
M Ad U.S. Department of Energy
2597 B % Road

Grand Junction, CO 81503

March 20, 2006

Mr. Myron Fliegel
U. S. Nuclear Regulatory Commission
Mail Stop T7J8
Two White Flint North
11545 Rockville Pike
Rockville, MD 20852-2747

Subject: Transmittal of Calculation Sets, Attachment 5 Field and Laboratory Results,
Remedial Action Plan, Moab Uranium Mill Tailings Remedial Action
(UMTRA) Project

Dear Mr. Fliegel:

Enclosed are three sets of the following calculation sets for the Moab UMTRA Project
Remedial Action Plan (RAP):

1. Corehole Logs
2. Borehole Logs
3. Geophysical Logs
4. Test Pit Logs
5. Geotechnical Properties of Native Materials

This submittal supports the Attachment 2, Geology Report that was previously provided
to your office on March 10, 2006.

We look forward to discussing this information at our planned April 4 and 5, 2006
meeting at your offices.

If you have any questions, please call me at (970) 248-7612 or Joel Berwick of my staff
at (970) 248-6020.

Donald R. Met r
Moab Federal Project Director

cc w/enclosure:
Project File MOA 2.12 (R. Burrows)



cc w/o enclosure:
J. Berwick, DOE (e)
K. Karp, Stoller (e)
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor
has identified a 2,300 acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction,
Utah, as a possible site for a final disposal cell for the Moab uranium mill tailings. The proposed disposal
cell would cover approximately 300 acres. Based on the preliminary site-selection process, the suitability
of the Crescent Junction disposal site is being evaluated from several technical aspects, including
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this
calculation set is to present the corehole logs generated during the drilling program to Investigate
subsurface geologic conditions at the Crescent Junction disposal site.

This calculation will be incorporated into Attachment 2 (Geology) of the Remedial Action Plan (RAP) and
Site Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal
Site, and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the
Moab site.

Method of Solution:

Ten coreholes (0201 through 0210) were drilled to depths of approximately 300 feet (ft) Into the Mancos
Shale as shown in Figure 1 and Table 1. These were drilled by Layne GeoConstruction using hollow-stem
auger (HSA) and rotary coring. The auger bit size was 8.5 inches and core-bit size was HQ. Surface
casing was set to selected depths (up to 40 ft) and cemented In each hole. Core samples were logged in
the field using visual soil-classification procedures described In DOE (2005; p.4-6). Field logs were
digitized and standardized using the gINT computer software program (gINT Software USA 2005).
Appendix A contains the corehole logs for the Crescent Junction Site. These data are also available in the
SEEPro database at the DOE Grand Junction office.

Three additional coreholes (0211 through 0213) were drilled to depths of approximately 40 ft, offsetting
other selected boreholes, for running packer tests (Appendix B).

Assumptions:

N/A

Calculation:

N/A

Discussion:

Results and evaluation of the core drilling activities at the Crescent Junction disposal site during 2005 are
discussed in detail in Attachment 2 (Geology) of the RAP and summarized in relevant sections of the
RAS.

Conclusion and Recommendations:

N/A

Computer Source:.

gINT computer software was used to digitize and standardize the corehole logs.

References:

DOE 2005. Work Plan for Characterization of Crescent Junction Disposal Site, Revision No. 0,
August 12, 2005, DOE-EM/GJ912-2005

U.S. Department of Energy Corehole Logs
March 2006 Doc. No. X0156100
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Table 1. Corehole Specifications at the Crescent Junction Site

Corehole N E Ground Total Date Geophysica Hole Casing Sample Drilling
No oriae 8 Codnt 8 Elevation Depth DaeizHoeCNo. Coordinate_ Coordinate (ft ngvd)b D Completed Logs (in) (tt) Type Method'

CRJOI-0201 6797583.56 2120851.13 5030.00 301.00 8-Nov-05 some 8.5 0-29 HO core HSA/rotary
0-295 HOcore HSoretr

CRJO1-0202 6794422.62 2120996.12 4960.00 300.00 19-Nov-05 yes 8.5 0-29.5 H core HSA/rotary

CRJ01 -0203 6796977.60 2122543.47 5015.00 301.00 7-Nov-05 yes 8.5 0-30 HO core HSrArotary
8.5 0-5 HO cre HSrotr

CRJO1-0204 6795633.72 2122583.61 4983.00 300.00 5-Nov-05 yes 8.5 co25 HO cor HSA/rotary
8.5 0-5 HO cre HSretr

CRJ01 -0205 6793981.28 2122975.63 4945.90 300.00 2-Nov-05 yes 8.5 0-25 H core HSA/rotary

CRJ01 -0206 6796324.67 2124232.66 4994.00 302.00 24-Oct-05 yes 8.5 0-26 HO core HSrArotary
_____ ____core

CRJO1-0207 6794658.25 2124919.25 4950.20 300.00 20-Oct-05 yes 8.5 0-25 HO core HSrArotary
____ ___ _ __ ___ _ _ _ _ _ _ _ _ _ _ _co re

8.5 -40HO cre SA~rotaryCRJO1-0208 6796412.91 2126089.65 4986.10 301.00 8-Oct-05 yes c.5 040 H cor ore

CRJ01 -0209 6795168.53 2126441.58 4955.70 300.00 27-Sep-05 yes 8.5 0-35 Hc core HSA/rotary
8.5 0-3 HO cre HSArote

CRJO1-0210 6797035.78 2127690.14 4998.60 302.00 7-Oct-05 yes 8.5 0-23 Hr core HSA/rotary

CRJO1-0211 6796327.81 2123173.42 4998.00 40.00 22-Nov-05 no 4.0 no HO core aCdvaincge

CRJO1-0212 6794311.80 2123552.99 4950.00 42.00 30-Nov-05 no 4.0 no HO core Casing
I__ _ _ _ _ _ _ _ I__ __ _ _ _ advance

CRJO1-0213 6795880.41 2125591.86 4975.00 40.50 2-Dec-05 no 4.0 no HO core Casing
advaLance

*Local coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone.
bngvd = National Geodetic Vertical Datum
cHSA = hollow stem auger

U.S. Department of Energy
March 2006

Corehole Logs
Doc. No. X0156100

Page 4
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BOREHOLE LOG CRJOl-0201

PROJECT MOAB DATE DRILLED 08/24/2005 to 11/08/2005 BIT SIZE(S) (IN) 8.5
LOCATION crescent Junction. UT. DRILWNG COMPANY Lavne GeoConstruction CORE SIZE(S) (IN)
SITE Crescent Junction DRILUNG METHOD H.S.A., Rotary Core * LOGGED BY Goodknight. C.. RupP. R.

WELL NUMBER CRJO1-0201 SAMPUNG METHOD HO CORE WL (FT BGS)
NORTH COORD. (FT) 6797583.56 DRILL OPERATOR Neaman, J. (CME 750, BB80), Hyleman, B. (BB80)
EAST COORD. (FT) 2120851.13 REMARKS 4-inch steel surface casing cemented to depth of 29.0 feet below

SURFACE ELEV. ( FT NGVD) 5030.00 land surface.
HOLE DEPTH (FT) - 301.00

T _ .. _ _. 0-4.0 ft. SILT (ML); pale btxown (lOYR fi/3) with up to 10°/o siltstone and
_ _ . 1 - : sandstone rock fragmnents, Mostly alluvial mud derived from sheet w ash. Less
_ _ 4 . than 10% very fine garained sand, highly calcareous.

_ _ : 1 -J : .;D

. et -J-- ' O

_ _ 4 -s O. ; . _ 4.0-4.5 ft. SILTY SAND (S/A); moderately calcareous, mottled, very pale
-5- s02s 0 .0-5.S _Lbro (ML)alelbown f 1 OYR 613) a nd v eto 1 OYR 7/8).

1 _ 5.04.0 _ \4.5-5.0 ft. SANDSTONE; very fine grained rock fragment, yellowish gray (5Y
1 _,1. slightly calcareous.

_ _ t% 2 5.0-14.0 ft WEATHERED MANCOS SHALE BEDROCK: 5.0-9.0 ft. highly
weathered silty shale, soft mottled, from light gray (N7) to dark yellowish

_ orange (1OYR 616), with -5% white gypsum and calcite crystals and masses,
.5 ;4J ......... . .mod.eratelyca.lcar,.ous,.

13 9.0'10.0 VGA-- -'f 90-12.0 ft silty shale moderately weathered. layered. yellowish gray (5Y7/2).
30 moderately calcareous, several % small white masses of gypsum.

_ _ 37 . 10.5-11.0 t. thin layerof sittstone that is highly calcareous and dark yellowish
orange (10YR 6/6).

. ... 12.5-14.0 ft shale becomes increasingly hard and less weathered.

WY/J _!S _14.0-14.5 ft. Blow refusal R 14.3 ft. No Recoverv.
-15- 5015- 14.5-301.0 ft. MANCOS SHALE:

14.5-17.0 14.5-29.0 ft. mostly slltstone, ight olive gray (SY 5/2) wavy bedding, black
surfaces on some bedding Is framboidal pyrite, slightly weathered, mostly
horizontal bedding plane fractures spaced 0.2 to 0.3 ft. apart Inclined
fracture (-45 degrees) @ 16.0 ft with white gypsum and calcite. Thin cdayey
zone at -16.5 ft.
17.9-22.0 ft. layer of abundant burrows filled with limonitic-colored. dark

17.0-22.0 yellowish orange (10YR 616) material. trace white caldte and gypsum.
-20- 510o/ Horizontal fracturing rnore abundant at spacings of 0.1 ft or less.

_ _ _. -. 22.0-27.0 ft slightly wsathered, mrostly siltstone, wavy bedded to bioturbated,
abundant horizontal fractures spaced approximately 02 ft. apart filled with
gypsum. Yellowish gray (5Y 7f2) to pale yellowish brown (1OYR 6/2),

22.0-27.0 moderately calcareous. Core much more competent despite the horizontal
25- 5005- 14.5-35.0 fracturing.

Very Poor

27.0-29.0 ft slight to nonweathered, less horizontal fracturing filled with
27.0-29.0 gypsum and more dark bedding, which is largely colored by framboidal pyrite.

Bedding continues to be bioturbated and wavy. Mostly yellowish gray (5Y 7f2).
29.0-35.0 ft. 4.0 ft. recovery - core loss spread over entire run - core severely

-30- 500 parted on bedding with no angular fractures - core Is moderately weathered.
yellowish gray, some gypsum crystals, core Is In fragments and pieces up to
0.05-0.1 ft thick (long).

29.0-35.0 ... -

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 8 02/21/2006
tj ~GRAND JUNCTION,-COLORADOI



BOREHOLE LOG CRJOI-0201

PROJECT MOAB BOREHOLE NUMBER CRJO1-0201

SITE Crescent Junction Site DATES DRILLED 08124/2005 to 11/08/2005

Continued from Previous Page
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_ _

-40-

-45-

-50-

-55-

-60-

-65-

-70-

4990-

4985-

4980-

4975-

4970-

4965-

4960-

35.0-45.0

45.0-55.0

55.0-65.0

65.0-75.0

35.0-45.0 IL good recovery 9.6 ft. -still fractured and broken to about 42.0 ft.
with gypsum Infilling and limonitic stain, normal dark gray coloration and the
usual +/-5 degree bedding angle - all lost core is at top of the run. No major
high angle fractures In the run - broken core Is generally on the nearly
horizontal bedding planes. Below 42.0 ft, core becomes largely unweathered.

35.0-45.0
Poor

45.0-55.0
Fair

45.0-55.0 fL unweathered 'fresh- core, moderate parting on bedding, some
parting on fissile zones. Good Run.

55.0-65.0 ft very good run - relatively hard, moderately caldic claystone, dry
Interior of core, horizontal bedding, usual crenulations and hairline gypsum
fillings.

65.0-75.0 ft. very good recovery, breaks and parting on bedding, no fractures.
slightly fissile In spots - dry core Interior- moderately to strongly calcic.

55.0-75.0
Good

__ _-

Stoller U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

IPAGE 2 OF 8 02/21/2006



BOREHOLE LOG CRJ01 -0201

PROJECT MOAB BOREHOLE NUMBER CRJOl-0201

SITE Crescent Junction Site DATES DRILLED 08/24/2005 to 11/08/2005

Continued from Previous Page
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_ ,L, _ I

-75-

-80-

-85-

-90-

-95-

-400--

-105-

-_10-

4955-

4950-

4945-

4940-

4935-

4930-

4925-

4920-

75.0-85.0

85.0-95.0

95.0-105.0

105.0-115C

1
75.0-85.0 fl. very competent run - excellent recovery. Claystone, dry core
Interior, slightly tissile from 77.0-78.0 fR. hard, moderately calcic, no fractures,
no secondary mineralization, no Indication of water.

85.0-95.0 ft. dark gray, horizontal bedding (at a 90 degree angle to core axis).
thin bedding laminations, hard, dry core interior, minor mechanical breaks on
bedding, short splinter from drilling stress at 92.7-93.0 ft

95.0-105.0 ft. core splintered by mechanical stress from 97.0-98.5 ft.. fissile
break at 99.2 fl. Hard. calcic, dry core Interior, no Indication of formation water.

105.0-115.0 ft. dark colored silty claystone (medium gray N5) approximately
900/, and light colored (very light gray. N8), very fine grained sandstone, which
represents bioturbated layers -10%. Bioturbated layers are as much as 0.05 ft.
thick. Core hard and comrpetent, dry when broken open. Bioturbated beds are
quite contorted in places. Trace fine carbonaceous and framboidal pyrite on
bedding. No natural fractures, slightly to moderately calcareous.

75.0-301.0
Excellent

Stoller U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO PAGE 3 OF 8 02/21/2006



BOREHOLE LOG CRJOI-0201

PROJECT MOAB BOREHOLE NUMBER CRJOl-0201

SITE Crescent Junction Site DATES DRILLED 08124/2005 to 11/08/2005
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Continued from Previous Page
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15-

20-

25-

130-

35-

F -

40-

145-

-150-

4915-

4910-

4905-

4900

4895-

4890

4885

4880

115.0-125.0ft. corehardaand competent, no natural fractures, dsywhen broken
open. Bedding along some bioturbated layers Is kidined as much as 25
degrees.

125.0-135.0 ft. core Is hard and competent, no natural fractures, dry when
broken open. Carbonaceous mats (up to 0.05 ft. long) occur on some bedding
surfaces. Trace fossil Imprints on some bedding surfaces.

.135.0-145.0 f. bloturbated bedding Increases to as ruch as 15-20% of
layering. Carbonaceous mats are on some bedding planes and they break
easily. Core hard and competent, no natural fractures, dry when broken open.
Thin fissile layer at -140.0 ft.

145.0-155.0 Rf. bioturbated bedding in as much as 30% of layering. Core Is
hard and competent, but breaks along finer grained. dark layers of silty
claystone and carbonacqous material. Thin fissile layer at -149 ft. and 155.3 ft.

_ _

Stoller U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO IPAGE 4 OF 8 02/21/2006



BOREHOLE LOG CRJOI-0201

PROJECT MOAB BOREHOLE NUMBER CRJO1-0201

SITE Crescent Junction Site DATES DRILLED 08/24/2005 to 11/0812005

Continued from Previous Page
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D t uu z mE 8 LOG

-155- 4875- i155.0-165.0 ft. bioturbated layering is -20% from 155.5-157.0 ft.. then

_ _ Edecreases rapidly to 2-3% at 159.0 ft. and remains so to bottom of Interval.
Some near vertical stress fractures from 157.0-159.0 ft. No natural fractures.

/ Core hard and competent and dry when broken open. Coiled nautiloid fossil at
1159.2 ft. cDated In fine pyrite. Below 159.0 ft.. core Is much finer grained and

_nr _ ii mrLcmpLetnt -_-__-__-__-__-__-__-__-_______ -

--60 4870- 55.0-165.0

165- 4865- 165.0-175.0 ft. core placement is Jumbled because core was extruded
_ - explosively from the barrel and scattered. Core through Interval Is mostly silty

claystone with 2-3% bioturbated layering that Is very fine grained sandstone.
Several vertical stress fractures caused by drilling. Core from 174.5 to 175.5 ft.
Is placed correctly.

4 70- 4850- 65.0-175. X 75.0301.0

_ /Exceflent

75- 4855- 1175.0-185.0 ft silty caystone with 2-3% bioturbated (or storm) layering

_ \ licomposed of very fine grained sandstone. Vertical stress fractures at top of
Interval at 175.5-176.0 ft. At 179.5-180.5 ft. and 181.0-181.5 ft. are vertical
fractures that may be natural - no evidence of fluid movement along these tight
fractures. At 180.5 and 181.8 ft. are thin tissife layers. Large flattened
\ep/alopo at I1773 ft.

180- 4850- 75.0-185.

8-~ 185.0-195.0 ft. Increase In bioturbated layering to -5%, some of it Is chaotic.
especially from 186.0-187.0 ft Vertical fracture at 189.5- 190.5 ft. appears to
be drilling related stress. Bioturbated layering decreases below -190.0 ft., to
about 2-3%. Core Is hard and competent throughout, dry when broken apart

49D- 4840- 85.0195

.. to.er . RUDNDEPARTMENT OF ENERGY PAGE 5 OF 8 02121/2006GRAND JUNCTION. COLORADO



BOREHOLE LOG CRJOI-0201

PROJECT MOAB BOREHOLE NUMBER CRJO1-0201

SITE Crescent Junction Site DATES DRILLED 08/2412005 to 11/08/2005

Continued from Previous Page
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-200-

-205-

I

210-

F -

-215-

20-

-230-

4835-

4830-

4825-

4820-

4815-

4810-

4805-

4800-

195.0-205.

205.0-215.(

215.0-225.C

225.0-235.

i

75.0-301.0
Excellent

195.0-205.0 ft. bioturbated layering Increases below -202.0 ft. to -5-10%.
Some bioturbated layering Is inclined as much as 20 degrees from horizontal.
Core Is hard and competent throughout, dry when broken open. Some fine
carbonaceous material along bedding surfaces.

205.0-215.0 ft. bioturbated layering composes Is nearly 10%A of bedding from
206.0-211.0 ft., then decreases quickly to -1% at 212.0 ft. and below. Core
has fissile layers in many locations from 206.0 to 208.5 ft., below which the core
Is more competent and less broken. A couple of fissle layers from 211.0-212.0
ft. Core Is dry when broken open. Fine carbonaceous material along many
bedding surfaces.

215.0-225.0 ft. silty claystone with only -10% bioturbated (or storm) layering
consisting of lighter colored very fine grained sandstone. Some vertical
fracturing at 218.0 and -224.5-225.5 ft. is probably mechanical stress from
drilling - no evidence of fluid movement along the tight fractures. Fissile, thin
bedded layers at 221.7-221.9 ft., 222.3-222.5ft.. 222.9 and 225.3 ft. Layering
looks to dip 5-7 degrees. One or more of the fissile layers may be bentonite.

225.0-235.0 ft. core splintered by mechanical stress from 225.0-226.3 ft From
227.0-229.0 ft. core softer and fissiue - washed out and rounded. From
229.0-232.0 ft. core generally parted on bedding every 0.3.0.7 Ft From
232.0-235.0 ft. more competent core with only parting on bedding.xStoller

U.S. DEPARTMENT OF ENERGY PAGE 6 OF 8
GRAND JUNCTION, COLORADO I

0212112006



BOREHOLE LOG CRJOI-0201

PROJECT MOAB BOREHOLE NUMBER CRJ01-0201

SITE Crescent Junction Site DATES DRILLED 08124/2005 to 11/08/2005

Continued from Previous Paoe
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-235-

-240-

-245-

-250-

-255-

-260-

-265-

4795-

4790-

4785-

4780-

4775-

4770-

4765-

47rn

235.0-245.0 ft. very dark gray when wet, mosty medium dark gray (4) when
dry, minor parting, no fractures, slightly fissile @239.3 ft. No secondary
mineralization.

245.0-255.0 f very dark gray claystone. Splintered @245.8-246.4 ft., parted
on bedding In a few places, otherwise unbroken. Very competent, horizontal
bedding, dry core Interior, no blocrenulatlions, no fractures, no formation water.

255.0-265.0 ft. splintered by mechanical stress @255.0-257.3 ft.. and
259.0-261.0 ft.. somewhat issile @261.0,261.6, and 262.2 ft., otherwise
moderately calcic, relatively hard, competent daystone.

265.0-275:0 ft. splintered 265.3-266.0 ft. and 273.0-275.0 ft. Good competent
run, no fractures other than stress related, consistent color and hardness,
normal bedding and parting, no secondary mineralization.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 7 OF`8 02122006
GRAND JUNCTION, COLORADO 70 0



BOREHOLE LOG CRJOl-0201

PROJECT MOAB BOREHOLE NUMBER CRJO1-0201

SITE Crescent Junction Site DATES DRILLED 08/2412005 to 11/08/2005

Continued from Previous Page
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-275-

-280--

-285-

-295-

00-

-305

4755-

4750-

4745-

4740-

4735-

4730-

4725-

275.0-285.(

285.0-295.C

295.0-301.Cz

75.0-301.0
Exceflent

275.0-285.0 ft. splintered @ 275.0-276.0 ft.. fissile (0.1 fl) @284.0 ft.
otherwise standard claystone with normal bedding, coloration, hardness, very
competent and only slight parting on bedding planes, core Interior is dry, no
bioturbation.

285.0-295.0 ft. sonmewhat fissile overall broken on fissile sections on bedding
@285.6. 286.4. 287.0. and 287.3 t. 288.4-289.0 ft.. 291.2 292.3.292.6.
293.3, and 294.5 ft.

295.0-301.0 ft. fissile and parted @297.4 2977. 297.9.298.1,298.6.299.6,
300.0. 300.4, and 300.8 ft. No secondary mineralization. no angular fractures,
dry core Interior, normal bedding angle.

Total Depth 301.0 ft.

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 8 OF 8 02/21/2006
tGRAND JUNCTION. COLORADOI



BOREHOLE LOG CRJOl-0202

PROJECT MOAB DATEDRILLED 08/2512005to11119/2005 BITSIZE(S)(IN) 8.5
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)
SITE Crescent Junction DRILLING METHOD H.S.A., Rotary Core LOGGED BY Goodknkiht, C., Rupp. R.
WELL NUMBER CRJO1-0202 SAMPLING METHOD HO CORE WL (FT BGS)
NORTH COORD. (FT) 6794422.62 DRILL OPERATOR Neaman, J. (CME 750, BB80), Hyleman, B. (BB80)
EAST COORD. (FT) 2120996.12 REMARKS. 4-inch steel surface casing cemented to depth of 29.5 feet below

SURFACE ELEV. ( FT NGVD) 4960.00 land surface. Water used during Intal coring.
HOLE DEPTH (FT) 300.00

E :1 ' ?. L) GRAPHIC
Ill -1z - 0 < CB LOG

4.. _ 0-8.0 f CLAYEY SILT (ML); abundant roots and worm hole porosity, light

01.5 brownish gray (10YR 612), highly calcareous, trace white mottling.
1.5-2.0-

... . . . . . .

s 4.0-4.5 4.0-8.0 ft. rightyellsh brown (lOYR 614) to yellowish red (5YR 516).

4955- l 45055 compacted, mottled with white calcite and gypsum, slightly calcareous.
5.054.0

8.0-9.0 ft. SANDY SILT (ML); light brown (7.5YR 6/4), highly calcareous.
__sn ears lo be eolian-deposited material.

-1 4 _ _ s9.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: silty shale,
-10- 4950- ,moderately weathered but fairly hard (could not get drive samples). highly

_ _ calcareous, yellwsh gray (5Y 7/2) to dark yellowish orange (1 OYR 6/6).

_ _50/4- .' ___

-15- 4945- 15.0-300.0 ft MANCOS SHALE:
- _ 15.0-17.5 ft. moderately to highly weathered, highly calcareous, soft mostly

. . clayey siltstone. light olive gray (5Y 5/2) to dark yellowish orange (1OYR 6/6),
__14.5-19.5 Siwith more of the yellowish orange beds from 15.0-16.0 ft.

17.5-19.5 ft. Indined bedding at -20 degrees, mostly bedding plane fractures
about every 0.1 ft., a few vertical fractures. Some black material (framboidal
pyrite?) on bedding surfaces and trace white gypsum crystals, trace of yellow

-20- 4940- orange (IOYR 6/6) beds.
20.0-23.0 ft moderate to slightly weathered.

19.5-24.5

23.0-24.0 ft. several bedding plane fractures filled with gypsum (up to 0.03 ft.
thick). Several thin ayers of nimoniic-colored, dark yellowish orange (10YR

-25- 4935 6/6) altered material from 24.0 to 24.5 ft.
-25- 4324.5-29.5 ft. slighty weathered. At 25.8-26.0 ft is limonitic altered fracture,

_ _ . 5 lwhich Is soft; color Is dark yellowish brown (1OYR 6/6) to right brown (5YR 5/6).
A few vertical fractures (with no gypsum or calcite along them) but mostly

_ 24.5-29.5 14.5-40.0 bedding plane fractures. Highly calcareous. At 28.5 to 29.0 ft. fractures
_\ Very Poor along bedding planes coated with gypsum, black film on bedding surfaces is

mostly fine framboidal pyrite.

-30- 4930- 29.5-35.0 ft. recovery of 4.5 ft. Top 1.0 ft. lost Weathered, moderately to
/ 1highly calcareous. Core Is fractured mostly along bedding surfaces at spacings

_ _ generally fromn0.11-0.3 ft Gypsum coats many fractures and one at 34.5 ft. s

_ _ Vcolored by limnonfte (dark yelbowish orange. 10YR 6/6). Rock is mostly silty
29.5-35.0 claystone and thin bedded with trace bioturbated layering.
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BOREHOLE LOG CRJOI-0202

PROJECT MOAB BOREHOLE NUMBER CRJOI.0202

SITE Crescent Junction Site DATES DRILLED 08/2512005 to 11/1912005
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-40-

-45-

-50-

-55-

-60-

-65-

-70-

4920-

4915-

4910-

4905-

4900-

4895-

4890-

35.0-45.0

45.0-55.0

55.0-65.0

65.0-75.0

40.0-50.0
Poor

35.0-45.0 ft. bedding plane fracturing dominates and decreases in spacing
frequency from 0.1-0.2 ft. to 0.5-1.0 ft. at 45.0 ft. Gypsum coatings are along
many fractures. An Inclined (45 degrees) fracture at -43.5 ft. that Is coated
with gypsum but ft cuts across bedding that contains limonitic coloration (which
seems to follow bedding planes in the 3 or 4 occurrences in this core segment).
Bedding Is Inclined at 15 -20 degrees. Bioturbated or storm bedding Is trace to
1% of layering and ft consists of very fine grained sandstone of very light gray
(N8) color. Umonitic colored bands along bedding are as much as 0.07 ft.
thick. Core becoming moderately hard and competent below 40.0 ft.

