.9 4.14 1.69 0.56 0.34 52
0.55 31.7 1.1 7.3 3.56 1.83 0.85 0.52 68

1.82 30.6 0.9 8.0 7.80 3.33 10.2 4.34 62

44

40

44

33

24

4

10

6
18
38

28
16

6

25
22
28
23
18
12
18
14
18
20
20
Is
12

L 0.011
L 0.005

CL 0.009
L 0.0134

SL '0.002
L.S ' 0.002
SL 0.007
SL 0.005
SL ' 0.002

L 0.003
L 0.004

St. 0.005
SL 0.007

(Ný3

Z11",

,a, t
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0
LABORATORY ANALYTICAL REPORT

Client: AATA Intemational Inc
Project: Not Indicated
Workorder: C08090908

Report Date: 10/26/09

Date Reecived: 09/19/08

AnabYsis B-CACL2 QOrgnic
Moater

Unite

S.e.pknID CtimtSsuapte lb

mg/kg-dry %
R-nbR. .1b

C08090808-001
C08090808-002
C08090800-003

c0800008-0"0
C0509080"DS0
COB090808-006
C08008080-w0
COBO90808-008
c0509008-009
C08090808-l01
C0809080"-01I
COS0OOBOB-012
C08090808-013

MVIPR3541-8

MVIPR35-8wIS
MVI PR35-I 0-34

MVlPR35-34-48
MVIPR33-0-12
MVIP'R33.12-33

MVIPteSO-0-6
MVIPR510--60

MVtPR13-0-1O
MVlPRtS.024
MVII'R15-24-60
MVIPR23-0-10
MVI PR23-1 0-60

0.78

0.21

0.27

0.22

* 0.20

* 0.20

-0.20

'0.20

0.23

0.63
0.29

40.20

0.31

5.8

1.2

0.9

0.7

0.8
1.5
1.5

0.5

1.0

2.4

0.9

0.9

0.3

ch

1b.

2Hg

R~
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0
-ENERGY LABORATORIES, INC. '2393 Salt Creek Highway (82601) C•PO Box 3258 -Casper, WY82602

Toll Free 888.235.0515 - 307.235.0515 - Fax 307.234.1639 , casper@energylab.com '- wen energylab.com

QA/QC Summary Report

Client: AATA International Inc

Project: Not Indicated

Report Date: 10/26/08

Work Order: C08090808

Analyte Result Units RL %REC Low Limit High Limit RPD RPDLImIt Qual

Method: ASA15-8 Batch: 20140

Sample ID: LCS-20140 Laboratory Control Sample Run: PSA_081017A 10/17/08 07:01

Sand 90.0 % 1.0 93 85 115

Sample ID: C08091132-001ADUP Sample Duplicate Run: PSA081017A 10/17/08 07:02

Sand 76.0 % 1.0 0 20

Silt 16.0 % 1.0 0 20

Clay 8.00 % 1.0 0 20

Method: ASA29-3 Batch: 20046

Sample ID: MBLK-1 Method Blank Run: HACH DR3000 081009C 10/09/08 14:03

Organic Carbon, Total (TOC) ND % 0.02

Organic Matter, Total (TOM) ND % 0.03

Sample ID: LCS-2 Laboratory Control Sample Run: HACH DR3000_081009C 10/09108 14:03

Organic Carbon, Total (TOC) 1.5 % 0.10 106 70 120

Organic Matter, Total (TOM) 2.6 % 0.17 102 70 120

Sample ID: C08091057-007ADUP Sample Duplicate Run: H1ACH DR3000_081009C 10109/08 14:07

Organic Carbon, Total (TOC) 0.060 % 0.10 0 20

Organic Matter, Total (TOM) O,10 % 0.17 0 20

Method: ASAM10-3 Batch: 20053

Sample ID: LCS-20053 Laboratory Control Sample Run: CONDI-C_081010A 10/10/0807:21

Conductivity, paste extact 3.13 mmhos/cm 0.010 101 70 130

Sample ID: C08090808-O13ADUP Sample Duplicate Run: CONDI-C 081010A 10/10/0807:24

Conductivity, paste enxtact 1.80 mmhos/cm 0.010 0.9 20

Method: ASAMI-3.2 Batch: 20053

Sample ID: LCS-20053 Laboratory Control Sample Run: COND1-C_081010A 10/10/08 07:21

pH, sat, paste 2.1 s.u. 0.10 91 80 120

Sample ID: C08090808-013ADUP Sample Duplicate Run: COND1-C_081010A 10/10108 07:24

pH, sat. paste 8.1 sM. 0.10 1 20

0

Qualifiers:
RL - Analyte reporting limit.

