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Design Report
Ponds 1 & 2

1.0 Introduction

Western States Mining Consultants, P.C. (WSMC) has complete the design of a
two evaporation ponds at the Lost Creek ISR project in Carbon County, Wyoming.
Both ponds are identical and are adjacent to one another

Both ponds are approximately 155 feet wide and 260 feet long and have a capacity
of approximately 2.3 acre-ft each.

Included in this design report are the following:

. Stability analyses of the embankment,

. Freeboard calculations,

. Slope protection recommendations, and the
. Geotechnical Report.

2.0 Stability Analysis and Settlement

Stability Analysis

Slope stability analyses were performed on embankment cross-section determined
to be the most critical. Embankment slopes are 3:1 (h:v) for the upstream slope
and 2:1 (h:v) for the downstream slope.

The material properties for the slope stability analyses were obtained from

historical values used in similar projects and compared to drilling logs. They are
presented in Table 1, Material Properties.

Western States Mining Consultants, P.C. 1
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Table 1
Material Properties
Material Type Cohesion Friction Unit Weight
(pcf) Angle (pcf)
Fill Material 300 15 115
Native Soils 300 15 110
Bedrock 600 30 150

The computer program STABR was used to generate the slope stability analyses.
The program uses the Modified Bishop Method developed by LeFebvre in 1971 to
determine minimum factors of safety. Specific input requirements of the program
include material properties (listed above), . surface profiles and phreatic surface
profiles. Analyses were performed for both the upstream slope and downstream
slope at Station 25+00 of the Phase 2 modification. The analyses included both the
static and psuedostatic cases. A static safety factor of 1.5 and a psuedostatic safety
factor of 1.0 is considered stable for earth filled dams. Results of the analyses are
shown in Table 2, Stability Analyses.

Table 2
Stability Analyses - Station 25+00
Slope Static Psuedostatic
Downstream 2.128 2.575

All input data and output results of these analyses are included as Appendix 1 to
this report.

Settlement Analysis

The foundations of the ponds will be a very dense clayey sandstone. The bearing
strength of this material is about 10 kips (20,000 Ibs/ft?). The ponds are designed
to have a maximum water depth of approximately 6 feet. This will apply
approximately 374.4 Ibs/ft?. Therefore settlement of the pond is not anticipated
with these water volumes.

Western States Mining Consultants, P.C. 2
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3.0 Freeboard

The design freeboard must be of sufficient height above the maximum design
water level to impound water when it rises above the design water level under the
combined action of:

. waves,

. run-up, and

. wind-tide.
Wave height and wind-tide depend on the reservoir configuration; run-up is a

function of the steepness and roughness of the design dike slope, the wave length
and wave period (Linsley and Franzini, 1964)

The following assumptions were made in calculating the wind-tide, wave height,
and run-up for Pond 1 Reservoir:

. Wind Velocity, Vw = 80 mph
. Fetch (length of water surface in miles), F = 0.05 miles
. Average depth of pond, d = 6 feet

The following calculations wre based the above assumptions:

Wind Tide (Z5s)

Zs = VW?F/1400d = 80° x 0.05/(1400 x 6) = 0.038 feet

Wave Height (Zw)

Significant wave height (13% exceeding) , Zw

Zw = 0.034 VW"%F%4"= 0,034 x 80 "% x 0.038 °** = 0.932 feet

Western States Mining Consultants, P.C. 3
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Design

Design wave height (4% exceeding) , Z’

Z’ =1.67Zw=1.67 x 0.932 = 1.55 feet

Run-up

Assume 3:1 slope (moderately smooth slope)

Wave Period (tw)

tw = 0.46 VW**F**®=0.46 x 80 °**x .05 **® = 1.37

Wave length (lw)

lw=5.12 tw? = 9.57

Zw = 0.07 (from Linsley and Franzini, pg 167)

Run-up, Zr/Zw = 1.2 (Interpolated)

Zr =1.2x0.932=1.12 feet

Freeboard

Freeboard = Wind-tide + wave height (<4%) = run-up
=/s+Z2+7Zr=0.04+155+112=2.71

Use 3 feet

Western States Mining Consultants, P.C. 4
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4.0 Slope Protection

Upstream Slope Protection - The upstream slopes of earth filled dams must be
protected against destructive wave action. The liner will provide all the required
slope protection. No other measures are anticipated for these facilities.

Downstream Slope Protection - The downstream slope of the embankment will
covered with topsoil and vegetation.

5.0 Geotechnical Report

The geotechnical report prepared by Inberg-Miller Engineers. The report in its
entirety is shown as Appendix B of this report. Inberg-Miller drilled 12 borings.
Boring B2 is the closest to the proposed pond location and that is the one used for
the aforementioned analyses.

Liquifaction Potential

The liquifaction potential appears to be low for the surrounding the ponds, used for
pond construction and the foundation of the ponds for the following reasons:

. The fines in the soils are greater than 15 percent, typically in the 25 - 30%

range.
. The soils in the area are typically very dry. Usually less then 10%.
. The soil penetration resistance is high. Typical blowcounts of greater than

50 blows per foot.

Western States Mining Consultants, P.C. 5
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Input file - Typical Cross-section Downstream - Static Case

Typ XSDSs 2:1
0011410 0.00.0

55.9 0 5
55.9 7
-10 9 9 9 9 9 10 40
0 9 9 9 9 9 10 40
179 3 3 3 3 9 10 40
23.4 1.19 1.19 1.19 1.19 9 10 40
26.9 0 0 0 0 10.8 10.8 40
294 O 0 0 0 12 12 40
394 O 0 0 0 12 12 40
41.9 0 0 0 0 10.8 10.8 40
494 3.8 3.8 3.8 3.8 7.1 10 40
55.9 7.1 7.1 7.1 7.1 7.1 10 40
100 7.1 7.1 7.1 7.1 7.1 10 40
1 300 15 115
2 300 15 110
3 600 30 150
-10 3
0 3
17.9 3
234 7
269 9
29.4 10
394 13
41.9 14
49.4 15
55.9 15
100 15
0

10 TRIAL FAILURE SURFACES
5\75 LOWEST FACTOR OF SAFETY IS 2.128
5 o
5 10 \
; 15 ! . I = T '// ! ! J
= —-20 0 20 40 60 80 100

HORIZONTAL DISTANCE (FEET)

Typ XS DS s 21
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Output file - Typical Cross-section Downstream - Static Case

Typ XSDSs 2:1

CONTROL DATA

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 11
NUMBER OF SOIL LAYER BOUNDARIES 4
NUMBER OF PORE PRESSURE LINES 1

NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT S1,52 = .00 .00

SEARCH STARTS AT CENTER ( 55.9, .0),WITH FINAL GRID OF 5.0

ALL CIRCLES PASS THROUGH THE POINT ( 55.9, 7.0)

GEOMETRY

SECTIONS -10.0 .0 179 234 269 294 394 419 49.4 55.9 100.0

T.CRACKS 90 90 30 12 O 0O O 0 38 71 71
WINCRACK 90 90 30 12 0 O O 0 38 71 71
BOUNDARY1 90 90 30 12 O O O 0 38 71 71
BOUNDARY2 90 90 30 12 O .0 O .0 38 71 71

BOUNDARY 3 9.0 9.0 9.0 9.0 108 120 120 108 7.1 71 7.1

BOUNDARY 4 10.0 10.0 10.0 10.0 10.8 12.0 12.0 10.8 10.0 10.0 10.0

SOIL PROPERTIES

LAYER COHESION FRICTIOH ANGLE DENSITY
1 300.0 15.0 115.0
2 300.0 15.0 110.0
3 600.0 30.0 150.0

PORE PRESSURE DATA

COORDINATES OF EQUI-PRESSURE LINES

SECTIONS -10.0 .0 179 234 269 294 394 419 49.4 55.9 100.0

LINE1 30 30 30 70 9.0 100 13.0 140 150 15.0 15.0

Western States Mining Consultants, P.C.
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VALUES OF PRESSURE ON EQUI-PRESSURE LINES

LINE
1

PRESSURE

.0

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS(BISHOP) FS(OMS)

7.0

21.2
9.7
8.6

16.6

14.2
18.3
10.6

1
2 122
3 12.2
4
5
6
7
8 21.2
9
10
11

7.0 55.9
12.2 65.9
12.2 45.9
21.2 35.9
19.7 45.9
8.6 50.9
16.6 40.9
21.2 35.9
19.2 40.9
23.3 35.9
15.6 45.9

.0 15.215 15.199

O Kkkkkkkkkkk

BISHOPS SOLU. DID NOT CONVERGE IN 21 ITERATIONS

0 2.582

BISHOPS SOLU. DID NOT CONVERGE IN 21 ITERATIONS

.0 3.046 2.103
-10.0 6.012 5.764
.0 6.506 6.276
.0 2.128 1491
.0 3.046 2.103
-5.0 2577 2.128
-5.0 3.126  2.467
-5.0 4459 4115

F.S. MINIMUM= 2.128 FOR THE CIRCLE OF CENTER ( 40.9, .0)

Western States Mining Consultants, P.C.
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Input file - Typical Cross-section Downstream - Psuedostatic Case

Typ XSDSp 2:1
0011410 0.101

55.9
55.9
-10
0
17.9
23.4
26.9
29.4
39.4
41.9
49.4
55.9
100

0
7
9
9
3
1.19
0
0
0

0

3.8
7.1
7.1

5

OO0OO0OOrwwwvo

3.8
7.1
7.1

1 300 15 115
2 300 15 110
3 600 30 150

-10
0
17.9
23.4
26.9
294
39.4
41.9
49.4
55.9
100
0

ELEVATION (FEET)

51

TRIAL

LOWEST

10
15

9 9 9 10
9 9 9 10
3 3 9 10
119 119 9 10
0 0 10.8 10.8
0 0 12 12
0 0 12 12
0 0 10.8 10.8

3.8 3.8 7.1 10
7.1 7.1 7.1 10
7.1 7.1 7.1 10

FAILURE SURFACES
FACTOR OF SAFETY IS

40
40
40
40
40
40
40
40
40
40
40

2.575

—20

0 20 40

HORIZONTAL DISTANCE (FEET)

Typ XS DS p

Western States Mining Consultants, P.C.
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Output file - Typical Cross-section Downstream - Psuedostatic Case

BISHOP MODIFIED,LEFEBVRE 1971

Typ XSDSp 21

CONTROL DATA

NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 11
NUMBER OF SOIL LAYER BOUNDARIES 4
NUMBER OF PORE PRESSURE LINES 1

NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT S1,52 = .10 .10

SEARCH STARTS AT CENTER ( 55.9, .0),WITH FINAL GRID OF 5.0

ALL CIRCLES PASS THROUGH THE POINT ( 55.9, 7.0)

GEOMETRY
SECTIONS -10.0 .0 179 234 269 294 394 419 49.4 559 100.0

T.CRACKS 90 90 30 12 O O O .0 38 71 71
WINCRACK 90 90 30 12 0 O .0 0 38 71 71
BOUNDARY1 90 90 30 12 O .0 O .0 38 71 71
BOUNDARY2 90 90 30 12 O O O 0 38 71 71
BOUNDARY 3 9.0 90 90 9.0 108 120 120 108 71 7.1 7.1
BOUNDARY 4 10.0 10.0 10.0 10.0 10.8 12.0 12.0 10.8 10.0 10.0 10.0

SOIL PROPERTIES

LAYER COHESION FRICTIOH ANGLE DENSITY
1 300.0 15.0 115.0
2 300.0 15.0 110.0
3 600.0 30.0 150.0

PORE PRESSURE DATA
COORDINATES OF EQUI-PRESSURE LINES

SECTIONS -10.0 .0 17.9 234 269 294 394 419 49.4 55.9 100.0
LINE1 30 30 30 70 90 100 13.0 14.0 15.0 15.0 150

Western States Mining Consultants, P.C.
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VALUES OF PRESSURE ON EQUI-PRESSURE LINES

LINE
1

PRESSURE

.0

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS(BISHOP) FS(OMS)

1 70

2 122
3 212
4 30.8
5 357
6 351
7 26.0
8 301
9 212
10 227
11 273
12 183
13 20.2
14 245
15 289
16 273
17 222
18 26.3
19 183
20 204
21 242
22 283
23 26.3
24 224
25 26.2
26 189
27 209
28 245
29 283
30 26.2
31 23.0
32 26.6
33 19.7
34 217
35 251
36 28.6
37 26.6
38 238
39 271
40 20.6
41 22,6
42 258
43 29.2

7.0
12.2
21.2
30.8
35.7
30.1
26.0
251
21.2
27.7
32.3
23.3
30.2
34.5
38.9
32.3
37.2
41.3
33.3
40.4
44.2
48.3
41.3
47.4
51.2
43.9
50.9
54.5
58.3
51.2
58.0
61.6
54.7
61.7
65.1
68.6
61.6
68.8
72.1
65.6
72.6
75.8
79.2

55.9
65.9
75.9
85.9
90.9
85.9
80.9
80.9
75.9

80.9
85.9
75.9
80.9
85.9
90.9
85.9
85.9
90.9
80.9
85.9
90.9
95.9
90.9
90.9
95.9
85.9
90.9
95.9
100.9
95.9
95.9
100.9
90.9
95.9
100.9
105.9
100.9
100.9
105.9
95.9
100.9
105.9
110.9

.0

5
5.0
.0
-5.0
-5.0
-5.0
-10.0
-10.0
-10.0
-5.0
-15.0
-15.0
-15.0
-20.0
-20.0
-20.0
-15.0
-25.0
-25.0
-25.0
-30.0
-30.0
-30.0
-25.0
-35.0
-35.0
-35.0
-40.0
-40.0
-40.0
-35.0
-45.0
-45.0
-45.0
-50.0
-50.0
-50.0

0
0
0
0
.0
0

Western States Mining Consultants, P.C.