45.055.0 . core hard and competent. Weatherng effects are nearly absent.
At 49.5 ft. Is a 40 degree Inclined fracture with limonite coloration along it also
a minor bedding plane fracture with limonite coating at 49.3 ft. A bedding plane
fracture with limonite coating at 50.0 ft. that broke along a bioturbated! storm
bedding layer. No other natural fractures observed. Fine carbonaceous
material along some bedding surfaces and trace of fossil Imprints. Rock here is
mainly daystone, medium gray (N5).

55.0-65.0 ft. core hard and competent - no effects of weathering. Core Is dry
when broken open. Bedding plane fractures, probably drilling Induced occur at
thin fissile layers or along partings created by fossil Imprints (such as at 56.0.
59.8. and 64.6 ft.). A fossil pelecypod imprint at 57.1 f Layering looks to be
inclined -10 degrees. Trace fossil resin at 57.4 ft. Claystone parts easily upon
handling.

65.0-75.0 ft. core loss from 65.0-66.4 ft. occured due to driller dropping the
core barrel and breaking the bit. Footage lost In clearing the bit fragments from
the hole. Competent core run with solid core and few breaks. Parting @73.6 ft.
shows Iron slain and deposit on bedding, possible fracture with water
movement.

50.0-75.0
Fair

_ _ _ _-
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BOREHOLE LOG CRJOI-0202

PROJECT MOAB BOREHOLE NUMBER CRJO1-0202

SITE Crescent Junction Site* DATES DRILLED 08125/2005 to 11119/2005

Continued from Previous Page

fi co w8 -z 8 G
__ _r MO

75- 4885- 75.0-85.0 ft competent core, solid, few parts on bedding, fossiliferous In
_ _ \/places (see 80.0 and 84.5 ft.). No secondary mineralization seen, no fissile

ocations.

80- 4880- 75.0-85.0

-85 -487- _ 85.0-95.0 ft. somewhat fssile at 85.0-90.0 ft. and breaking on bedding

_ _ (particularly 87.0-88.5 ft.). Solid sections are relatively hard and competent.
Breaking may be due to mechanical problems as drillers are pulling rods to
Inspect the bit and bwer rods. Inspection shows new bit Is wrong style and
broken. Bit changed.

90- 4870- 85.0-95.0

- -4855 _ 95.0-105.0 ft. shale broken Into knobs and pieces; core loss of 1.5 ft. Is spread
_ _ ifover run, core appears sightly fissile but is obviously damaged by mechanical

forces and how the new bit Is cutting. Pieces are all broken on bedding planes.
_ No evidence of angular fractures or secondary minerals.

0 4860- 95.0-105.0 75.0-125.0

05- 485-_ 105.0-115.0 f. so fissile. No core loss, but overall condition Is only fair. No

_ _ 3 secondary rninerarization, core interior Is dry, more of a calcic mudstone than
claystone, weak rock Integrity.

11 4850 105.0-115. A
r7
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BOREHOLE LOG CRJOI-0202

PROJECT
SITE

MOAB
Crescent Junction Site

BOREHOLE NUMBER
DATES DRILLED

CRJO1-0202
08/2512005 to 11/19/2005

'age
.

.
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a-r
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C/1

co.)

_ _
_-

-115-

-'120-

-125-

-I130-

-435-

-140-

-145-

T'15

4845-

4840-

4835-

4830-

4825-

4820-

4815-

4810-

115.0-125.0 ft. core loss @ 115.0-116.0 t. Fissile and broken at 116.0-117.5
ft. More competent @117.5-120.5 ft. Broken @120.5-121.0 ft. Very soft and
fissile @122.5-123.4 ft. Generally a mudstone.

125.0-135.0 ft. generally fissie as previous run with fewer partings. Core is
soft but dry on interior surfaces, no secondary mineralization, no bioturbation.
bedding angle +1- 5 degrees.

135.0-145.0 ft. mostly daystone. trace bioturbated or storm bedding layers.
Fissile from 135.0-139.0 ft. and generally soft. but competent in rest of interval
with several thin fissie layers. Core dry when broken open. No natural
fractures seen. Bedding plane fractures common from 135.0-139.0 ft.. but they
are drilling Induced. Core breaks easily along bedding when handled.

145.0-155.0 ft. Bedding plane fractures common In 145.0-148.0 fl. Interval and
core less broken below. These fractures are drilling Induced. Rock is fissile
and soft throughout except for short Interval at 148.3-148.5 L. which Is hard
(better cemented). Core dry when broken open, breaks easily when handled.

_ _
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BOREHOLE LOG CRJOl-0202

PROJECT MOAB BOREHOLE NUMBER CRJO1-0202

SITE Crescent Junction Site DATES DRILLED 08125/2005 to 11/19/2005
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155.0-165.0 ft. bedding plane fractures common In .155.0-157.0 ft. Interval and
core broken again only at -161.0 ft These are drilling Induced fractures. Rock
is fissile and soft throughout except for several short segments averaging about
0.2 ft. that are harder and more cemented. Bedding Is slightly inclined at -5
degrees. Core is dry when broken open and breaks easily when handled.

165.0-175.0 ft. generally very fissile vith minor core loss (probably top of the
run), parting on bedding with some mechanical rounding, no identifiable
fractures. no evident secondary mineralization, dry core interior, continued soft.
essentiafly the same as previous 30.0 ft.

175.0-185.0 ft. slightly more competent but generally fissile and soft easily
parts on bedding. Bedding angle Is -10 degrees, no fractures evident, much
like previous core run.

185.0-195.0 ft. fissile with only about 2.0 ft. of competent rock, parting on
bedding, no fractures, no secondary mineralization, dry core interior.

. -- - - -- --- -- - I
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K-' BOREHOLE LOG CRJO1-0202

PROJECT MOAB BOREHOLE NUMBER CRJO1-0202

SITE Crescent Junction Site DATES DRILLED 08t2512005 to 11/19/2005

Continued from Previous Page
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_Ut 20

-195-

-200-

-205-

-210-

-215-

-220-

-225-

:

-230-

4765-

4760-

4755-

4750-

4745-

4740-

4735-

4730-

X
195.0-205.C

205.0-215.C

215.0-225.C

225.0-235.0

125.0-300.0
Excellent

195.0-205.0 ft. soft fissile shale, easily parted on bedding.which is -90 degrees
to core axis. Not significantly different than the last 70.0 ft.

205.0-215.0 ft. core loss spread over run, not much Improvement in
competency. fissile easily parted.

215.0-225.0 ft. continued soft, fissile. very broken, core loss spread over length
of run with no distinct loss location, but likely most loss @215.0-221.0 ft.. some
fossil imprints.

225.0-235.0 ft. core loss from 233.0-234.0 ft. Normal bedding angle-0
degrees to core axis. in general the core Is slightly less broken but still easily
parted on bedding, no significant difference in competency.

I
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BOREHOLE LOG CRJOI-0202

PROJECT MOAB BOREHOLE NUMBER CRJO1l0202

SITE Crescent Junction Site DATES DRILLED 08125/2005 to 11/1912005

Continued from Previous Page

a 0 He| 8 D GRAPHIC
"i _ D I , LOG

0 LLJ MO2

-235 4725- 235.0-245.0 ft. core loss § start of run. Overall the core Is slightly more

- - competent and not as broken as usual, but still very fissile and soft with the last
2.0 ft. (243.0-245.0 ft.) the hardest and most competent, fossil @ 239.7 ft.

-240- 47202 3.0-245.

.7245 4715 -_ 245.0-255.0 ft. core looking more competent now that the landing ring Is back
In the rods above the bit, minor core loss @248.0-249.0 ft. due to mechanical
problems. Core still looks a lttle fissile and soft, still parting on bedding,
borehole seems to be making water.

-250- 4710- 45.0-255. 125.0-300.0
Exccetlent

55- 4705- 255.0-265.0 ft. parting on bedding and soft In places but the most competent
nrun since about 75.0 ft. (far less mechanical damage). Bedding angle

approximately 5 degrees, no fractures noted.

-26 4700 5.0-265.E

65 4695- 265.0-275.0 ft. moderately fissile throughout, but best run of the day. Usual
bedding parting, broken and crumbled where very fissie, no uncommon
features, core Interior dry where competent.

U.S. DEPARTME NT OF ENERGY PAGE 7 OF 8 02/21/2006
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K> BOREHOLE LOG CRJOl-0202

PROJECT MOAB BOREHOLE NUMBER CRJO1-0202

SITE Crescent Junction Site DATES DRILLED 08/2512005 to 11/19/2005

Continued from Previous Page
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-275-

-280-

-285-

-290-

-295-

-900-

-805-

4685-

4680-

4675-

4670-

4665-

4660-

4655-

275.0-285.(

285.0-295.

!95.0-300.C

125.0-300.0
Exceflent

275.0-285.0 ft. very fissile from 277.0-283.0 ft., easily parted on bedding, not
crumbly from drilling, bedding angle - 5 degrees, some bioturbation
crenulations.

285.0-295.0 ft. good competent rock, minor breaks on bedding at 285.0-286.0
ft., hard, very minor fissile locations and only 0.1 ft long when fissle, dry core
Interior, no fractures, some biological or storm related crenulations but not of
significant size.

295.0-300.0 ft. minor core loss at end of run, probably due to drilling stress or
dropped out of core barrel. Last foot of recovered core broken on bedding Into
0.2 ft. and 0.1 ft. lengths.

�1-
Total Depth 300.0 ft.
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BOREHOLE LOG CRJOI-0203
PROJECT MOAB DATE DRILLED 08/25/2005 to 11/07/2005 BIT SIZE(S) (IN) 8.5
LOCATION Crescent Junction. UT, DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)

SITE Crescent Junction DRILLING METHOD H.S.A., Rotary Core LOGGED BY Goodknight. C., RuPP. R.

WELL NUMBER CRJO1-0203 SAMPLING METHOD HO CORE WL (FT BGS)

NORTH COORD. (FT) 6796977.60 DRILL OPERATOR Neaman, J. (CME 750. BB80), Hyleman, B. (BB80)

EAST COORD. (FT) 2122543.47 REMARKS 4-Inch steel surface casing cemented to depth of 30.0 feet below

SURFACE ELEV. (FT NGVD) 5015.00 land surface.
HOLE DEPTH (FT) 301.00

X -J-0
.. .I .-, a . _S GRAPHIC

_ -J .) LOG...{ ihyrlaeu ih rwns ry(0R62 srew m oriy

4 2.0-2.5
3 2.5-.0
5 3.0-3.5

4.0-9.5 ft. SANDY SILT (ML); compacted. trace mottling. slightly calcareous,
5.-5.5- light brownish gray (2.5Y 6/2), -2% dark shale fragments and trace imonitic

_ 14 5.56.0. siitstone fragments.
6.0-6.5

8.5-9.5 ft. light brown (7.5YR 6/4). highly calcareous. appears to be eolian

-10. 12 9.5-10.0 . ransported material.
-1 10.0-10.5 9.5-14.5 ft WEATHERED MANCOS SHALE BEDROCK: highly weathered for

_ 20 111.0 first 2-3 ft. then moderately weathered down to 14.5 ft. Generally yellowish
.11.o-11.5 Jc _ =_ gray(5Y.7/2)tograyishorange(1OYR7/4), mostyhighlycalcareous. From

10.0-11.0 ft. Is a thin layer of reddish yellow (7.5YR 6/8) sitstone that is
_ _ - ._ non-slightly calcareous. White gypsum masses are 2-3% of material.

-15 - soo a' 14.5-301.0 ft. MANCOS SHALE:
14.5-22.0 ft. cayey siltstone, moderately weathered, light olive gray (SY 5/2),

15.0-17 X wet color). horizontal bedding, gypsum coatings along some fractures, which
are spaced about 0.1 ft. apart. Highly calcareous. Some bioturbated bedding
and burrowing.

17.5-19.0 18.0-19.0 ft. numerous horizontal fractures.

-20- 4995- 19.0-22.0 @19.9 ft. isa 0.1 IL thick bentonite bed, yellowish gray (SY 712). moderately
_ . . / calcareous. Horizontal fracturing at least every 0.1 ft still moderately

weathered, some gypsum coatings on fradures. Bedding wavy and

22.0-23.7 ft. moderately weathered, numerous bedding plane fractures spaced
less than 0.1 ft. apart Only trace gypsum along bedding fractures, Dark

22^270 _bedding surfaces are largely fine framboidal pyrite. Some contorted bedding
-25- 4990- 2 1 5.0-35.0 and bioturbation. Mostly yeitowish gray (5Y 712).

_ _ - Very Poor

27.0-30.0 28.0-30.0 ft. numerous horizontal bedding plane fractures. Trace gypsum
_ _ -- along fractures.

-30- 4985- 30.0-35.0 ft moderately weathered . broken and fractured throughout run due
_ -= to poor Integrity of the rock. Core loss considerable (50%). A couple of

fractures indined 20 degrees to bedding with gypsum coatings.
30.0-35.0

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 8 02/21/2006St /rGRAND JUNCTION, COLORADOI



BOREHOLE LOG CRJOl-0203

PROJECT MOAB BOREHOLE NUMBER CRJ01-0203
SITE Crescent Junction Site DATES DRILLED 08/2512005 to 11/0712005

Continued from Previous Page
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-40-

-45-

-50-

-55-

-60-

65-

70-

4975-

4970-

4965-

4960-

4955-

4950-

4945-

35.0-45.0

45.0-55.0

55.0-65.0

65.0-75.0

35.0-50.0
Poor

35.0-45.0 ft. weathered, pale yellowish brown (10YR 6/2) to moderate yellowish
brown (1OYR S/4). becoming medium gray (N5) at 44.0 ft. A tiger stripe
appearance wdth atundant gypsum-healed fractures ranging from 0 degree to
50 degree angles Inclined from bedding and 0.003 to 0.006 ft. thick.
Associated Iron stain and lmonitic deposits especially from 43.0-45.0 it. on
fractures running parallel (vertical) to core axis. Interesting weathered top of
bedrock sequence.

....................................................................................... .

45.0-55.0 fl multiple fractures along bedding planes (up to 30 degree angles).
continued gypsum and limonite mineralization to 50.0 ft., at which point the core
becomes largely unaltered or unweathered with normal bedding angles of 5
degrees. Consistent dark gray coloration. becomes moderately calcic and
relatively hard.

55.0-65.0 ft. fairly competent with minor breaks on bedding planes. some
limonitic alteration.

65.0-75.0 ft @68.0 ft. and 73.0 ft are large fractures inclined 20 degrees to
core axis with heavy limonite stain and mineralization. Possibly open water
course on parallel fractures.

50.0-75.0
Fair

_ _ _ _ _
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BOREHOLE LOG CRJOl-0203

PROJECT MOAB BOREHOLE NUMBER CRJO1-0203
SITE Crescent Junction Site DATES DRILLED 08/25/2005 to 11/07/2005

Continued from Previous Page
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-75

-80
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-85-

-90-

-95-

-~100-

-105--

--11I0-

4940

4935-

4930-

4925-

4920-

4915-

4910-

4905-

75.0-85.0

85.0-95.0

95.0-105.0

105.0-115.

75.0-85.0 ft. very competent, dark gray, dry core Interior, calcic, hard.

85.0-95.0 ft. very competent, with no parting, core Is hard and In one piece, no
indication of formation water.

95.0-105.0 ft. very competent. normal bedding with few parts, no secondary
mineralization.

105.0-1 1 5.0 ft. fissile partings and breaks at 106.2, 107.3, 110.5,1 1 1.5, 111.7.
112.3,112.5,113.5 and 114A ft. Hard core, no secondary mineralization, no
Indication of water, dry core Interior.

75.0-125.0
Good

_ _
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BOREHOLE LOG CRJOI-0203

PROJECT MOAB BOREHOLE NUMBER CRJ01-0203
SITE Crescent Junction Site DATES DRILLED 08125/2005 to 11107/2005

Continued from Previous Page
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-120-

-125-

-130-

-435-

40-

45-

50-

4900-

4895-

4890-

4885-

4880-

4875-

4870-

4865-

115.0-125.0

125.0-135.

135.0-145.

145.0-115.(

115.0-125.0 ft. few partings on bedding, good soid core run.

125.0-301.1
Excellent

125.0-135.0 ft. excellent parting on bedding, no fissile sections , no fractures,
no secondary mineralization. no indication of water.

135.0-145.0 ft. good cmpetent shale. Normal bedding angle, nothing
abnormal.

145.0-155.0 ft. a few partings on bedding, no fractures.

_ _ _
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BOREHOLE LOG CRJO1-0203

PROJECT MOAB BOREHOLE NUMBER CRJO1-0203
SITE Crescent Junction Site DATES DRILLED 08/25/2005 to 11/07/2005

Continued from Previous Page

0 -rrF n

aE _5

3 Z

Mo
m8

0..

c12Z

.2-

0, 8
02

GRAPHIC
LOG

_-

-15
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-170-

-475-

-180-

-485-

-190-

4860

4855-

4850-

4845-

4840-

4835-

4830-

4825-

155.0-165.0

165.0-175.0

175.0-185.0

185.0-195.C

125.0-301.0
Excellent

155.0-165.0 ft. a few fissile partings @ 157.0.158.0.159.9.160.5.161.2, and
162.0 ft. No secondary mineralization or indication of formation water, core
nterior Is dry, normal bedding (+1- 5 degrees).

165.0-175.0 ft. nice competent run, almost no partings, core Is relatively hard
Wth normal bedding angles.

175.0-185.0 ft. a couple of fissile spots at 176.6, 178.3, 178.6, and 179.6 ft.
Good run overall.

185.0-195.0 R fissile @185.7.190.4,192.0,193.5, and 194.0 ft. Splintered
from 192.5-193.3 ft. Hard claystone.

_ _ _ _
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BOREHOLE LOG CRJOI-0203

PROJECT MOAB BOREHOLE NUMBER CRJ01-0203

SITE Crescent Junction Site DATES DRILLED 08125/2005 to 11/07/2005

Continued from Previous Page
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-195-

-200-

-205-

-210-

-215-

-220-

-225-

-230-

4820-

4815-

4810-

4805-

4800-

4795-

4790-

4785-

195.0-205.

'05.0-215.

15.0-225.

!25.0-235.C

125.0-301.1
Excellent

195.0-205.0 fl good run of competent shale, fossiliferous from 201.0-203.0 ftL
Splintered by mechanical stress at 195.5-197.0 ft. No fractures, minor partings.

205.0-215.0 ft. splintered by mechanical stress from 205.0-207.0 ft. Parted @
205.7 ft. with rounding by bit. @205.7-215.0 flt, core was solid and unbroken.
very nice core, bedding about 90 degrees to core axis (near-horizontal
bedding).

215.0-225.0 ft. mostly silty claystone. moderately calcareous, medium gray
(N5). trace bioturbated andlor storm bedding that Is very fine grained
sandstone, light gray (N7). Traca fossil impnints and shell (pelecypods)
replacements (aragonite). Rock hard and competent through most of interval.
more fissile 216.5-217.5 ft. Steeply indined fracture (80-90 degrees)at
220.0-222.5 ft. that may be natural - ft is tight with no gypsum or limonite
coating.

225.0-235.0 fl hard core and competent throughout. A steeply Inclined
near-vertical fracture (possibly mechanical, drilling Induced) at 225.0-227.0 fl
that Is tight with no evidence of fluid movement Core dry inside when broken
apart. Bedding appears to be Indined -5 degrees from horizontal.

SCtoller )EPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO _IPAGE 6 OF 8 0212112006



BOREHOLE LOG CRJOI-0203

PROJECT MOAB BOREHOLE NUMBER CRJ01-0203

SITE Crescent Junction Site DATES DRILLED 08125/2005 to 11/07/2005

Continued from Previous Page .

0r r

a- V)
o Z
m8D

W-ij9E0.H
V)

O~0 &D GRAPHIC
O58 LOG

I I j -

-235-

-240-

-245-

-250-

-255-

-260-

-265-

4780-

4775-

4770-

4765-

4760-

4755-

4750-

x
235.0-245.(

245.0-2541.

254.0-255.

155.5-265.!

125.0-301.0
Excellent

235.0-245.0 ft. hard and competent core, near vertical tight fracture, possibly
mechanical at 237.0-239.0 f. Mechanical Induced fractures at 244.0-246.0 ft.

245.0-254.0 fL hard competent core throughout. More fissile Interval (-0.1 ft.)
at 246.0 ft. Possible natural vertical tight fracture at 247.5-249.0 ft. Thin fissile
layer at 249.0 ft. and 249.7 ft. Trace pelecypod and cephalopod fossil Imprints.

255.5-265.5 hard, competent core throughout. Fissile bayer -0.2 ft. thick at
257.5 ft. and one -0.1 ft thick at 258.5 ft. Other fractures are mechanical and
along bedding planes. Core Is dry when broken open.

265.5-275.5 ft core hard and competent throughout and dry when broken
open. Bioturbated or storm bedding forms increase to -1-2°/e from
268.5-272.0 R At 271.0 fL, possible natural fracture -20% from horizontal.
tight, no evidence of water movement. Other scant fractures are horizontal and
likely drilhlg Induced.

_ _ � _ _

Stoller U.S. DEPARTMENT OF ENERGY PAGE 7 OF 8 02/21/2006
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BOREHOLE LOG CRJI-0203

PROJECT MOAB BOREHOLE NUMBER * CRJO1-0203

SITE Crescent Junction Site DATES DRILLED 08125/2005 to 11107/2005

Continued from Previous Page

a-CD
aLUM

atL

3: ~
0 8 I

275-

80-

85-

90-

95-

00-

05-

4740-

4735-

4730-

4725-

4720-

4715-

4710-

275.5-285.5 ft. mostly silty claystone. Bioturbated or storm bedding forms are
-1% with some of the layers as much as 0.05 ft. thick. No natural fractures
present, bedding plane fractures seen are drilling Induced. Core hard and
competent Dry when core was broken open.

285.5-295.5 ft. clayey siftstone, bioturbated and/or storm bedding Is 1-2% of
layering. Core Is hard and competent. no natural fractures. Bedding plane
fractures (infrequent) are drilling Induced. At 290.0 and 295.5 ft.. are thin
(0.05-0.1 ft.) layers of porcelaneous, yellowish gray (5Y 8/1), very highly
calcareous masses that are amorphous and not appearing to be fossils and
have white small specks scattered through them. Core Is dry when broken
open. Trace fine carbonaceous material along bedding planes.

295.5-301.0 ft. Core hard and competent, no natural fractures. bioturbation or
storm bedding at 1-2% continues. Core dry when broken open. At 298.8 ft. is
thin porcelaneous layer.

Total Depth 301.0 ft.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 8 OF 8
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BOREHOLE LOG CRJOI-0204

PROJECT MOAB DATEDRILLED 08/2612005to11/0512005 BITSIZE(S)(IN) 8.5
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)
SITE Crescent Junction DRILLING METHOD H.S.A., Rotary Core LOGGED BYGoodkniaht. c.. Rupp R.
WELL NUMBER. CRJ01-0204 SAMPLING METHOD HQ CORE WL (FT BGS)
NORTH COORD. (FT) 6795633.72 DRILL OPERATOR Neaman, J. (CME 750, BB80). Hyleman, S. (BB80)
EAST COORD. (FT) 2122583.61 REMARKS 4-inch steel surface casing cemented to depth of 25.0 feet below

SURFACE ELEV. ( FT NGVD) 4983.00 land surface.
HOLE DEPTH (FT) 300.00 _

a- W 05F-L 5 3:I) o W 3r GRAPHIC

Mirc -Jz - = W LOG
a cno <I*~ ~- 02

a U4J.s. 0-3.0 ft. SILT (ML); pale brown (10YR 6/3), highly calcareous, highly mottled

a 1.5-1.5 from 2.0-3.0 ft and light gray (10YR 7/2) overall color with white mottles being
~ 1..2.0caliche masses, soft.

- 4980- 3.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK; soft from 3.0-5.5 ft.
; .Highly weathered down to -5.5 ft. Moderately weathered with less weathered

5 being pale yellowish brown (10YR 6/2) and more weathered layers being
20 5.0-5. grayish orange (10YR 7/4). Highly calcareous. Generally a silty sandstone,
47 5.5-6.0 with some sand grains up to medium grain size. Dark bedding plane surfaces

50? 6.0-6.5 have some framboidal pyrite.

- 4975-

10 4 40' 10.0-11.0 ft. No Recovery.

11.0-300.0 ft. MANCOS SHALE.
/ 11.0-15.0 ft. moderately weathered mainly light olive gray (5Y 5/2). Trace

4970 10.0-15.0 gypsum crystals along fracture surfaces. Mostly bedding plane fractures
spacedO10.12 ft.apart a few Inclined (near vertical) fractures. Highly

. \calcareous. Several fractures coated with limonite-colored (weathered)

-15\ material-dark yellowish orange (10YR 6/6). Some arcuate fracturing.
1.5.0-16.8 ft. No recovery.

16.8-20.0 ft moderately weathered, highly fractured 0.1 ft spacing or more
4965 . .2i 0 frequent. One Inclined fracture with limonite coating at -18.0 ft. Calcitic and

gypsum fracture coatings especially at 19.0 -20 ft. Highly calcareous.