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09

ND - Not detected at the mporing limit.
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ENERGY LABORATORIES, INC. 2393 Sa#l Creek /ighway (82601) PO. Box 3258 - Casper WY82602
Toll Free 888.235 0515 307.235 0515 , Fax 307.234.1639 • casper(enerpyfab. com www energy/ab.com

QA/QC Summary Report

Client: AATA International Inc

Project: Not Indicated

Report Date: 10/26/08

Work Order: C08090808

Analyte Result Units RL %REC Low Limit UighLimit RPD RPDLImit Qual

Method: SW6010B Batch: 19918

Sample ID: MB-19918 Method Blank Run: ICP2-C..080930A 09/30/0823:37

Boron NO mg/kg-dry 0.09

Sample ID: LCS-19918 Laboratory Control Sample Run: ICP2-C_080930A 09/30/08 23:41

Boron 1.3 mg/kg-dry 0.20 98 80 120

Sample ID: C0809080"-O13AMS Sample Matrix Spike Run: ICP2-C_080930A 10/01/08 00:55

Boron 1.6 mg/kg-dry 0.20 94 80 120

Sample ID: C0809080B-013AMSD Sample Matrix Spike Duplicate Run: ICP2-C_080930A 10/01/08 00:59

Boron 1.6 mg/kg-dry 0.20 97 80 120 2 20

Method: SW6010B Batch: 20053

Sample ID: MB-20053
Calcium
Magnesium
Sodium
Calcium, set. paste
Magnesium, sat. paste
Sodium, sat. paste

Sample ID: LCS-20053
Calcium
Magnesium
Sodium

Sample ID: C08090809-001AMS2
Calcium
Magnesium
Sodium

Sample ID: C08090809-001AMSD2
Calcium
Magnesium
Sodium

Sample ID: C08090808-O13ADUP
Calcium
Magnesium
Sodium
Calcium, sat. paste
Magnesium, sat. paste
Sodium, sat paste

Method Blank

ND mg/L

ND mg/L

ND mg/L

ND meq/L

NO meq/L

ND meq/L

Laboratory Control Sample

61.7 mg/L

62.3 mg/L

51.3 mg/L

Sample Matrix Spike

183 mg/L

129 mg/L

106 mg/L

Sample Matrix Spike Duplicate

190 mg/I

134 mg/L

105 mg/L

Sample Duplicate

146 mg/L

37.0 mg/L

227 mg/L

7.29 meeq/L

3.08 meo/L

9.89 maq/L

Run: ICP2-C 091013A

0.2
0.2
0.3

0.008
0.02
0.01

0.50
0.50
0.50

0.50
0.50
0.54

0.50
0.50
0.54

0.79
0.95
1.3

0.040
0.080
0.058

123
125
103

212
217
204

227
226
203

0

Run: ICP2-C_001013A
70 130

70 130

70 130

Run: ICP2-C_081013A

75 125

75 125

75 125

Run: ICP2-C081013A

75 125

75 125

75 125

Run: ICP2-C_081013A

10/13/09 23:17

10/13/08 23:21

10/13108 23:30
S
S
S

10/13/08 23:34
20 5
20 S
20 S

10/14/09 00:55
20
20
20

4.2

3.4

0.6

6.7

7,8
3.3

Qualifiers:

RL -Analyte reporting limit.
S - Spike recovery outside of advisory limits.

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 OctO9
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0
ENERGY LABORATORIES, INC. -2393 Sa#t Creek Highway (82601) P0O. Box 3258 " Casper; WY82602

Toll Free 88W.235 0515 - 307.235.0515 , Fax 307.234.1639 , casper~gienergylab com . ww•energylab.com

QAIQC Summary Report

Client: AATA International Inc

Project: Not Indicated

Report Date: 10/26/08

Work Order: C08090808

Analyte Result Units RL %REC Low Limit High Limit RPD RPDUmIt Qual

Method: SW7742 Batch: 19919

Sample ID: MB-19919 Method Blank Run: CVAA-C202_081001B 10101108 15:06

Selenium ND mg/kg-dry 0.001

Sample ID: LCS-19919 Laboratory Control Sample Run: CVAA-C202.081001B 10/01108 15:15

Selenium 0.272 mg/kg-dry 0.0020 80 eo 120

Sample ID: C080a0809-013AMSD Sample Matrix Spike Duplicate Run: CVAA-C202 081001B 10/01108 16:00

Selenium 0.392 mg/kg-dry 0.0040 116 80 120 2.7 20

Sample ID: C0809008-O13AMS Sample Matrix Spike Run: CVAA-C202_081001B 10/01/08 16:04