12.687 12.698

10.898
5.028
4.820
6.443

7.458
4.413
6.795
5.028
3.741
3.794
4.667
3.545
3.330
3.649
3.794
3.141
3.213
3.590
3.111
2.998
3.224
3.213
2.913
2.968
3.180
2.910
2.836
3.004
2.968
2.782
2.827
2.964
2.780
2.730
2.863
2.827
2.686
2.726
2.816
2.679
2.647
2.757

9.991
4.003
3.434
4.733

4.513
3.240

3.780
4.003

3.020
2912
4.014
3.043
2.708
2.871
2912
2.678
2.629
3.218
2.752
2.543
2.650
2.629
2.549
2.509
2.894
2.613
2.460
2.533
2.509
2.469
2.435
2.717
2.515
2.398
2.452
2.435
2.402
2.375
2.591
2.434
2.343
2.386





0802-Appendix A

Stability Analysis-Ponds 1&2
Lost Creek LLC

January 8, 2009

Page 7

44
45
46
47
48
49
50
51

27.1
24.6
27.9
21.6
23.6
26.7
29.9
27.9

72.1
79.6
82.9
76.6
83.6
86.7
89.9
82.9

105.9
105.9
110.9
100.9
105.9
110.9
115.9
110.9

-45.0
-55.0
-55.0
-55.0
-60.0
-60.0
-60.0
-55.0
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2.726
2.606
2.645
2.701
2.594
2.575
2.672
2.645

2.375
2.341
2.321
2.488
2.362
2.290
2.327
2.321
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INBERG-MILLER ENGINEERS

QUALITY SOLUTIONS THROUGH TEAMWORK

September 8§, 2008 13854-CX

Mr. Steve Hatten

Lost Creek ISR, LLC

5880 Enterprise Drive, Suite 500
Casper, WY 82601

RE: SUBSURFACE EXPLORATION AND
GEOTECHNICAL ENGINEERING REPORT
URANIUM PROCESSING PLANT
SWEETWATER COUNTY, WYOMING

Dear Steve:

We are enclosing the original and two copies of our subsurface Exploration and Geotechnical
Engineering report for the above-referenced project. The work described in this report has been
completed per our Service Agreement and proposal (Appendix A) dated August 5, 2008,

It has been a pleasure participating in this project. We are available to provide additional
services at your request, Services we could provide include:

e additional field exploration ® surveying

e environmental assessment e construction materials testing

e civil engineering * observation of excavations and
o plan and specification review earthwork

I you have any questions or comments, please contact us at 307-577-0806.

Sincerely,

INBERG-MILLER ENGINEERS

g

Sen Hauser E1.T.
Geotechnical Engineer

BH:1Im\13854-cx\13854-cx rpt

Enclosures as stated

124 East Main Street 1120 East “C” Street 350 Parslay Boulevard 428 Alan Road 520 Witkes Drive, Sufle i3
Riverton, WY 82501 Casper, WY 82801 Cheyenns, WY 82007 Powell, WY 82435 Green River, WY 62935
307-856-8136 307-577-08C6 307-635-6827 307-754-T170 307-875-4334
307-856-3851 (fax) 307-472-4402 {fax) 307-635-2713 {fax) 307-754-7088 {fax) 307-875-4395 (fax)

rivedon@inberg-miller.com casper@inberg-mifler.com cheyenne@inberg-miller.com pawell@inberg-millercom  greenrver@inberg-miller.com
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Summary

Based on information obtained from our subsurface exploration and laboratory testing of
recovered samples, it is our opinion that the site is suitable for construction of the proposed
uranium processing plant, subject to considerations for site preparation and foundations as
described in this report. Our field exploration included 12 test borings to depths ranging from
20 to 45 feet. Soils encountered included varying layers of sand and clay. Soils at anticipated
shallow foundation depths were generally in a very dense or hard condition. Groundwater was
not encountered within any of the test borings.

The proposed building can be supported on conventional, shallow spread, and continuous
footings bearing on properly prepared and compacted native subgrades. Footings can be placed
on firm, native soil subgrades that have been scarified, moisture conditioned, and compacted as
described in the recommendations.

Scope of Services

The purpose of this study was to explore subsurface conditions at the site of the proposed
uranium processing plant, and to provide geotechnical recommendations for design and
construction. Specific recommendations and information are provided about foundation types,
bearing capacity, groundwater conditions, earthwork, and other pertinent foundation and
construction requirements,

Project Information

Project information was provided by Steve Hatten and Catherine Bull with Lost Creek ISR,
LLC. 1t is our understanding the project will consist of constructing a new uranium processing
plant and two containment ponds.

Detailed information on the structural loads was not available at the time this report was
prepared. However, based on information provided, we assume that the proposed buildings will
have low to moderate loads, These assumptions include maximum wall loads on the order of 3
kips per linear foot and maximum isolated columns loads on the order of 60 kips. In addition
we understand there will be processing tanks with approximate loads of 100 kips. Some
recommendations provided in this report will not be appropriate for buildings with loads in
excess of those described above. Based on preliminary drawings provided to us we understand
the project will include the construction of a main plant with approximate dimensions of 425
feet by 200 feet. In addition, the project will have two out buildings, one located at the north
edge, and the other located at the southeast corner of the plant. We assume structural loads for
these buildings will be similar o the main processing plant. Test borings were placed within the
proposed footprint of each out building.

INBERG-MILLER ENGINEERS 1 September 8, 2008
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Grading plans were not provided to us at the time this report was prepared. We assume that
some minor grading will be required for the proposed plant, and cut and fill depths will be less
than 3 feet. If cuts and fills significantly in excess of these assumptions are planned for the
proposed plant, we should be provided plans and the recommendations of this report should be
reviewed for conformance with the planned site configuration. Cut and fill recommendations
have not been provided for the proposed containment ponds.

Field Exploration

The fieldwork was performed using a Mobile B-57 truck-mounted drilling rig at the site from
August 11 through August 15, 2008. Twelve test borings were advanced to depths of 20 to 45
feet. Drilling was performed using 4.25-inch inside diameter, hollow-stem augers. The augers
act as a continuously advancing, steel casing, The method prevents test holes from caving in
above the levels to be tested. Sampling tools are lowered inside the hollow-stem for testing into
undisturbed soils.

Drilling and field sampling were performed according to the following standard specifications:

1. “Standard Practice for Using Hollow-Stem Augers for Geotechnical Exploration and
Soil Sampling,” ASTM D6151.

2. Sampling with a 2-inch O.D., split-barrel (split-spoon) sampler per ASTM D1586,
“Penetration Test, and Split-Barrel Sampling of Soils.” Ninety-eight such tests were
performed. Standard penetration test blow counts were obtained by driving a 2.0-inch
diameter split-spoon sampler into the soil using an automatic hammer that drops a 140-
pound hammer a distance of 30 inches. The SPT N-value is the blow count for 12
inches of sampler penetration. N-values are correlated fo soil relative density, hardness,
strength and a variety of other parameters.

The soil samples were field classified by the geotechnical engineer, sealed in containers to
prevent loss of moisture, and returned to our laboratory. A field log was prepared for each
boring during drilling, The borings were located in the field by pacing from property corners.

Laboratory Testing Program

Upon return to the office, samples were classified visually in accordance with ASTM D2488.
In order to better classify the recovered samples and determine their engineering properties, the
following laboratory soil tests were performed:

TESTS
L. Moisture Content (ASTM D2216) 98
2. Atterberg Limits (ASTM D4318) 7
3. Sieve Analysis (#4 to #200) (ASTM C136 and C117) 13
4. Water Soluble Sulfate 4
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A Final Log for each boring was prepared containing the work method, samples recovered, and
a description of soils encountered. The sieve analyses are presented graphically in Appendix C.
All other test results are arrayed on the final logs bound into Appendix B.

Site Conditions

The site is located approximately 23 miles southwest of Bairoil, Wyoming. The site is
vegetated with sparse native grass. The topography at the site slopes gently to the south. A Site
Location Map, Site Observation Sheet, and Test Boring Location Plan in Appendix A describe
the site in more detail.

Subsoil Conditions

The subsoil classified in the 12 test borings performed at the site consisted of varying layers of
sand and clay over sedimentary bedrock. The following paragraphs represent only general
subsotl conditions for the site due to the degree of variability within the subsoil. The final logs
presented in Appendix B should be viewed for specific details about the subsoil conditions.

The topsoil consists of 0.5 to 2 feet of sandy clay. The organic content of the soils appears to be
relatively low. Standard Penetration Test Blow counts (N-Values) indicate that the soils are in a
stiff to hard condition.

Over the approximate interval of 2 to 4 feet, clayey sand and sandy clay was encountered.
Laboratory testing indicates minus number 200 sieve fractions of 16.6 percent to 72.8 percent
and plasticity indices of “non-plastic” to 18 percent indicating low to medium plasticity.
Standard Penetration Test blow counts (N-values) indicate that the soil is in a medium dense to
very dense condition in the case of the sand soils. The clay soil condition is hard.

Over the approximate interval of 4 feet to the extent of each boring, sedimentary bedrock was
encountered. Laboratory testing indicates minus number 200 sieve fractions of 15.3 percent to
80 percent and plasticity indices of “non-plastic” to 14 percent indicating low to medium
plasticity.

Based on the soil classification, the clayey sand has a low susceptibility for problematic
settlement or heave under anticipated building loads. However, layers with high percentages of

moderate plasticity clay may be subject to swell and heave if moisture becomes elevated.

Groundwater Conditions

Groundwater was not encountered in any of the test borings. Observations were made in each
test boring at the completion of drilling and again prior to completion of the fieldwork. This
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information, along with cave-in depths of the drill holes, is recorded on the final logs in
Appendix B. Test borings were backfilled at the completion of the fieldwork for practical and
safety reasons, therefore no subsequent readings were performed.

Three permanent monitor wells were placed in the corners of the containment ponds. The
fourth monitor well was not installed after exploration of the subsoil conditions at B-2 indicated
that a suitable low permeability layer was not present. Installation records for the three monitor
wells are presented graphically in Appendix B.

Recommendations

Earthwork

1. Prior to construction on the site, all vegetation and organic surface matter should
be stripped from the surface. Based on the test borings, it appears that stripping
depths of approximately 4 to 8 inches may be required.

2. Demolition of existing structures and utilities (if any) must include complete
removal of below grade concrete and old fill,

3. After excavation to desired site grades (including any overexcavation required),
and prior to placing fill or erection of forms for foundations and slabs, we
recommend the site surface be compacted. This compaction densifies the native
subgrade and soils loosened by excavation. This compaction effort should be
performed in the presence of the geotechnical engineer so that soft or loose
zones can be properly identified and improved. Alternatively, the geotechnical
engineer can observe proof rolling with a heavily loaded wheeled vehicle. If
loose or soft zones are encountered that do not improve with repeated
compaction, they should be removed and replaced with properly compacted,
approved fill, as described in Items 4 and S below.

4, Fill material requirements are provided in the following table:
Use Fill Material
Beneath structares Native clayey sand or

Structural fill meeting Envelope A

Beneath Slabs/Pavement
Bottom of slap/paved surface to | Grading W aggregate base

6 inches Native clayey sand or

Deeper than 6 inches below slab | Structural fill meeting Envelope A
Road and pavement subgrades Scarified and compacted native soil
Trench backfill Native clayey sand
General site fill in landscaped Native clayey sand
areas
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Imported fill specifications are provided below:

Structural Fill WYDOT Grading W
Envelope A Crushed Aggregate Base
Sieve Percent Finer Sieve Percent Finer
1.5" 100 1.5" 100
#4 50-100 17 90-100
#8 30-90 " 60-85
#30 15-75 #4 45-65
#50 10-60 #8 33-53
#200 0-20 #200 3-12
Liquid Limit <40,PI <15 Liquid Limit <25, P1 <3
5. Engineered fill should be placed in horizontal lifts not exceeding 8 inches in

loose thickness and compacted at moisture contents ranging from 2 percent
below to 2 percent above the optimum moisture content. The contractor’s
equipment and procedures should produce a uniformly mixed and compacted
lift. In-place density and water content of each lift of fill materials should be
tested and approved.

The following table is our recommended soil compaction requirement for
earthwork. All compaction requirements are based on Standard Proctor
maximum dry density (ASTM D698).

Native Subgrade Minimum % Compaction
Scarified and compacted subgrade soils beneath 95

footings, slabs-on-grade, pavement, and structural fill

Fill Soils
Beneath foundations 95
Beneath slabs-on-grade 95
Beneath pavements 95
Embankments and backfill in non-structural areas 90
6. If construction takes place during cold weather, care should be taken to prevent

construction on frozen soils, In addition, fill materials should not contain snow
and/or ice and should not be placed in a frozen condition.
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Foundations

The proposed structures can be supported on conventional continuous and spread
footings bearing on well-prepared native soil. Site soils are generally in a hard or very
dense condition and are considered adequate for support of shallow foundations.

1. Continuous strip or individual pad (spread) footings should bear on moisture
conditioned, compacted, and tested, native site soil. Compaction should be
performed as described in the Earthwork section above.

2. Spread footings for building columns and continuous footings for bearing walls
should be designed for an allowable net bearing pressure of 1500 psf. The
allowable net bearing pressure could potentially be increased if excavations
reveal that footings will bear directly on the sandstone bedrock. This
determination should be made by a qualified geotechnical engineer.

e Shallow footing widths should be a minimum of 24 inches for individual
pads and 18 inches for continuous footings.

o The allowable net bearing pressure can be increased by one-third for
short-term loads such as wind or scismic.

e The above allowable bearing pressure is to be used with foundation
reactions from dead and long-term live loads derived by working stress
analyses.

o “Net” bearing pressure is the difference in vertical pressure on an
element of soil, at the bottom of the footing, between its pre-excavation
condition and its completed project condition (including all live and dead
structural loads). Generally, the weight of below-grade foundation
concrete and below-grade fill are not considered a net structural load
because the densities of these materials are similar to the density of the
original soil they displace. Where site grades change between the time of
foundation excavation and project completion, the weight of fill soil
and/or excavated soil may need to be accounted for as part of the “net
bearing capacity”.

3. For frost protection and to provide containment for the bearing soils, exterior
footings should extend to a minimum depth of 48 inches below finished exterior
grade. Interior footings within heated areas of the building should extend to a
minimum depth of 18 inches below the floor subgrade.