-20-
/ . l | 20.5-22.5 ft moderate weathering. Well fractured down to -2125 ft. Some

20.0-22.5 limonite-coated fractures at 21.5 ft. Bedding seems to be inclined -10 degrees.

* 2 Gypsum/calcite along fractures. Soft black material -22.25-22.5 ft. Aii highly
4960 / 10.0-35.0 ' ..ca19areu. ........................ ............

22.5-25.0 Very Poor 22.5-25.0 ft slightly weathered, but highly fractured, some fractures are
Inclined like the 30 degree fracture at 24.0 ft. and a vertical fracture at 23.0 ft

72- _ _! Gypsum crystals coat several fractures. Highly calcareous shale Is medium
- .gray (N5). a damp color. No evidence of srickensides along fractures.

/ - 25.0-35.0 ft. poor recovery (-6.8 ft.) and overall broken and slightly to
moderately weathered. Bedding angle appears normal (85 degrees to core
axis). Much weak limonitic alteration and prevalent gypsum crystallization In

4955\ voids on bedding planes. At 31.0-33.0 ft are several fractures @ 30 degree
angles. Core is moderately to strongly calcic and becomes slightly more
competent with depth. Most core loss appears to be at the top of the run with

-30 25.0235.0 some less throughout

4950 .

CtollerU.S. DEPARTMENT OF ENERGY PAGE 1 0F 8 02/21/2006
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BOREHOLE LOG CRJOI-0204

PROJECT MOAB BOREHOLE NUMBER CRJO1-0204

SITE Crescent Junction Site DATES DRILLED 0812612005 to 11/05/2005

Continued from Previous Page

.> -n o
J m e) Z m Ž O Di GRAPHIC
a. M _ Z LU-1 01 LOG

35.045.0 ft. Ioss of 1.0 ft. over the run but appears to be In the top 5.0 ft.
Core Is generaly parted on bedding @ 0.1-0.3 ft. lengths. Minor fracturing.
Bedding appears normal. Some limon'iic alteration throughout the run.
Gypsum crystallization prevalent throughout. @39.0-40.0 ft. some low angle

4945- fracturing (possibility related to bioturbation, alteration markedly decreasing at
end f run, @ 44.5 fL transition to fresh' rock begins.

40 _ 30.0-45.0

4940- 35.0-50.0
Poor

-45- 45.0-55.0 ft. largely unweathered core Tresh.' Parted on bedding in 0.2 ft.
_ - ! segments In Intervals @45-46.4 fL and 47.0-48.0 fL Parted surfaces are

coated with yellowish brown Iron stain. @ 50.5. 51.0. 52.4, 53.8, 54.4 fL are
fractures on bedding that are significant and coated with Iron alterations and

4935- trace gypsum mineralization. Bedding angle is normal.

50 4 45.0-55.0

4930-

.55.0-65.0 IL fissile fracture at 55.3 ft and splintered to 57.0 fL Core
_ . l 57.0-65.0 ft. Is very competent with only a couple of parting breaks

_@62.0-65.0 IL Fossil sheh @ 65.0 IL Bedding angle < 3 degrees to almost
perpendicular to core axis. Good fresh Mancos Shale, strongly calcic and

4925- relatively hard.
50.0-67.0

Fair
60- 55.0-05.0

4920-

-65- _ | 65.0-75.0 IL slightly fissile @ 65.0-67.0 IL with break/fracture @67.0 IL on
- - sbedding ptane with limonite staining. Regular bedding. Remainder of core Is

____/____ very competent with few parts on bedding; Interior of core is dry.

4915-

70 65.0-750

.4910-

'toIler GU.S. DEPARTMENT OF ENERGY3J ~ GRAND JUNCTION. COLORADO PAE2 F8 22120
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BOREHOLE LOG CRJOl-0204

PROJECT MOAB BOREHOLE NUMBER CRJO1-0204

SITE Crescent Junction Site DATES DRILLED 08126/2005 to 11/0512005

Continued from Previous Page

m3

GRAPHIC
LOG

-75-

-80-

-85-

-90

-95-

-100-

* 7

- 105

4905-

4900-

4895-

4890-

4885-

4880-

4875-

4870-

75.0-85.0 ft. @81.0 ft. parting on bedding with limonite stain. @81.8, 82.8.
and 83.6 ft. are fissile breaks.

85.0-95.0 ft. parted @88.2,88.5. and 89.2 ft. wit dean breaks on bedding.
No stain, no mineralization. Core generally hard, no fractures and no water.

95.0-105.0 ft. broken @ 96.3,97.3,98.2.98.6,100.3, 102.7. and 103.3-103.7
ft. %hich Is fissile and has heavy limoniiic coating, also limonile @ 98.2 ft. -
Breaks are potential water courses, but no Indication of water presently exists.
All breaks on bedding.

105.0-115.0 ft. broken @ 105.2.105.5, 108.0. and 110.7 ft. and fissile @
108.8-109.0 ft. Parted @113.8 ft. No iron stain ordeposits in breaks orfissile
locations, dry core Interior. normal bedding.

Stooler U.S. DEPARTMENT OF ENERGY I PAGE 3 OF 8 02/21/2006
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BOREHOLE LOG CRJOI-0204

PROJECT MOAB . BOREHOLE NUMBER CRJO1-0204

SITE Crescent Junction Site DATES DRILLED 08/2612005 to 11105/2005

Continued from Previous Page
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-5
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as8 LOG

l-5

15-

20-

25-

30-

-135-

40-

45-

150-

4865-

4860-

4855-

4850-

4845-

4840-

4835-

115.0-125.0

125.0-135.0

135.0.145.0

145.0-155.1

67.0-145.0
Good

115.0-125.0ft. good nvnwith no unusual dharateristics, fissile @120.0,124.8
and 125.0 f.

125.0-135.0 ft. generally fissile @127.0-129.0 ft. with breaks on bedding, but
no secondary mineralization or staining Also fissle @130.0-132.0 fL with fossil
replacement @131.0 ft. Bedding angle -10 degrees.

135.0-145.0 ft. broken on bedding 2 to 3 places @2.0 ft. intervals. Normal
bedding angle; hard core with no observed secondary mineralization, no
Indication of formation water. core Interior Is dry.

145.0-155.0 ft. very competent run, no lissile sections, only minor parting on
bedding, which dips approximately 5 degrees, minor mechanical breaks, no
fractures.

__
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BOREHOLE LOG CRJOI-0204

PROJECT MOAB BOREHOLE NUMBER CRJO1-0204

SITE Crescent Junction Site DATES DRILLED 0812612005 to 11/0512005

Continued from Previous Page
.
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55-

160-

-165-

-170-

-175-

p180-

-1 85-

-9

4830-

4825-

4820

4815

4810

4805

4800

4795

155.0-165.0 ft. competent run with minor parting on bedding and mechanical
breaks, no fractures, no'secondary mineralization, no Indication of formation
water, dry.

165.0-175.0 ft. competent run, minor parting and mechanical damage. Normal
bedding angle, moderately calcic.

175.0-185.0 ft. moderately fissile @ 176.0-177.0 ft. and 180.6 ft.. moderately
broken on bedding. @184.5 ft. Is a large bioturbation crenubtaon, which upsets
the normal bedding angles. Sightly fossiliferous @185.0 ft.

185.0-195.0 fL. broken at fissile locations @ 187.7 and 188.0 ft. Fissile but
unbroken @189.0 fL Two broken fissile locations in the 194.0-195.0 f
Interval. Consistent bedding, few biocrenubations. Good run.

Qtoller U.S. DEPARTMENT OF ENERGY PAGE 5 OF 8 02/21/2006$ olrGRAND JUNCTION, COLORADOI



BOREHOLE LOG CRJ01-0204

PROJECT MOAB BOREHOLE NUMBER CRJO1-0204

SITE Crescent Junction Site DATES DRILLED 08126/2005 to 11/0512005

Continued from Previous Page
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-195--

-200-

-205-

-210-

-215--

-220-

-225-

-230-

4790-

4785-

4780-

4775-

4770-

4765-

4760-

4755-

195.0-205.C

205.0-215.C

215.0-225.C

225.0-235.C

x

145.0-300.1
Exceflent

195.0-205.0 ft. mechanical breaks on fissie locations @195.8,196.4,
196.8,197.6,198.0,202.5, and 203.3 ft. Normal bedding angle, no fractures, no
secondary mineralization, no kdication of water. Core Interior Is dry, good
competent run.

205.0-215.0 ft. core is splintering @205.0-210.0 ft. due to mechanical stress.
@206.5.209.8,211.7. and 212.0 ft., are breaks on fissile bedding, normal
bedding angle, no natural fractures, good competent run.

215.0-225.0 R. very competent run with only a couple of partings on bedding.
no breaks or fractures.

225.0-235 ft. very competent run, mechanical breakage @226.0-227.0 ft.

Stoller U.S. I)EPARTMENT OF ENERGY I PAGE 6 OF 8 02/21/2006
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BOREHOLE LOG CRJOI-0204

PROJECT MOAB BOREHOLE NUMBER CRJ01-0204

SITE Crescent Junction Site DATES DRILLED 08/26/2005 to 11/05/2005

Continued from Previous Page
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-235-

-240-

-245-

-250-

-255-

60-

65-

4750-

4745-

4740-

4735-

4730-

4725-

4720-

4715-

235.0-245.1

245.0-255.(

255.0-265.1

145.0-300.0
Excellent

235.0-245.0 ft. @236.2-236.3 ft Is a fissile section. @240.4 and 241.0 ft.
broken on bedding and fissile. @242.0 ft. Is a fissile break and ones also
@242.6,244.7, and 245.0 ft. Nomial bedding angle is approximately 5 to 10
degrees. Dry core interior, no secondary mineralization.

245.0-255.0 ft. good competent run with few breaks on bedding, core Is
relatively hard, moderately calcc, and shows no sign of secondary
mineralization or formation water.

255.0-265.0 ft. good run, moderately fissie, no fractures, parting on bedding @
256.0,258.7.259.5, 260.0. and 263.5 ft. Fossiliferous @-260.0-265.0 ft.

265.0-275.0 ft. very competent run with parting and mechanical breaks @
266.0,267.5,271.5. and 272.8 ft. Normal bedding. no secondary
minerarization, no Indication of formation water.

VRN noes onav.-zln
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BOREHOLE LOG CRJOI-0204

PROJECT MOAB BOREHOLE NUMBER CRJO1-0204

SITE Crescent Junction Site DATES DRILLED 08/26/2005 to 11/05/2005

Continued from Previous Page
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-275-

-280-

-285-

-290-

-295-

-00--

-305-

4710-

4705-

4700-

4695-

4690-

4685-

4680-

4675-

275.0-285.C

285.0-295.0

295.0-300.x

145.0-300.0
Excellent

275.0-285.0 ft competent run with no fractures (only breaks on bedding). No
Indication of water, fissile breaks @276.5, 280.8,282.0, and 284.5 ft.

285.0-295.0 ft extremely nice run with only very minor fissiity @286.7 ft. Dry
core Interior, no secondary mineralization, almost no parting.

295.0-300.0 ft. mechanical breakage due to drilling @296.6.297.2,297.8,
299.0.299.6. and 299.8 ft No indication of formation water.

Total Depth 300.0 ft.
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BOREHOLE LOG CRJOI-0205

PROJECT MOAB DATE DRILLED 08/2812005 to 11/02/2005 BIT SIZE(S) (IN) 8.5

LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)

SITE Crescent Junction DRILLING METHOD H.S.A., Rotary Core LOGGED BY Goodknight. C., RupP, R.

WELLNUMBER CRJO1-0205 SAMPLING METHOD HO CORE WL (FT BGS)

NORTH COORD. (FT) 6793981.28 DRILL OPERATOR Neaman, J. (CME 750, BB80), Hyleman, B. (BB80)

EAST COORD. (FT) 2122975.63 REMARKS 4-Inch steel surface casing cemented to depth of 25.0 feet below

SURFACE ELEV. ( FT NGVD) 4945.90 land surface.
HOLE DEPTH (FT) 300.00

E t III Oa =zO GRAPHIC-Z - =) 8 LOG
W L 030 0. -_ _ _ __Z_ _ _ _ _ __E_

e 0495 _ _ . 0-4.0 ft. CLAYEY SILT (ML); ight brownish gray (10YR 6/2), highly

4945- e .5- i calcareous, numerous roots. worm hole porosity, some mottling.

-5 -7
- 4940- 17 5.540

23 6.04.5
25 6.5-7.0

-10- 3a 10.0-10.5
4935- 10.5-11.0

11.0-15.0

15- 4
-4930-

15.0-20.0

20-
-4925-

20.0-25.0

25
4920-

30 _ 25.0-35.0

- 4915-

-4

4.0-6.5 ft. SILT (ML); very pale brown (10YR 7/4). -2% small fragments of
.1. shale, highly calcareous, some mottling.

.. 6.5-10.0 ft. SANDY SILT (ML); light brown (7.5YR 6/4), highly calcareous,
some motting (white), appears to be eolian transported material, -1% dark
mineral grains.

.-_ - 10.0-11.0 ft. WEATHERED MANCOS SHALE BEDROCK: highly weathered,
_ yellowish gray (5Y 7/2) to dark yellowish orange (1OYR 6/6), which reflects

limonitic alteration, highly calcareous. Mostly claystone with some silt
rnponent.

11.0-300.0 ft. MANCOS SHALE:
11.66-15.0 ft. yelowish gray(SY 72) to grayish orange (1OYR 7/4). Moderate
to highly weathered with bedding plane fractures - some segments 0.240.3 I.

_ long are Intact. Some dark fossil Impressions on bedding (some framboidal
ipyrite) . Mighty .caarmeus, W gyppsurn ass.@.4..7-1,5 . ..............

. . 15.0-20.0 ft. highly calcareous, mnuch less fracturing - bedding plane fractures
aboutevery O.3-0.4 ft. (main fractures @15.8,16.75.17.25, and 15.4 ft. and a
steeply Inclined fracture (-80 degrees) @18.0-18.5 fL. these fractures all filled
with gypsum. Umonitic aheration @-17.8 ft., dark yellowish orange (1OYR 6/6).

\ Thin bentonite bed (c0.1 ft.) -18.75 ft., pale yellowish brown (1OYR 6/).
\ . Several vertical fractures 0-19.7-20.0 ft.

20.0-21.5 ft. No Recovery.

21.5-25.0 f. bedding plane fractures generally -0.1-02 ft spacng, hihly
calcareous, sfightly weathered. Inclined bedding Indicates dip -5 degrees.
Gypsum along bedding plane fracture @23.8 ft. Thin light brown (5YR 5/6)
layer(0.05 ft) @-23.25 ft. along with some -20 degree Inclined bedding.

_ @ 25.0-35.0 ft. weathered and highly broken to -32.0 ft.. 80% recovery In upper
1 1.0-40.0 a part of run. Some surface slough -1.0 ft. (hole was tagged @24.0 ft. below
Very Poor ground surface prior to drilling). Core Is in generally poor condition to 32.0 ft.,

fragmented and broken by drilling acion. Prolific rusty Iron staining and
evidence of surface water infiltration. Some caldc and gypsum deposition Is
distinguishable. Core becoming more competent @ 31.0-32.0 ft., but still
shows cay Interbedded In Iron stained shale. @32.0-35.0 ft., core Is regularly
broken Into 0.2-0.3 ft. ong pieces showing the usual +/- 5 degree dip of
bedding with gypsum crystallization along faces of breaks. @34.5 ft. thin Iron

US Dstained band foEowed by gypsum fied fracture on bedding plane.

U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG CRJOI-0205

PROJECT MOAB BOREHOLE NUMBER CRJO1-0205
SITE Crescent Junction Site DATES DRILLED 08128/2005 to 11/0212005

- Continued from Previous Paqe

0 -cti: C-)

-40

-45-

-50-

-55-

-60-

-65-

-70-

4910-

4905-

4900-

4895-

4890-

4885-

4880-

4875-

35.0-45.0 ft. mildly weathered and moderately broken. 90. recovery, core
loss in Interval from 35.0-40.0 ft. Secondary gypsum deposits in fractures
prevalent to 40.0 ft. and sporadically to 44.0 ft. Iron alteration considered
characteristic of the run to 44.0 ft. @44.0 ft. the core becomes fresh In
appearance, Is largely unweathered, competent claystone, dark gray to medium
gray with white turbidity crenulations along bedding planes, bedding angle
throughout run Is approximately 5 degrees. @38.2 ft., rather wide (0.05 ft)
gypsum fled fracture with -20 degree angle to core axis.

45.0-55.0 ft. good core run, some breakage to 49.7 ft. due to mechanical
action. Breaks @46.2,46.6.47.1, 47.5-47.8. 48.6, and 49.7 ft. @48.0-482 ft.,
core Is fissile with moderate Iron stain. @51.5 and 52.3 ft.. core has parted on
bedding. @44.4 ft Is a 0.1 ft. storm - sequence, which Is right gray to tan and
well cemented. Bedding throughout run Is normal, approximately 5 degrees.
Core coloration is normal dark to medium gray, and no high angle fracture or
secondary mineralization observed.

55.0-65.0 ft. unweathered with minor mechanical breaks and partings on
bedding surfaces, no fractures of high angle or secondary mineralization noted.
No indication of formation water, dry core interior.

65.0-75.0 ft. minimal mechanical breaks. Fissile @66.7.66.9. 69.4, and 69.9
ft @75.0 ft., Is rusty Iron coating on a definie fracture surface along bedding.
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BOREHOLE LOG CRJOI-0205

PROJECT MOAB BOREHOLE NUMBER CRJO1-0205

SITE Crescent Junction Site DATES DRILLED 08/2812005 to 11/02/2005

Continued from Previous Page
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75.0-85.0

85.0-95.0

95.0-105.0

105.0-115.0

75.0-95.0
Good

75.0-85.0 ft. no fractures or breaks, only parting of core on bedding surfaces.
Bedding at about a 5 degree angle. Competent unbroken core, no significant
abnormalities. @81.0 ft. Is a fossil crenulation.

85.0-95.0 ft. drilling breaks @85.4,87.1-87.5 ft. Fissile @ 89.6 ft. Splintered
along core axis @90.5 and 91.0 ft Fissile @ 84.6 fl. No secondary
mineralization evident. Core breakage probably due to driller down pressure.
Core Interior is dry - no evidence of formation water.

95.0-105.0 ft. core splintered by drilling pressure @95.0-95.5 ft. Core broken
across fissile bedding @100.0 ft. Good run, some parting on bedding, bedding
angle -0 degrees (horizontal) or perpendicular to core axis.

105.0-115.0 ft. drill breaks across bedding @ 107.7-108.7 ft.. moderately fissile.
30 degree fractures. which appear mechanically Induced @111.0-113.0 ft.
Couple of parts on bedding planes @114.0-115.0 ft. No indication of water.

95.0-300.0
Excellent
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BOREHOLE LOG CRJOl-0205

PROJECT MOAB BOREHOLE NUMBER CRJOI-0205

SITE Crescent Junction Site DATES DRILLED 08/2812005 to 11/0212005
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-115-

-120-

-125-

-130-

-135-

-440-

-145-

-150-

4830-

4825-

4820-

4815-

4810O

4805-

4800-

4795

115.0-125.0 ft. Several fissile Intervals(-0.1-0.2 ft.) with breakage on bedding
planes from 119.0-121.0 f. @123.0-125.0 ft.. a few sections parted on
bedding. No secondary nineralizations seen, no high angle fractures, no
indication of formation water.

125.0-135.0 ft. bedding angle 0 to 5 degrees, no fractures, some breakage
along bedding @ 125.9-126.5,127.8,128.3,128.7.129.9, and 133.6 ft.
Generally. fissile on breaks, but good competent core. No secondary
mineralization, dry core Interior.

135.0-145.0 f. mechanical breaks @ 135.3.135.5,141.7. and 142.6 ft. Fissile
also at these breaks @ 143.2-143.4 ft. is a calcic incrustation on core, with
white to tan coloration. Usual approximately 5 degree bedding, no secondary
mineralization.

145.0-155.0 ft. fissile and broken on bedding @ 145.5. 151.0. and 151.6 t.
Excellent condition, normal bedding @ approximately 5 degrees, some parting
on bedding planes, no high angle fractures, no Indication of water, dry core
interior.
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BOREHOLE LOG CRJOl-0205

PROJECT MOAB BOREHOLE NUMBER CRJO1-0205

SITE Crescent Junction Site DATES DRILLED 08128/2005 to 11102/2005
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X

155.0-165.C

165.0-175.0

175.0-185.0

185.0-195.

95.0-300.0
Excellent

155.0-165.0 fl. fissile breaks @ 155.4, 158.5-158.8 159.1, 159.5,159.8.
160.6,160.9-1612,160.6,162.9,163.4-163.7, and 1642 f. All breaks along
bedding planes. Approximately 5 degree bedding angles. No unusual
characteristics, no evidence of formation water, dry core Interiors.

165.0-175.0 ft. rissile § 1682, 170.5, and 172.4 ft. No fractures, no breaks;
only parting on bedding planes. Excellent run.

175.0-185.0 fl. fissile breaks @ 176.4-176.8, 177.1. 178.2-178.35, 179.4,
180.5-180.7, and 184.3-184.6 fl. All breaks on bedding which is @5 degree
angle. No fractures, no secondary mineralizations, no Indications of formation
water. Core interior Is dry, good consistent run.

185.0-195.0 ft. In general the run Is more fissile than usual, all breaks are on
bedding planes l 185.0.185.6.186-187.2.188.2.188.8-189.5.190.1.
190.7-191.1,192.2,192.9.193.5-193.7, and 1942-194.4 ft. No secondary
mineralization or staining hi breaks. No water Identified.

__ . . _
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*K-) BOREHOLE LOG CRJOI-0205

PROJECT MOAB BOREHOLE NUMBER CRJO1-0205

SITE Crescent Junction Site DATES DRILLED 08/2812005 to 11/02/2005
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95.0-300.0
Exoefent

195.0-205.0 ft. fissile breaks and splintered core from drill pressure throughout
run @ 195.0-195.5, 197.6-197.8, 198.4-198.5, and 198.5-199.0 ft. @ 199.0 ft.
is a 0.15 ft. break, generally washed ouL No noticeable mineralization In
partings or breaks, no iron staining. Most of these separations and breaks are
mechanical.

205.0-215.0 ft. good run. Very minor rissile sections and no fractures. Parting
and mechanical breakage only on bedding at fissile Intervals. Parted @ 2052.
210.2. and 212.4 ft. Normal approximately 5 degree angle bedding. No more
formation water.

215.0-225.0 ft. good competent run with minimal breakage on bedding @
217.9, 222.4, 223.8. and 224.8-225.0 ft. Breakage @ fissile locations. No
fractures, no Indication of formation water. Bedding angle about 90 degrees to
core axis (horizontal)..

225.0-235.0 ft. 1.0 ft dropped on core retrieval but It was recovered next run.
Characteristic run with a little more breakage than last run due to driller pushing
to get 140.0 ft. for the day. Breaks along bedding in rissile areas @ 225.6,
226.3,226.7,229.0,229.3,230.2,230.9.231.1,232.4. and 233.6 ft.
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K-; BOREHOLE LOG CRJOI-0205

PROJECT MOAB BOREHOLE NUMBER CRJO1-0205

SITE Crescent Junction Site DATES DRILLED 0812812005 to 11/02/2005
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x
235.0-245.C

245.0-255.0

255.0-265.0

95.0-300.0
Excellent

235.0-245.0 fl. run Is generally fissile and broken In multiple places; splintered
@240.0-241.0 ft. Becoming less fissile near bottom of run.

245.0-255.0 fl. generally broken by mechanical action and splintered along
core axis from 245.5-248.0. 250.0-251.0. and 253.5-255.0 ft. Remaining
breaks on bedding, which Is approximately 5 degrees, with no secondary
mineralization or indication of water. Core interior Is dry, no large bioturbation
zones.

255.0-265.0 ft. continued breakage to 258.5 fL.. then becoming fossiliferous
and more calcic, more competent, and generally unbroken with minor
separations on bedding surfaces.

265.0-275.0 ft. another largely broken run of caystone. Bedding is normal
angle (approximately 5 degrees), no fractures. Breakage is along bedding In
fissile rock. Most prominent breaks @ 265.0-267.0,269.0-271.0 and 272.5 ft.7

= _ Wh .-
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BOREHOLE LOG CRJOI-0205

PROJECT MOAB BOREHOLE NUMBER CRJO1l0205

SITE Crescent Junction Site DATES DRILLED 08128/2005 to 11/02/2005
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275.0-285.0 R1. moderately fissile and broken, normal bedding, no fractures.
Parting only on bedding.
@276.0-278.0 t -50 % fissile breaks wth some mechanical. @279.7 to
281.0 Rt. Wissle zone.

285.0-295.0 ft. white banding or bedding @284.0-290.0 ft. is strongly
pronounced and closely spaced. Somewhat fissile @289.0-290.0 ft.

295.0-300.0 ft. very competent core with minor parting on bedding. No
fractures, no Indication of formation water or Identifiable secondary
mineralization; no Indication of explosive gases.

Total Depth 300.0 ft.
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BOREHOLE LOG CRJOl-0206

PROJECT MOAB DATEDRILLED 0812912005to1012412005 BITSIZE(S)(IN) 8.5

LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)

SITE Crescent Junction DRILUNG METHOD H.S.A., Rotary Core LOGGED BY Goodknight. C., Rupo R.

WELL NUMBER CRJO1-0206 SAMPLING METHOD HQ CORE WL (FT BGS)

NORTH COORD. (FT) 6796324.67 DRILL OPERATOR Neaman J. (CME 750, BB80), Hyleman, B. (BB80)

EAST COORD. (FT) 2124232.60 REMARKS 4-inch steel surface casing cemented to depth of 26.0 feet below

SURFACE ELEV. ( FT NGVD) 4994.00 land surface.

HOLE DEPTH (FT) 302.00

E ) : Z C2 o z GRAPHIC

F-LL in z_

3 0-0.5 0-1.5 ft. SILT (MLY light brown (7.5YR 6/3). highly calcareous. abundant roots.