Selenium 0.382 mg/kg-dry 0.0040 113 80 120

Method: USDA23c Batch: 19920

Sample ID: MB-19920 Method Blank Run: ORION 3 STAR PH 080927A 09/27/08 11:44

Lime as COCO3 0.2 % 0.1

Sample ID: LCS-19920 Laboratory Control Sample Run: ORION 3 STAR PH_080927A 09/27/08 11:45

Lime as CaCO3 2.75 % 0.10 102 70 120

Sample ID: C08090808-O13ADUP Sample Duplicate Run: ORION 3 STAR PH_080927A 09/27/08 11:58

Lime as CaCO3 0.744 % 0.10 18 20

Method: USDA27a Batch: R109023

Sample ID: LCS-20053 Laboratory Control Sample Run: SARTORIUS_081010A 101/08 15:42

Saturation Percentage 49.3 % 0.10 99 80 120

Qualifiers:
RL - Analyte reporting limit.

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09

ND - Not detected at the reporting limit.
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0
Chain of Custody and Analytical Request Record

PH FARe PAINT. Prvd ...,.mic In.f,,...,tl.nn s • l
Page _ of

Company Name: Project Name, PWS, Permit. Etc. Sample Origin EPA/State Compliance:

,44 A /A'-1 .I State: Yes ElV No El
Report Mail Address: Contact Name: PhonetFax: Email: Sampter (Please Print)7,7ZqO &Ad .• k .- SF " 5ý14 e7M//'*" -p ') 74..-_ P-?-../1e• Em /fl:"o/.- (eoape:(Pes dt

Die-Ov e "- aýt &26W, &5-S-D q z. & -C -- AN C-_ta"4
Invoice Address: Invoice Contact & Phone: Purchase Order. Quote/Bottle Order.

Special Report/Formats - ELI must be notified !. -j"j I Contact ELI prior to .. b•,d.

o - RUSN sample eubmittalprior to sample submittal for the following: IS R - for charges and cOOl-r* 'D
C--•o• 81 I I I Ischeduling-See 7- Z 4

I Instruction Page

Eow Alt-l o o Comments: ........

J GSA El EDD/EDT(ElectroncData) ' 2 -C
El POTW/WW'rP Format: rz (

ElState: ____ lLEVEL IV W -a
ClOther:l ____e__ NELAC MA g

(LI 0 H Cu.reay SWM,
SAMPLE IDENTIFICATION Cottection Collection

(Name, Location, Interval, etc.) Date Time __fth

ige_ S_ pe__l RIe/t /l : biZ- s s

A01

Ro_ ___ -os-- -i L 'J Ale, Ig
Custody Rdnqus hud by (pnt) Down-hr, (ub p rit):O~.f

Record HaRnwtishmtrdbP1:I takt y - ,

MUST be IY.
Signed Sampl Disotsal5: Return to Client: Lab 01h sal: -edbLaotry DtWh ga.

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested.
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report.

Visit our web site at www.eneraylab.com for additional Information, downloadable fee schedule, forms, and links.

,0
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Chain of Custody and Analytical Request Record
PLEA-- --- M' -•1,. - .. • hl,, * .. . .-

Page of

Company Narme: Prpect Name PINS, Pemk, Etc. Sample Grsrm - PNSlata CGTrplmne

e- /4'-- - LIZ I State: 4J Yes [UY No E0
Report Mail Address: Contact Name: Phone/Fax: Email: Sampler: (Please Print)

.&AICe F sl ,~ 7t-.-Ve-t' -
Cu..-- Ji'-,- CT,,-, --

Invoice Address: LivoPce Contact & Phone: Purchase Order. Quote/BotlIe Order

Special Report/Formats - ELI must be notified t C Contact ELI prior to Shipped si:
prior to sample submittal for the following: o ----- RRUSH sample submittal 07paIs. for charges and CoolearlI)l;

I 0- - scheduling-See
2 mm ý1-L InstructinPg

F-DW -A2.LA <0 Comments: _______

Q] GSA E EDD/EDTloecronmc Data) W R11ep

E POTW /TP Format: (E S o• i C
EState: ______ L] LEVEL IV E(N N-Other: _ LNELAC HE<e(

SAMPLE IDENTIFICATION Collection Colection 4 lut(Name, Location, Interval, etc.) Date rime MATRIX M. Satchure

_______ndy (da): atturbl

'Ao /04 ~ ) 7/,0 0 i 1 6 ,2:Z6)

I J

7 \V

.Retnwi,5.d by (mcin: Deeftrrr . 1 -- - tved, by (pl-rl: cataryre Signebe
Custody /(V "/
Record, uiquhhad by punit; ire "n .: R-Knad by (ptrl): Oa.tmmn: Sitnatue.