4, Settlement is often induced by saturation of the foundation subgrade. Therefore,
provisions for adequate surface drainage should be made. Where differential
settlement may be problematic, consideration should be given to design footing
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dimensions and loads to produce equal settlement, This effort may include
considerations of compressibility of native soil, thickness and compressibility of
fill, and distribution of dead load. Total anticipated settlement and differential
settlement based on the allowable bearing pressure and estimated footing sizes
are presented below:

Footing Size Estimated Total Estimated Differential
Settlement Settlement
Continuous or rectangular 0.25 to 0.5 inch < 0.5 inch
{(*B<3 feet)
Rectangular or Circular 0.5to 1.0 inches < 0.5 inch
(*3 feet <B < 10 feet)
Rectangular or Circular 0.5 to 1.5 inches < 0.5 inch
(*10 feet < B < 15 feet)

* B = least footing dimension or diameter

5. Footing subgrades should be observed by the geotechnical engineer prior to
concrete placement, to identify suitable bearing materials, and to observe
whether the foundation soils have been properly prepared prior to foundation
construction, All loose or soft soils in the footing excavation should be removed
from the foundation excavation prior to concrete placement. Footings should not
be placed on either uncompacted native soil or uncompacted fill.

Lateral Earth Pressures

L. Lateral load parameters are provided in the following table. All of the
parameters assume the structure and soils are above the water table. The
following parameters do not include a factor of safety. A minimum factor of
safety of 2.0 is recommended for horizontal loading,.

Native Clayey Sand | Grading A Fill

Active Lateral Soil Pressure — for structures that 35 40
can deflect without restraint by other structures.
{equivalent fluid unit weight, pcf)
At-Rest Lateral Soil Pressure - for structures 55 60
that have significant restraint against deflection,
(equivalent fluid unit weight, pcf)

Passive Lateral Soil Pressure — resistance of soil 480 400
abutting a structure. (equivalent fluid unit

weight, pcf)

Coefficient of Friction between foundation and 0.6 0.5
underlying soil

Soil Density, wet soil (pef) 130 135
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Where possible, foundations should be backfilled and compacted evenly on all
sides to prevent horizontal movement due to unbalanced pressure. Foundations
walls should be adequately braced prior to backfilling. Fill placed against
retaining walls or basement walls should be carefully compacted with
appropriate equipment to prevent excessive lateral pressures that may displace
or damage the structure.

Surcharge loads, on the uphill side of the wall, due to ground slope, soil
stockpiles, equipment, and structures may significantly increase lateral forces on
the wall and need to be fully evaluated, if applicable to this project, by the
geotechnical engineer.

Drains should be installed behind retaining walls or other confined areas where
surface seepage and percolation water can collect. Drains should be designed to
prevent the build-up of hydrostatic pressures behind the retaining structures due
to trapped water.

Slab-on-Grade

1.

We recommend a minimum of 6 inches of properly compacted aggregate base
(WYDOT Grading W) beneath the slab. This layer is intended as a leveling
course and to reduce potential point loading due to inconsistencies in the natural
subgrade or shrink-swell related movements. The aggregate base course will not
provide an effective capillary break for moisture rise to the slab. Soil beneath the
aggregate base can be properly prepared, native soil or structural fill prepared as
described in the Site Preparation and Fill Section above.

‘The floor slabs should have an adequate number of joints to reduce cracking
resulting from differential movement, shrinkage, and curing stresses. The floor
slab should be considered “floating” and may move differentially with respect to
the building and foundation supported equipment. Consequently, isolation joints
should be placed between the floor, building walls, and foundation supported
equipment.

Regardless of the pre-construction soil-moisture content, there is a potential for
problematic infiltration of moisture upwards through the slab-on-grade floor, In
this semi-arid climate, the moisture content of soil beneath buildings generally
increases following construction. This is due to the reduction of
evapotranspiration from the ground surface and the concentration of waler
around the building from irrigation and runoff from hard surfaces. Post-
construction moisture infiltration through the slab may result in damage to
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flooring materials or may support growth of mold or other biologic materials in
areas of poor ventilation. Installation of a moisture barrier beneath the slab
should be considered by the building design professionals in light of the long-
term service requirements for the building.

General

1.

The measured water-soluble sulfate content of 0-50 ppm for samples from test
borings B-6, B-8, B-9, and B-11 at a depth of 2.5 feet indicates that the soils do
not contain sufficient sulfates to be very reactive with cement. According to
American Concrete Institute (ACI) and Portland Cement Association (PCA)
guidelines, no special provisions for cement type or water/cementitious material
ratio are required for sulfate resistance of portland cement concrete.

Rainwater discharge from the building roofs, parking, and drive areas should be
directed toward collection points and disposed of away from the building and
pavement in an adequate and efficient manner.

In order to promote drainage away from the building, we recommend that final
exterior grades slope away from the building at a slope of 5 percent for a
minimum distance of 10 feet.

In order to reduce the presence of moisture near the structure, landscaping
adjacent to the building should utilize plants and vegetation that do not require
much irrigation. Furthermore, sprinkler heads should not be placed closer than
10 feet from the structure.

In accordance with the International Building Code (IBC), 2003 Edition, Table
1615.1.1, we recommend site Class C for determination of design spectral
response acceleration parameters per IBC. This class is based on Standard
Penetration Resistance blow count numbers (N-values) per ASTM D1586 and
the assumption that the subsurface soil conditions encountered in the test
borings can be projected deeper into the earth to describe the average soil
conditions for the top 100 feet, Class C describes the average soil properties for
the top 100 feet as very dense soil and soft rock (Standard Penetration Test blow
count, N > 50 or unconfined shear strength > 2,000 psf).

Inberg-Miller Engineers should review final plans and specifications in order to
determine whether the intent of our recommendations has been properly
implemented. In addition, we should be retained as the geotechnical engineer
and construction materials testing agency to provide the following services:
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a. Observe excavations to determine if subsurface conditions revealed are
consistent with those discovered in the exploration.

b. Identify if the proper bearing stratum is exposed at proposed foundation
excavation depths. .

C. Observe that foundation excavations are properly prepared, cleaned, and
dewatered prior to concrete placement.

d. Test compaction of subgrades and fills.
Perform field and laboratory testing of concrete and other materials as
required by project specification and/or building code.

f. Observe drilled pier construction to identify suitable bearing strata and to
observe pier construction including cleaning of pier botfoms and
concrete placement.

Construction Considerations

No major difficulties are anticipated for conventional equipment during earthwork construction
at the proposed site. We do not anticipate that groundwater will be encountered at the proposed
foundation depths during construction. However, excavations should be protected from surface
water run-off, whenever possible. Water accumulation within excavations should be promptly
removed, If excavation bottoms become wet, excavation of soils beyond the minimum required
depth may be necessary to provide a firm base for fill placement.

Excavations should be sloped, benched, shored, or made safe for entry by use of trench boxes
as required by the standards of 29 CFR Part 1926. As a safety measure, it is recommended that
all vehicles and soil piles be kept a minimum lateral distance equal to the slope height, from the
crest of the slope. The contractor is solely responsible for designing and constructing stable
excavations, Furthermore, the contractor’s “responsible person” should continuously evaluate
the soil exposed in the excavations, the geometry of the excavation slopes, and the protective
equipment and procedures employed by his forces. For the sole purpose of project planning, we
recommend that sandy clays and clayey sands be considered an OSHA Type B soil.
Excavations, including utility trenches, extending to depths of greater than 20 feet are required
to have side slopes, trench boxes, or shoring designed by a professional engineer.

Closure

This report has been prepated for the exclusive use of our client, Lost Creek ISR, LLC, for
evaluation of the site, design, and construction planning purposes of the described project. All
information referenced in the Table of Contents, as well as any future written documents that
address comments or questions regarding this report, constitute the “entire report”. Inberg-
Miller Engineers® conclusions, opinions, and recommendations are based on the entire report.
This report may contain insufficient information for applications other than those herein
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described. Our scope of services was specifically designed for and limited to the specific
purpose of providing geotechnical recommendations for the design of the proposed Uranium
Processing Plant. Consequently, this report may contain insufficient information for
applications other than those herein described.

The scope of services for this project does not include any environmental or biological
assessment of the site. If requested, we would be pleased to assist you with developing a scope
of services for environmental assessment for the subject site. Wherever structures are in contact
with soil, there is potential that soil moisture may penetrate the building and provide an
opportunity for mold growth. While this report identifies soil moisture/groundwater conditions
and may provide geotechnical recommendations for drainage and construction, the design of
drains, water proof/resistant building elements, equipment to remove moisture from the
building, or additional measures to prevent the growth of mold are beyond the scope of our
geotechnical services. Implementation of the recommendations conveyed in this report will not
of itself be sufficient to prevent the growth of mold in or on the proposed building.

We appreciate participating in your project. We can offer services under a separate contract {o
provide civil or environment engineering services, review final plans and specifications,
perform construction surveying, field and laboratory construction materials testing, and observe
excavations, as may be required. Please call us at 307-577-0806 if you have any questions
regarding this report.

Sincerely,

INBERG-MILLER ENGINEERS REVIEWED BY:

Ben Hauser, E.LIT. | A e =Glen M. Bobnick, P.E.
Geotechnical Engineer Pl ow L Gegtechnical Engineer

BH:llm\13854-cx\13854-cx 1pt
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Location of Site:
City/Town:
Slope of Ground Surface:

Downhill Direction;

Est. Change of Surface Elevation:

Bodies of Water Nearby:
Topsoil Type:

Vegetation:

Rock Outerops:

Est. Depth to Bedrock:
Artificial Fills:

Type and Depth:

Nearby Land Features:

Present Site Improvements:
Buried Utilities On Site:
Nearby Buildings:

Cond. of Nearby Foundations:
Cond. of Nearby Streets/Walks:
Buried Obstructions Encountered:
History of Land Use:

Existing Drainage Features:

Overhead Utilities Crossing Site:

Geologic Description of Site:

Remarks:

Site Observations

Approximately 23 miles SW of Bairoil WY
n/a

2%

south

5 1o 6 feet

none

Sandy clay

Native grasses and shrubs
None

Unknown

None

n/a

None noted

There are a few uranium exploration holes near the site
None

None

n/a

N/A

None

BLM range land

None

None

Basin lithology

none
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Test Boring Location Plan
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LOG OF TEST BORING NO.

Project: Lost Creek Project

MW-1 Page 1 _ of 1

Job No.:  13854-CX

{ocation: 23 Miles SW of Bairoil, WY

Surface El. (Ft):

Client: Lost Creek ISR, L1C

Benchmark/Datum (Ft):

SAMPLING
TYPE - NO.
DEPTH (ft)
RECOVERY(in)

Depth

SOIL DESCRIPTION
()

¥ LL
sLows/ 9p M /b / OTHER

W%/ Yd
PER SF
0 (TsF) (PCF) TESTS

UscCs,
(%)

- 18

- 5

Y 55-1
0.0-1.5
10

§8-2

Stiff. dry, brown, sandy CLAY

2.5

14 29

Dense to very dense, dry, reddish brown,
clayey, fine SAND (sandstone)

2.54.0

5 88-3
5.0-6.5
8

554
7.59.0

10 58-5

10.0-11.5 Grades to medium sand
3

15 55-6
16.0-16.5

20 887
20.0-21.5
25

24.0

40 9.0

50/5.5" 9.2

50/5.5" 7.0

50/4" 52

50/4" 7.0

- #200 = 24.0%

50/3" 5.1

21 558 | Hard, slightly moist, reddish tan, sandy CLAY

3 {claystone}

30 $8-9

30.0-31.5 Grades olive

50/4" 7.9

50/4"

CL 8.6 33

20 |- #200 = 64.4%
13

35 §5-10

35.0-36.5 [ Very dense, moist, tan, clayey SAND

2 50[ "

10.5

WATER LEVEL OBSERVATIONS

DRILLING AND SAMPLING NOTES

Initial Oceurrence While Drilling (ft) none
Time After Drilling 0.1
Depth to Water (ft) noneg

Depth to Cave-In ()

Date Begun 8/12/08 Comp. 8/13/08

Crew BH, BWH Rig  Mobile B-57
Method:  Hollow-Stem Auger
Termination Depth (ft) 35.3
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LOG OF TEST BORING NO. B-2

Project: Lost Creek Project

Page 1 of 1

Job No.:  13854-CX

Location: 23 Miles SW of Bairoil, WY

Surface El. (Fi):

Client: Lost Creek ISR, LLC

Benchmark/Datum {Ft):

SAMPLING
Depth TYPE - NO.
) DEPTH ()
RECOVERY(in)

SOl DESCRIPTION

N ¥ LL
BLows/ 9p m /oL / OTHER

PER /(TSF) Pl TESTS
Ft (PCF) (%)

USCS W (%) Yd

¢ $5-1
-—= 0.0-1.5
5
2.85;30 Grades fan

— 16

Hard, dry, brown, sandy CLAY

4.5

5 853
— 5.0-86.5
12 {sandstne)

SS4
7.5-9.0
e 4

10 8S-5
e 10.0-11.5
4

15 §5-6
15.0-16.5
3.5

20 5S8-7
—— 20.0-21.5
5.5

Grades less claysy

25 55-8
25.0-26.5
5.5

30 §5-9
30.0-31.5
3.5

35 §5-10
36.0-36.5

Very dense, dry, olive tan clayey SAND

32 35

52 8.9

50/4° 8.8

50/5.5" 6.9

50/5" 71

50/4" 4.7
- #200 = 28.3%

50/4" 6.4

50/4" 87

-#200 =21.0%

50/4™ 7.9

50/4° 57

WATER LEVEL OBSERVATIONS

DRILLING AND SAMPLING NOTES

LOG OF TEST BORING/PIT 13854-CX GINT.GPJ INB_MLLR.GDT S/5/C8

Initial Cccurrence While Dirilling (ff) none

Date Begun 8/14/08 Comp. 8/14/08
Time After Drilling 0.1 Crew BH, BWH, MEF Rig  Mobile B-57
Depth to Water (ft) none Method:  Hollow-Stem Auger
Dapth to Cave-In (ft) 21.5 Termination Depth (ft) 35.3
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LOG OF TEST BORING NO. MW-3 Page 1 of 1