1.0-1.5 wormhole porosity.
1.5-2.0 . . 1.5-4.0 ft. SANDY SILT (ML); light brownish gray (10YR 6/2), -2% small

pebbles. some mottling. highly calcareous.

- 499. 4.0-6.5 t. SILTY SAND (SM): light brownish gray (1 OYR 6/2). slightly

5 -e 50 55* . calcareous, -2°h small rock fragments and some coarse sand particles.
_ .1 5.5-6.0 ;.

_ 6.5-7.0 o 6.5-9.0 ft. SILT (ML); -10% very fine grained sand, mottled. slightlyj calcareous, very pate brown (1OYR 7/3).

- 4985 .. __. 9.0-11.0 ft. WEATHERED MANCOS SHALE BEDROCK: highly weathered.

10- 22 10.0-1.5 - slightly calcareous. soft to moderately hard, yellowish gray (5Y 7/2), some white
36 10.5-11.0 -fi g y e s cr ys andmas alnrfrcure/beddnjsudaces

5_ .11.0-12.6 ft. No Recovery.
11.0-13.0

12.6-302.0 ft. MANCOS SHALE:

49\ 12.6-13.0 ft. moderately wealhered, pale yellowish brown (1OYR 612), mostly
_ 480\ . -. 'Ittstte. wavv beddno with someracurnn aLoattem ____

15LI30-1-3.5 NoI eoverv _ ...................
13.0-18.0 13.5-18.0 ft. highly weathered down to 15.0 ft. (numerous bedding plane

fractures) and moderate to slightly weathered down to 18.0 RL with bedding
plane fractures spaced 0.2-0.3 R. apart. At 15.0-1 5.3 ft. is a 60 degree
fracture. Thin coating of gypsum crystals along about half of the fractures.

_ _ tYellowish gray (5Y 7/2) to light olive gray (5Y 6/1). highly calcareous, bedding is
- 4975 _ wavy and bioturbated In places. Trace fine (framboidal) pyrite along bedding

-20- - purfa~e5. . . .…...........-
- 2- 18.0-23.0 18.8-23.0 ft abundant bedding pla-nefracturesdownto-20.0ft. Bedding

plane fractures about 0.2-0.3 ft. apart down to 23.0 ft. Moderate to slightly
weathered. Gypsum crystal coatings along many fractures. Some wavy and
bioturbated bedding, pale yellowish brown (10YR 6/2) to olive gray (5Y 4/1) on

_ 4970 \ / 13.0-34.0 somOe bedding udcs ihyclaeu.n vertical or hiah anql factures.
-4970- 13.0-34.0 30-33f.oecer,

-25- - 23.0-26.0 Very Poor 23.3-26.0 f abundant bedding plane fractures with spadng 0.1 n. or less.
2 i Gypsum crystals along bedding plane fractures -25.5 to 25.7 ft. Abundant

_ . _ lworm burrows and bloturbated bedding, moderately calcareous.
26.0-35.0 ft. moderately weathered, prevalent fractures for length of run. but
decreasing @34.0 ft. Core loss obvious at beginning of run (@26.0 f.).
Moderately calcic with prominent gypsum crystallization on faces of most
fractures. Bedding angle approximately 5 degrees; -90% of fractures are on

- 4965. bedding, no high angle fractures. some fractures are fissile, wavy bioturbation

30\ throughout. no evidence dC formation water.
26.0-35-0

4960
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Ku BOREHOLE LOG CRJOI-0206

PROJECT MOAB BOREHOLE NUMBER CRJO1-0206

SITE Crescent Junction Site DATES DRILLED 08/29/2005 to 10/24/2005

Continued from Previous Page
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35.0-45.0 34.0-45.0
Poor

45.0-55.0

55.0-65.0

65.0-75.0

5.0-45.U t weatlenng decreases to unweathered fresh bedrock @39.5 IL
Moderately calcic. @36.0-37.7 ft.. moderately fractured along bedding,
moderately pyritized, with gypsum crystallization and minor Iron staining on
fractures to 39.4 ft.

45.0-55.0 fL fresh appearance to shale, clean mechanical fractures along
bedding planes in several locations, no gypsum crystallization or iron staining
along fracture faces. No evdience of formation water, core interior dry. Nice
claystone.

55.0-65.0 ft. fissile along fractures @56.0-58.0 ft. @57.0 ft. fractures occur
@80 degree angle to core axis (-twice the bedding plane angle). No
secondary mineralization on fractures faces.

65.0-75.0 fL bedding angle and bioturbation crenulations @80% to core axis.
Core Is solid overall with no fractures from 66.0-70.0 ft. and only minor
mechanical fractures from 70.0-75.0 ft.

45.0-65.0
Fair
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K> BOREHOLE LOG CRJOI-0206

PROJECT MOAB BOREHOLE NUMBER CRJOl-0206

SITE Crescent Junction Site DATES DRILLED 0812912005 to 1012412005
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65.0-85.0
Good

75.0-85.0

85.0-95.0

95.D-105.0

105.0-115.0

75.0-85.0 ft. @79.8-80.0 fL fossiliferous deposit, calcic, heavy encrustations on
core, preceded by short splintery fractures along core axis for 0.5 ft.

85.0-95.0 fl. good competent core, mechanical fractures on bedding planes
with bioturbation crenulations. no secondary mineralization observed, no
Indication of formation water. Interior of core dry.

95.0-T05.0 ft. @103.8 ft. approximately 0.2 ft. bioturbations and silt size
cemented zone. Good claystone run with minor mechanical fractures and dry
core interior, normal 5 degree angle of bedding, moderately calcic.

105.0-115.0 ft. excellent recovery with only 2 locations of mechanical fracturing
on bedding, standard overail appearance.

85.0-302.0
Exceflent
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BOREHOLE LOG CRJOI-0206

PROJECT MOAB BOREHOLE NUMBER CRJO1-0206

SITE Crescent Junction Site DATES DRILLED 0812912005 to 10124/2005
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-120-
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50-
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4875

4870

4865

4860

4855-

4850-

4845-

I 15.0-125.C

125.0-135.(

X

85.0-302.0
Excellent

115.0-125.0 ft. corn generally hard and moderately calcic. @116.0-117.0 ft.
core is splintered along axis (mechanically induced). No secondary mineral
deposits noted.

125.0-135.0 ft. minor mechanical fracturing along bedding planes.

135.0-145.0 ft. penetration rate slows, shale harder @140.0 ft. @140.0-140.6
ft. core fissile. biocrenulations, no secondary minerals. @141.0-143.0 ft. core
fractured along axis. Drill pipe screened with LEL meter at end of run(0.0 ppm).

145.0-155.0 ft. formation very hard. @151.0-153.0 ft. abundant fossils, large
bivalves.

135.0.145.0

145.0.155.0
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Ku BOREHOLE LOG CRJOI-0206

PROJECT MOAB BOREHOLE NUMBER CRJO1-0206

SITE Crescent Junction Site DATES DRILLED 08129/2005 to 10124/2005
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4830-

4825-

4820-

4815-

4810-

4805-

155.0-165.C

165.0-175.C

175.0-185.C

185.0-195.0

85.0-302.0
Excellent

155.0-165.0 fl core loss related to drilling, minor loss (-0.5 ft). Continued
hard core, causing mechanical fractures parallel with axis @ 157.0-158.0 ft and
162.0-164.0 ft.

165.0-175.0 ft. lissile along bedding @167.0-168.0 ft. Bedding plane angle
=90 degrees to core axis. Core continues to drill slow, but formation doesn't
appear any different.

175.0-185.0 ft fissile @184.0-185.0 ft. No gas detected.

185.0-195.0 ft. @185.0-186.0 ft. core is fissile. @189.5 ft drilling compressor
overheats; stopped drilling.

_ _
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BOREHOLE LOG CRJOI-0206

PROJECT MOAB BOREHOLE NUMBER CRJO1-0206
SITE Crescent Junction Site DATES DRILLED 08/29/2005 to 10/2412005
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195.0-205.0 ft. @200.0-202.0 ft. heavy fracture zone, core Is partly rissile and
relatively weak, possible natural fracture zone, doesn't appear completely
mechanically induced although the current compressor has minimal PSI to drill
and dear cuttings. @200.0 ft. pyrite deposit.

205.0-215.0 ft. good run, bedding angle Is <5 degrees and Is almost
perpendicular to core axis, minimal bioturbidity crenulations. @214.8-215.0 ft.
fissile break.

215.0-225.0 ft. @217.8 ft. Is a 0.2 ft. fissile break, very broken. @220.7 and
220.9 ft. mechanical breaks. @223.5, and 223.7 ft. fissile with mechanical
breaks. @ 224.2 ft mechanical break.

225.0-235.0 ft. bedding +/- 5 degree angle, no formation water. @225.5.
225.8,226.3. and 226.4 ft. mechanical breaks. @ 226.75 fractures on bedding.
@227.35 mechanical breaks. @228.9, 229.6, 230.35, 230.55, and 230.75 ft.
mechanical breaks, slightly fissile. @232.35, 232.95.233.2, 233.6, and 2342 ft.
fissile fractures on bedding.
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BOREHOLE LOG CRJOI-0206

PROJECT MOAB BOREHOLE NUMBER CRJO1-0206

SITE Crescent Junction Site DATES DRILLED 08/29/2005 to 10124/2005
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x
235.0-245.C

245.0-255.

255.0-265.1

85.0-302.0
Excellent

235.0-245.0 fl. mechanical breaks @236.5,238.2.241.2,242.0.242.9. and
243.7 ft. Fissile fractures @1238.65. 240.85-240.95, and 242.55 ft. Bedding
angle +1- 5 degrees with bioturbidity crenulations. color, hardness, and general
condition normal, no secondary mineralization, no Indications of formiaion
water.

245.0-255.0 ft. mechanical breaks @246.3.248.9.250.3,251.2,252.5, 253.0.
253.9,254.2,254.5, and 255.0 ft. Core is generally hard, with dry Interior, no
indication of formation water.

255.0-265.0 ft. mechanical breaks @256.0, 256.5. 257.2: 257.9. 259.4, 259.9,
260.1,260.5,261.1,261.8. and 264.2 ft. Slightly fissile @260.0-260.5 f on
breaks. 5 degree angle bedding with bioturbation crenulations, moderately
calcic.

265.0-275.0 ft. no Indication of formation water, no secondary mineralization
Identified on break faces. Mechanical breaks @ 266.3,266.5,269.9,270.0,
270.4, 271.0, and 271.2 Ft @271.7 ft. on the face of bedding are several
drops of resin (about 0.003 ft. diameter) or petroleum hydrocarbon deposits?
Another Is seen @ 268.3 on similar face of a break on bedding plane.7

_ _ _ elfinN m77N

Stoller U.S. DEPARTMENT OF ENERGY PAGE 7 OF 8 02/21/2006S olrGRAND JUNCTION. COLORADO I



BOREHOLE LOG CRJOI-0206

PROJECT MOAB BOREHOLE NUMBER CRJOI-0206
SITE Crescent Junction Site DATES DRILLED 08/29/2005 to 10/24/2005

Continued from Previous Page
. . .

rim-

01'E

6

I L

toO
C.=)

I

-27

-28

-28

9

95

00-

05-

4720

4715

4710

4705-

4700-

4695-

4690-

-4685-

275.0-285.0 ft. mechanical breaks @275.5,276.0-276.7.277.7,278.2,278.4.
279.0, 279.5. 283.3. 283.6, and 284.0 ft. Wavy biocrenulations (0.2 ft. thick) @
281.0 ft.. Normal bedding angle Is 0-5 degrees. Moderately calcic.

285.0-295.0 ft mechanical breaks @ 285.7-286.0 ft. 286.0-287.0 ft., 291.6.
and 291.8 ft. @292.3 ft. large' storm turbidity? section is light gray. This
10.0 ft. run doesn't appear to be as hard as the penetration rate would indicate.

295.04302.0 ft. mechanical breaks @ 396.0-396.6.397.2. and 398.2 ft.
Random bedding plane breaks, no fractures, core not extremely hard. Bedding
angle normal, few scattered bioturbidity crenutations, no Indication of formation
water, core Interior Is dry.

Total Depth 302.0 ft.

_ _ 4
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BOREHOLE LOG CRJ010207

PROJECT MOAB DATEDRILLED 09/10/2005to10/20/2005 BITSIZE(S)(IN) 8.5
LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN)

SITE Crescent Junction DRILUNG METHOD H.S.A., Rotary Core LOGGED BY Goodknight. C.. Rupp, R.

WELL NUMBER CRJO1-0207 SAMPUNG METHOD HQ CORE WL (FT BGS)
NORTH COORD. (FT) 6794658.25 DRILL OPERATOR Neaman, J. (Terramec 1000.), Hyleman. B. (BB80)

EAST COORD. (FT) 2124919.25 REMARKS 4-Inch steel surface casing cemented to depth of 25.0 feet below

SURFACE ELEV. ( FT NGVD) 4950.20 land surface.
HOLE DEPTH (FT) 300.00 _

F.-0 '
0 inoaw

-5-

-10-

-15 .

-20-

-25-

-30-

IL >IJI-
U4-

co0Z

-J
"I'<

0E5
* 02x

GRAPHIC
LOG

^ A e 1 _1

7 0-.5
0.5-1.0
1.0-1.5
1.5-2.0

2.5-3.0
3.0-3.5
3.5-4.0

5.D-5.5
5.5-6.0
6.0-6.5
6.5-7.0

10.0-1 0A

9I
0-1.25 ft. CLAYEY SILT (ML); grayish brown (10YR 5/2). highly calcareous,
numerous roots. worm hole Dorosity.
1.25-3.5 ft. SANDY SILT (ML -90% silt, 10% very fine grained sand. light
yellowish brown (1 OYR 6/4), trace roots, some mottling, highly calcareous, trace
small rock fragments, trace gypsum crystals.
3.5-5.0 ft. SILT (ML); very pale brown (10YR 7/4), highly calcareous, mottled,
trace roots, trace gypsum crystals.

; 5.0-5.75 ft. CLAYEY SILT (ML); -5% small rock fragments, light brownish gray
i .10YR 6/2). highlv calcareous.
5.75-10.5 ft. WEATHERED MANCOS SHALE BEDROCK; yellowish gray (5Y

, 7/2) to dark yellowish orange (10YR 6/6), highly calcareous, mostly silty
. .udstone softnumerous bedding plane fractures (highly weathered). Trace
gypsum along fractures and bedding surfaces, trace fine pyrite. Color becomes
mostly pale yellowish brown (10YR 6/2) by 10.0 ft. depth, and rock becomes
harder.
10.5-14.75 ft. No Recovery.

10.4.15.0

15.0-20.0

20.0-22.0 7

14.75-300.0 ft. MANCOS SHALE: bedding plane fractures, mostly silty
%mudstone, pale yellowish brown (IOYR 6/2) to yellowish gray (SY 7/2), gypsum
fry tatls abne fratELN es - - __ - - - - - - - - - - - - - - -_,
15-21.75 ft. No Recovery.

21.75-22.0 ft bedding plane fractures, mostly silty mudstone, gypsum crystals
'along fractures, trace fish plates and dark framboidal pyrite on bedding

.ur~facet. , n rne, qr~y AN. ptq gray.(y(A/1j),. po y ! . . ........
22.0-25.0 ft. rock seems to be more competent with horizontal bedding plane
fractures spaced 0.1-0.2 ft. apart, medium light gray (N6) to medium gray (N5).
fairly even bedded, moderately calcareous, hard, trace framboidal pryite,
nopsJfirtp~e ywthgpMjm ry.ApfillI* pt ?3.0 t,v.,etic! !,act~r~ w~thypsu~,,,c s, ..f! a2,3 Q............. .........................
25.0-35.0 ft. bedding plane fractures spaced 0.1 to 0.2 f. apart or less. Rock
Is silty claystone overall, medium gray (N5), moderately calcareous. Mostly
even bedding with only 5% or less bioturbated or storm bedding, which is
coarser grained (up to very fine grained sandstone). Thin gypsum crystal
coatlngs of bedding plane fractures. Inclined (45 degree) gypsum coated
fractures at -28.5,30.0 and 31.5 ft. Bedding appears l be inclined 5-7
degrees. Several bedding surfaces had limonitic-colored, moderate yellowish
brown (10YR 5/4) on them, Indicating some water movement.

22.0-25.0

10.5-40.0
Very Poor

25.0-35.0

S-toller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 8
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BOREHOLE LOG CRJOl-0207

PROJECT MOAB BOREHOLE NUMBER CRJO1-0207

SITE Crescent Junction Site DATES DRILLED *09/10/2005 to 10120/2005

Continued from Previous Page

a- t ' Z E s E GRAPHIC

15=\ }35.0-38.0 ft. could not determine where 1.0 ft. core loss occurred. Bedding
/plane fractures as above 30 degree fracture with thin gypsum coating at -36.0

35.0-38.0 ft. Numerous horizontal bedding plane fractures 37.0-38.0 ft. and
limoniticcoloration. Trace fne carbonaceous material on some bedding.

38.0-45.0 ft bedding plane fractures decrease In number with depth from
-0.1-02 ft. spacing to 0.2-1.0 ft. spacing at 45 ft. Gypsum crystal coatings

- along some fractures. A 45 degree Inclined fracture with gypsum coating at
-4 0- 4910- 42.2 ft. and a 30 degree Inclined fracture with gypsum coating at 42.9 ft. Shale

_ . -Is even bedded with only trace of lighter-colored very fine grained sandstone
38.0-450 ! layers representing storm layers or bioturbation. Core very fissile and fractures

easily when handled.

-45- 4905- 45.046.0 . 45.0-55.0 f. Umonite and gypsum coated bedding plane fracture. at 45.5 ft. @
. . .l46.0-55.0 ft. bedding plane fracturing generally decreases downward through

interval. Thin gypsum crystal coatings on fracture surfaces along with limonitic
coloration. A Elmonitic coating of vertical fracture at - 47.0 ft., and a 45 degree

_40.0-55.0 fracture with gypsum and limonite coating at 54.3-54.7 ft. Fissile. well fractured
_ Poor. zone at -51.0-51.5 ft. Rod Is generally silty daystone and mostly even

bedded. Trace bioturbation and storm layers, both of which are represented by
-50- 4900- 40i very right gray (N8) very fine grained sandstone layers.

46.0-55.0

-55- 4895- 55.0-65.0 ft. bedding plane fracturing frequency decreases to generally less
_ - than one per foot Only trace of gypsum coatings on fractures. Core becoming

more competent Amount of bioturbated bedding and storm layers increases
below -60.0 ft to -5%. Llmonite colored material coats most fractures. A high
angle (-60 degrees) fracture coated with limonite at 61.3-62.2 ft. and a fissile
fractured layer at 62.5 ft Trace pyritized fossil material.

-60- 4890- 55.0-65.0

65 - 488- 55.0-75.0 . 65.0-75.0 ft. -65.0-65.5 ft. for a short core run. Bedding plane fracturing nearly
. / Fair absent only 2 or 3 in this run. Possible 30 degree indined fracture at -73.5 ft

Trace limonitic coatings noted at 65.5 ft. and no limonitic or gypsum coatings
/ on fractures noted for rest of run. Ught-colored, storm or bioturbated beds are

\ about 3% of layering. Core becoming more competent most breaks are
drilling-4nduced. Trace fine carbonaceous material and pyrite along some

_ Vbedding.

70 65.0-75.0

stollerU.S. DEPARTMENT OF ENERGY PAGE 2 OF 8 02/21/2006
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BOREHOLE LOG CRJOl-0207

PROJECT MOAB BOREHOLE NUMBER CRJO1-0207

SITE Crescent Junction Site DATES DRILLED 09/10/2005 to 10/20/2005

Continued from Previous Page

~o
(.)1-

-J

<I-,
D3'aIL GRAPHIC

a 68 LOG

l_ _ _

-75-

-80-

-85-

-90-

-95-

-100--

-405-

-410-

4875-

4870-

4865-

4860-

4855-

4850-

4845-

4840-

75.0-85.0

85.0-95.0

95.0-105.0

105.0-115.0

I

75.0-95.0
Good

75.0-85.0 f. fossil @ 80.6 ft., 0.1 x 0.05 ft. Continued low angle bedding (5
degrees), core Interior Ls dry, no Indication of water from formation.

..........................................................................85.0-95.0 Rt. dark gray (N3-N4) vwhen wet, medium gray (N5) when dry,
uniform, thin bedded, calcic, some gypsum, silty claystone. Bedding +1-5
degrees. Sporadic very fine grained sand to thinly bedded sittstone partings.

95.0-105.0 ft. mechanical fracturing along bedding planes most common, no
fracturing noted except partings along bedding planes, no significant Iron
alteration zones or infillings, calcite and gypsum predominantiy along hairline
bedding planes.

95.0-300.0
Excellent

105.0-115.0 ft. no Indication of formation water noted between 75.0-175.0 ft.

Stoller U.S. DEPARTMENT OF ENERGY P
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BOREHOLE LOG CRJOI-0207

PROJECT MOAB BOREHOLE NUMBER CRJOI-0207
SITE Crescent JuncUon Site DATES DRILLED 09/1012005 to 10/20/2005

Continued from Previous Page

WtU m-)

Uj -jj §0. a: E
� wCO z

I- cEt.2-
0 -. L GRAPHIC

),38 LOG
02 V

-11

-12

-'12

-13

-13!

4

45-

50-

4835

4830

4825

4820

4815t

4810-

4805-

4800-

115.0-125.

125.0-135.0

135.0-145.0

x
115.0-165.0 kL shae or daystone,medium dark gray (N4). as above.

95.0-300.0
Exceffent

145.0-155.0

l
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BOREHOLE LOG CRJOI-0207

PROJECT MOAB BOREHOLE NUMBER CRJO1-0207

SITE Crescent Junction Site DATES DRILLED 09/1012005 to 10/2012005

Continued from Previous Page

a-

0-

WL m O
0

GRAPHIC
LOG

_

-155-

-160-

-165-

-170-

-475-

-180--

-185-

-190-

4795-

4790-

4785-

4780-

4775-

4770-

4765-

4760-

165.0-175.0 ft. @167.5 ft. Is a weak thinly bedded, silty layerabout 0.4 ft. thick.
@168.0-169.0 ft. couple of hard microcrystalline sand lenses
(porcelaneous-appearing) up to 0.1 ft. thick. Sporadic silt and sand beds up to
0.05 ft. thick.

175.0-185.0 ft. @175.2-175.4.175.7-176.3 ft.. core is broken into 0.05 ft.
pieces. @176.7-177A f. core breaks to 3 pieces 0.2-0.3 f. long.
@179.5-180.5 core hi 3 pieces. @182.0-182.5 several broken pieces.

185.0-195.0 ft. competent with only bedding planes and hairline gaps. caldte
filling. No breakage otherthan mechanical @ 185.0.187.5,191.0. and 193.5 f.
Bedding plane c-5 degrees, sporadic bioturbation zones about 0.1 ft. thick.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 5 OF 8 02/21/2006
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BOREHOLE LOG CRJOI-0207

PROJECT MOAB BOREHOLE NUMBER CRJO1-0207

SITE Crescent Junction Site DATES DRILLED 09/10/2005 to 10/20/2005

Continued from Previous Page
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-195-

-200-

-205-

-210-

-215-

-22

-22

-23

4755-

4750-

4745-

4740-

4735-

4730-

4725-4730-

195.0-205.0 ft. mechanical breakage along bedding planes @ 198.0,201.3.
and 204.0-205.0 ft.

205.0-215.0 ft. daystone. @205.0-207.5 ft. three 0.3 ft. sections show'ng
strong mechanical fractures, no apparent lithologic cause, could be caused by
vibration in drill string. Inner core Is dry, no Indication of water In the formation.

215.0-225.0 ft. three fractures @ 20 degrees to core axis from 216.5-217.0 ft.
Clean hairline fractures, no secondary coatings or evidence of water, fractures
spacing is approximately 0.1 ft.

225.0-235.0 ft. From 226.0-226.5 ft. strong mechanical damage. Core Is
generally very consistent in appearance, random, thin (<0.025 ft.) storm and
bioturbabon layers.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 6 OF 8 02/21/2006
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K-) BOREHOLE LOG CRJO -0207

PROJECT MOAB BOREHOLE NUMBER CRJO1-0207

SITE Crescent Junction Site DATES DRILLED 09110/2005 to 1012012005

Continued from Previous Page

a-
'UJ

C,
0n 8

I--z
,W CL e GRAPHIC

0'58 LOG
0 gr

l _ , ,
_

-235-

-240-

-245-

-250-
_

-255

_

-26

-26

4715-

4710-

4705-

4700-

4695-

4690-

4685'

j

235.0-245.C

245.0-255.0

255.0-265.

Ai n-l.1 nI

95.0-300.0
Excellent

235.0-245.0 ft. @2402-240.8 ft. zone of silt size, coarser sediment
interbedded with dark gray claystone. zone Is mechanically fractured, otherwise
the run is consistent with previous runs, no significant change in bedding,
lithology, amount of mechanical fractures, no indication of formation water.

245.0-255.0 ft. @ 251.5 ft. hairline dean fracture about 20 degrees to core
axis Is mechanical In origin. Run Is competent with no other remarkable
characteristics, usual bedding, coloration, fracturing, recovery, no indication of
water In the formation.

255.0-265.0 ft. @256.0-259.0 ft. majority of mechanical fractures occur
0.15-0.4 ft. apart. Medium dark gray (N4) daystone with some bedding planes
and no Indication of water In the formation.

265.0-275.0 ft. @266.0 ft. is a mechanical fracture that Is filled with a lot of
day. This could be from cuttings or (unlikely but possible?) a large day fiNed
fracture? @268.7- 269.4 ft. zone of fractures along bedding, some
bioturbation-associated breakage, friable. Remainder of run is typical shale.

I

-
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BOREHOLE LOG CRJOI-0207

PROJECT MOAB BOREHOLE NUMBER CRJO1-0207

SITE Crescent Junction Site DATES DRILLED 09/10/2005 to 10/20/2005

Continued from Previous Page
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-27

-280-

-285-

-290-

-295-

-300-

-- 05-

4675-

4670-

4665-

4660-

4655-

4650-

4645-

x

275.0-285.0

285.0-295.0

275.0-285.0 ft. competent. unremarkable. Mechanical fractures prevalent
@275.0-277.0 ft. with breaks every 02-0.4 ft. Only other break @279.5 ft.
Nice consistent run, even bedding. minor bioturbation. no Indication of water In
the formation.