MUST be
Signed ampleleel: Return to Client; Lab DIspsal. -R * i yLa bo r l r D i p s a :Ile g o/ & Z 0 4 A

In certain circumstances, samples submitted to Energy Laboratories, Inc. maybe subcontractedtootho erti d laboratories In orderto complete the analyse requested.
This serves as notice of this posasbility. All sub-contract data will be dearly notated on your analytical report.

Visit our web site at www.eneergvab.com for additional Information, downloadable fee schedule, forms, and links.
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1.0 Introduction

The Lost Creek Project (Project), a proposed in-situ uranium mine, is located in
Sweetwater County, on the northeastern edge of the Great Divide Basin of south-central
Wyoming, approximately 38 miles northwest of Rawlins. This report describes the soils
at the Plant site of the Lost Creek Permit Area (Permit Area; Figure OP-5b-1).:

Soils in Sweetwater County have not been mapped as part of the National Cooperative

Soil Survey (NCSS), although two empirical studies were conducted at the 1:100,000 and
the 1:500,000 scales (Munn and Arneson, 1998 and 1999). AATA International, Inc.
(AATA) of Fort Collins, Colorado completed an Order 3 field survey of the Permit Area
in the summer of 2006. The results of the Order 3 survey were submitted to the Land
Quality Division (LQD) of the Wyoming Department of Environmental Quality (WDEQ)
in December 2007 as Appendix D7 of the Lost Creek Permit application (LQD

Temporary Filing Number [TFN] 4 6/269).

In accordance with LQD Guideline No. I (WDEQ-LQD, 1994), a more detailed Order I

soil survey is needed for the portions of the Permit Area where mining-related surface
disturbance is proposed. The Plant site is one of the first proposed surface disturbance
areas of the Project; therefore, an Order 1 soil survey was conducted at the Plant site in

September 2008; these results are included in the WDEQ Permit Application as
Operations Plan Attachment OP-5a. An Order I soil survey was conducted
concurrently for Mine Unit 1, another area of proposed disturbance, which will be
summarized in the Mine Unit One package. The most recent Order 1 soil survey
occurred in September, 2009. This survey included areas where the surface will be
disturbed by deep injection wells or road/pipeline corridors. Laboratory analysis is not
yet complete. This report will be updated when the laboratory results are available.

2.0 Methodology

The Order I soil survey work plan was developed based on LQD Guideline No. I
(WDEQ-LQD, 1994). The soil survey was conducted according to protocols in the
National Soil Survey Handbook, which provides the major principles and practices used
in standard soil surveys (Soil Survey Staff, 1993). Information was recorded on Soil

Description Field Sheets.

The study area included four deep injection well sites, connecting roadways (where
present), and a corridor for a pipeline and road (Figure OP-A5b-1). The total study area

Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev4 Oct09

Attachment OP-5b Page-1



is approximately 55 acres. The study area is somewhat larger than the anticipated

disturbance area to ensure adequate coverage.

The Order I soil survey fieldwork was completed in September 2009 by Jim Nyenhuis
under the supervision of AATA. In preparation for the survey, Nyenhuis reviewed field
photographs, laboratory data, and previous reports in order to become familiar with

existing knowledge of site soils.

The field survey began on September 8 2009 with the examination of unused dry mud

pits as examples of site soil profiles. Fifteen locations were selected for excavation, based
on site topography and surface conditions. Sampling locations are shown in Figure
OP-5b-1. These locations were excavated to a depth of 60 inches, or to the C horizon, by
a backhoe on September 9 through 11. Each excavation was approximately 15 feet in
length, five feet in depth, and four to five feet in width, and oriented to provide good
lighting on the north soil face for descriptions and pictures. The bottom of each profile
was flat for a length of five feet, with a slope at one end for access. Each of the profiles
was described and sampled. Photographs of the soil profiles are included as Addendum

OP-5b-1.

Four or five horizons or sub-horizons were described and sampled at each soil profile.
The upper and lower boundary of each layer was delineated, and then representative,

depth-integrated samples were collected by scraping the exposed soil into a container.
Samples were prepared on-site, and labeled with a unique identification code. For
QA/QC purposes, one sample each day was split, and each subsample submitted to the
laboratory with a unique identification code.