Project: Lost Creek Project

Job No.:  13854-CX

Location: 23 Miles SW of Bairoil, WY

Client: Lost Creek ISR, LLC

Surface El. (Ft): Benchmark/Datum (Ft):

SAMPLING
Depth TYPE - NO.
(ft) DEPTH {(ft)
RECOVERY(in)

SOIL DESCRIPTION

N q ¥ m (KR
p QOTHER
Uscs BLOWS, W (%) vd PL
PER /(TSF} Pl TESTS
Ft {PCF) (%)

Eg $5-1 Medium dense, dry, tan, clayey, medium
0.0-1.5 SAND
. 11
--—= §8-2 Grades very dense
- 2.5-4.0
5 10
— §8-3
5.08.5
g
554

23 37

66 1.2

50/3" 35
- #200 = 16.6%

50/56.5"
9.0 4.7

7.5-9.0

_1_0_ 8132-5 Very dense, moist, light olive, clayey SAND

== 10.0-11.5 (sandstone)
--- 14

18 58-6
. 15.0-16.5 Grades gray
5

20 557
— 20.0-21.5
4

sm | 50/5.5" 3.5 NP
- #200 = 15.3%

50/5.5" 9.5

50/4" 8.9

23.0

25 S558-8 o .
o 26.0-26.5 Very dense, moist, light tan, clayey, medium

— 3 SAND (sandstone)

a0 SS5-8
— 30.0-31.5
4

a5 8510
I 35.0-36.5

40 55-11
e 40.0-41.5

45 S558-12
—_— 45.0-46.5
2

50/4.5" 3.4

50/5" 5.1

-#200 = 17.3%

50/5" 7.9

50/4.5" 8.2

B4 50/2.5" 8.4

WATER LEVEL OBSERVATIONS

DRILLING AND SAMPLING NOTES

Initial Occurrence While Drilling (ff) none
Time After Drilliing 0.1

Date Begun 8/11/08 Comp. 8/12/08
Crew BH, BWH Rig  Mobile B-57

Depth to Water (ft) none

Method:  Hollow-Stem Auger

Depth to Cave-In {ft)

Termination Depth (ft) 45.2
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LOG OF TEST BORING NO. MW-4 Page 1 of 1

Project: Lost Creek Project Job No.:  13854-CX
Location: 23 Miles SW of Bairoil, WY Client: LostCreek ISR, LLC
Surface El. (Ft): Benchmark/Batum (Ft):
SAMPLING N a Yo LL
Depth TYPE - NO. BLOWS/ P pL / OTHER
M DEPTH () SOIL DESCRIPTION USCS/ o TSF) W(%)/ 7d Pl TESTS
RECOVERY(in) Ft (PCF) / (o)
_?“ 035;15 Very stiff, dry, light brown, sandy CLAY { 25 34
- "8 .
552 Vodi : 21
- 2540 edium to very dense, dry, tan, clayey, 6.6
_— 14 medium SAND (sandstone)
5 $8-3
— 5.0-6.5 50/5.5 3.9
L 10
55-4 «
- 7.59.0 S0/ 5.9
— 8
10 §8-5 "
| 100115 50/6 9.6
L 5
15 S5-6 50/3" 10.9
e 15.0{-}1 6.5 - #200 = 20.5%
20 88-7 "
___l' 200215 50/ 7.4
L 3
. 24.0
25 s8-8 "
> Hard, dry, light tan, sandy CLAY (claystone) CL |50/4.5 26.1 34
| 250265 Y ¢ 21 |-#200=72.7%
i 13
30 589 u
wl-——| 30.0-315 o0/ 9.8
ol __ 3
s 33.0
3
@ ---
g 35 §5-10 35.3 s0/4"
ol | a3503e5 [1Verydense, dry, tan, clayey SAND (sandstone),
= 3
5|---
E P
w ———
S
)
:-'-_’ WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
&
Z| Initial Occurrence While Drilling (ft) none Date Begun B/12/08 Comp. 8/M2/08
?3 Time After Drilling 0.1 Crew BH, BWH Rig Mobile B-57
i Depth to Water (it) none Method:  Hollow-Stem Auger
& Depth to Cave-In (ft) Termination Depth (ft) 35.3
(U]
o
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LOG OF TEST BORING NO. B-5 Page 1 of 1

LOG OF TEST BORING/PIT 13854-CX GINT.GPJ INB_MLLR.GDT £/4/08

Project: Lost Creek Project Job No.:  13854-CX
Location: 23 Miles SW of Bairoil, WY Client: Lost Creek iSR, LLC
Surface El. (Ft): Benchmark/Datum (Ft):
SAMPLING N q ym LL
Depth / TYPE-NO. BLOWS/ P . pL / OTHER
(ft) DEPTH () SOIL DESCRIPTION uscs/ oo TSF) W@/ Yd /o ESTS
RECOVERY(in) Ft (PCF) / (%)
0 55-1 Very stiff, dry, tan, sandy CLAY topsoil to 6 SC 23 36 K
L 0.0-1.5 inches 17 |-#200=41.8%
3 14
. 2.0
L §S8-2 Medium to very dense, dry, tan, clayey SAND 20 1.8
2.5-4.0
L 14
S S8-3 51 5.6
L 5.0-6.5
18
T 7.5
S 7553;:0 Very dense, dry, tan, clayey SAND (sandstone) 50/6.5" 5.9
— . 6 '
10 58-6 50/4" 6.9
| 100115
5
15 556 50/4.5" 6.7
| 150185
4
20 887 e 20.3 50/3" 8.0
| 200215
4
WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
Initial Occurrence While Drilling (ft) none Date Begun 8/13/08 Comp. 8/M3/08
Time After Drilling 0.1 Crew BH, BWH Rig  Mobile B-57
Depth to Water (ft) Method:  Hollow-Stem Auger
Depth to Cave-in (ft) 11.0 Termination Depth (ff) 20.3
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LOG OF TEST BORING/PIT 13854-CX GINT.GPJ INB_MLLR.GDT £/4/08

LOG OF TEST BORING NO. B-6 Page 1 of 1

Project:  Lost Creek Project Job No.: 13854-CX
Location: 23 Miles SW of Bairoil, WY Client: Lost Creek ISR, LLC
Surface El. (Ft): Benchmark/Datum (Ft):
SAMPLING N /o Yy /L
Depth TYPE - NO. BLOWS, p o PL OTHER
A DEPTH () SOIL DESCRIPTION Uses/ Len sh) wee/ Yd /g TESTS
RECOVERY((in) Ft (PCF) / 1oy
0 §58-1 Very stiff, dry, tan, sandy CLAY 24 1.8
L 0.0-1.5
5
—— 2.0
. 55-2 Dense to very dense, dry, light fan, clayey 36 10.5 wss = 0-50 ppm
2-51-;34-0 SAND (sandstone)
5
88-3 50/5.8" 56
o 5.0-6.5
10
. 554 50/4.5" 57
7.5-9.0
o 3
10 58-5 50/3" 4.8
| 00118
3
13 556 50/2.5" 38
| 15.0-185
2
20 887 b 20.3) 50/2.5" 8.7
| 200215
2
WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
Initial Occurrence While Drilling (ft) nhone Date Begun 8/12/08 Comp. 8/13/08
Time After Drilling 0.1 Crew BH, BWH Rig  Mobile B-57
Depth to Water {ft) Method:  Hollow-Stem Auger
Depth to Cave-In {ft) 12.0 Termination Depth (ft) 203
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1.QG OF TEST BORING/PIT 13854-CX GINT.GPJ INB_MLLR.GDT ©/4/08

LOG OF TEST BORING NO. B-7 Page 1 of 1

Project: Lost Creek Project Job No.:  13854-CX
Location: 23 Miles SW of Bairoil, WY Client: Lost Creek iSR, LLC
Surface El. (Ft): Benchmark/Datum (Ft):
SAMPLING N q Y LL
Depth TYPE - NO. BLOWS/ P pPL / OTHER
) DEPTH (R) SOIL DESCRIPTION UsCs/ oee TSF) W%/ 7d Bl TESTS
RECOVERY(in) Ft (PCF) / (%)
0 §5-1 Very stiff, dry, brown, sandy CLAY 25 2.4
. 0.0-1.5
4
—— 2.0
e §8-2 Dense to very dense, dry, tan, claysy SAND 43 5.3
2.5-4.0 (sandstone)
L 18
5 o
§8.3 50/5.5 5.0
- 5.0-6.5
5
e 554 50/5.5" 4.6
7.5-8.0
L L]
10 §5-56 50/8" 7.3
| 100115
6
18 886 50/5" 8.8
| 150185
5
2 §67 fF———m— 20.3 50/3" 7.9
| 200-215
3
WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
Initial Occurrence While Drilling (ft) none Date Begun 8/13/08 Comp. 8/13/08
Time After Drilling 0.1 Crew BH, BWH Rig  Mobile B-57
Depth to Water (ff) Method: Hollow-Stem Auger
Depth to Cave-In (ft) 12.0 Termination Depth (ft) 20.3
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LOG OF TEST BORING NO. B-8 Page 1 of 1

Project: Lost Creek Project Job No.:  13854-CX
Location: 23 Miles SW of Baircil, WY Client: Lost Creek ISR, LLC
Surface El. (Ft): Benchmark/Datum (Ft):
SAMPLING N /¢ Yo /W
Depth TYPE - NO. BLOWS/ P . PL / OTHER
®) DEPTH (ft SOIL DESCRIPTION USCS/ oer TSF) W%/ 7d Pl TESTS
RECOVERY(in) Ft (PCF) /(%)
0 §8-1 Very stiff to hard, dry, brown, sandy CLAY 24 34
0.0-1.5
o 6
-— 58-2 Grades less sandy cL 52 g1 ag |wss=0-50 ppm
2.5-4.0 o1 |-#200=72.8%
. 4 18
5 58-3 Grades reddish 50/6" 6.8
L 5.0-6.5
6
— 7.0
o 854 Very dense, dry, tan, clayey SAND {(sandstons) 50/5" 7.5
7.59.0
- 6
10 §5-6 50/5.5" 4.8
. 10.0-11.5
6
15 $8-6 50/5" 7.9
L 15.0-16.5
5
§ 20 $§7 b 20.3) 50/4" 73
al | 200215
P 4
B ___
g
5 ————
=
(O]
g
5
- WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
:% Initial Occurrence While Drilling (ft) none Date Begun 8/13/08 Comp. 8/13/08
§ Time After Drilling 0.1 Crew BH, BWH Rig Mobile B-57
8l Depth to Water (ft) Method:  Hollow-Stem Auger
&| Depth to Cave-In (ft) 13.0 Termination Depth {ff) 20.3
[4]
]
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LOG QF TEST BORING/PIT 13854-CX GINT.GPJ INB, MLLR.GDT 9/4/08

LOG OF TEST BORING NO. B-9 Page 1 of 1
Project: Lost Creek Project Job No.: 13854-CX
Location: 23 Miles SW of Bairoil, WY Client: Lost Creek ISR, LLC

Surface El. (Ft):

Benchmark/Datum (Ft):

SAMPLING
Depth TYPE - NO.
{ft) DEPTH (ft)
RECOVERY({(in)

SOiL DESCRIPTION

a Yy /L
p
{iscs/BLOWS

W (% Y4 PL OTHER
per /rsry /N ) Pl / TESTS
Ft (PCF) /(%)

Very stiff, dry, brown, sandy CLAY

21 2.0

290

Very dense, dry, tan, clayey SAND

51 1.9 wss = 0-50 ppm

4.5

Hard, dry, light tan, sandy CLAY (claystone)

50/8" 9.5

6.0

554
7.5-9.0

$8-5
10.0-11.5
5.5

8§8-6
15.0-16.5
3

SS5-7
20.0-21.5

Very dense, dry, tan, clayey SAND (sandstone)

SM | 50/6" 3.5 NP

- #200 = 26.9%

50/6"

6.1

50/4" 5.1

50/4" 9.1

WATER LEVEE OBSERVATIONS

DRILLING AND SAMPLING NOTES

tnitial Occurrence White Drilling (ft) none Date Begun 8/14/08 Comp. 8/14/08
Time After Drilling 0.1 Crew BH, BWH, MEF Rig Mobile B-57
Depth to Water {ft) Method:  Hollow-Stem Auger

Bepth to Cave-In (ft) 12.1 Termination Depth (ft) 20.3
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LOG OF TEST BORING/PIT 13854-CX GINT.GPJ INB_MLLR.GET 9/4/08

LOG OF TEST BORING NO. B-10 Page 1 of 1

Project: Lost Creek Project Job No.:  13854-CX
Location: 23 Miles SW of Bairoil, WY Client: Lost Creek ISR, LLC
Surface El. (Ft): Benchmark/Datum (F):
SAMPLING N a Y m LL
Depth TYPE - NO. BLOWS/ P . PL / OTHER
) DEPTH (f) SOIL DESCRIPTION uscs/ oo TSF) W%/ Jd Pl TESTS
RECOVERY(in) Ft PCF) /(%)
0 S$8-1 Very stiff to hard, dry, brown, sandy CLAY 29 20
0.0-1.5
T 8
R §8-2 88 6.5
2.54.0
L 14
5 883 50/5" 7.3
. 5.0-6.5
6
. §5-4 8.0 50/5.5" 5.7
7.%).0 Very dense, dry, tan, clayey SAND (sandstone)
10 $8-5 50/6" 4.4
1 1004115
6
15 S58-6 50/5" 8.3
| 150165
6
20 887 b ——— 20.3) 50/3" 26
| 200215
2
WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
Initial Occurrence While Drilling {ft) none Date Begun 8/14/08 Comp. 8/14/08
Time After Drilling 0.1 Crew BH, BWH, MEF Rig  Mobile B-57
Depth to Water (ft) nene Method:  Hollow-Stem Auger
Depth to Cave-In {it) 122 Termination Depth (ft) 20.3
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LOG OF TEST BORING NO. B-11 Page 1 of 1