285.0-295.0 ft. @ 291.15-291.4. core is fractured and platy - this fracturing Is
mechanical, but a result of lower calcic content of core.

95.0-300.0
Excellent

295.0-300.0 ft. no evidence of water.

295.0-300.0,

Total Depth 300.0 ft.

_ __ _
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Ku BOREHOLE LOG CRJO1-0208
PROJECT MOAB DATE DRILLED 09/0912005 to 10/08/2005 BIT SIZE(S) (IN) 8.5

LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN)
SITE Crescent Junction DRILLING METHOD H.S.A., Rotary Core LOGGED BYGooiknight. C.. Reed. J.

WELL NUMBER CRJOI-0208 SAMPLING METHOD HO CORE WL (FT BGS)
NORTH COORD. (FT) 6796412.91 DRILL OPERATOR Neaman, J. (Terra. 1000, BB80), Hyleman, B. (BB80)

EAST COORD. (FT) 2126089.65 REMARKS 4-inch steel surface casing cemented to depth of 40.0 feet below

SURFACE ELEV. ( FT NGVD) 4986.10 land surface.
HOLE DEPTH (FT) 301.00

h m-

'UE0

6

Z z

tL

U,
oz

S r
MO

r -J

a.

Q r- F0A20

Q E
02

IGRAPHIC
LOG

_ . _ _ . . , _ . _ .. _ . . . . _ _ . _ . . . . . . .

-5-

-10-

-15-

-20-

-25-

-30-

:

4985-

4980-

4975-

4970-

4965-

4960-

4955-

a
4
6
l0
9
18
11

12
1t

22
19
16
25

1 1
18
21

40
42

6055

0-0.5
0.5-1.0
1.0-1.5
1.5-2.0
2.0-2.5
2.5-3.0
3.0-3.5
3.5-4.0

5.0-5.5
5.5-6.0
6.04.5
6.5-7.0

0-1.5 ft. CLAYEY SILT (ML): gray (2.5Y 5/1). highly calcareous. moderate
roots, worm hole porosity.

1.5-3.5 ft. SANDY SILT (ML); light brownish gray (2.5Y 6/2). highly
calcareous. mottled, compacted, some roots, trace rock fragments to 0.1 ft. In
diameter.
3.5-4.5 ft. greater amount (-5%) of rock fragments to .05 It in diameter.

4.5-i.U I. t RAVELLY SILT (ML); some very fine grained sand and -20% rock
fragments to 0.1 ft. In diameter, highly calcareous, light brownish gray (2.5Y

_ _ _). ..
6.0-9.0 ft. GRAVELLY SAND (SW); sand Is very fine to coarse grain and
-70%: gravel consists of rock fragments up to 0.1 ft. in diameter, sand matrix
is highly calcareous, light brownish gray (10YR 6t2), some mottling.

;1 9.0-15.75 t SILT (ML); trace of very fine grained sand .pale brown (10YR
6/3). highly calcareous, some mottling, compacted In some places, trace rock
fragments.

19-20.5 ft. SILT (ML): light yellowish brown (10YR 6f4), highly calcareous,
compacted.
20.5-22.0 ft. SILTY SAND (SM); suit 40%/., very fine grained sand -60%. light
yellowish brown (2.SY 6/3), trace mottling, highly calcareous. trace rusty colored

'siltslone fragments.
22.0-30.0 ft. WEATHERED MANCOS SHALE BEDROCK Contact estimated
at 22.0 ft.

25.0-30.0 ft. mostly silty mudstone, light olive gray (5Y 6f1) to medium gray
(N5). highly calcareous, bedding plane fractures spaced mostly 0.1 ft. or less
apart, wavy, contorted (bioturbated) bedding. Moderately weathered.

30.0-31.5 fi. No Recove-y.

31.5-301.0 ft. MANCOS SHALE:
31.5-35.0 ft bedding plane fractures about 0.1 ft. apart down to -33.0 ft., then
about 0.2 ft. apart to 35.0 ft. Light olive gray (5Y 6/1) to medium gray (NS).
@32.7 If, a thin silty clay bed that Is dark yellowish orange (1OYR 6/6) with
trace pyrite. Mostly clayey siftstone. Highly calcareous throughout, trace pyrite

Stoller U.S. DEPARTMENT OF ENERGY | PAGE 1 OF 8 02/21/2006
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Ku BOREHOLE LOG CRJOI-0208

PROJECT MOAB BOREHOLE NUMBER CRJ01-0208

SITE Crescent Junction Site DATES DRILLED 09/0912005 to 10/0812005

Continued from Previous Page

CD m r E .o GRAPHIC

_ _ LOG .. . ..... . . ._u--z _= O

-40-

- 4 5 -

-50-

-55-

-60-

-65-

-70-

4950-

4945-

4940-

4935-

4930-

4925-

4920-

4915-

35.0-40.0

40.0-45.0

45.0-55.0

55.0-65.0

65.0-75.0

XX
35.0-40.0

Poor
I

40.0-55.0
Fair

\ rystals and fine framboidal pyrite along bedding surfaces along with trace
Icarbonaceous material. Gypsum crystals along bedding plane fracture @34.5

\t' otubatrdbdinq manX pLaqftsL . . . . . . . . . . . . . ._
\35.036.5 ft. No Recovery.
36.5-40.0 ft. moderately calcareous, mostly siltstone and -20% very fine
grained sandstone (mainly In fighter gray areas -very light gray, N8). Siltstone
Is mostly medium gray (N5). Bedding plane fractures are rare - only 0.4-0.5 ft.
apart, indicating rock Is very competent and only slight to non-weathered.
Trace pyrite and carbonaceous material along bedding, which is wavy and
bioturbated in most places. Some large burrows.
40.0-45.0 ft. -20%h very fine grained sandstone, very light gray (N8) In wavy to
bioturbated layers up to 0.03 ft. thick; remainder of rock Is siltstone to clayey
siftstone. medium gray (N5), weak to moderately calcareous. Trace fine pyrite
and carbonaceous material along bedding. Core easily broken along bedding
when handled. No natural fractures and firnonitic coloration and no
gypsumrcalcite along bedding. Core dry when broken open.
45.0-55.0 ft. 20-25% of rock that is very fine to fine grained sandstone occurs
In layers up to 0.1 ft. thick. Most layers are wavy and bioturbated. More
drilling-induced bedding plane fractures - no natural fractures present or
Indication of water movement (limonite, calcite, gypsum).

55.0-65.0 ft. -20% of rock that Is very fine to fine grained sandstone occurs In
layers up to -0.07 ft. thick. No natural fractures present or Indicatlons of water
movement. Trace pelecypod fossil Imprints on some bedding surfaces.

65.0-75.0 ft very fine o fine grained sandstone layers that compose -20% of
rock from 65.0 to 70.0 ft. decreases gradually through 70.0-75.0 ft to about
10%. Bedding plane fractures more frequent from 65.0-68.0 ft than from
68.0-75.0 ft. but no evidence that they are anything more than drilling Induced.
Increase In carbonaceous material and associated framboidal pyrite (and trace
amber-like material) along bedding planes In the medium gray (N5) silty
ciaystone layers that comprise most of the rock.

55.0-85.0
Good
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BOREHOLE LOG CRJ01-0208

PROJECT MOAB BOREHOLE NUMBER * CRJO1-0208

SITE Crescent Junction Site DATES DRILLED 09/09/2005 to 10/08/2005

Continued from Previous Page
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-75-
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75.0-85.0 ft. most of the rock Is medium gray (N5) and silty claystone to clayey
siltstone (-90%). -10% Is very light gray (N8) very fine to line grained
sandstone in thin (<0.01 ft.) layers or as burrows and bioturbation segregations
and Irregular layers. Trace pelecypod and cephalopod fossil imprints on a few
bedding surfaces. High angle (-80 degree) fractures at top and bottom of
Interval - top fracture at 75.0-75.8 ft. Is smooth and may be natural and it Is
tight. Bottom fracture at 84.2-84.6 ft. is hackly and Is probably drilling4nduced.

85.0-95.0 f. most rock Is silty dayslone to clayey siltstone (95%). Only -5% Is
very light gray (NB) very fine grained sandstone in a few thin layers (storm
layers?) but mostly In round elongated forms that occur along bedding or cut
down through bedding at various angles - these ae likely burrows. Trace of
various fossil Imprints and less fine carbonaceous material along bedding. No
natural fractures seen.

95.0-1105.0 ft. amount of very light gray (N8). very fine grained sandstone in
wavey layers and as bioturbation (burrows) gradually increases from 5% to
-15% @105.0 ft. Increased amount of fine carbonaceous material along
bedding surfaces of the main rock type - clayey siltstone. No natural fractures
seen.

105.0-115.0 ft. amount of very light gray (N8), very fine grained sandstone In
wavy layers and as bioturbation gradually decreases from -15% at 108.0 ft. to
1-2% at 112.0 ft. At 115.0 ft.. rock Is mostly (-98%) medium gray (N5) silty
claystone, weak-moderately calcareous. No natural fractures seen. Core dry
when broken open.
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115.0-125.0

125.0-135.0

135.0-145.0

145.0-155.0

85.0-301.0
Excelient

1 15.0-125.0 ft. slight Increase In amount of bioturbated layers (and very fine
grained sandstone) from -2% to -5% from 117.0-122.0 ft. A hackly, near
vertical fracture at 115.2-115.8 fL. probably drilling Induced; a similar fracture at
124.6-125.0 ft. Al 119.5 ft. Is a pelecypod fossil Imprint with fine pyrite. No
natural fractures seen. Decrease In amount of bioturbated layers from
122.0-125.0 ft. down to -2% or less.

125.0-135.0 ft. amount of bioturbated and very fine grained sandstone layers
decreases through Interval from -2% to a trace at 135.0 ft. Vertical fractures at
129.0-129.5 ft. and 132.8-134.5 ft. are somewhat wavy and arcuate and are
thought to be drilling Induced. No definite natural fractures seen. Pelecypod
fossil imprint at 131.2 ft.

135.0-145.0 . Note: drilled to 145.0 t. on 0/5/2005 butidid niot open core
barrel till 10/8/2005. Although core appears Intact and competent it parts
easily upon handling, revealng fossil Imprints with fine pyrite coatings on many
of them. Rock is homogeneous silty claystone, medium dark gray (N4), slightly
calcareous, and only trace of bioturbated bedding. No natural fractures seen.

145.0-155.0 ft. amounto f bioturbated spots and layers Increases slightly to
1-20%. Vertical fractures at -148.5 and 152.5-153.4 ft. have smooth surfaces
and are probably drilling induced - no evidence of water movement or natural
fracturing on the surfaces. Thin, fissile bedding at -145.0-145.5, 150.5-151.0.
and 151.5-152.0 ft. are weaker and easily parted (softer).

. .
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155.0-165.

165.0-175.

175.0-185.C

185.0-195.07

85.0-301.0
Excellent

Rae-- - 155.0-165.0 ft. amount of bWoturbation decreases slightly to -1%. High angle
(-80 degrees) fractures at -158.0-158.8 ft. and 159.0-159.7 ft. - no limonitic or
other coatings along these tight fractures, therefore. they are probably drilling
induced. Core hard and competent throughout Trace fine carbonaceous
material and fossil Imprints.

165.0-175.0 ft. bioturbated or storm layering (very fine grained sandstone) Is
only a trace. No fractures seen. From 165.5-169.4 ft.. rock Is fissile. softer -
and parts easily. From 169.4-173.0 f. core Is more competent and breaks into
0.1-0.2 ft. segments. Core hard and competent from 173.0-175.0 ft.

175.0-185.0 ft core hard and competent - no natural fractures seen.
Drilling-induced fractures -0.5 ft. long occur at top and bottom of core run.
Trace fine carbonaceous material and fossil Imprints. Lithology continues as
silty daystone. Dry when core broken open.

185.0-195.0 ft. possible natural fractures at 188.0-188.3 ft. - three fractures in
this interval are Indined -45 degrees and separated by -0.1 ft - no evidence of
fluid movement along these tight fractures. From 189.0-191.0 ft., amount of
bioturbation increases to 2-3%. Below 192.0 ft. bioturbated bedding amounts
to only a trace. Core hard and competent throughout, and Is generally a
claystone, medium dark gray (N4).

I
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195.0-205.0 ft. hard and competent core throughout Trace to -1%
bioturbated or storm bedding through Interval. Indined bedding is 5-7 degrees
from horizontal, reflecting regional dip. No fractures present Large pelecypod
Imprint at 204.5 ft.

205.0-215.0 ft. rock Is softer and more fissile from 207.5-208.5 ft. Fine
carbonaceous material on some bedding planes. Trace to -1% bioturbated or
storm bedding up to 0.01 ft thick. very light gray (N8), very fine grained
sandstone. No fractures present Dry when core broken open.

215.0-225.0 ft. core breaks Into 0.05-0.3 ft segments from 215.0-218.0 ft.
appears to be drilling induced. From 218.0-219.6 ft.. core easily parts and
appears to be somewhat more fissile (softer). From 219.6-225.0 ft.. core Is
hard and competent. No natural fractures seen. Only trace of bioturbated
bedding.

225.0-235.0 ft. soft core, thinly bedded.

_ _ _
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x 235.0-245.0 ft. competent core - no soft spots.

235.0-245.0

245.0-255.0

255.0-265.0

85.0-301.0
Excetent

245.0-255.0 ft. softh thin bedded, easily parted @250.8-251.6 ft; rest of core
competent

255.0-265.0 ft. light gray (N7) from 259.1-259.25 and 259.8-259.95 ft. - strong
HCL, fine grained. dense, scattered small white fragments with strong HCL
(calcite?). These are porcetaneous-appearing masses along bedding.

265.0-275.0 ft strong HCL, fine grained, dense, scattered small white
fragments with strong HCL (calcite?) from 266.35-266.5 ft- - light gray (N7).
These are additional porcelaneous masses.7vas n o7s

L * I - � .iJ.LUSJ..I I I
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275.0-285.1

285.0-295.(

295.0.301.1

x
85.0-301.0
Exceflent

275.0-285.0 ft. softer core. thin bedded, parts easily from 276.1-276.5.
278.3-279.5, and 280.1.280.7 ft.

_________TotalDeph_301.0_ft
Total Depth 301.0 ft.

_ __-
4.
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BOREHOLE LOG CRJOI-0209

PROJECT MOAB DATE DRILLED 09/07/2005 to 09/27/2005 BIT SIZE(S) (IN) 8.5

LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)

SITE Crescent Junction DRILLING METHOD H.S.A., Rotary Core LOGGED BY Goodkniaht. C.

WELLNUMBER CRJO1-0209 SAMPUNG METHOD HO CORE WL (FT BGS)

NORTH COORD. (FT) 6795168.53 DRILL OPERATOR Neaman, J. (Terra. 1 000, 8B80), Hyleman, B. (BB80)

EAST COORD. (FT) 2126441.58 REMARKS 44nch steel surface casing cemented to depth of 35.0 feet below

SURFACE ELEV. ( FT NGVD) 4955.70 land surface.

HOLE DEPTH (FT) 300.00 _

-J a W. I- O

I M W ° m o a F 8 GRAPHIC
.. J Z _J :3 LOG

L LZ U C.) 0

3 2 _.-. .. 0-2.0 ft. CLAYEY SILT (ML); lght brownish gray (2.5Y 6/2). highly calcareous,

495 1.015 -. I . moderate amount of roots, worm hole porosity. motted at 1.0-2.0 ft.

3 2.0-2.5 . 2.0-525 ft. SILTY SAND (SM); pale brown (10 YR 6/3), highly calcareous,
2.5-3 0 trace roots, noncohesive.

354.0

4950- ii 5:°54:0 .... 5.25-6.75 ft. SAND (SW); tight brownish gray (10YR 6/2), moderately
12 6.04.5 s 2.. .*.*.*. calcareous, fine to coarse grained sand with -2% rock fragments, probably a
n 6.5-7.0 . . uvial channel or sheetwash deposit.

6.75-9.0 ft. CLAYEY SILT (ML); pale brown (1OYR 6/3), highly calcareous,
_ : * ;compacted, slightly mottled, dry.

9.0-1125 fL SILT (ML); light brownish gray (2.5Y 6/2), highly calcareous, trace
-10 - _ 1010.05 . very fine grained sand, possibly an eolian deposit.

_4945- 13 10.5 11.0 U
20 11.0-. . 1125-16.0 h. GRAVELLY SAND (SW); alluvial detritus. softdown to 14.0 ft.

11.5-12.0 . . . .
and Increasingly harder 14.0-16.0 ft. Mostly light gray (2.5Y 7/2). highly

_ _:. ; .. calcareous. pbaty shale fragments, trace gypsum crystals that form plates
sandstone rock fragments up to 0.1 ft. long, some dolomitic Ironstone
fragments up to 0.05 ft. brng.

-15- -~35 T 2
4940- _ _ _ _ _ _ ____

16.0-18.5 fL No Recovery

16.0-21.0 - 9._ n 18.5-21.0 fL GRAVELLY SAND (SW). alluvial detritus, soft to 19.5 fL then

20 /hard and compacted to 21.0 ft. Soft material Is mostly light yellowish brown
-20- (2.5Y 6/4) and more compacted material Is mostly light brownish gray (2.5Y

4935 6/2). Rock fragments of siltstone. fine grained sandstone, and Ironstone are
_ tabular to subrounded and up to 0.2 ft. long. Rock fragments seem to be

21.\20 Ialcareously cemented by oroundmass In places.
21.0-22,75 ft. No Recovery.

. /22.75-35.0 ft. WEATHERED MANCOS SHALE BEDROCK: (contact

25 horizontal bedding plane fractures numerous. peiecypod impression @23.5 ft.
4930 IA thin 0.05 ft. thick rusty, light brown (5YR 5/6) - colored siltstone bed at 23.0 ft.4930- moderae o igti!weathered _

_ 24.0-2725 f. No Recovery.

25.0-30.0 Y r. - 27.25-30.0 ft. core from 27.25 to 28.25 ft. was ground up In coring process and
- only rounded pieces are represented, moderately weathered. Horizontal

_ bedding plane fractures spaced about 0.1-0.2 fL apart from 2825 ft. to 30.0 ft.
_ Mostly clayey siltstone. gypsum crystal fracture coatings, highly calcareous,

30- trace black fossil Impressions In bedding planes with framboidal pyrite. pale
_ 4925- 16.0-45.0 tyeflowish brown (1OYR 6/2). slightly weathered hard. Trace of dark

_ _ \ / Very Poor . cabn 2Sa -eum eaond ngo LpLnes.…_

_ _ 30.0-35.0 .30.0-33.0 f No Recovery.
- 33.0-35.0 ftL horizontal bedding plane fractures spaced - 0.1 ft apart

_.~4. _predominate, a few vertical fractures with gypsum crystal coatings, mostly
-c_ . / layey'siltstone, pale yellowish brown (1 OYR 6/2) to light olive gray (5Y 6/1),

QtollerU.S. DEPARTMENT OF ENERGY PAGE 1 OF 8 02/21/2006
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0209

SITE Crescent Junction Site DATES DRILLED 09107/2005 to 09/27/2005

Continued from Previous Page

CL C;o Q i 0 > Z 0 X E GRAPHIC
wL .. jZ ,jZ M'zE~ O"t Cy<'-LOG

-2
4920 \highly calcareous. Wav to contorted (bioturbated) bedding hard.

35.0-300.0 ft. MANCOS SHALE:
35.040.5 ft. silty claystone, mainly horizontal fractures spaced every 0.14.2 ft

_4 V .Fo *, apart, some 0.01 ft. wide vertical fractures filled with crystalline gypsum at
_ 35.0-40.5 A , _ -- 38.0-39.8 ft. Slight to moderately calcareous, even bedded, right olive gray (5Y

/D 611), hard, competent material, only slightly weathered especially in upper
2.0-3.0 ft. A 45 degree fracture at -37.8 ft. that has very thin gypsum coating.

-40- . Small crystal of amber-colored material at -38.5 ft., -0.01 ft. crystal.

491 40.5-45.0 ft. mostly silty claystone and even. thinly bedded except fori 42.342.6
ft.. which Is bioturbated - these small blotches are dark yellowish orange

_05. / a(1 OYR 6/6) and rest of rock is ight olive gray (SY 6/1). Mainly horizontal
_40.45.0X fractures, spaced 0.140.2 ft. apart, moderately calcareous, hard, competent

rock with 0.01 ft. wide gypsum filled horizontal fracture at 41.2 fl. Vertical
fracture at 42.8-432 ft.

-45 - .......... ......
4910- _5is55.0 ft. mostly silty daystone and even, thinly bedded. Trace bioturbated

_ . _bedding and framboidal pyrite replacing carbonaceous material along some
bedding planes. Rock Is olive gray (5Y 4/1) for the most part. Rock Is more
competent - bedding plane fractures are less frequent, spaced 0.3-0.4 ftL apart-
with limonite -colored (dark yellowish orange, I OYR 616) material on some
fractures. 30 degree fracture at -47.2 ft. Limonitic coated fracture at -51.0 ft.
A -40 degree fracture at -54.0 ft. with thin gypsum coating. Fossil ammonites

-50- 45.0-55.0 45.0-55.0 and pelecypods noted at -53.0 ft. A -45 degree fracture with thin gypsum film
_ 4905- Poor at 49.0 ft.

4900 . 55.0-65.0 fl. thinly-evenly bedded silty cdaystone. Trace gypsum i vertical
_ . . Sfracture at -64.7 ft. Hard, competent rock. medium gray (N5), bedding plane

fractures become rarer - only one or two per foot Thin bed - 62.3-62.4 ft. that
appears to be a coarser grained siltstone and burrowed with hackty fracture.
moderate yellowish brown (10 YR 514). slightly calcareous.

-60- 55.0-65.0
4895-

55.0-68.0
Fair

-65 - 489- 65.0-75.0 ft. mostly silty claystone except for a bioturbated section @67.7-68.0

49 -ft. that has wavy bedding and Is coarser grained up to very fine grain sand.
Large fossil (cephalopod?) at base of this interval at -68.0 ft. Moderately
calcareous in coarser grain Interval and slight to moderately calcareous
elsewhere. From 65.0-66.0 ft. bedding plane fracturing Is frequent (cO.1 ft.)

\ and thick (0.01 ft.) gypsum coating at 65.2 ft., lirnonitic coating at 65.5 ft. and
gypsum coating at 65.7 ft. Vertical fracture at 66.0-66.3 f. and several at 63.7

-70 65.0-75.0 ft. and 64.5 ft. Core much harder and more competent (few fractures) below
488- 66.0 5.
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PROJECT MOAB BOREHOLE NUMBER CRJO1-0209

SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005
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75.0-85.0 ft. trace bioturbation, mostly even, thin bedding, moderately
calcareous, hard competent rock, bedding plane fractures less frequent than
0.5 ft. Vertical fracture(s) from 76.0-77.0 ft. and 84.0-84.5 ft. with limonite
coatings. No gypsum seen. Umonitic coating also at 78.0 ft. Trace fine
carbonaceous material and framboidal pyrite on bedding planes.

85.0-95.0 ft. most bedding is parallel and even, trace-minor bioturbation
scattered through Interval and Is expressed as flaser bedding. Ught-colored
bioturbated zones are calcareously cemented and coarser grained (very fine
grain sand) than rest of core (silty claystone). Rock hard and competent.
bedding plane fractures are rare, cosed. and coated with limonite (dark
yellowish orange. IOYR M6). Several fractures 85.0-86.0,89.0.91.9. and 94.2
ft. Slightly to moderately calcareous throughout

95.0-105.0 ft. fractures Infrequent and no limonitic or gypsum coatings
observed, therefore fractures seen may be drilling Induced. Fine carbonaceous
fragments seen on some bedding surfaces.

105.0-115.0 ft. fractures Infrequent to absent - no gypsum or limonitic coatings
observed, so fractures seen may be drilling induced. Color Is mostly medium
gray (NS). Some white fine calcite films on bedding surfaces and some dark
fine grained carbonaceous material disseminated throughout

Stoller U.S. DEPARTMENT OF ENERGY
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SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005
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-115-

-120-

-125-

-'130--

-135-

-40--

-'145-

-150-

4840-

4535-

4830-

4825-

4820-

4815-

4810-

4805-

115.0-125.0 ft. Increased bedding plane fractures especially from 118.0-120.0
ft. where spacing Is generally <0.1 ft. Some dosely spaced fractures also at
-117.2-117.5 f. In softer shale, possibly related to thin bentonitic (?) layer that
was lost. Silty claystone Is moderately calcareous. Trace black carbonaceous
material and framrbodal pyrite associated with fine fossil fragments on bedding.
Rock mostly hard and competent below 120.5 ft.

125.0-135.0 ft. bedding plane fracturing Is infrequent non-fractured segments
>1.0 ft. long are the rule. Bioturbated bedding imparting a flaser bedding
structure Is more frequent and some burrow in fillings are present. Burrow and
bioturbation filings are lighter colored, very light gray (N8). and are composed
of very fine grain sand. Moderately calcareous and trace black carbonaceous
material and framboidal pyrite associated with fine fossil fragments.

135.0-145.0 ft bedding plane fracturing nearly nonexistent very competent,
hard silty claystone. Bioturbated bedding imparts a laser and small-scale
lenticular bedding. Trace black carbonaceous material and framboidal pyrite
associated with fine fossil fragments. A 4.0 ft. and 3.5 ft. unbroken core
segments Indicate hardness of this Interval. Trace calcareous (calcite) fossil
shed replacement along some bedding surfaces.