2.1 Laboratory Analysis

All samples collected from the study area were sent to the Colorado State University

Soils Lab, in Ft Collins, Colorado in September 2009 for analysis. One deep well site was
relocated, so SEPADPR-I was no longer within the study area; samples from this site

were not analyzed. Laboratory analyses included the topsoil suitability criteria noted in
LQD Guideline No. 1, soil texture, and soil fertility parameters.

3.0 Results and Discussion

Three soil types were identified during the Order I surveys in 2008 and 2009, and these
three soil types can generally be identified by surface indicators. Pepal Sandy Loam is
the dominant soil type, found in areas of upland big sagebrush habitat, where sagebrush is

moderate to dense. The Poposhia Loam is found exclusively in drainages, where there is
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0 Lowland Big Sagebrush habitat and dense, larger sagebrush. The Teagulf Sandy Loam

occurs in upland areas on subtle ridges and west-facing slopes where the sagebrush is

sparse, cushion plants are common, and there is a concentration of pebbles and gravels on

the soil surface due to aeolian erosion.

This abbreviated report is intended to keep DEQ personnel updated regarding the

progress of on-site soil studies. A comprehensive report will be submitted once lab results

become available. No soil types, other than the three described above, were found

during the September 2009 Order I soil survey of the deep well sites and associated

corridors.
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Order 1 Soil Survey Photolog

File
No. Name Easting Northing Date Description

019_19 261463 4668821 13-Sep-09 Photo of NWPadPrl pit

2 023_23 261463 4668821 13-Sep-09 Photo of NWPadPrl landscape

3 034_34 263500 4668834 13-Sep-09 Photo of NCPadPrl landscape

4 038_38 263500 4668834 13-Sep-09 Photo of NCPadPrl pit

5 046_46 264221 4667085 13-Sep-09 Photo of SEPadPrl pit

6 049_49 264221 4667085 13-Sep-09 Photo of SEPadPrl landscape

7 057_57 266288 4669157 13-Sep-09 Photo of NEPadPrl landscape

8 06262 266288 4669157 13-Sep-09 Photo of NEPadPrI pit

9 067_67 265955 4669129 13-Sep-09 Photo of NEPadPr2 pit

10 070_70 265955 4669129 13-Sep-09 Photo of NEPadPr2 landscape

11 07474 262682 4668495 13-Sep-09 Photo of EWPadPr2 pit

12 077_77 262682 4668495 13-Sep-09 Photo of EWPadPr2 landscape

13 08282 262604 4668494 13-Sep-09 Photo of EWPadPrl pit

14 099_99 263079 4668535 13-Sep-09 Photo of EWPadPr4 pit

15 105_105 263946 4668649 13-Sep-09 Photo of EWPadPr5 pit

16 106_106 263946 4668649 13-Sep-09 Photo of EWPadPr5 landscape

17 11.0110 264859 4668795 13-Sep-09 Photo of EWPadPr7 pit

18 113_113 264859 4668795 13-Sep-09 Photo of EWPadPr7 landscape

19 121_121 264554 4668677 13-Sep-09 Photo of EWPadPr6 pit

20 123_123 264554 4668677 13-Sep-09 Photo of EWPadPr6 landscape

21 1279127 265777 4668445 13-Sep-09 Photo of EWPadPr8 pit

22 129_129 265777 4668445 13-Sep-09 Photo of EWPadPr8 landscape

23 133_133 263794 4667093 13-Sep-09 Photo of SEPad2Prl landscape

24 136 136 263794 4667093 13-Sep-09 Photo of SEPad2Prl pit
Photos by J. Nyenhuis
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1. Photo of NWPadPrl pit.

2. Photo of NWPadPrl landscape.
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3. Photo of NCPadPrl landscape.
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4. Photo of NCPadPrI pit.
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5. Photo of SEPadPrI pit.
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6. Photo of SEPadPrl landscape.

7. Photo of NEPadPrI landscape.
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8. Photo of NEPadPrl pit.
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9. Photo of NEPadPr2 pit.
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10. Photo of NEPadPr2 landscape.

11. Photo of EWPadPr2 pit.
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12. Photo of EWPadPr2 landscape.
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13. Photo of EWPadPrI pit.
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14. Photo of EWPadPr4 pit.
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15. Photo of EWPadPr5 pit.
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16. Photo of EWPadPr5 landscape.

17. Photo of EWPadPr7 pit.
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18. Photo of EWPadPr7 landscape.
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19. Photo of EWPadPr6 pit.
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20. Photo of EWPadPr6 landscape.
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21. Photo of EWPadPr8 pit.
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22. Photo of EWPadPr8 landscape.

23. Photo of SEPad2Prl landscape.
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24. Photo of SEPad2Prl pit.
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