Project:  Lost Creek Project Job No.: 13854-CX
Location: 23 Miles SW of Bairoil, WY Client: Lost Creek ISR, LLC
Surface El (Ft): Benchmark/Datum (Ft):
SAMPLING N q */m LL
Depth TYPE - NO. BLOWS/ P PL / OTHER
e DEPTH (ft) SCIL DESCRIPTION USCS/ ocn (TSF) W%/ Jd Pl TESTS
RECOVERY(in) Ft (PCF) / (ony
0 55841 Stiff, dry, brown, sandy CLAY 18 4.5
. 0.0-1.5 1.0
14
e 88-2 Very dense, dry, tan, clayey SAND (sandstone) 50/5.5" 2.8 wss = 0-50 ppm
2.54.0
L 10
5 ¢l
583 50/5.5 8.6
L 5.0-6.5
4
o S54 50/5.5" 2.7
7.59.0
- 4 9.0
10 885 Hard, slightly moist, olive gray, sandy CLAY CL 91 10.7 36
. 10.0-11.5 (claystone) o2 |-#200=280.2%
14 14
T 145
15 556 Very dense, dry, light gray, clayey SAND 50/3" 7.0
o 15.05165 {sandstone)
o 18.5
5l 20 857 | Hard, slightly moist, olive gray, sandy CLAY 202 50/4" 10.5
8l...| 200215  |\(claystone) N
o 3 R
s ___
g
?';_- ——
= .
&
S
%
S WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
5
Z| Initial Occurrence While Drilling (ft) none Date Begun 8/15/08 Comp. 8/15/08
8| Time After Drilling 0.1 Crew BH, BWH Rig  Mobile B-57
@ Depth to Water {ft) none Method:  Hollow-Stem Auger
&| Depth to Cave-In (it) 11.5 Termination Depth (ft) 20.3
L)
O
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LOG OF TEST BORING NO. B-12 Page 1 of 1

LOG OF TEST BORING/PIT 13854-CX GINT.GPJ INB_MLLR.GDT 9/4/08

Project: Lost Creek Project Job No.: 13864-CX
Location: 23 Miles SW of Bairoil, WY Client: LostCreek ISR, LLC
Surface El. (Ft): Benchmark/Datum (Ft):
SAMPLING N . Im LL
Depth TYPE - NO. BLOWS/ P PL / OTHER
) DEPTH (f) SOIL DESCRIPTION USCS, PER /(TSE) W (%) 7d Pl TESTS
RECOVERY(in) Ft (PCF) /(%)
0 558-1 Very stiff, dry, brown, sandy CLAY topsoil 26 34
L 0.0-1.5 1.0
5
I 58-2 Very denss, dry, light tan, clayey SAND 62 2.4
2540 {sandstone)
L 15
5 .
58-3 50/6 25
L 5.0-6.5
"
—— 55-4 50/4" 4.6
7.5-9.0
L 10
10 58-5 50/5.5" 4.5
| 100115
&
15 N
856 Grades very fine 50/5.5 8.9
| 150165
6
2 S8.7 hGrades reddish gray 2%3— 50/3" 8.9
| w025 |7 T T T
3
WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
Initial Occurrence While Drilling (ft) none Date Begun 8/15/08 Comp. 8ME/Q8
Time After Drilling 0.1 Crew BH, BWH Rig Mobile B-57
Depth to Water (ft) none Method:  Hollow-Stem Auger
Depth to Cave-In (ft) 12.0 Termination Depth {ft} 20.3
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MONITCRING WELL RECORD 13854-CX GINT.GPJ INE_MLLR.GDT 5/3/08

MONITOR WELL INSTALLATION RECORD

PROJECT: Lost Creek Project JOB NO.: 13854-CX
LOCATION: _ 23 Miles SW of Bairoil, WY _ CLIENT: Lost Creek ISR, LLC
BORING NO.: MW-1 MONITOR WELL NO.: MW-1
CAP: locking steel ELEVATIONS
COMPLETION DATE: 8/15/08
SURFACE ELEV.: ft.
CASING
DIAMETER: 20  in. CASING ELEV.: ft
MATERIAL:  PVC
GAUGE: 40 SOH POTENTIOMETRIC SURFACE
FROM (A): ~+3.3 ft DATE: ft.
TO (J): 267 ft. DATE: ft
DATE: ft.

BLANK CASING
FROM (A} +33 ft.
TO (G): 16.7

EXISTING
GROUND
SURFACE

=

FACTORY SLOTTED CASING (SCREEN)

SLOT SIZE: in.
FROM (G): 167 ft.
TO (H): 26.7 ft
BLANK CASING
FROM (H): ft.
TO (J): ft.
PACKING
CONCRETE
FROM (B): _+0.3 ft.
TO (C): 0.0 ft.
BENTONITE PLUG
FROM (C): ft,
TO (D): ft.
5 STATIC
BACKFILL: Natural soil F—— = GROUND WATER
FROM(D): _00 f e LEVEL
TO (E): 120 ft 3w
BENTONITE PLUG B O e o
FROM (E): _ 120 ft. Ry
TO (F): 145 . |
SAND: Sand N
FROM (F): _145 ft. S0 -
TO (1) 26.7 ft ]
: . :
NATURAL CAVE-IN % %
FROM{l): 267 ft. 71 7
TO (K): 353 ft. &— 237
TOTAL COMPLETED CASING DEPTH (J): 26.7 % NOTE: zi't‘t‘;'l‘"?ez't‘;!gs‘:;‘::sﬁg dt;’rgg
TOTAL COMPLETED TEST BORING DEPTH (K): _35.3  ft. '

existing ground surface.
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MONITORING WELL RECORD 13854-CX GINT.GPJ INE_MLLR.GDT $/3/08

MONITOR WELL INSTALLATION RECORD

PROJECT: Lost Creek Project JOB NO.: 13854-CX
LOCATION: 23 Miles SW of Bairoil, WY _ CLIENT: Lost Creek ISR, LLC
BORING NO.: MW-3 MONITOR WELL NO.: MW-3
CAP: locking steel ELEVATIONS
COMPLETION DATE: ___ 8/14/08
SURFACE ELEV.: ft.
CASING R
MATERIAL:  PVC
GAUGE: 40 SOH POTENTIOMETRIC SURFACE
FROM (A): _~+25 ft | DATE: ft.
TO (J): 19.95 ft. DATE: ft
DATE: ft.
BLANK CASING
FROM (A): _+5.05 ft. EXISTING
TO (G): 4.95 ft. GROUND
SURFACE
FACTORY SLOTTED CASING (SCREEN)
SLOT SIZE: in.
FROM (G): _4.95 ft.
TO (H): 19.95 ft.
BLANK CASING
FROM (H): ft.
TO (d); ft,
PACKING
CONCRETE
FROM (B):: _+0.3 ft.
TO (C): 0.0 ft
BENTONITE PLUG
FROM (C); ft.
TO (D): f.
STATIC
BACKFILL: Natural soil R i GROUND WATER
FROM (D) _ 0.0 ft G [l LEVEL
TO (E): 175 ft o -
BENTONITE PLUG I e
FROM (E): 1175 ft 1]
TO (F): 375 ft ]
SAND; Sand 1]
FROM(F): _3.75 ft. 1
TO (I): 19.95 ft. ol
NATURAL CAVE-IN - Bl
FROM (I): 1995 ft. /’f’ //f
TO (K): 452 ft &*— i/
TOTAL COMPLETED CASING DEPTH (J): 19.95 ft. NOTE: Bentonite plug from 19.95t0 21.6
TOTAL COMPLETED TEST BORING DEPTH (K): _45.2  ft. feet. All depths measured from

existing ground surface.
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MONITORING WELL RECORD 13854-CX GINT.GPJ INB_MLLR.GDT $/3/08

MONITOR WELL INSTALLATION RECORD

PROJECT: Lost Creek Project JOB NO. 13854-CX
LOCATION: 23 Miles SW of Bairoil, WY CLIENT: Lost Creek ISR, LLC
BORING NO.: MW-4 MONITOR WELL NO.: MW-4
CAP: locking steel ELEVATIONS
COMPLETION DATE: 8/15/08
CASING SURFACE ELEV.: ft.
DIAMETER: 2.0  in. CASING ELEV.: ft
MATERIAL:  PVC
FROM (A): ~+2.5_ ft. DATE: i
TO (J): 23.8_ 1t DATE: ft
DATE: ft.
BLANK CASING
FROM (A): _+6.2 ft. A EXISTING
TO (G): 13.8 it GROUND
SURFACE
FACTORY SLOTTED CASING (SCREEN)
SLOT SIZE: in.
FROM (G): _13.8 ft.
TO (H): 23.8 ft
BLANK CASING
FROM (H): ft.
TO (J): ft.
PACKING
CONCRETE
FROM (B):: _+0.3 ft.
TO (C): 0.0 ft
BENTONITE PLUG
FROM (C): ft.
TO (D) ft.
STATIC
BACKFILL: Natural soil F— 59 == GROUND WATER
FROM(D): _ 0.0 ft G [ LEVEL
TO (E): 10.0  ft. S N
BENTONITE PLUG —
FROM (E): _10.0 ft I
TO (F): 1.5 ft T
SAND: Sand j -
FROM (F): _115 ft I
TO (I): 23.8 ft PR o ¢
NATURAL CAVE-IN vy
FROM(I): 238 ft. /f //f
TO (K): 353 ft. l{“—_ LT
Bentonite plug from 23.8 to 25.6
TOTAL COMPLETED CASING DEPTH (J): 23.8  ft. NOTE: feet. All depths measured from
TOTAL COMPLETED TEST BORING DEPTH (K). 353 ft existing ground surface.
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General Notes - L.og of Test Boring/Test Pit

DESCRIPTIVE SOIL CLASSIFICATION

Sail Fragtion
Boulders
Cobbles
Gravel: Coarse
Fine
Coarse
Medium
Fine

Sand:

Silt
Clay

Grain Size Terminology

Particle Size
Larger than 127
i 127
347 t0 37
4. 76mm to %"
2.00mm to 4.76mm
0.42mm to 2.00mm
0.074mm to 0.42mm
0.005mm to 0.074mm
Smaller than 0.005mm

1.8, Standard Sieve Size
Larger than 127
Pt012”

34 to 37

#4 to 3"

#10 to #4

#40 to #10

#200 to #40

Smaller than #200
Smaller than #200

Plasticity characteristics differentiate between silt and clay

Relative Density Consistency

Term “N" Value* Term qu-fons/sg. fi.
Very Loose 0-4 Very Soft 0.0t00.25
Loose 4-10 Soft 0.25t00.5
Medium Dense 16-30 Firm 0510 1.0
Dense 30-50 Siff 1.0to2.0
Very Dense Over 50 Very Stiff 2.0t04.0
Hard Over 4.0

*Note: The penetration number, N, is the summation of blows required to
effect two successive 6™ penetrations of the 2” split-barrel samptler. The
sampler is driver with a 140-pound weight falling 307, and is seated to a
depth of 6” before commencing the standard penetration test.

DESCRIPTIVE ROCIK CLASSIFICATION

Engincering Hardness Deseription of Rock
(not to be confused with MOH’s scate for mingrals)

Very Soft

Can be carved with a knife. Can be excavated readily with

point of pick. Pigces one inch or more in thickness can be
broken with finger pressure. Can be scraiched readily by
fingernail.

Soft Can be gouged or grooved readily with knife or pick point.
Can be excavated in chips to pieces several inches in size by
moderate blows of a pick point. Small thin pieces can be
broken by finger pressure,

Medium

Can be grooved or gouged 1/16-inch deep by firm pressure

Soft on knife of pick point. Can be excavated in small chips to
pieces about 1-inch-maximum size by hard blows of the
point of a geologist’s pick.

Medium

Can be scratched with knife or pick. Gouges or grooves to

Hard Ys-inch deep. Can be excavated by hard blow of a geologist’s
pick. Hand specimens can be detached by moderate blow.

Hard Can be scratched with knife or pick only with difficulty.
Hard blow of hammer required to detach hand specimen.

Very Hard

Cannot be scratched with knife or sharp pick. Breaking of

hand specimens requires several hard blows of geologist’s

pick.

58
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NOMENCLATURE

Drilling and Sampling
Split Barrel (spoon) Sampler
Standard Penetration Test Number, blows/foot*
Thin-walled Tube (Shetby Tube) Sampler
Thick-wall, ring lincd, drive sampler
Coring
Direct Push Sampler

Continuous Sampler (used in conjunction with
hollow stem auger drilling)

Disturbed Sample (auger cuttings, airfwash
rolary cuifings, backhoe, shovel, etc.)