145.0-155.0 ft. bedding plane fracturing evident only from 146.0-147.0 ft.
where they are -0.1-0.2 ft. apart. Slight bioturbated bedding continues -
bedding dips -5-7 degrees from horizontal. Fresh shale is medium gray (N5)
and slightly-moderately calcareous.
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Continued from Previous Page

W I-
[Ul-

3: 1-
J
_m

W-j
i0. i E2 W
U) z 0'a2

GRAPHIC
LOG

120.0-300.C
Exceflent

155.0-165.0 ft. bedding plane fractures nearly absent- none discernible from
drilling induced breaks. Hard, competent core. Bioturbated bedding seems to
be Increasing, v.th Indidual flasertlenticular bioturbated bed fillings of very fine
grain sand up to 0.02 ft. thick. Rock type, overall, approximates siltstone when
averaging between medium gray silty daystone and very fight gray and very
fine grained sandstone facies.

165.0-175.0 ft. bedding plane fractures rare - not discernible from
drilling-induced fractures. Hard competent rock. Bioturbation Increasingly
Interrupts bedding and burrowed layers are up to 0.05 ft. thick.

175.0-185.0 ft. no discernible bedding plane fractures. Hard competent rock,
mostly medium gray (N5). Bioturbation is ubiquitous and the very light gray
(N8). very fine grained sandstone filling these burrowings composes -20% of
the rock. Small (<0.001 ft.) fragment of amber (7) colored material at 179.0 ft
Carbonaceous fragment -0.15 ft long at 179.7 ft.

185.0-195.0 ft. few bedding plane fractures - some possibly between 192.0 and
194.0 ft. At 191.0-191.2 ft. Is an abruptly lighter colored layer, yellowish gray
(5Y 7/2) and almost a porcelaneous appearance from its very fine grained,
dense character - highly calcareous and scattered very small white (calcite?)
fragments are distributed in this layer and fine pyrite crystals are also
associated with them. Bioturbated bedding also ubiquitous in this interval, and
it Is hard and competent Finely divided carbonaceous fragments and pynte
along bedding.

I
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PROJECT MOAB BOREHOLE NUMBER CRJO1-0209

SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005

Continued from Previous Pace

195.0-205.0 ft. possibly a few bedding plane fractures in 196.0 ft. area and
199.0-200.0 ft. area although no imonitic or gypsum coatings observed. Below
199.0 ft. shale contains more fine black carbonaceous material on bedding
surfaces. AJso finely divided pyrite associated with this carbonaceous material.
Rock only slightly calcareous. Core drilled slower from 200.0-205.0 ft.
Moderately bioturbated throughout.

205.0-215.0 ft. no bedding plane fractures observed - fractures in core are
drilling induced. Overal rock color Is medium gray (N5). Bedding shows
lamination by very light gray (N8). thin bands that are composed of very fine
grained sand . other very fine grained sand layers are formed from bioturbation
and are lenticular or flaser shaped and up to 0.02 ft. thick. Slightly calcareous
throughout Fmely divided black carbonaceous material on many bedding
surfaces along with framboidal pyrite. Trace fossil Impressions.

215.0-225.0 ft. bedding and fracture features are same as above. Several thin
(up to 0.06 ft. thick) segregation of light-colored, very pale orange (1OYR 812).
densely calcareously cemented (almost porcetaneous) very fine grained
material (silt size?). Scattered white pieces (<0.01 f. in diameter) In
segregations are highly calcareous and may be shell fragments and occur at
217.7,218.0.222.5. and 223.2 ft. Trace fossil shell fragments on bedding
surfaces.

225.0-235.0 ft. possible bedding plane fractures (6-8 of them) from
226.0-227.5 ft.. but these may be drilling4nduced because no indication of
limonitic or calcitic/gypsum coatings. Laminated and bioturbated bedding forms
continued. One dense calcareous segregation (as described above) at
-227.5-227.6 ft.

IStoller U.S. DEPARTMENT OF ENERGY PAGE
GRAND JUNCTION, COLORADO I 6 OF 8 02/21/2006
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BOREHOLE LOG CRJOI-0209

PROJECT MOAB BOREHOLE NUMBER CRJO1-0209

SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005

Continued from Previous Page
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-235-

-240-

-245-

-250-

-255-

-260-

-265-

4720-

4715-

4710-

4705-

4700-

4695-

4690-

235.0-245.

245.0-255.

255.0-265.

-R . ". I

x

120.0-300A.
Excetent

235.0-245.0 ft. possible bedding plane fractures from 240.0-241.0 ft.. but they
may be drilling Induced because no Indication of limonitic or calaticfgypsum
coatings. Laminated and bioturbated bedding forms continued. One dense
calcareous segregation at 236.4-236.5 ft. has small scale vertical fractures
(-0.02 ft. long) with calcite crystal infillings and masses of fine pynite also
associated with the calcite-filled fractures. These may be related to large
cephalopod fossils(?). -

245.0-255.0 ft. no apparent bedding plane fractures. Laminated and
bioturbated bedding forms continued. Dense calcareous segregation at 251.0
ft and 252.3ft. which has white amorphous calcite fragments. Segregation at
252.3 ft. Is a bulge that deforms later bedding above it Imprint of a fine
(framboidal) pyrite replaced fossil In core break at 250.8 ft. fossil is -0.05 ft
long. Trace minute amber-colored particles in bedding plane at 255.0 ft.

255.0-265.0 ft. no apparent bedding plane fractures. Laminated and
bioturbated bedding forms continued. No layers of dense calcareous
segregations noted. Imprint at 265.3 ft of long slender coiled (flattened and
mostly stretched out) cephalopod. Coiled cephalopod -0.1 ft diameter at 261.8
ft

265.0-275.0 ft. no apparent bedding plane fractures. Laminated and
bioturbated bedding forms continued. No layers of dense calcareous
segregations noted. Sightly calcareous throughout Fossil Imprints in bedding
at 271.6 and 273.5 ft.x_- ._. .- 4..

Stoller U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO |IPAGE 7 OF 8 0212112006



V-K BOREHOLE LOG CRJOI-0209

PROJECT MOAB . BOREHOLE NUMBER CRJO1-0209

SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005

Continued from Previous Page
Il
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LOG

-275-

-280-

-285-

-290-

-295-

-600-

-305-

4685-

4680-

4675-

4670-

4665-

4660-

4655

4650

x
275.0-285.0

285.0-295.0

295.0-300.

120.0-300.0
Excellent

275.0-285.0 ft bedding becomes more laminated with less bioturbated
lentictular bedding. Slightly calcareous throughout. Rock is generally finer
grained, medium dark gray (N4), generally a silty daystone. and the core
fractures more easily when handling along bedding planes. At 282.5 It is a
tight 20 degree Inclined fracture with no coating on Its surface. At-280.0 ft. Is
an Imprint of a large cephalopod. Fossil Imprints are moderately abundant in
this section. Fine black carbonaceous material on bedding planes.

285.0-295.0 ft. bedding planes are mostly even and laminated. bioturbation is
rare. No natural fractures observed. Core breaks readily along bedding. At
-287.0 ft. Is imprint of a long, narrow, coited cephalopod; at-295.0 ft is an
imprint of a pelecypod -0.15 ft. diameter. Fine black carbonaceous material
along bedding surfaces.

295.0-300.0 ft no natural fractures observed. Rock is hard and competent,
but breaks readily along bedding surfaces. At 297.0 ft Is a large pyrite-plated
mollusk Imprint.

Total Depth 300.0 ft.

Note: When broken open, Inside of core was dry throughout length of hole.

Stoller . GRANDJUNCTI NT OFENERGY PAGE 8 OF 8 . 02/21/2006
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BOREHOLE LOG CRJOI-0210

i-

PROJECT MOAB DATE DRILLED 08/3012005 tO 10/07/2005 BIT SIZE(S) (IN) 8.5

LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)

SITE Crescent Junction DRILLING METHOD H.S.A., Rotary Core LOGGED By Goordknight. C.

WELL NUMBER CRJO1-0210 SAMPLING METHOD HO CORE WL (FT BGS)

NORTH COORD. (FT) 6797035.78 DRILL OPERATOR Neaman, J. (CME 750), Hyleman, B. (CS1 000)

EAST COORD. (FT) 2127690.41 REMARKS 4-inch steel surface casing cemented to depth of 23.0 feet below

SURFACE ELEV. ( FT NGVD) 4998.60 land surface.

HOLE DEPTH (FT) 302.00__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-J 0 |-JO|OZ| Mt|W | O

2 04 2 1 0-3.0 ft SILT (ML)- grayksh brown (tOYR 5/2). highly calcaresous. mnoderate
. s 152 U!1Y2 0.5-1.

2 10.51.5 roots, wormhole porosity. -1 -2% small rock fragments.

1. i5.2.0
4995s 3.0-5.0 ft. CLAYEY SILT (ML); light brownish gray (10YR 612). highly

calcareous, some mottling. -2% small rock fragments.

.5 9 5.0-5.5 5.0-1 0.0 ft. WEATHERED MANCOS SHALE BEDROCK; soft highly
W 5s5.0 J- .*t weathered to 5.5 ft.. grayish orange (1OYR 714). highly calcareous, mostly

siltstone. At 5.5-6.0 ft., Is hard, very fine grained sandy dolomite, slightly
Ecalcareous, pale yellowish brown (1 OYR 6/2). Through sandy dolomite layer by

-7.0 ft. and Into softer weathered Mancos Shale consisting mainly of stilstone.
4990. highly calcareous.

..- s-a.. @6.0 FIRST REFUSAL
-10 o 10.0-10.5 a10.0-302.0 ft. MANCOS SHALE:

\ \100-10.5 t mosty siltstone. moderately weathered, grayish orange (IOYR
\ . . =.--. = \\7 4Jo..oale esh brow_(L0YR6/2J. h ghly calcareous.____

10.5-15.0 m 1.5-15.0 R noderatety weathered (more abundant bedding plane fractures) to

4985 ft. Stighty weathered below to 15.0 ft. with bedding plane fractures
spaced -0.1-0.2 ft. apart. Wavy bedding and some bioturbation. Some

-15- ---- =-4--- carbonaceous material and fine framboidal pyrite on bedding surfaces. Highly
Icalcareous mostly siltstone. mostly yellowish gray (5Y 7/2). gypsum crystals on

/= 15.0-16 ft. No Recoverv._ - - - - - - - - - - - - - - - - - -
15.0-20.0 16.8-20.0 ft. moderately weathered as indicated by bedding plane fractures

\ -_- spaced generally c0.1 ft. apart gypsum crystals along bedding fractures, wavy
4980 \bedding and some bioturbation, yellowish gray (5Y 7/2) to medium light gray

0 (N6). highly calcareous.
20.0-21.5 ft. much soter dark shae/mudstone dark yellowish brown (1OYR

/0234/2 - a damp color), highly calcareous.
20.0-23.0 - 21.523.0 ft. mrainily sitstone. highly calcareous, pale yell owish brown (OY'R

6/2) to dark yellowish brown (1OYR 4/2), with bioturbated bedding. @22.5 ft.
11.0-35.0 -0.1. ft. thin light brown (5YR 5/6) bed, soft, highly calcareous. mostly silty

4975/ VeryPOOr I1.caystone. From 22.6-23.0 ft. harder siltstone. bioturbated, gypsum fracture
2523.0-28.0 X1 atings. and pale yellowish brown (1OYR 6/2) to dark yeblowish brown (10YR

25 - Q h~~~~~/jJigflNycacareq us . . . . . . . . . . . . . . .
. 2 5 .LL[9 23.0-26.0 ft. moderately to highty weathered, abundant bedding plane fractures

spaced about 0.02 ft. apart, bedding is bioturbated. mostly very fine grained
'sandstone with some siltstone, highly calcareous, trace limonitic coatings along

I 'l a few bedding plane fractures, trace black carbonaceous material, fine

4970 .Isandstone Is yellowish gray (5Y 712) and darker silly layers are medium gray

. 26.0-36.0 ft. bedding pane fractures decrease with depth to about every 0.5 ft.
-30-.V at 36.0 ft. Fractures at 32.6, 34.2, and 35.0 ft have gypsum crystal filiings up

26.0436 Ai0_ to 0.01 ft thick. A 40 degree indlined fracture at 35.3 ft. has thin white gypsum
/ \ . _ Icoating. Moderately calcareous throughout. Less very fine grained sandstone

/ IwIth depth - below -29.0 Qt Is mostly a silty dbaystone, medium gray (NS) with
/ \= _ minr vry light gray (N8) very fine grained sandstone filling bioturbated layers.

4965 .\-wrm2.-90Q ~dg is the same as from 23.0-26.0 ft above. At
\ i = 34.134. t i a tinayer of light brown (5YR 5/6) clayey siltstone wdth trace of

. . _ biac caronacousmateriai: this laver is rtoncaicareous

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 8 02121/2006
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BOREHOLE LOG CRJOI-0210

PROJECT MOAB BOREHOLE NUMBER CRJO1-0210
SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005

Continued from Previous Page

= -0
a-rn OZ- D

MnO
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a ZL L GRAPHIC
058 LOG

D25
l_ _ _

-40-

-45-

-50-

-55-

-60-

-65-

-70-

4960-

4955-

4950-

4945-

4940-

4935-

4930-

4925-

36.0-45.0 ft. fracture zone with limonitic coloration @36.7-36.9 ft. and a similar
layer @38.1 ft. From -37.0-45.0 .L mostly siltstone, medium dark gray (N4).
slightly calcareous. Fractures with thin limonitic coating at 41.3 and 42.5 ft. - no

.natural fractures noted below that point Trace bioturbation and carbonaceous
mnateriaL. Siltstone Is mostly competent hard, and brittle. Possible vertical
f.r!TqdQ. fm., y .n g ,and.is.6gh, t...........................

I
35.0-43.0

Poor

36.046.0

46.0-56.0

56.0-66.0

66.0-76.0

43.0-55.0
Fair

45.0-56.0 f. From 45.0-46.0 ft. very fine grained sandstone, mediun dark gray
(N4), slightly calcareous, hard, competent, trace carbonaoeous material.very
fine grained sandstone and about 20% siltstone. Moderately bioturbated
throughout Slightly calcareous overall, moderately calcareous in coarser (very
fine grained) sandstone fits of bioturbation layers. No natural fractures noted
and no limonic coloraton or films of calcite or gypsum. Rock hard and
competent throughout At -53.6-53.7 ft. Is a rounded mass -0.15 ft. In
diameter and 0.1 ft. high of moderately to highly calcareous, dense, very fine
grained sandstone that Is lighter colored, medium light gray (N6). than rest of
rock. Trace carbonaceous material fragments.

56.06.0 ft. mosty sandy sltstone - siltstone -60% and very fine grained
sandstone -40.0%6. Most sandstone Is in coarser grained bioturbation fills.
Moderately bioturbated throughout. Trace black carbonaceous material on
bedding planes. Rock Is hard and competent, no natural fractures detected.
moderately calcareous. Cephalopod imprint at 61.2 ft.

66.0-76.0 ft. moderately bioturbated throughout Fine carbonaceous material
along bedding throughout Rock hard and competent - no natural fractures
detected. Moderately calcareous In coarser grained material and slightly
calcareous In finer siftstone material. Fossil impressions on some bedding
surfaces.

55.0-85.0
Good

= _ _ .

Stoller U.S. DEPARTMENT OF ENERGY I PAGE 2 OF 8 02/21/2006
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BOREHOLE LOG CRJOl-0210

PROJECT MOAB BOREHOLE NUMBER CRJO1-0210

SITE Crescent Junction Site DATES DRILLED 0813012005 to 10107/2005

Continued from Previous Page
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-75-

-80-

-85-

-90-

-95-

-00G-

-105-

-110-

4920-

4915-

4910-

4905-

4900-

4895-

4890-

76.0-86.0 ft. moderately to highly bioturbated throughout Fine carbonaceous
material along bedding, vertical fractures -76.0 to 76.6 f. and 82.0-82.8 ft.. no
fracture coatings and both are tight. Fossil Impressions on some bedding
planes.

86.0-96.0 ft. lithology gradually has changed to more siltstone - rock Is now
generally a sandy siltstone - probably -40% very fine grained sandstone. Core
Is less competent and more prone to breakage along siltstone bedding planes.
Bioturbated throughout. No natural fractures noticed. Dry Inside core when
broken. @93.0-94.0 f. Is a silty Interval that breaks easily.

96.0-107.0 ft. about equal amounts of very fine grained sandstone and
siltstone. Moderately bioturbated . Core slightly more competent but still prone
to break along siltstone bedding planes. No natural fractures observed. Dry
Inside core "hen broken. Trace fossil imprints, finely divided carbonaceous
material along bedding, and fine framboidal pyrite.

107.0-117.0 ft. moderately to highly bioturbated throughout. Approximately
equal amounts of very fine grained sandstone, very light gray (N8) and
siltstone, medium dark gray (N4) Core mostly hard and competent Prone to
break along siltstone bedding planes. No natural fractures observed. Dry
Inside core when broken. Finely divided carbonaceous material along bedding.

85.0-302.0
Excellent

96.0-107.0

Stoller U.S. DEPARTMENT OF ENERGY | PAGE 3 OF 8 0212112006
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BOREHOLE LOG CRJOI-0210

PROJECT MOAB BOREHOLE NUMBER CRJO1-0210

SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005

Continued from Previous Page
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15-

H20-

I-

25 -

--1 30-

-135-

--140-

--145-

-150-

4880-

4875-

4870-

4865-

4860-

4855

4850

117.0-127.0 ft. same as above interval.

127.0-137.0 ft. light colored, very fine grained sand in bioturbated layers can
be as much as 0.1 ft. thick. Slightly calcareous throughout. Dry Inside when
broken.

137.0-147.0 ft. fossil Impression at 137.0 ft. Below about 140.0 ft., finer
grained overall - generally siltstone, with only about 10-20% very fine grained
sandstone that depicts bioturbated layers. Slightly calcareous throughout
More fine carbonaceous material along bedding. Bedding more laminated and
less hqturb-pl d.aareous mat enag ml as afossiLitnmresion at -139.5 ft.

147.0-157.0 ft. bloturbated layers become Increasingly rare. Rock Is hard and
competent no natural fractures observed. Rock Is generally medium dark gray
(N4), slightly calcareous, and Is a clayey siltstone. Flattened cephalopods and
pelecypods occur in a few bedding planes. Friely divided carbonaceous
material seen hI shallower parts of hole Is nearly absent here.

_-

Stoller U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG CRJOI-0210

PROJECT. MOAB BOREHOLE NUMBER CRJ01-0210

SITE Crescent Junction Site DATES DRILLED 08130/2005 to 10/07/2005

Continued from Previous Page

C. OZ.2 GRAPHIC
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-155-

-1 60-

-165-

-'170-

-175-

-180-

-185-

190-

4845-

4840-

4835-

4830-

4825-

4820-

4815-

4810-

X
157.0-167.C

l67.O-477

177.O-187.C

85.0-302.0
Excellent

157.0-167.0 fL @160.0-164.0 ft. thin laminated (fissile) bedding in Manoos
becomes less competent allowing It to fracture along bedding easily.
Light-colored very fine grained sandstone to siltstone that defines the
bioturbated layers composes only -5% of the rock in this Interval.

167.0-177.0 ft. competent. hard rock throughout Most bedding Is laminated
(parallel) and only c5% bioturbated bedding. Slightly calcareous throughout.
Mostly medium dark gray (N4) clayey siftstone to silty daystone. Parts of
flattened cephalopods along a few bedding planes.

177.0-187.0 ft. core is mostly Inlact initially throughout but breaks readily due
to Its fissile character upon handling and drying. Rock is mostly silty claystone
with moderately abundant Imprints of fossils on bedding planes. Dry Inside
core when broken.

187.0-197.0 ft essentially same as last interval. Rare bioturbated layers.

_ _ _ l -I
_ _ _ I

Stoller U.S. DEPARTMENT OF ENERGY PAGE 5 OF 8 0212112006
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K-; BOREHOLE LOG CRJOI-0210

PROJECT MOAB BOREHOLE NUMBER CRJO1-0210

SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005

Continued from Previous Page
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1I8.0-197A

-195-

-200-

-205-

-210-

-215-

-220-

-225-

-230-

4805-

4800-

4795-

4790-

4785-

4780-

4775-

4770-

197.0-2071

?07.0-217.(

117.0-227.C

85.0-302.0
Excellent

197.0-207.0 ft. rock coomewhat coarser grained and Is mostly ctayey siltstone.
Core much less prone to break upon handling - much more competent and
hard. Fossil Imprints moderately common along bedding. Only trace
bioturbated bedding; most bedding is parallel.

207.0-217.0 ft. unchanged frorn 197.0-207.0 ft. interval. Large cephafopod
imprint at -210.0 ft.

217.0-227.0 ft. unchanged from 197.0-207.0 ft. above. Core more prone to
fracturing from -218.0-220.0 ft. Indicating greater fissility and possibly more
caystone fades.

227.0-237.0 ft. mostly silty claystone. Core Is competent when first out In core
barrel, but soon fractures along fissile bedding planes. Slightly calcareous
throughout. Trace One carbonaceous material on bedding planes. Trace
amber In some bedding planes. Bioturbation present but <5% of bedding
planes. Core dry Inside when broken.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 6 OF 8 0212112006
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i> BOREHOLE LOG CRJOI-0210

PROJECT MOAB BOREHOLE NUMBER CRJO1-0210

SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005

Continued from Previous Paoe
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-235-

-240-

-245-

-250-

-255-

-260-

-265-

4765-

4760-

4755-

4750-

4745-

4740-

4735-

4730-

237.0-247.0 ft. same as above Interval.

247.0-257.0 ft. unchanged from above Interval (227.0-237.0 ft.). Bedding
appears to dip -5-7 degrees from horizontal throughout

257.0-267.0 ft. unchanged from above Interval (227.0-237.0 ft.). Core nearly
unbroken Initially. Fissile Interval -0.2 ft. thick at -264.0 ft. that breaks easily.
Bioturbation layers expressed as very light gray (N8) color and are -1-2% of
layering.

267.0-279.0 ft. essentially unchanged from 227.0-237.0 ft. Interval.
Bioturbalion -1% or less of bedding - some of the coarser grained layering may
be due to storm events rather than bioturbation. Thin fissile interval at -271.0
ft. Weakly calcareous throughout. Trace fossil imprints - one large flattened
cephalood at -- 2 Ci (framboidall ryrite and ember,

T OF ENERGY PAGE 7 OF 8 02/21/2006
_ _ _
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BOREHOLE LOG CRJOl-0210

PROJECT MOAB BOREHOLE NUMBER CRJO1-0210

SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005

Continued from Previous Page
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-275-

-280-

-285-

-290-

-295-

-800-

-305-

4725-

4720-

4715-

4710-

4705-

4700-

4695-

4690-

267.0-277.(

279.0-289.(

289.0-299.C

299.04-2.

x
85.0-302.0
Excelent

279.0-289.0 It. unchanged from 227.0-237.0 ft. Interval. Thin fissile Interval at
-282.5 ft (-0.2 ft. thick). Trace of fossil imprints throughout.

289.0-299.0 ft. unchanged from 227.0-237.0 ft. interval. Bioturbated/storm
event layers of very fine grained sandstone are -1% of layers, which may be up
to 0.02 ft thick.

299.0-302.0 ft. unchanged from 227.0-237.0 ft. interval. Small flattened
cephalopod fossil Imprint at 301.0 ft.

Total Depth 302.0 ft.
Note: Core Is dry throughout length of hole when broken open.

Stoiler -- -- -- - I
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> BOREHOLE LOG CRJOI-0211

PROJECT MOAB DATE DRILLED 11/20/2005 to 11/2212005 BIT SIZE(S) (IN) 4.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 3.0
SITE Crescent Junction DRILLING METHOD Casing Advance/HQ CortLOGGED BY Rupp, R.
WELL NUMBER CRJ01-0211 SAMPLING METHOD HO CORE WL (FT BGS)
NORTH COORD. (FT) 6796327.81 DRILL OPERATOR Hyleman, B.
EAST COORD. (FT) 2123173.42 REMARKS Packer test location approximately 10 ft. west of borehole 0026.

SURFACE ELEV. ( FT NGVD) 4998.00 Log for borehole 0026 used for 0-16.0 ft.
HOLE DEPTH (FT) 40.00 _

a. = au 5 i J OM Lu GRAPHIC

_ 0-4.0 ft. SANDY SILT (ML); pale brown (1OYR 613), strong HCL, dry.
| l. loose to medium dense, very fine grained sand, roots, mottled, trace

2.0-4.0 ft. medium dense.

4995-

4.0-5.0 fL Not Sampled.

-5 _.3. 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 613), strong HCL, dry,
3II ; l ,.. loose to medium dense, very fine grained sand, roots, mottled, trace
5 I ..-.. rock fragments. @6.5 fine to medium grained sand.

K ) 2 37.0-10.0 ft Not Sampled.

_4990-
Dill Pipe

-10- fflI r 10.0-11.0fLt SANDY SILT (ML); pale brown (10YR 6/3). weak HCL,
_ _ dry. medium dense to very dense. very fine grained sand, mottled.

1l.0-15.O ft. Not Sampled.

_ 4 13.0-15.0 ft .WEATHERED MANCOS SHALE BEDROCK: No drlling
change, but inferred to orcur midway in the range of 11.0 to 15.0 ft.

-~~15- .0-1 6.0R.t WEATHERED MANCOS SHALE: Highly weathered.

11. .16.0-18.0 ft SANDY SILT (ML); unconsolidated alluvial materialj ||containing broken, subrounded fragments and pebbles of sandstone
_ 1.00.0 . . [mixed with sandy silt

ft. Very
Poor 1 I

18.0-27.0 ft WEATHEREDMANCOSSHALEBEDROCK: sandy
. Packer Bit shale, first occurrence of bedrock in this hole, highly weathered and

broken. Poor core recovery - difficult to determine spedfic depths of
core bss. No competent rock recovered - largest fragment is 0.15 ft.

______long and coated hI pale yellowish brown (1OYR 6/2) mud. Pebbly at
_ _
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GRAND JUNCTION, COLORADO O 2

K>



K-I

I

K-i



K)

K)

BOREHOLE LOG CRJOI-0212

PROJECT MOAB DATE DRILLED 11122/2005 to 11/30/2005 BIT SIZE(S) (IN) 4.0
LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 3.0
SITE Crescent Junction DRILLING METHOD Casing Advance/HO CortLOGGED BY Rupp, R.