Laboratory Tests
Unified Soil Classification System (soil type)
Water Confent (S0)
Liquid Limit (%)
Plastic Limit (%)
Plasticity Index (LL-PL) (%)
Unconfined Strength, TSF

Penetrometer Reading (estimate of
unconfined strength), TSF

Moist Unit Weight, PCF

Dry Unit Weight, PCF

Water Soluble Sulfate (36)

Angle of Internal Friction (degrees)
Soil Cohesion, TSF

Specific gravity of soil solids
Degree of Saturation (%0}

Void Ratio

Porasity

Permeability (cm/sec)
Water Level Measurement

Water Level at Time Shown

Noie: Water level measurements shown on the
boring logs represent conditions at the time
indicated, and may not reftect static levels,
especially in cohesive soils. The available water
Ievel information is given at the bottom of each
fog.
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Classification of Soils for Engineering Purposes

ASTM Designation: D2487-69 and D2488-69
(Unified Soil Classification System)

Group . . . o
Major Divisions Symbals Typical Names Laboratory Classification Criteria
w'd Well graded gravels, gravel- 2 N
w — - - 3
2 % & GwW sand mixfures, liftle or no P 2le. - ﬂ;ﬂ greaer than 45, = OF (o 1w s
.g = G g fines g T -g 1o o0
N I
[ o
= ﬁ ; % 2 Poorly Graded gravels, ;é”‘g El Not meeting all gradation requirements
8 22l g kS| GP gravel-sand mixtures, fittlcor | & g) 3 £t 4
o = g = -, 10 fines 23 o) for GW
[
§|Ess N I
i R g = d . e i g8 S Atterberg limits
8| ZE f2% aw Silly gravels, gavelsandssilt | § < o) Bl pajow A" lineor | Above"A” linc with
s g5 5Eg u ures g8 25§ Pllsthand | Dlbotweondand?
a E 4 g E gg e Bg O are borderline cases
3 EEl € & a 2 e OB Atterberg limits requiring use of dual
(7] = - - LG VA < N
9y 2 8% g GC Clayey f{:vil]s;;ﬁ?gl sand 2 O %-% 5| below “A” line or symbols
.g =4 © Y g ‘; % g g P.I. greater than 7
[Cp — =
Fc] @ & Well-graded sands, gravelly z 8§ 2
R PN § & SW sands, little or no fines E)ﬁ C“:g_mgmaw e 6 C, g P bereen 1 & 3
8 g '% .g (g 8 'a % 13 B2
[ 1721 o & E
Q ﬁ v o o &
E=) a2 B g 3 gp Poorly graded sands, gravelly § g Not meeting att gradation requirements
g - g < ) sands, little or no fines ‘|8 e for SW
3 : w RE
g 4,2 o lg Lo
& C 24 ?g)u W
g | #w - d 2824 g2 Aterberg limits . -
@ . N 2 > L
go, § —é § 2 8 SM° Silty sands, sand-silt mixtures | 8 g=d f ! above “A” line or P.L imits p]ottmg_m
ol R BEo®n iy loss than 4 hatched zone with
5 = 8% u aogegs 55 than P.I between 4 and 7
EEl g &8 g g E Atterberg limits arc borderline cascs
a =1 23‘ =1 Clayey sands, sand-clay R . ,,g. requiring use of duat
& s5C - g e above “A” line or P.1.
A8 mixtures 28 ,g areater than 7 symbols
Inorganic silts and very fine
= ML sands, rock flour, silty or
b clayey fine sands, or clayey Plasticity Chart
- g,g silts with stight plasticity
ﬁ 5 % Inorganic clays of low to
z et ,3 cL medinm plasticity, gravelly,
3 g E clays, sandy clays, silty clays, € i 5\/
) g3 lean clays ] 1
a R LY
. = L.
< ﬁ' oL Organic silts and organic silty A it S =
=g ’ clays of low plasticity af -
ﬁg ¥ "'”7”‘_‘\, st
N - - e ool of dEtomateds
E = = Inorganic silts, micaceous or o A Madm |- e Erand
& 8 g MH diatomaceous fine sandy or _c;za‘:sf}:raf it - s oA e
Q. w 8 silly soils, elastic silts ) e e o !
23 &5 S K — —
i E 05 . . 0 i’-‘d A C"L//oré’_&!mrw'4a'-ﬁc';oﬂ‘= s i i
= o g CH Inprganic clays of high = K] Sysingsofb |
E &= plasticity, fat clays i g o K er - ot |
k| k] E ¢ 10 20 ) ) £ w 70 ) %0 100
~ == Uingag ey
g
§ =) ol Organic clays of medium to
g a9 high plasticity, organic silts
[ . .
-l = ] P Peat and other highly organic
bb &p © 1 .
= 5 3] soils

used when L.L. is 28 or less and the PL is 6 or less; the suffix u used when L.L. is greater than 28,

example: GW-GC, well-graded gravel-sand mixture with clay binder.

Division of GM and SM groups into subdivision of d and u are for roads and airficlds only. Subdivision is based on Atterberg limits; suffix d

Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group symbaols, For
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coarse l fine

coarse ] medium | fine

SILT OR CLAY

Specimen Identification

Classification

LL | PL

Pl Cc | Cu

B-11

10.0

LEAN CLAY with SAND(CL)

36 | 22

14

B5

0.0

CLAYEY SAND(SC)

3 17

14

B-8

25

LEAN CLAY with SAND(CL)

3 | 2

18

B-9

7.5

SILTY SAND(SM)

NP | NP

NP

O(*|r H @

MwW-1

15.0

Specimen ldentification

D100

D60 D30 D10

%Gravel

%Sand

%Silt | %Clay

B-11

10.0 2.36

0.0

12.6

80.2

B-5

0.0 4.75

0.205

0.0

57.9

41.8

B-8

25 1.18

0.0

25.5

72.8

B-2

7.5 475

0.31 0.085

0.0

72.9

26.9

Ql*|» H|®

MwW-1

15.0 2.36

0.222 0.096

0.0

75.7

24.0

US_GRAIN SIZE 13854-CX GINT.GPJ US_LAB.GDT 9/5/08

PROJECT: Lost Creek Project
JOB NO.: 13854-CX

CLIENT: Lost Creek ISR, LLC
TEST METHOD: ASTM D422

PARTICLE SIZE ANALYSES
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US_GRAIN _SIZE 13854-CX GINT.GPJ US_LAB.GDT 8/5/08

LS. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
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30 \
25 \\
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15 2
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5
0 N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL S AND SILT OR CLAY
coarse fine coarse medium | fine
Specimen ldentification Classification Ll | PL Pl Cc | Cu
©| MW-1 30.0 SANDY LEAN CLAY(CL) 33 | 20 | 13
| MW-2 15.0
Al MW-2 25.0
*| MW-3 5.0
O MW-3 10.0 SILTY SAND(SM) NP | NP | NP
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Silt I %Clay
& Mw-1 30.0 238 0.0 349 64.4
o Mw-2 15.0 4.75 0.327 0.083 0.0 67.7 28.3
Al MW-2 25.0 2.36 0.87 0.163 ¢.0 77.9 210
*| MW-3 5.0 2,36 0.48 0.189 0.0 825 16.6
©F MW-3 10.0 4.75 0.559 0.199 0.0 84.2 15.3
PROJECT: Lost Creek Project
JOB NO.: 13854-CX
PARTICLE SIZE ANALYSES

CLIENT: Lost Creek ISR, LLC
TEST METHOD: ASTM D422
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0.001
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COBBLES

coarse | fine

coarse medium fine

SILT OR CLAY

Specimen Ildentification

Classification

LL

PL

Pl Cc Cu

®| MW-3 30.0

X Mw4 15.0

Al MW4 25.0

LEAN CLAY with SAND(CL)

21

13

Specimen ldentification

D100

D80 D30 B10 %Gravel

%Sand

%Silt | %Clay

©| MW-3 30.0

4.75

0.572 0.205

0.0

81.9

17.3

X MW-4 15.0

4.756

0.27 0.118

0.0

79.0

20.5

Al MWA4 25.0

2.36

0.0

271

72.7

PROJECT: Lost Creek Project

JOB NO.: 13854-CX

CLIENT: Lost Creek ISR, LLC
TEST METHOD: ASTM D422

PARTICLE SIZE ANALYSES

US_GRAIN SIZE 13854-CX GINT.GPJ US LAB.GDT 9/5/08
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Limitations and Use of This Report

This report has been prepared by Inberg-Miller Engineers, hereinafter referred to as "IME", to
evaluate this property for the intended use described herein, If any changes of the facility are
planned with respect to the design vertical position or horizontal location as outlined herein, we
recommend that the changes be reviewed, and the conclusions and recommendations of this
report be modified in writing by IME.

The analyses and recommendations submitted in this report are our opinions based on the data
obtained, and subsurface conditions noted from the ficld exploration. The locations of the
exploration are illustrated on the accompanying map and diagram. Any variations that may occur
between, beyond, or below the depths of test borings or test pits, are not presented in this report
because these areas were not specifically explored. Excavations during the construction phases
may reveal variations from subsurface conditions identified in our exploration. The nature and
extent of such variations may not become evident until excavation and construction begins. If
variations appear evident during construction, we advise a re-evaluation of the recommendations
in this report. After performing additional on-site observations, we can provide an addendum to
our recommendations noting the characteristics of any variations.

IME is responsible for the conclusions and opinions contained in this report based on the
supplied data relative only to the specific project and location outlined in this report. If
conclusions or recommendations are made by others, IME should be given an opportunity to
review and comment on such conclusions or recommendations in writing, prior to the completion
of the project design phase.

It is recommended that IME be provided the opportunity to review final designs, plans, and
specifications using the conclusions of this report, in order to determine whether any change in
concept may have any effect on the validity of the recommendations contained in this document.
If IME is accorded the privilege of this review, IME can assist in avoiding misinterpretation or
misapplication of these recommendations if changes have been made as compared with IME’s
understanding of either the project or design content. Review of the final design, plans, and
specifications will be noted in writing by IME upon client's request, and will become a part of
this report,

Standards are referenced by designated letters/numbers in several locations within this report.
These standards were identified for the sole purpose of informing the reader what test methods
were followed by IME during the execution of IME’s scope of services. Anyone who reads,
references, or relies on this report for any purpose whatsoever is hereby advised that IME has
applied professional judgment in determining the extent to which IME complied with any given
standard identified in this report or any other instrument of IME’s professional service. Unless
otherwise indicated, such compliance referred to as “general compliance,” specifically excluded
consideration of any standard listed as a reference in the text of those standards IME has cited.
Questions about general compliance — i.e., which elements of a cited standard were followed and
to what extent, should be directed to IME,
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Limitations and Use of This Report, Continued

IME has performed exploration, laboratory, and engineering services sufficient to provide
geotechnical information that is adequate for either the preliminary planning or the design phase
of the project, as stated herein. IME’s scope of services was developed and agreed to specifically
for this purpose. Consequently, this report may be insufficient for other purposes. For example,
this report may be insufficient for the coniractor or his subcontractors to prepare an accurate bid
for the construction phase of the project. The client, owner, potential contractors, and
subcontractors are advised that it is specifically the contractor and subcontractor’s obligation and
responsibility during the bidding process to collect whatever additional information they deem
necessary to prepare an accurate bid. The contractor’s and subcontractor’s bid should include
selection of personnel, equipment, bits, etc. that are necessary to complete the project according
to the project specifications, on schedule, within budget, and without change orders resulting
from unforeseen geologic conditions.

Variations in soil conditions may be encountered during construction. To permit correlation
between soil data in this report and the actual soil conditions encountered during construction,
we recommend that IME be retained to perform construction observations of the earthwork and
foundation phases of the work. It is recommended that IME be retained to observe all areas
where fills are to be placed, and test and approve each class of fill material to be used according
to the recommendations for compacted fill presented in this report. IME can provide specific
assistance in evaluating construction compliance with the design concepts, specifications, or
recommendations if IME has been retained to perform continuous on-site observations and
materials testing during construction,

The presence of IME’s field representative, if such services are requested by the client, will be
for the sole purpose of providing record observations and field materials testing. We recommend
the contractor be solely responsible for supervision, management, or direction of the actual work
of the contractor, his employees, or agents. The contractor for this project should be so advised.
The contractor should also be informed that neither the presence of our field representative or the
observation and testing by our firm shall excuse him in any way for defects discovered in his
work. It is understood that IME will not be responsible for job or site safety on this project.

This report has been prepared in accordance with generally accepted geotechnical engineering
practices, and makes no warranties, either expressed or implied. The services performed by IME
in preparing this report have been conducted in a manner consistent with that level of care and
skill ordinarily exercised by members of the profession currently practicing in the same locality
under similar conditions. No other representation, express or implied, and no warranty or
guarantee is included or intended in this report. The report has not been prepared for other uses
or partics other than those specifically named, or for uses or applications other than those
enumerated herein. The report may contain insufficient or inaccurate information for other
purposes, applications, building sites, or other uses.
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Sample and Data Collection Information

Field-sampling techniques were employed in this exploration to obtain the data presented in the
Final Logs and Report generally in accordance with ASTM D420, D1452, D1586 (where
applicable), and D1587 (where applicable).

The drilling method utilized in most test borings is a dry-process, machine rotary auger type that
advances hollow steel pipe surrounded by attached steel auger flights in 5-foot lengths. This
method creates a continuously cased test hole that prevents the boring from caving in above each
level of substrata to be tested. Sampling tools were lowered inside the hollow shaft for testing in
the undisturbed soils below the lead auger. In some test borings, as appropriate to advance to the
desired depth, air or wash rotary drilling methods were wutilized. Air or wash rotary drilling
methods allow for the extraction of rock core samples.

Samples were brought to the surface, examined by an IME field representative, and sealed in
containers (or sealed in the tubes) to prevent a significant loss of moisture. They were returned to
our laboratory for final classification per ASTM D2487 methods. Some samples were subjected
to field or laboratory tests as described in the text of this report.

Groundwater observations were made with cloth-tape measurements in the open drill holes by
IME field personnel at the times and dates stated on the Final Logs. Recorded groundwater levels
may not reflect equilibrium groundwater conditions due to relatively low permeability of some
soils. It must also be noted that fluctuations may occur in the groundwater level due to variations
in precipitation, temperature, nearby site improvements, nearby drainage features, underdrainage,
wells, severity of winter frosts, overburden weights, and the permeability of the subsoil. Because
variations may be expected, final designs and construction planning should allow for the need to
temporarily or permanently dewater excavations or subsoil.

A Final Log of each test pit or boring was prepared by IME. Each Final Log contains IME's
interpretation of field conditions or changes in substrata between recovered samples based on the
field data received, along with the laboratory test data obtained following the field work or on
subsequent site observations. The final logs were prepared by assembling and analyzing field and
laboratory data. Therefore, the Final Logs contain both factual and interpretive information.
IME’s opinions are based on the Final Logs.

The Final Logs list boring methods, sampling metheds, approximate depths sampled, amounts of
recovery in sampling tools (where applicable), indications of the presence of subsoil types, and
groundwater observations and measurements. Results of some laboratory tests are arrayed on the
Final Logs at the appropriate depths below grade. The horizontal lines on the Final Logs
designate the interface between successive layers (strata) and represent approximate boundaries,
The transition between strata may be gradual.
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Sample and Data Collection Information, Continued

We caution that the Final Logs alone do not constitute the report, and as such they should not be
excerpted from the other appendix exhibits or from any of the written text, Without the written
report, it is possible to misinterpret the meaning of the information reported on the Final Logs. If
the report is reproduced for reference purposes, the entire numbered report and appendix exhibits
should be bound together as a separate document, or as a section of a specification booklet,
including all drawings, maps, ctc.

Pocket penetration tests taken in the field, or on samples examined in the laboratory are listed on
the Final Logs in a column marked “q,". These tests were performed only to approximate
unconfined strength and consistency when making comparisons between successive layers of
cohesive soil. It is not recommended that the listed values be used to determine allowable
bearing capacities. Bearing capacities of soil is determined by IME using test methods as
described in the text of the report.
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Geotectinical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civit engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofely for the client. No
one except you shoiid rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it And no one
— 1ot even you — shauld apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those refying on a geotechnical
engineering repost did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Enpineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-spacific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and cenfiguration; the location of
the structure on the site; and other planned or existing site improvements,
stch as access roads, parking lots, and underground uilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

© ot prepared for you,

© not prepared for your project,

< ot prepared for the specific site explored, or

¢ completed before important project changes were made.

Typical thanges that can erode the refiability of an existing geotechnical

engineering repor! include those that affect:

* the function of the proposed structure, as when it's changed from a
parking garage to an oftice building, or from a light industrial plant
to a refrigerated warehouse,

&

glevation, configuration, location, orientation, or weight of the
proposed structire,

e composition of the design team, or

e project ownership,

As a general rule, afways inform your geotechnical engineer of project
changes—even minor cnes—and request an assessment of their impact.
Geolechinical engineers cannot accept responsibilily or liability for problems
that occur because their reports do not consider developments of which
they were nof informed.

Subsurface Conditions Gan Change

A geotechnical engineering report is based on conditions that existed at
the time the study was perfarmed. Do not rely on a geotechnical engineer-
ing reporfwhose adequacy may have been affected by: the passage of
tirne; by man-made events, stich as construction on or adjacent to the site;
or by natural events, such as floods, sanhquakes, or groundwater fluctua-
tions. Always contact the geotechnical enginesr before applying the report
to determing if it is still reliable. A minor amount of additional testing or
analysis could prevent major prablerss.

Nost Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurtace tesis are conducted or samples are taken. Geotechnical engi-
nieers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurace conditions throughout the
site. Aclual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
wiho developed your report to provide construction observation is the
most effective meihod of managing the risks associated with unanticipated
conditions.

A Report's Recommenilations Are /ot Final

Do not overrely on the construction recemmendations included in your
report. Those recommendalions are not final, because geotechnical engi-
neers develap them pringipatly from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by abserving actual

/






subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume responsibifily or
liability for the report's recommendations if that engineer does not perform
construction observation.

R Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reparts has restlted in costly problems. Lower that risk by having your geo-
technicat engineer confer with appropriate members of the design team after
submitting the report, Also retain your geotechnical enginaer to review perti-
nent elements of the design team's plans and spegificaticns. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and precanstruction
conferences, and by providing construction observation,

Do ot Retraw the Engineer's Logs

Geotechnical engineers prepare final boring and testing logs based upon
ineir interpretaticn of field logs and laboratory data. To prevent errors or
omissions, the logs included in a geotechnical enginesring report shoutd
never be redrawn for inclusion in architeciural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating logs from the report can elevale risk,

Give Gontractors a Complete Report and
Guitdance

Some owners and design professionals mistakenly believe they can make
contractors iable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid davelopment and that the
report's acouracy is limited; encowrage them to confer with the geotechnical
engineer who prepared the report (@ modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure confrac-
lors have sufficient fime to perform additional study. Only then might you
be in a posiltion to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
sterming from unanticipated conditions.

Read Responsibility Provisions Closely

Sorne clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This fack of understanding has created unrealistic expectations that

-

have led fo disappointments, claims, and disputes. To help reduce the risk
of stich autcomes, geotechnical engineers commonly include a variety of
explanatoty provisions in their reporis. Sometimes fabeled *limitations®
many of these provisions indicate where geotechnical enginsers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geolechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns fAire Not Covepet

The equipment, techniques, ard personnel used to perform a geosnviron-
mental study differ significantly from these used to perform a geolechnical
study. For ihat reason, a geotechnical enginesring raport does not usually
relate any geoenvironmental findings, conclusions, or recommendations:
£.0., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led
to numerous project faitures. If you have not yet obtained your own gecen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
Someone else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
aperation, and maintenance to prevent significant amounts of mold from
growing on indoar surfaces. To be effective, all such strategies should te
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consuliant. Because just a small amount of waler or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have besn
addressed as part of the geotechnical enginesring study whose findings
are conveyed in this report, the geolechnical engineer in charge of this
project is not a mold prevention consultant; none of the services per-
fermed in connection with the geolechnical engineer’s study
were tesigned or conducted for the purpose of mold preven-
fion. Proper implementation of the recommendalions conveyed
in this report will not of itself be sufficient to prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechneial
Engineer for Additional Assistance

Membership in ASFE/The Best Peaple on Earth exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer

with you ASFE-member geotechnical engineer for more information,

J

The Nest People on Karih

8811 Colesvitle Road/Suite G108, Silver Spring, MD 20910

Tetephone: 301/565-2733

Facsimile; 301/589-2017

g-mail: info@asfe.org  www.asle.org

Copyright 2004 by ASFE, Inc. Dupiication, reproduction, or copying of ihis document

specific writien permission, Excerpling, quoting, or olferwise axtracling wording from

purposes of scholarly research or book review. Onfy members of ASFE may use this doc
fim, individual, or other entity thai so uses this document without being an ASFF

i1 whole or in part, by any means whatsoaver, Is sirictly prohiblted, except with ASFE's
this document is permitted only with the express written permission of ASFE, and oply for
ument as a complement to or as an element of a geotechnical engineering report. Any ather
member could be committing negligent or intentional (fravdulent) misrepresentation.
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0802 - Lost Creek ISR - Ponds 1&2
Technical Specifications
April 23, 2008

TECHNICAL SPECIFICATIONS

Section TS-1 General Reguirements

TS 1.1

TS 1.2

1.2.1

1.2.2

1.2.3

Summary Of Work

The Work under this contract includes construction of two lined evaporation ponds
which includes installation of embankment raises, installation of double ponds with
leak detection systems.

The site is located east of the Proposed Lost Creek Plant. Site location maps are
provided in the Drawings.

General Description Of Work
Location

Ponds 1&2 Reservoirs are located in the E1/2, Section 18, T25N, R92W, in
Sweetwater County, Wyoming.

Statement Of Work

The work to be performed is shown on the Drawings and described in these
specifications. The Work includes, but is not limited to, the following components:

o Site preparation which includes clearing and grubbing, topsoil and subsoil
removal and stockpiling;
Excavation of key cut;
Construction of embankments;
Installation of geomembrane and collections system for double lining with
leak detection.

List Of Drawings
Included with these specification are the following drawings:

Drawing Number Title

0802.100 Index, Legend and General Notes
0802.101 Overall Site Plan

0802.102 Embankment Plan

0802.103 Embankment Details

0802.104 Leak Detection Details
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TS 1.3

TS 1.4

TS 1.5

Equipment, Materials, and Labor

The Contractor shall furnish all supervision, personnel, labor, materials, Plant,
machinery, tools, equipment, repairs, maintenance and service, and all other facilities
and incidentals necessary for the execution and completion of the Work. The Owner
shall provide fresh water for soil compaction and dust abatement. The Contractor
shall be responsible for all pumping, hauling and dispensing of such water.

On-Site Material Definitions

For purposes of these specifications, other than payment, materials of earthwork and
construction are defined as follows:

A. TOPSOIL

Surficial soil material selectively salvaged and stockpiled for use in
reclamation. The depth of topsoil to be salvaged at any particular location
shall be directed by the Engineer.

B. SUBSOIL

Soil material beneath topsoil selectively salvaged and stockpiled for use
in reclamation. The depth of subsoil to be salvaged shall be directed by
the Engineer.

C. UNSUITABLE MATERIAL
Material excavated or removed from the borrow areas, existing pond or
embankments which is not suitable for embankment fill. The Engineer
shall determine if excavated material is unsuitable.

D. FILL MATERIAL
Material from the borrow excavation which is suitable for embankment
construction. The Engineer shall determine if excavated material is
suitable for fill material.

Standard Of Construction

The Work covered by these specifications will be completed in such a manner as to

meet the requirements of all applicable federal, state, and local laws, regulations and
ordinances, and to conform to modern practices for this type of work.
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TS 1.6

TS 1.7

TS 1.8

Environmental

The Contractor shall insure that no contamination of topsoil, water, and air occurs
from oil, fuel, or other fluid spills; from vehicle emissions; or from garbage, waste,
or other debris.

The Contractor shall service all equipment in designated areas, and maintain all
equipment to prevent leakage of oil, fuel or other fluids; and to prevent unacceptable
levels of emissions.

The Contractor shall provide approved sanitary facilities on-site and these facilities
shall be properly maintained.

The Contractor shall collect, remove, and properly dispose of all trash, garbage,
debris, used oil, and other waste materials off-site at an approved disposal area.

The Contractor shall comply with all State of Wyoming Department of
Environmental Quality rules and regulations during construction, including, but not
limited to, the handling and storage of fuel, oil, and other liquids.

The Contractor shall keep all access roads and work areas wetted, as directed by the
Engineer, to abate fugitive dust.

Field Engineering

The Engineer will provide initial slope stakes for the embankment raises and will
stake topsoil stripping limits and depths. The Engineer will also determine the
suitability of borrow material depth.

OSHA Requirements

The Contractor shall be required to obtain a contractor identification number from

the U.S. Office of Safety and Heath Administration (OSHA) and shall assume sole
responsibility for compliance with OSHA requirements.
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TS 2.1

TS 2.2

221

222

Section TS-2 Mobilization and Demobilization

Scope

The Work in this Section comprises the Contractor's establishment on Site of all the
temporary accommodation, Plant and equipment necessary for the successful
completion of the Work and shall include, but not necessarily be limited to the
following:

1) Assemble all necessary Plant and transport to Site.

2 Establish the Contractor's maintenance facilities, temporary workshops,
temporary office accommodation and sanitation facilities.

3 Provide the Engineer’s temporary office accommodations.

4) Provide temporary accommodation for the Contractor's personnel.

5) Maintain Plant and services for the duration of the Work.

(6) All things required to move onto the Site for execution of the Work.

@) On completion of the Work remove all Plant from the Site, and restore the

Site to a clean and tidy condition to the satisfaction of the Engineer.
Execution
Mobilization

The Contractor shall mobilize on the Site, sufficient labor, materials, and equipment
to allow commencement of the Work, and shall bring on to the Site, as and when
necessary, any additional equipment, labor and materials which may be required to
complete the Work as scheduled.

Contractor’'s Workshops, Stores and Offices

The Contractor shall either transport mobile units or erect, in the area designated on
the Drawings or indicated by the Engineer, adequate workshops, offices and other
buildings and structures for the completion of the Work. Such workshops and
offices, etc., shall be maintained in a neat and tidy condition throughout the duration
of the Work to the satisfaction of the Engineer.
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TS 2.3

2.3.3

224

2.2.5

2.2.6

231

2.3.2

Sanitation

The Contractor shall provide and maintain adequate sanitary facilities for his
personnel at the Site, including his offices and temporary accommodation and
Engineer's office in compliance with local health regulations and to the satisfaction
of the Engineer.

Construction Roads

All temporary construction roads which the Contractor may require to complete the
Work shall be constructed at the Contractor's expense.

The location of any temporary roads, or portions thereof, on the Site shall be subject
to the Engineer's approval.

The Contractor's construction roads shall be available for use by others having
permission from the Engineer to carry out work on the Site.

Drainage

Adequate drainage facilities in the form of ditches, culverts or other conduits shall
be installed as necessary to maintain temporary construction access roads. These
temporary drainage facilities shall be constructed to the satisfaction of the Engineer.
Demobilization

Upon completion of the Work, the Contractor shall remove all Plant from the Site,
restore all damaged roads, and remove all haul roads not authorized by the Owner,
and shall leave the Site in workman-like condition, to the satisfaction of the
Engineer.

Measurement and Payment

Mobilization

Payment shall be full compensation for Mobilization and shall be limited to an
amount not greater than seven percent of the total contract price.

Demobilization

Payment shall be full compensation for Demobilization and shall be limited to an
amount not greater than three percent of the total contract price.
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PAY ITEMS PAY UNIT
2-1 Mobilization LS
2-2 Demobilization LS
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Section TS-3 Earthwork

TS 3.1

TS 3.2

3.2.1

3.2.2

Scope

The Work in this Section covers stripping of all topsoil, subsoil, the construction of
the downstream embankment raise, installation of the cutoff trench and construction
of access roads. The Work shall include the necessary manpower and equipment to
construct the embankments from material designated as borrow material on the
Drawings or as approved by the Engineer.

Products/Materials/Equipment
Soils
The following soil types shall be encountered during the Work:

o Topsoil - Topsoil shall be determined using WDEQ-LQD Guideline 1
standards. Stockpiling and protection will also follow WDEQ-LQD
Guideline 1 standards.

o Subsoil - Subsoil shall be considered the three feet of soil below the
topsoil unless otherwise determined by the Engineer.

o Fill Material-Downstream Embankment - Fill material shall be that
material suitable for embankment construction. This material shall be a
sand with clay lenses from the Designated Borrow Areas. and from the
Interior Borrow Area.

° Road Base Material - Road Base Material shall consist of gravely material
imported to the site from a suitable quarry as approved by the Engineer.