WELL NUMBER CRJ01-0212 SAMPLING METHOD HO CORE WL (FT BGS)
NORTH COORD. (FT) 6794311.80 DRILL OPERATOR Hyleman, B.
EAST COORD. (FT) 2123552.99 REMARKS Packer test location approximately 6.0 ft. east of borehole 0041.

SURFACE ELEV. ( FT NGVD) 4950.00 Log for borehole 0041 used for 0-12.0 ft.
HOLE DEPTH (FT) 42.00 _

X -j
�- 0
CL M
W 1z
C3

0
5>
W (D
_5 Z
W L:

W 4-j>a. 0: U
U
co Z

a)
I= 'IL(

44I.

5-I 4945-

-10-

-15-

4940-

4935-

4930-

7KYOFE

mow
mow
%91WFAwamow.mowHim
Z91M
Z99P

(ML); pale brown (10YR 6/3), strong HCL. dry,
sand, roots. trace rock fragments.

ju11':
Dnul Pipe

l12.0-4.0 ft. medium dense.

4.0-5.0 ft. Not Sampled.

5.07.0 ft. SANDY SILT (ML), very pale brown (10YR 7/4). strong
HCL. dry, medium dense, very tine grained sand (more than above),
mottled.

7.0.1-0.0 ft. Not Sampled.

T (ML): very pale brown (1YR 741). strong
e. very fine _rained sand, mottled.
ED MANCOS SHALE BEDROCK:

12.0-14.0 t. SILTY CLAY (CL): day with trace very fine grained sand,
very dense, yellowish brown (1OYR 514-516). day can be split along axis
of core with moderate hand pressure and a chisel.

14.0-21.0 It. WEATHERED MANCOS SHALE BEDROCKI highly
weathered and altered, only remnant rock structure or bedding.
moderately calcic, abundant gypsum crystallization, damp Inside core,
moderate, yellowish brown (10YR 5/4), first occurrence of bedrock in
this hole.

12.0-21.0
12.0-40.0
ft. Very

Poor

Packer Bit

21.0.42.0 fl. MANCOS SHALE:
21.0-26.0 ft. veathered silty claystone; minor rock fragments and weak
remnant k dt. vrd re
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BOREHOLE LOG CRJOI-0212

PROJECT MOAB BOREHOLE NUMBER CRJO1-0212

SITE CRJO1-0212 DATES DRILLED 11/2212005 to 11/30/2005

._ Continued from Previous Page

I-C D
I L9am-
Us, : (n z

0

-5 A

00co

a0. t GRAPHIC
.0,5 8. LOG

-30-

-35-

-40-

-45-

-50-

4920-

4915-

4910-

4905-

4900-

21.0-31.0

31.0-36.0

36.0-42.0

12.0-40.0
ft. Very

Poor

Test Zone
#122-0

Test Zone
#2 32-47

40.0-42.0
ft. Poor

26.0-31.0 ft. gray decrepit shale, poor rock structure and bedding,
parts easily on bedding and has significant gypsum mineralization and
crystals on bedding fractures, usually filting the openings. Damp to dry
and friable, core Is stuck to finer and crumbles during removal and
placement Into core box.

31.0-36.0 ft. very weathered and broken shale. caldc, yelowish brown
(10YR 5/4) to olive gray (5Y 4/1). Core loss from 31.0 to 32.0 ft., which
Is extremely fragmented and broken rock. Clayey from 34.0-35.0 ft.
From 35.0-35.5 ft. gypsum Infiling on bedding fracture, some limonitic
alteration throughout.

36.0-42.0 ft. very weathered and broken. Clay alteration at 36.0 to 38.5
ft. Slightly more competent, but fissile at 38.510 40.8 ft. Most
competent weathered rock at 40.8 to 42.0 ft.. but has heavy Iron
alteration and gypsum crystallization on bedding.

Total Depth 42.0 ft.

.1. 4. b

Stoller U.S. DEPARTMENT OF ENERGY I PAGE 2 OF 2 0212812006
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K>JBOREHOLE LOG CRJOl-0213

PROJECT MOAB DATE DRILLED 12/01/2005to 1210212005 BITSIZE(S) (IN) 4.0

LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 3.0

SITE Crescent Junction DRILUNG METHOD Casing Advance/HQ CordLOGGED BY Rupp. R.

WELL NUMBER CRJO1-0213 SAMPUNG METHOD HO CORE WL (FT BGS)

NORTH COORD. (FT) 6795880.41 DRILL OPERATOR HvAeman, B.
EAST COORD. (FT) 2125591.86 REMARKS Packer test location approximately 6.0 ft. east of borehole 0079.

SURFACE ELEV. (FT NGVD) 4975.00 Log for borehole 0079 used for 0-10.5 ft.
HOLE DEPTH (FT) 40.50

E Im N 0 8 =2_ GRAPHIC
_ Z 0E LOG

n . 0-2.0 ft. SANDY SILT (ML); pale brown (10YR 613), strong HCL, dry,
loose, roots, very line grained sand, trace rock~ fragments.

2.0.4.0 t.SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry.
loose to medium dense. roots, very fine grained sand, rock fragments

_ (more than above).

4.0-5.0 ft. Not Sampled.

5- 4970 2 lflT. :5-7.0 f SANDY SLT (ML); pale n (10YR 6), strong HCL dry

loose. roots. vety fines grained sand, rock fragments.

7.0-10.0 ft. Not Sampled.

2 t dr rpe . 8.5-10.0 ft WEATHERED MANCOS SHALE BEDROCK: Inferred from

_ 2 n & drinling change.-

10 - 4965- - - - - - - - - - - - - - - - - - - - - - - -_
.~~~ ~ ~ _ i s , L1.-0.5 ft. WEATHERED MANCOS SHALE:

_ i 0 .10.5 40.5 ft. MANCOS SHALE-

- 12 myello>4ish brown (110YR 6/2) to dark yellowish brown (I10YR 412).

13.5-14.5 ft. sity daystone with trace of sand, becoming competent
_ l § Ai -4 weathered rock.

15 4 10.5-380 _ 015.0 ft. core soft and easily parted on bedding, core Interior Is damp,

10.5-20.5 ft.i Very moderately calric, trace sand, gypsum crystallization prominent on
Poor bedding along with ion staining.

- { \_ _ tPacker Bit

Ctoller U.S. DEPARTMENT OF ENERG PAGE 1 OF 2 02/28/2006
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BOREHOLE LOG CRJOl-0213

PROJECT MOAB BOREHOLE NUMBER CRJO1-0213

SITE CRJ01-0213 DATES DRILLED 12101/2005 to 12/02/2005

=__=__=_ Continued from Previous Page

Iz ° o_ ct GRAPHIC

WL E E 6 LOGr _ EL. ..

- -

-25- 4950-

-30- 4'45-

20.5430.5

30.5-38.5

385-40.5

10.5-38.0
ft. Very

Poor

Test Zone
#1 204-0

TestZone
12 30-40'

t
7
r

i
I -"

t
L'.
4�

F

I

, iF,;_;,

.- s

._ . - ,....

.ffi.,..-.r;

. _ ._ . . v

^
{e < w.g ty. -

D= a

..,, ,,Z,,, ^

22 i w .s -

Wi _
iz.. -

, ,j;s,>

r

'
4

.g

5

nxr^3

z i
b

=£

20.5-30.5 ft. clayey shale, weathered, fissile. bedded, damp, most of
run Is stuck to the core barrel liner and must be pried off, thus crumbling
Into soil-like particles and dumps and losing all rock Integrity and
structure. Llrnonite and gyspum mineralization Is well developed.
Strongly calcic hI places.

30.5-40.5 ft. silty daystone wth trace of very fine grained sand.
moderately weathered, rock becoming more competent. Limonitic and
gypsum mineratlization on bedding planes. At 36.0 ft. fracture 40
degrees Indined to core axis that Is gypsum filled. Other fractures are
about 80 degrees Inclined to core axis throughout run. Core easily
parted, fissile sections are crumbly.

-35-~4940-

-40- 4935-

38.0-40.5
fL Poor

D . .^ . .

Total Depth 40.5 ft.

_ _
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U.S. Department of Energy-Grand Junction, Colorado
Calculation Cover Sheet

Calc. No.: MOA-02-02-2006-1-11-00 Discipline: Geologic and No. of Sheets: 7
Geophysical Properties

Project: Moab UMTRA Project

Site: Crescent Junction, Utah

Feature: Borehole Logs

Sources of Data:

Borehole logs

Sources of Formulae and References:

DOE 2005. Work Plah for Characterization of Crescent Junction Disposal Site, Revision No. 0,
August 12, 2005, DOE-EM/GJ912-2005.
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department 6f Energy (DOE) and the Contractor
has identified a 2,300 acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction,
Utah, as a possible site for a final disposal cell for the Moab uranium mill tailings. The proposed disposal
cell would cover approximately 300 acres. Based on the preliminary site-selection process, the suitability
of the Crescent Junction disposal site is being evaluated from several technical aspects, Including
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this
calculation set Is to present the geotechnical borehole logs generated during the drilling program to
investigate subsurface geologic conditions at the Crescent Junction disposal site.

This calculation will be incorporated Into Attachment 2 (Geology) of the Remedial Action Plan (RAP) and
Site Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal
Site, and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the
Moab site.

Method of Solution:

One-hundred geotechnical boreholes were drilled to depths of up to 25.75 ft through the surficial
unconsolidated material Into the shallow weathered Mancos Shale as shown in Figure 1 and Table 1.
These were drilled by Laynie GeoConstruction using hollow-stem auger (HSA) with split-barrel sampling.
The bit size was 8 inches with sample diameter at 2.5 Inches. Borehole termination was at depth of blow
count refusal in the weathered Mancos Shale. Samples were logged in the field using visual soil-
classification procedures described In DOE (2005; p.4-6). Field logs were digitized and standardized
using the gINT computer software program (gINT Software USA 2005). Appendix A contains the borehole
logs for the Crescent Junction site. These data are also available In the SEEPro database at the DOE
Grand Junction office.

Assumptions:

N/A

Calculation:

N/A

Discussion:

Results and evaluation of the borehole drilling activities at the Crescent Junction disposal site during 2005
are discussed In detail in Attachment 2 (Geology) of the RAP and summarized in relevant sections of the
RAS.

Conclusion and Recommendations:

N/A

Computer Source:

gINT computer software was used to digitize and standardize all field generated drill logs.

References:

DOE 2005. Work Plan for Characterization of Crescent Junction Disposal Site, Revision No. 0,
August 12, 2005, DOE-EM/GJ912-2005.

U.S. Department of Energy Borehole Logs
March 2006 Doc. No. X01 55900
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Figure 1. Location of Boreholes at the Crescent Junction Site
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Table 1. Borehole Specifications at the Crescent Junction Site

Borehole N E GrouEn d Depth Date Geophysical Hole Casing Sample Drilling
No. Coordinatea Coordinate Elevtiong DepthCoplte Logs (in U) Type Methodc

CRJOI-0001 6797154.03 2121993.62 5019:50 20.00 4-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJOl-0002 6796350.68 2121978.38 4996.90 20.75 4-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0003 6795547.32 2121963.14 4977.70 15.80 4-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJ01 -0004 6794743.96 2121947.90 4962.50 15.80 3-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJ01-0005 6797522.39 2122396.60 5030.60 10.80 3-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0006 6797146.41 2122395.30 5019.30 15.60 3-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJ01-0007 6796744.73 2122387.68 5008.40 15.75 3-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0008 6796343.05 2122380.06 4997.50 15.80 3-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0009 6795941.38 2122372.44 4988.30 10.40 3-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0010 6795539.70 2122364.82 4978.90 10.80 3-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJ01 -0011 6795138.02 2122357.20 4969.50 15.80 3-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJ01 -0012 6794736.34 2122349.58 4961.40 11.00 3-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJOI-0013 6794334.66 2122341.96 4954.10 11.00 2-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0014 6797138.79 2122796.98 5021.00 25.50 2-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJ01-0015 6796737.11 2122789.36 5009.20 20.75 2-Nov-05 no 8.5 n/a SS 2.5- HSA

CRJOI-0016 6796335.43 2122781.74 4997.60 20.40 2-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJOI-0017 6795933.76 2122774.12 4987.70 15.90 2-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0018 6795532.08 2122766.50 4978.50 15.30 2-Nov-05 no 8.5 n/a SS 2.5" HSA

CRJOI-0019 6795130.40 2122758.88 4969.70 11.00 2-Nov-05. no 8.5 n/a SS 2.5" HSA

CRJO1-0020 6794728.72 2122751.26 4960.90 10.50 1 -Nov-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0021 6794327.04 2122743.63 4952.80 10.75 27-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0022 6793925.37 2122736.02 4945.40 10.50 27-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0023 6797485.70 2123187.03 5035.50 11.40 27-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO-0024 6797131.17 2123198.66 5023.30 20.30 26-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0025 6796729.49 2123191.04 5010.10 25.75 26-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0026 6796327.81 2123183.42 4997.90 16.00 26-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0027 6795926.14 2123175.80 4987.60 20.50 26-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO-0028 6795524.46 2123168.17 4977.30 21.00 26-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJOI-0029 6795122.78 2123160.56 4967.80 30.40 26-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0030 6794721.10 2123152.93 4959.00 20.75 25-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJ01-0031 6794319.42 2123145.31 4951.60 15.75 25-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0032 6793917.75 2123137.69 4944.10 11.00 25-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJOI-0033 6793515.74 2123147.56 4936.80 10.75 25-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0034 6797123.55 2123600.34 5021.80 15.50 25-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJ01 -0035 6796721.87 2123592.71 5009.00 15.25 25-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJ01 -0036 6796320.19 2123585.09 4997.40 20.40 25-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1 0037 6795918.52 2123577.47 4985.90 20.40 25-Oct-05 no 8.5 n/a SS 2.5" HSA.

CRJ01 -0038 6795516.84 2123569.85 4975.30 15.75 24-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJOI-0039 6795115.16 2123562.23 4966.90 20.75 24-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO0-0040 6794713.48 2123554,61 4957.60 20.50 24-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0041 6794311.80 2123546.99 4949.80 12.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0042 6793910.12 2123539.37 4941.90 16.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0043 6797115.93 2124002.01 5018.70 11.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA

CRJO1-0044 6796714.25 2123994.39 5006.40 11.00 23-Oct-05 no 8.5 n/a SS 2.5- HSA

U.S. Department of Energy
March 2006

Borehole Logs
Doc. No. X0155900
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Table 1 (continued). Borehole Specifications at the Crescent Junction Site

Ground Total HoleBorehole N EDae Gohscl Csn Sape riig
No. Coordinate' Coordinate' Elevation Depth Completed GeophysIcal Size Casing Sample MethoD

(ft ngd)~ ~ ompletd Logs (in) (If) Tp eh
CRJOI-0045 6796312.57 2123986.77 4993.60 11.00 23-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0046 6795910.90 2123979.15 4985.00 15.60 23-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0047 6795509.22 2123971.53 4974.40 15.50 23-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0048 6795107.54 2123963.91 4964.40 16.50 23-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJ01-0049 6794705.86 2123956.29 4955.80 17.00 23-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJ01-0050 6794304.18 2123948.67 4948.00 20.50 22-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1 -0051 6793902.50 2123941.05 4940.30 11.00 22-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0052 6793500.83 2123933.43 4933.50 15.75 22-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0053 6796706.63 2124396.07 5007.70 10.40 22-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO0-0054 6796304.95 2124388:45 4993.10 11.25 22-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0055 6795903.27 2124380.83 4982.10 11.75 22-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0056 6795501.60 2124373.21 4972.60 11.80 21-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0057 6795099.92 2124365.59 4962.90 15.75 21 -Oct-05 no 8.5 n/a SS 2.5' HSA

CRJOI-0058 6794698.24 2124357.97 4954.10 15.50 21-Oct-05 no 8.5 n/a SS 2.5 HSA
CRJOI-0059 6794296.56 2124350.35 4946.20 20.50 21-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0060 6793894.88 2124342.73 4938.10 12.00 21-Oct-05 no 8.5 n/a SS 2.5. HSA

CRJO1-0061 6796699.01 2124797.75 5002.00 10.70 21-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJOI-0062 6796297.33 2124790.13 4989.10 10.50 21-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0063 6795895.65 2124782.51 4979.80 7.00 21-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO-0064 6795493.98 2124774.89 4973.80 6.00 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0065 6795092.30 2124767.27 4960.90 5.80 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO0 -0066 6794690.62 2124759.65 4952.60 10.80 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0067 6794288.94 2124752.02 4944.70 10.20 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0068 6793887.26 2124744.40 4936.60 10.50 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0069 6796691.39 2125199.43 4996.80 7.00 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJOI-0070 6796289.71 2125191.81 4986.90 21.00 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0071 6795888.03 2125184.19 4976.90 11.00 20-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJOI-0072 6795486.36 2125176.56 4967.30 11.50 20-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0073 6795084.68 2125168.94 4959.50 11.00 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJ01 0074 6794683.00 2125161.32 4950.90 6.50 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJ01 -0075 6794281.32 2125153.70 4941.70 10.75 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1 -0076 6793879.64 2125146.08 4933.90 10.50 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0077 6796683.77 2125601.10 4997.10 10.75 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0078 6796282.09 2125593.48 4985.50 15.50 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0079 6795880.41 2125585.86 4974.86 10.70 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0080 6795478.74 2125578.24 4966.70 15.70 19-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0081 6795077.06 2125570.62 4958.00 16.00 18-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0082 6794675.38 2125563.00 4949.10 16.75 18-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJOI-0083 6794273.70 2125555.38 4941.00 10.70 13-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0084 6796681.41 2126032.90 4993.00 11.00 12-Oct-05 no 8.5 nla .SS 2.5' HSA

CRJO1-0085 6796253.92 2126024.79 4982;60 16.50 12-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0086 6795863.61 2126033.25 4972.90 16.00 12-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJOI-0087 6795461.93 2126025.63 4963.00 11.50 12-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0088 6795092.63 2126024.46 4954.90 16.50 12-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0089 6794690.96 2126016.84 4947.00 20.70 12-Oct-05 no 8.5 n/a SS 2.5' HSA

U.S. Department of Energy
March 2006
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Table 1 (continued). Borehole Specifications at the Crescent Junction Site

Borehole N E Ground Total Date Geophysical Hole Casing Sample Drilling
No. Coordinate' Coordinate .Elevation Dept Completed Logs Sze (ft) Type Method'

______ 1) Copee os (in) f) Tp ehd
CRJO1 -0090 6797038.22 2126429.83 4999.40 15.50 11 -Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0091 6796673.79 2126434.58 4990.20 10.80 11 -Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0092 6796246.30 2126426.47 4980.40 15.50 11 -Oct-05 no 8.5 n/a SS 2.5- HSA

CRJ01 -0093 6795850.05 2126440.65 4971.00 20.70 11-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0094 6795460.44 2126411.56 4961.80 21.50 10-Oct-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0095 6794697.78 2126376.72 4945.50 15.75 10-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO10096 6796636.02 2126834.80 4988.50 20.50 10-Oct-05 no 8.5 n/a SS 2.5- HSA

CRJO1-0097 6795842.42 2126842.33 4969.40 19.70 27-Sep-05 no 8.5 n/a SS 2.5' HSA

CRJOI-0098 6795171.16 2126829.42 4954.30 20.00 27-Sep-05 no 8.5 n/a SS 2.5' HSA

CRJO1-0099 6796226.49 2127221.52 4977.40 9.75 26-Sep-05 no 8.5 n/a, SS 2.5' HSA

CRJO1-0100 6795514.03 2127198.93 4961.20 12.50 26-Sep-05 no 8.5 n/a SS 2.5' HSA

*Local coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone.
bngvd = National Geodetic Vertical Datum
cHSA = hollow stem auger

K-I

U.S. Department of Energy
March 2006

Borehole Logs
Doc. No. X0155900
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Appendix A

Geotechnical Borehole Logs



BOREHOLE LOG CRJOI-0001

PROJECT MOAB DATEDRILLED 11/04)2005to1011912005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0001 SAMPLING METHOD. SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6797154.03 DRILL OPERATOR Neaman, J.
EAST COORD. (Fr) 2121993.62 REMARKS

SURFACE ELEV. ( FT NGVD) 5019.50
HOLE DEPTH (FT) 20.00

=-J

IL 0ntur] IL m O

0.>~

<0E~
COWL

I-fGRAPHIC
LOG LITHOLOGIC DESCRIPTION

I-C I

1.9

1.95

2.0

2.0

x7
x

i
F:"

:I
.1ii

.,.I-i
-I
!�:.1iiI
I.,

I

04.0 ft. SANDY SILT (ML); pate brown (10YR 613). strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled, rock fragments.

2.0-4.0 ft. medium dense.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft SANDY SILT (ML); pale brown (10YR 6@3), strong to weak HCL, dry, medium
dense, very fine gralned sand (more than above), mottled, rock fragments.

7.0-10.0 ft. Not Sampled.

10.0-12.0 ft. SANDY SILT (ML-SP); pale brown (l0YR 6/3), strong to weak HCL. dry,
medium dense, very fine grained sand, mottled, rock fragments.

12.0-15.0 ft Not Sampled.

. . .

WEATHERED MANCOS SHALE BEDROCK Inferred from drilling change.

0.45 15.0-155 It. WEATHERED MANCOS SHALE:
@15.5 ft. first refusal in bedrock.

Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

I
I.

IStoll/er U.S. DEPARTMENT OF ENERGY PAGE I OF I
GRAND JUNCTION, COLORADO

02/21/2006
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I> BOREHOLE LOG CRJOI-0002

PROJECT MOAB DATE DRILLED 1110412005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0002 SAMPLUNG METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796350.68 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2121978.38 REMARKS

SURFACE ELEV. (FT NGVD) 4996.90
HOLE DEPTH (FT) 20.75 _

a O i I--

W Q | S 0 o GRAP LOG LITHOLOGIC DESCRIPTION

2 0-4.0 ft. SANDY SILT (ML); strong HCL. dry to very slightly moist. loose to medium dense,

- 3 0 very fine grained sand, roots, mottled.

- 4995-
_X 20-4 ft. medium dense, dry.

10

12 fuiI
4.0-5.0 ft. Not Sampled.

15 _ f. \ 1T 100-120 ft. SANDY SILT (ML); strong HCL, dry, oseto medium dense. very negrained
_ _ 2 1J 8 :1A1 ..... .sand, mottled.

_4990- 12 - e; - 7.-1. - -o - - - - - - - - - -

-10- _ 7 . irg 060-120S -SFNGVYS-l[TMM) s5;j E 75irhC~rybsmdimETs, v-er-yfne-

48- 10 2.0 & jJtJ]_|grained sand, mottled.

12

215 23 i 150-16.5 ft SANDY SILT (ML), strong HCL. dry, very dense, very fine grained sand.
_ 3s 1.4 mottled. @16.5 ft rock fragment (sandstone) In shoe.

so
4980- 165-200fR. NotSampled.

. 17.0-20.0 ft WEATHERED MANCOS SHALE BEDROCK Inferred from drilling change.

20 20.0-20.75 R. WEATHERED MANCOS SHALE: Sandstone;

@20.75 ft first refusal in bedrock.
Total Depth 20.75 ft.

4975- Borehole terminated at depth of blow count refusal weathered Manoos Shale.

toller GU.S.-DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006to l rGRAND JUNCTION. COLORADOI

K>



BOREHOLE LOG CRJOI-0003

PROJECT MOAB DATE DRILLED 11104/2005 BIT SIZE(S) (IN) 8.0

LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoCanstruction CORE SIZE(S) (IN) 2.5

SITE Crescent JuncUon DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJO1-0003 SAMPLING METHOD SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) 6795547.32 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2121963.14 REMARKS

SURFACE ELEV. ( FT NGVD) 4977.70
HOLE DEPTH (FT) 15.80

CD -J Z GRAPHIC
.| I LOz G LITHOLOGIC DESCRIPTION

OL I-r~z- r O
LL zj i~i _

-5-

19

0-4.0 ft SANDY SILT (ML): pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
loose to medium dense, very fine grained sand, roots. mottled.

2.0-4.0 ft dry, medium dense.

@4.0 ft. highly weathered sandstone rock fragments in shoe.
4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML): pale brown (0YR 613), strong HCL, dry, loose to mediurn
dense, very fine grained sand, mottled.

7.0-10.0 f Not Sampled.

10.0.12.0 Ft. SANDY SILT (ML); pale brown (lOYR 6/3), strong HCL. dry, medium dense
to dense, very fine grained sand, mottled.

12.0-15.0 f Not Samoled.

-10-

1.8

RED MANCOS SHALE BEDROCK: Inferred from drilling change.

-15- 15.0-15.8 ft WEATHERED MAANCOS SHALE:
0.5

15.8 ft first refusal In bedrock.
Total Depth 15.8 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Ctoller DEPARTMENT OF ENERGY I PAGE-1 OF 1
GRAND JUNCTION COLORADO I 02/21/2006
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I> BOREHOLE LOG CRJOl-0004

PROJECT MOAB
LOCATION Crescent Junction, UT,
SITE Crescent Junction
WELL NUMBER CRJ01-0004
NORTH COORD. (FT) 6794743.96
EAST COORD. (FT) 2121947.90
SURFACE ELEV. ( FT NGVD) 4962.50
HOLE DEPTH (FT) 15.80

DATE DRILLED 11103/2005
DRILLING COMPANY Lavne GeoConstrution
DRILLING METHOD Hollow Stem Auger

SAMPLING METHOD SPLIT SPOON
DRILL OPERATOR Nearman, J.
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

= -J
F- 0a. MW tz
0 -

6
5>
wo
jzWL _M 0m8

LITHOLOGIC DESCRIPTION

3

5

7.

6

9

9

1t

-5-

-10-

-15-

4960-

4955-

4950-

4945-

7

13

14

15 zI4

I

ii .IJ
ij]

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6&3), strong HCL, dry to very slightly moist.
loose to medium dense, very fine grained sand, roots, motUed.