Compaction Equipment

The Contractor shall provide sufficient compaction equipment of the types and sizes
specified herein as is necessary for compaction of the various fill materials. If the
Contractor wishes to use alternative equipment, he shall submit to the Engineer for
approval complete details of such equipment and the methods proposed for its use.
The Engineer's approval of the use of alternative equipment will be dependent upon
the contractor's successful demonstration of the equipment. Suitable test fills will be
constructed to the satisfaction of the Engineer. Alternative equipment will compact
the fill materials to a density not less than that which would be produced by the
equipment and number of coverages specified herein.
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Compaction equipment, which includes the following, shall be maintained in good
working condition at all times to ensure that the amount of compaction obtained is
amaximum for the equipment. The Contractor shall immediately make adjustments
to the equipment to achieve this end when necessary.

Smooth Drum Vibratory Roller

Smooth drum vibratory rollers shall be equipped with a suitable cleaning device to
prevent the accumulation of material on the drum during rolling. Each roller shall
have a total static weight of not less that 20,000 pounds at the drum when the roller
is standing on level ground. The drum shall be not less than 60 inches in diameter
and 78 inches in width. The vibration frequency of the roller drum during operation
shall be between 1100 and 1500 vibrations per minute and the centrifugal force
developed by the roller at 1250 vibrations per minute shall not be less than 38,000
pounds. The smooth drum roller compactor shall also contain a timing device for
indicating actual roller operating time.

Sheepsfoot Roller

The Contractor may be required to compact the fill with a sheepsfoot roller.

The sheepsfoot roller shall be a self-propelled, fully-ballasted, standard sheepsfoot
design developing 6000 Ibs. in weigh per liner foot of width at rest on level ground,
or equivalent as approved by the Engineer. The sheepsfoot roller machine shall be
equipped with a timing device which will indicate actual roller operating time.

Special Compactors

Special compactors shall be used to compact materials which, in the opinion of the
Engineer, cannot be compacted properly by the specified sheepsfoot or vibratory
rollers because of location or accessibility.

The Contractor shall adopt special compaction measures such as hand-held vibratory
compactors or other methods approved by the Engineer to compact fill in trenches,
around structures and in other confined areas which are not accessible to the larger
vibratory roller or sheepsfoot roller. Such compaction shall consist of not less than
4 coverages of the compaction equipment.

Before commencing work with the proposed compaction equipment, the Contractor

will provide the Engineer with a list of each piece of equipment to be used, together
with the Manufacturer's specification.
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TS 3.3

3.2.3

3.3.1

3.3.3

3.34

Moisture Conditioning of Soil

In areas requiring moisture conditioning, the Contractor will apply clean water to the
borrow area and use a heavy duty discing unit to thoroughly blend the soil producing
an even mixture of soil and water.

Execution
Topsoil/Subsoil Stripping
Topsoil and subsoil shall be removed from the borrow areas.

During all phases of topsoil and subsoil removal, the Contractor shall use extreme
caution to avoid a conflict with or contact or damage to existing utilities, overhead
or buried, such as gas or oil lines, power lines, poles, cased wells, or other
appurtenances. The Contractor shall be responsible for location of, and any damage
to, existing utilities during construction activities. Cost of utility location and
damage repair shall be solely borne by the Contractor.

Stockpile slopes shall not be steeper than 5h:1v (horizontal:vertical) unless otherwise
directed by the Engineer.

Key Cut Installation

A key cut shall be installed under the entire embankment. The key cut shall be a
minimum of five feet deep, bottom width of 10 feet and 2:1 (h:v) side slopes.
Material from the cutoff trench is suitable embankment fill.

Fill Placement

The Contractor should expect cold weather conditions during a portion of this
project. This will require the fill area to be scarified at the beginning of each
working shift to insure additional lifts are not placed on frozen surfaces.

All material used for fill shall be loaded and hauled to the placement site, dumped
in layers no greater than eight inches, spread and leveled, moisture conditioned if
required, and compacted to form a dense integral fill as required by the Engineer.
The Contractor shall at all times exercise care to avoid segregation of the material
being placed and shall, if required by the Engineer, remove all pockets of segregated
or undesirable material and replace it with material which matches the surrounding
material. All material in excess of one foot in diameter shall be removed from the
fill material either prior to its being placed or after it is dumped and spread but before
the compaction operations are started.
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For most construction conditions, the fill is to be constructed in near horizontal
layers with each layer being completed over the full length and breadth of the
embankment before placement of subsequent layers. Each layer shall be constructed
only with materials meeting the specified requirements and shall be free from lenses,
pockets and layers of materials which are substantially different in gradation from
the surrounding material, as determined by the Engineer.

The Contractor shall spread, level and compact the material to ninety percent (90%)
of the Modified Density (ASTM D 1557). The Contractor shall control the routing
of the scrapers to achieve the specified compaction where practical. In areas where
this cannot be accomplished, the embankment shall be rolled with four (4) passes
from a vibratory roller or as approved by the Engineer.

Except in areas approved by the Engineer, where space is limited or as otherwise
specified, fill shall be placed by routing the hauling and spreading units
approximately parallel to the axis of fill. Where impractical limits exist, the hauling
units shall be so routed that they do not follow in the same paths but spread their
traveled paths evenly over the surface of the fill.

Materials requiring moisture control shall be moisture conditioned in the borrow
areas, as required by the Engineer. Moisture conditioning is the operation required
to increase or decrease the moisture content of material to within specified limits.

If materials require moisture conditioning, the Contractor shall employ whatever
method and equipment are necessary to condition the material to the moisture
content designated by the Engineer. The Contractor shall adopt all measures
necessary to achieve a moisture content within plus two percent (2%) or minus two
percent (2%) of the optimum moisture content, and the moisture shall be distributed
uniformly throughout each layer of material being placed, immediately prior to
compaction. The Contractor shall adopt whatever measures are necessary to ensure
that the designated moisture content is preserved after compaction, until the
succeeding layer is placed.

Should the surface of the fill become rutted or uneven subsequent to compaction, it
shall be re-leveled and re-compacted, by and at the expense of the Contractor, before
the next layer of fill is placed.

If the surface of the fill becomes too dry or hard to permit suitable bonding with the
subsequent layer, the material shall be loosened by scarifying or disk harrowing,
moistened and re-compacted before an additional lift is placed.

All particles of dimensions such that they interfere with compaction in the layer

thicknesses specified, as determined by the Engineer, shall be removed, either prior
to or during compaction as specified.
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3.3.5

3.3.6

3.3.7

The rolling pattern of all construction joints shall be such that the full number of
roller passes required in one side of the construction joint extends completely across
the joint.

Compaction Procedures

The Contractor's procedures for compaction of fill shall be subject to the approval
of the Engineer. Compaction of each layer of fill shall proceed in a systematic,
orderly and continuous manner approved by the Engineer, such as to ensure that all
of each layer receives the compaction specified. The compaction shall be carried out
by routing the compaction equipment parallel to the axis of the embankment or fill,
except that where such routing is impractical such as in roller turning areas, in areas
adjacent to foundations or at the lower elevations of the fill, in areas adjacent to
pipework and where otherwise required by the Engineer, the compaction equipment
may be routed in any direction approved by the Engineer.

For compaction by the vibratory roller, one coverage shall consist of one pass of the
roller. A minimum overlap of 12 inches shall be maintained between the surfaces
traversed by adjacent passes of the roller drum. During compaction the roller shall
be propelled at 2 miles per hour or such lesser speed as may be determined by the
Engineer. The power of the motor driving the vibrator shall be sufficient to maintain
the specified frequency and centrifugal force under the most adverse conditions
which may be encountered during the compaction of the fill. Propulsion equipment
for the roller shall be adequate to propel the roller at speeds up to 4 mph.

Road Base Material

Road Base Material shall be placed on the top surface of all embankments and final
access roads. The road base shall be placed a minimum of six inches thick and shall
be compacted by using a roller compactor or by wheel rolling with loaded scrapers.

Quality Control

The Contractor shall give the Engineer full cooperation in sample taking or making
tests and shall render such assistance as is necessary to enable sampling and testing
to be carried out expeditiously. Each lift of embankment or other type fill will need
to be approved by the Engineer prior to placement of further fill. The Contractor
shall allow sufficient time for the Engineer to carry out the required test work in
order to determine the acceptability of each lift. The making of such tests by the
Engineer or the time taken to interpret their results shall not constitute grounds for
a claim by the Contractor for additional compensation or an extension of time.

The Engineer will take samples of fill materials and perform gradation and moisture
content tests and will carry out field density tests on the compacted fill and other
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TS 3.4

3.4.1

tests that he considers necessary to ascertain that the fill being placed or already
placed meets the specified requirements. The results of the tests carried out by the
Engineer will be final and conclusive in determining compliance with the Technical
Specifications.

Tests carried out by the Engineer will be performed in accordance with the principles
and methods prescribed by the American Society for Testing and Materials (ASTM)
and other such recognized authorities. The following quality control testing is
anticipated:

Tests on Fill Material Prior to Compaction

Tests for gradation and moisture content where applicable will be made by the
Engineer. Samples of fill materials will be taken from test pits after spreading and
prior to compaction. Sampling will be at frequencies sufficient to ensure that the
placement of fill material is in full compliance with the Specification.

Tests on Fill After Compaction

The Engineer will conduct density and other tests on the fill compacted in place.
Samples of the fill for related laboratory testing will be taken at such frequency the
Engineer considers necessary for the proper evaluation of the properties of the
compacted fill materials.

Measurement and Payment

Measurement for Payment

Topsoil

Measurement for payment for Topsoil shall be based on volumes determined by the
number of scraper loads multiplied by the rated capacity of the scraper.

Embankment Fill

Measurement for payment for Embankment Fill will be made of the net volume in
cubic yards of fill placed with scrapers as determined by survey prior to and after
completion of the embankment construction.

The surveys shall be performed by the Engineer. The Contractor may have his
representative present during field or office work related to the surveys and may
obtain copies of field notes, drawings, or calculations to the extent sufficient to
verify the calculations.
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3.4.2

Key Cut

The key cut shall be considered subsidiary to Embankment Fill and will not be
paid separately.

Payment

Topsoil Removal

Payment for topsoil removal shall be for compensation for excavating, hauling and
stockpiling the topsoil. Payment will be based on the contracted unit cost per cubic
yard of material removed.

Fill Material

Payment shall be full compensation for ripping, hauling, placing, spreading,
shaping, moisture conditioning, and compacting the material. Payment for
embankment fill shall be based on the contract unit cost per cubic yard for both
downstream embankment and upstream embankment regardless of the source of
borrow material.

No separate measurement or payment will be made for moisture conditioning the soil
nor other equipment to obtain the specified moisture and density. The cost of
moisture conditioning and compacting shall be included in the unit price for the
various earthwork items.

PAY ITEMS PAY UNIT
3-1 Topsoil Removal CY
3-2 Subsoil Removal CY
3-3 Embankment Fill CY
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TS 4.1

TS 4.2

41.1

Section TS-4 Double Liner w/ Leak Detection

Scope

Work in this Section covers all Work associated with the installation of the double
pond liner with a leak detection system.

Work shall include all labor, material and equipment necessary to perform site
preparation to install the liner and leak detection.

The Work consists of installing one layer of liner, placing collection system and
placing top layer of liner.

Products/Equipment

Geomembrane

The impermeable liner shall be a polypropylene geomembrane, manufactured by
Lange Containment Systems, Inc. and supplied by Geotech Industrial Supplies,

Casper, WY, at telephone number 307-472-0084 or approved equivalent. The
geomembrane shall conform to the following values and test methods:

Property Test Method Value Qualifier
Gauge .048 mil

Plies 1

Thickness (min.) ASTM D 751 41 mil MIN
Breaking Strength ASTM D-751 2251bf MIN
Low Temp Flax °F ASTM D-2136 -40

Puncture Resistance FTMS 101C 350 Ibs MIN
Tear Strengh ASTM D-5884 55 Ibf MIN
Dim Stability ASTM D-1204 1.0% MAX
Hydrostatic Resistivity ASTM D-751 70% MARV
Ply Adhesion ASTM D-431 20 Ibs/in MIN
Water Absorption ASTM D-4632 203 Ibs MARV
ESCR Env Stress Check Not affected

Resistance by ESC

UV Resistance ASTM G-26 Pass
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Typical Fabricated Seam Properties
Bonded seam strength ASTM D 751 200 MIN
Adhesive
Peel Adhesion ASTM D-431 20 or FTB MIN
4.2.2 Sand

4.2.3

431

4.3.2

4.3.3

The sand and fine gravel used to cover the drain pipe shall meet the following
gradation:

Sieve Designation ~ Percent Passing
3/8 100
200 <5
Pipe
The leak detection system shall use 4 inch perforated PVVC Schedule 40 pipe.
Execution

Site Preparation

The bottom of the pond shall be graded as smooth as practicable prior to laying
geomembrane.

Geomembrane (Bottom Layer)

The geomembrane shall be installed to the lines and grades as shown on the
Drawings.

The geomembrane shall be placed in accordance with manufactured specification.
A factory representative shall be on site to supervise and direct the welding of seams.
Leak Detection Collection Pipe with Sand Cover

The perforated pipe shall be placed as shown in the drawings. The pipe is place in
a herringbone pattern leading to a central drainage pipe going down the center. As

each arm of the herringbone pattern is placed, sand shall be placed over the pipe to
a nominal thickness of nine inches.
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TS 4.4

4.3.4

44.1

4.4.2

Geomembrane (Top Layer)

The top layer of geomembrane shall be placed to the lines and grades as shown on
the drawings.

The geomembrane shall be placed in accordance with manufactured specification.
A factory representative shall be on site to supervise and direct the welding of seams.
Measurement and Payment

Measurement for Payment

Geobembrane - The measurement for payment for placed geomembrane shall be the
net square yards of geomembrane placed.

Perforated PVC Pipe - The measurement for payment for placed perforated PVC
pipe shall be the lineal feet of placed pipe.

Sand - The measurement for sand shall be the placed be the placed cubic yards of
sand placed.

Payment

Payment for the double geomembrane liner with leak detection shall be full
compensation for the work and be made at the contract price and for those item listed
below. Site preparation shall be considered subsidiary to the placement of
geomembrane.

PAY ITEMS PAY UNITS
4-1 Geomembrane SY
4-2 4 in Perforated Pipe LF
4-3 Sand CY
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