2.0-4.0 ft medium dense, trace rock fragments, dry.

4.0-5.0 ft. Not Sampled.

5.0-7.0 SANDY SILT (ML), pale brown (10YR 613). strong HCL, medium dense, trace
rock fragments, dry, very fine grained sand, mottled.

7.0-10.0 ft. Not Sampled.

.10.0-12.0 f. SANDY SILT (ML); pale bowvn (1YR 6/3). weak HCL, dry, dense to very
dense, very fine grained sand, mottled.

12.0-15.0 ft. Not Sampled.

15

17.

22

29

35

__aw

1.9

0.75

7 I
P I

i
I t 0 '

13.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from dnlling change.

15.0-1 5.8 FT. WEATHERED MANCOS SHALE -

15.8 ft. first refusal in bedrock.
Total Depth 15.8 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE I OF I
GRAND JUNCTION, COLORADO - I 02/21/2006
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BOREHOLE LOG CRJOI-0005
PROJECT MOAB DATE DRILLED 11/0312005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJOI-0005 SAMPUNG METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6797522.39 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2122396.60 REMARKS
SURFACE ELEV. ( FT NGVD) 5030.60 . .
HOLE DEPTH (FT) 10.80

0, CA LI)z m z LGR LITHOLOGIC DESCRIPTION
W . -J. z _ LOG

2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3). strong HCL, dry to very slightly moist.
- loose to medium dense, very fine grained sand, roots, motted. Rock fragments.

1.8

7 2.04.0 ft medium dense, rock fragments. dry.

1.7

15

4.0-5.0 R Not Sampled.

12 z r I 5.0-7.0 ft SANDY SILT (ML); pale brown (10YR 6/3), weak HCL. dense to very dense.
5_ s 2- a 15rock fragments, dry, very fine grained sand.

31

7.0-10.0 ft. Not Sampled.

8.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

-101.-1 . ft. WEA1TH0ER-EDMANCOS SHALE:
0.8

5020-
@10.8 ft. 6rst refusal In bedrock.

Total Depth 10.8 ft.
_ Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006Stolle GRAND JUNCTION. COLORADO I



K-) BOREHOLE LOG CRJOI-0006

PROJECT MOAB
LOCATION Crescent Junction, UT.
SITE Crescent Junction
WELL NUMBER CRJ01-0006
NORTH COORD. (FT) 6797146.41
EAST COORD. (FT) 2122395.30
SURFACE ELEV. ( FT NGVD) 5019.30
HOLE DEPTH (FT) 15.60

DATE DRILLED 11/0312005 * BIT SIZE(S) (IN) 8.0
DRIWUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.

.SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Nearnan, J.
REMARKS

0
W (D
-J Z
W tz.

C.)
I

LITHOLOGIC DESCRIPTION

-5-

-10-

0-4.0 ft. SANDY SILT (ML) brown (10YR 5/3), strong HCL. dry, loose to medium dense,
very fine grained sand, roots, motted.

2.0-4.0 ft medium dense.

_________________________________

4.0-5.0 ft. Not Sampled.

5.0-7.0 rt SILTY GRAVELLY SAND (SM): pale brown (I0YR 6/3), strong HCL, dry, loose
to medium dense, well graded sand, rounded to sub-angular.

7.0-10.0 ft. Not Sampled.

10.0-11.5 ft. SANDY SILT (ML): pale brown (lYR 6@3), strng HCL, dry, very dense, very
fine grained sand, mottled, rock fragments.

11.5-15.0h T. Not Sampled.

13.0-15.0 ft WEATHERED MANCOS SHALE BEDROCK: No drilling change, but Inferred
to occur midway In the range of 11.5 to 15.0 ft.

15.0.15.6 f. WEATHERED MANCOS SHALfE:-15-

W; r, ft first i.us~ Nedrr-k
Total Depth 15.6 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

_

Stooler U.S. DEPARTMENT OF ENERGY PAGE I OF 1 0212112006
GRAND JUNCTION, COLORADO O
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BOREHOLE LOG CRJOI-0007

PROJECT MOAB DATE DRILLED 11/0312005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJ01-0007 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796744.73 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2122387.68 REMARKS

SURFACE ELEV. ( FT NGVD) 5008.40
HOLE DEPTH (FT) 15.75

I -J
rag 0
tit;
W tz

_

6

W 0jzUJI t: C, CD w

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

. j ._ 1.

-5--

1.8

1.65

1.75

2.0

0.6

x
r

I

P
J

11

"flu'i

0-4.0 ft. SANDY SILT (ML) pale brown (10YR 6/3), strong HCL. dry, oose very fine
grained sand, roots.

2.0-4.0 ft loose to medium dense, mottled.

4.0-5.0 at Not sampled.

5.0-7.0 . SANDY SLT (ML); liht yellowish tbrwn (1OYR 6/4). strong HCL, dry, loose to
medium dense, very fine grained sand (more than above), mottled.

7.0-10.0 ft Not sampled.

10.0-12.0 ft SANDY SILT (MLE) veIy pale brown (10YR 7/4). strong HCL dry, medium
dense, very fine grained sand, rock fragments, mottled.

12.0-1 5.0 ft. Not sampled.

-10-

I 1111111
13.0-1 5.0 ft. WEATHERED MANCOS SHALE BEDROCK: inferred from drilling change.

15.0-15.75 aft WEATHERED MANCOS SHALE;-15-

)15.75 a first refusal in bedrock.
Total Depth 15.75 ft.

Borehole terminated at depth of blow onunt refusal In weathered Mancos Shale.

Htoier U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO IPAGE 1 OF 1 02/21/2006
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BOREHOLE LOG CRJOl-0008
PROJECT MOAB DATE DRILLED 11/0312005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0008 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796343.05 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2122380.06 REMARKS

SURFACE ELEV. (FT NGVD) 4997.50
HOLE DEPTH (FT) 15.80

X: -J
�- 0
(L M
W L
a

J z
wirL

cO
3.)

t it

0 >L

_I I--

-5-

1.9

2.0

1.9

2.0

I

GP

I
X$
D

tAPHIC
LOG

liI.I ll

LITHOLOGIC DESCRIPTION

W.V..., - -…
G-4.0 It. SANDY SILT (ML) pale brown (10YR 613). strong HCL. dry, loose very line
gralned sand, roots, mottled, rock fragments.

2.0-4.0 ft. medium dense.

4.0-5.0 ft. Not Sampled.

5.0-7.0 t SANDY SILT (ML), pale brown (lYR 6/3), strong HCL. dry, medium dense.
very fine grained sand (increase In sand), mottled, rock fragments.

7.0-10.0 Rf. Not Sampled.

10.0-12.0 ft. SANDY SILT (ML); yeliow (l0YR 716). strong HCL. dry, medium dense, very
fine grained sand, trace rock fragments.

12.0-1-5.0 fR. Not Sampled.

-10-

I 'UT1
14.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

15.0-15.8 ft. WEATHERED MANCOS SHALE:-15-
0.6

@15.8 ft. first refusal in bedrock.
Total Depth 15.8 ft.

Borehole terminated at depth of blow fount refusal in weathered Mancos Shale.

Stoiler U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO PAGE 1 OF 1 02/21/2006
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BOREHOLE LOG CRJO1-0009
PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJ01-0009
NORTH COORD. (FT) 6795941.38
EAST COORD. (FFT) 2122372.44
SURFACE ELEV. ( FT NGVD) 4988.30
HOLE DEPTH (FFT) 10.40

DATE DRILLED 11t0312005 BIT SIZE(S) (IN) 8.0
DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Neaman, J.
REMARKS

= -J

II tL
-

-jz
CO

Wi

U) I

LITHOLOGIC DESCRIPTION

-5-

-10-

4985-

4980-

4975-

4

B

B

B

10

12

12

22

24

22

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 613), strong HCL, dry, medium dense, very
fine grained sand, roots, mottled.

3.5-4.0 ft. color changes to white (10YR 8/1). strong HCL. dry, medium dense, very fine
.maied sand trace rock ragments. _ - - - - - - - - - - - - - - - - - _

4.0-5.0 ft. Not Sampled.

5.0-5.5 ft. SANDY SILT (ML) vwhite1(fOYR 8/1), strong CL. dry, mredium dense, very fine

S SHALE BEDROCK:

7.0-10.0 ft. Not Sampled.

10.0-10.4 ft. WEATHERED MANCOS SHALE:
.@10.4 ft. first refusal in bedrock.

Total Depth 10.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

sW 0.5

S- oile r U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006CtoleGRAND JUNCTION. COLORADO PG F101120
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K.> BOREHOLE LOG CRJ01 -0010

PROJECT MOAB DATE DRILLED 11/03/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction, UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJOl-0010 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795539.70 DRILL OPERATOR Neaman, J.
EAST COORD. (Fl) 2122364.82 REMARKS
SURFACE ELEV. ( FT NGVD) 4978.90
HOLE DEPTH (Fl) 10.80

= -J
w- 0
0. uL

i;i(5 >
to

mnOA .)

wo>

Wm

rat LOU
I GRAPHIC

LOG LITHOLOGIC DESCRIPTION

10YR 6/3), strong HCL. dry, loose, very fine

2.0-4.0 ft. medium dense.

4.0X5.0 ft. Not Sampled.

5.0-7.0 t SANDY SILT (ML); veiy pae brown (1YR 8/4). strong HCL. dry, medium
dense to dense, very fine grained sand, tace roots and rock fragments,

-5--

-10-

7.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from dnilmig change.
Not Sampled.

10.0-1 0.8 ft. WEATHERED MANCOS SHALE:
0.6

@10.8 ftl first refusal in bedrock. T
BTteal Depth 10.8 bt.

Borehole terminated at depth of blow c ount refusal in weathered Mancos Shale.

_ _

Stoller U.S. DEPARTMENT OF ENERGY IPAGE 1 OF
GRAND JUNCTION, COLORADO P 02/21/2006
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BOREHOLE LOG CRJ01 -0011

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0011
NORTH COORD. (Fr) 6795138.02
EAST COORD. (FT) 2122357.20
SURFACE ELEV. ( FT NGVD) 4969.50
HOLE DEPTH (FT) 15.80

DATE DRILLED 11/03/2005
DRILUNG COMPANY Layne GeoConstruction
DRILUNG METHOD Hollow Stem Auger

SAMPLING METHOD SPLIT SPOON
DRILL OPERATOR Neaman, J.
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

X~a 0 Lu~

J- , -J -
_. 1W 1 C.

2

1.95

2.0
10

II

4965-

-5 15
1.75

14

4960

-¶0 17

35

37

4955-

-15 029
- W 0.8

4950

LITHOLOGIC DESCRIPTION

(R 6/3). strong HCL. dry, loose to medium

2.04.0 ft. medium dense.

4.0-5.0 r Not Sampled.

5.0-7.0 f. SANDY SILT (ML) brownsh yellow (IOYR 6/6), strong Nd. dry, medium
dense, very fine grained sand, mottled, rock fragments.

7.0-10.0 ft Not Sampled.

10.0-12.0 ft. SANDY, SILTY GRAVEL (GM); pale brown (1OYR 6/3), strong HCL, dry.
dense to very dense, gravel Is sub-rounded, well graded, fine, mottled, mostly sandstone
fragments.

12.0-1 5.0 ft. Not Sampled.

13.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

15.0-15.8 f WEATHERED MANCOS SHALE:
-

Total Depth 15.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

-

S toller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO D 02/21/2006



BOREHOLE LOG CRJOl-0012

PROJECT MOAB DATE DRILLED 11/0312005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1.0012 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794736.34 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2122349.58 REMARKS

SURFACE ELEV. ( FT NGVD) 4961.40
HOLE DEPTH (FT) 11.00

It9-
UF

fL M WU1
0 Z
Mn O

It W

>W I GRAPHIC
LOG LITHOLOGIC DESCRIPTION

0-4.0 ft. SANDY SILT (ML) pale brown (10YR 6/3). strong HCL. dry, loose to medium
dense, very fine grained sand, roots.

2.0-4.0 ft. medium dense. mottled.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ftL SANDY SILT (ML): pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, very fine grained sand, mottled, rock fragments, trace roots.

7.0-10.0 ft. Not Sampled.

-5--

-10-

1.8

'. -

i i *8.5-10 R. WEATHERED MANCOS SHALE BEDROCK Inferred frorn drilling change.

to

_10.0-11.0 ft WEATHERED MANCOS SHALE.: parts of rabbit bottom samples- -
discarded samples.

(11.0 ft. first refusal in bedrock. o
Tooel Depth o n 1.0 tr.

Borehole terminated at depth of blow r ount refusal In weathered Mancos Shale.

_ _ _

Stooler U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO

02/21/2006
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BOREHOLE LOG CRJOI-0013

PROJECT MOAB DATE DRILLED 11102/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELLNUMBER CRJO1-0013 SAMPUNG METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794334.66 DRILL OPERATOR Neaman, J.
EAST COORD. (Fr) 2122341.96 REMARKS

SURFACE ELEV. ( FT NGVD) 4954.10
HOLE DEPTH (IFT) 1 1.00 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

iC3a.r(9
n)

l"U
0 > -

. 0co W

2

7

S

7

1.95

1.95

1.75

GR

; -

I; .I_
.: .

| st s st |

KAPHIC
LOG LITHOLOGIC DESCRIPTION

.rrrIt - -------
0-4.0 Rt. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry, loose to medium
dense, very fine grained sand, roots.

2.0-4.0 ft. medium dense.

4.0-5.0 t Not Samped t.

5.0-7.0 t SANDY SLT (ML); very pae bfown (o1YR 7l4). strong HCL very sig-htly moist
to dry. medium dense, very fine grained sand, mottled, rock fragments.

7.0-10.0 f. Not Sampled. -

- 5-

-10-

z

In 'I

4945- 9.0-10.0 R. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

10.0-11.0 t WEATHERED MANCODS SHALE:
0.75

Im11 n tt ic rha nhd
Total Depth 11.0 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

I
_ _

Stoller U.S. DEPARTMENT OF ENERGY T PAGE 1 OF 1
GRAND JUNCTION, COLORADO I 02/21/2006
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BOREHOLE LOG CRJOI-0014

PROJECT MOAB DATE DRILLED 11/0212005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction, UT, DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0014 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6797138.79 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2122796.98 REMARKS-

SURFACE ELEV. ( FT NGVD) 5021.00
HOLE DEPTH (FT) 25.50 _

r 0 0 ( r O GRAPHIC LITHOLOGIC DESCRIPTION
..-J Z -J ) LOG

4 \ r . 04.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
5020- 7 1 medium dense. very fine grained sand, roots, trace rock fragments, mottled.

2.OA.0Oft. dry
7
13 1.55
14

4.0-5.0 ft. Not Sampled.

-S- /I 50-7 Oft SANDY SILT (ML); pale brown (10YR 6i/3), strong HCL, dry, medium dense,
5015- 10 1.7 very fine grained sand, roots, trace rock fragments, mottled.

- -1.-1. -t -o -Sampled.- - -

7,0-20.0 R Not Sampled.

1-20 82.O f0.0-20 f SANDY SILT (ML); pale brown (10YR 6/3). strong HCL, dry, medium
5010- 185 . dnse. very fine grained sand, trace rock fragments, mottled. _

18

12.0-15.0 ft. Not Sampled.

15 2_ iISl 1.50-170 ft. SAN RDS (MACL) SpAL bron(OYDRO 6/), weakHCdcharyg, bve dnfensedve

4sss- 32 f t.e grained sand, mottled.
5&V 1.65 fJI

.0N otaampled.2027 ii TfI 200-.621 0 ft SANDY SILTT(ML); pale bron(lYRF6/),st6~ro HL, rjy, eydnsrevr

5000- U -fi~e~rgnotjiJd .…-q ...... .........
21.0-25.0 ft. Not Sampled.

230D-25.0 It. WEATHERED MANGOS SHALE BEDROCYK no drilling change. but inferred
to occur midway In the range of 21 .0-25.0 ft.

25- -5W 0Z ~ ~ ~~~~2-2 :5.5 9ft. WE AT HE RED M-A NCO0SS SHADE:-----------------
-4995- @25.5 ft. first refusal In bedrock.-

Total Depth 25.5 ft.
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

U.S. DEPARTMENT OF ENERGY | PAGE 1 OF 1 02/21/2006
Stoller GRAND JUNCTION, COLORADO PA EIOI 01120



BOREHOLE LOG CRJ01 -0015

PROJECT MOAB DATE DRILLED 11/0212005 - BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER. CRJO1-0015 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (F7) 6796737.11 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2122789.36 REMARKS
SURFACE ELEV. (FT NGVD) 5009.20
HOLE DEPTH (FT) 20.75

CO - I-

| -J | , _ LOGRAPHIC LITHOLOGIC DESCRIPTION

04.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, very sightly moist to dry,

4 _ loose, very fine grained sand, roots, mottled.
3

2.0-4.0 ft. medium dense.

a
_ 4.0-50ft. Not Sampled.

_lTf T .0-170 ft. SANDY SILT (ML), - pale bown (l OYR 7t3). stron g HCL, mo istt dry , medium
_ dense. very fine grained sand. trace roo ts, mottled .

7.0-10.0 ft. Not Sampled.

_ _ 0

- 20 - 5.0-1 ft. SANDY SILT (ML)> very pale brown (IOYR 7/3), wreoak HCL dry, denseiu
35 _ very dense, very fine grained sand, mottled, rock fragments.

1 17.0-20.0f. NotSampled.

4990-

-20 43 s5r0.6 . - 20.0-20.5 ft. SANDY SILT (ML); very pale brown (10YR 7/3), weak HCL. dry, dense to
Ye dense. ve fine rained sand. mottled. rock framents.

_20.5-20.75 fl WEATHERED MANCOS SHALE BEDROCK:
@25.75 ft. first refusal in bedrock.

Total Depth 20.75 ft.
Borehole terminated at depth of blow count refusal In weathered Manoos Shale.

4985

Stoller . U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
StollerGRAND JUNCTION. COLORADO



BOREHOLE LOG CRJOI-0016

PROJECT MOAB DATE DRILLED 11/02/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoCanstwction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELLNUMBER CRJO1-0016 SAMPLINGIMETHOD SPLITSPOON WL(FTBGS)
NORTH COORD. (FT) 6796335.43 DRILL OPERATOR Neaman, J.
EAST COORD. (Fr) 2122781.74 REMARKS

SURFACE ELEV. ( FT NGVD) 4997.60
HOLE DEPTH (FT) 20.40 _

= -J
�- 0
CL ED
Uj L:0

co
3:1--0z
_J M
co 0

L)

IGRAPHIC
LOG LITHOLOGIC DESCRIPTION

l l l

-5

10

15

20-

4995~

4990-

4985-

4980-

4975-

.9
10

12

12
37
44
34

7

21
38

50W4

2.0

1.6

0.9

1.8

1.4

0.4

2.0-4.0 ft. dry, mottled.

4.0-5.0 ft Not Sampled.

5.0-7.0 ft. SANDY SILT (ML-) pale brown (1OYR @6/), strong HCL. dry, mottled, medium
dense to very dense, very line grained sand, trace roots, sandstone rock fragment @7.0 ft.

7.0-10.0 ft. Not Sampled.

10.0-12.0 ft. SANDY SILT (ML), pale brown (OYR 6/3.), strong to weak HCL. dry,
medium dense. Increase in very fine grained sand.

12.0-150 ft. Not Sampled.

15.0-16.5 ft. SANDY SILT (ML); pale brown (OYR 6/3), strong to weak HCL. dry, dense
to very dense, very fine grained sand, motled, trace rock fragments.

16.5-20.0 fT Not Sampled.
D MANCOS SHALE BEDROCK: Inferred from cniling change.

ICOS SHALE:
@20.4 ft first refusal In bedrock.

Total Depth 20.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY I PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I

K>



BOREHOLE LOG CRJOl-0017

PROJECT MOAB DATE DRILLED 1110212005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0017 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795933.76 DRILL OPERATOR Nearman, J.
EAST COORD. (FT) 2122774.12 REMARKS
SURFACE ELEV. ( FT NGVD) 4987.70
HOLE DEPTH (FT) 15.90

-J2 >wY)ui I--
-J 5 ? ZO GRAPHICE . w 0 F GC LITH6LOGIC DESCRIPTION

3 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
1.9 dense, very fine grained sand, roots. mottled, rock fragments.

e . : 2.04.0 ft. medium dense, no roots or rock fragments.
4985 6

1.75

10-- - - - - - - -

4.0-5.0 ft. Not Sampled.

-5- 9 \ , .fl T 5.0-7.0 ft. SANDY SILT (ML), pal brown (10YR 63) strong HCL, dry, medium dense to
4 20.1:1 dense, very fine grained sand, mottled.

. 4980 7.0-10.0fR. Not Sampled._2.0
4980-

-10- 13 T 10.0-12.0 ft. SANDY SILT (ML); very pale brown (1OYR 8/3), weak HCL, dry, dense to

1.75 * . very dense, very fine grained sand, rock fragments, mottled.

42

4ss .212.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK Inferred from drilling change.
4975- Not Sampled.

. _ . .~' g ''

19 0.9 15.0-15.9 ft. WEATHERED MANCOSSHALE:

_ @15.9 ft. first refusal in bedrock.
Total Depth 15.9 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

4970r

CtollerU.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02121/2006Sto 1/erGRAND JUNCTION, COLORADO



BOREHOLE LOG CRJOI-0018

PROJECT MOAB DATE DRILLED 11/0212005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJ01-0018 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795532.08 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2122766.50 REMARKS

SURFACE ELEV. ( FT NGVD) 4978.50

HOLE DEPTH (FT) 15.30 _

> :'' GRAPHIC
I m m ° 6 Z 0L)G LITHOLOGIC DESCRIPTION

_ 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3). strong HCL. very slightly moist to dry.
loose to medium dense, very fine grained sand, roots.

2.0
7

9

_ 12 1.552 0 . .. fi medium dense, dry, more sand, rock fragments In shoe.

1.75
4975-

4.0-5.0 ft. Not Sampled.

- 5 - - - - - - - - - - - - - -
iii -1.T 0-7.0 ft SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry, medium dense.

10 . very fine grained sand, rock fragments. Rock fragments In shoe.
12 15

12 fi~
7.0-10.0 ft. Not Sampled.

4970-

4965 . f afi 13.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Interred from dnlling c~hange.

15 - . 030. 15.0-15 3 ft WEATHERED MANCOS SHALE:

29 ~~ @1. ver dense. vry fine graiedfock.mtted

2.0

4960-

15 le U.S. DEPMTMENT-H-ER-OOLORAD GY - - - - - ----------Stoller U.S. DEPARTMENT OF ENERGY PAGE I OF 1 02/21/2006



BOREHOLE LOG CRJOl-0019

PROJECT MOAB
LOCATION Crescent Junction, UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0019
NORTH COORD. (FT) 6795130.40
EAST COORD. (Fr) 2122758.88
SURFACE ELEV. ( FT NGVD) 4969.70
HOLE DEPTH (FT) 11.00

DATE DRILLED 11/02/2005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)SAMPUNG METHOD

DRILL OPERATOR
REMARKS

SPLIT SPOON
,.cd mm n l,

= -J
Q- Do 1o

a

W z

~:CO
J )

sn8

uJc

< 0
It

I--z
LITHOLOGIC DESCRIPTION

-' _-

2.0

1.9

1.75

2.0-4.0 f. dry.

4.0-5.0 ft. Not Sampled.

-10-

5.0-7.0 ft. SANDYSILT (ML); brown (lOYR 5t3). stong HCL. dry, medium dense, very
fine grained sand, mottled. No roots.

fl7.01.0fR. Not Sarmpled. No drilling Change.

lU.U-ll.U tL WEATHERED MRNcUs SHALt LJiULK-

0.s5

@11.0tR. firstrefusahin bedrock. -
o Total Depth 1n1.0 wt.

Borehole terminated at depth of blowv rount refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGYU.S. NCI ENERGY. PAGE 1 OF IGRAND JUNCTION, COLORADO I 02121/2006
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BOREHOLE LOG CRJOI-0020

PROJECT MOAB DATE DRILLED 11101/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0020 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794728.72 DRILL OPERATOR Nearman, J.
EAST COORD. (FT) 2122751.26 REMARKS
SURFACE ELEV. ( FT NGVD) 4960.90
HOLE DEPTH (IFT) 10.50 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*z -J

acan J: ~Otz
CO < U.

C ) (iW

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

_

1.1

1.7

I

7

04.0 It. SANDY SILT (ML); brownishl yellow (J0YR bib), strong HUL, moist to Cry, loose to
medium dense, very fine sand, roots, mottled, rock fragments, rock fragments In shoe.

74.0.5.0ft. NoSam.pled. --- - ------
. . . . .

.
.

-5 - 7

1.4

0.4

4.5-5.0 ft WEATHERED MANCOS SHALE BEDROCK: No drilling change, but Inferred to
._occur midway ijnthe range of 4.0-5.Qt. _ ------------- - --

5.0-6.4 ft WEATHERED MANCOS SHALE:

6.4-10.0 ft. Not Sampled. @6.4 ft. first refusal In bedrock.

10.0-10.5 ft. MANCOS SHALE:-10-

f �- 4-

4950- Total Depth 10.5 ft.
Borehole terminated at depth of (second) blow count refusal In weathered Mancos Shale.

oiller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006ti ~~GRAND JUNCTION. COLORADOI

K>



K-I BOREHOLE LOG CRJO1-0021

PROJECT MOAB DATE DRILLED 10/2712005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Lavne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. ,J.

WELL NUMBER CRJOl-0021 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794327.04 DRILL OPERATOR Nearman, J.
EAST COORD. (FT) 2122743.63 REMARKS

SURFACE ELEV. ( FT NGVD) 4952.80
HOLE DEPTH (FT) 10.75

I 0 z 3RAPHIC . LITHOLOGIC DESCRIPTION
ft J '. J U LOG

4 \ i 0-4.0 ft. SANDY SILT (ML): pale brown (10YR 6/3). strong HCL. dry, loose to medium

_ Il .sdense. very fine grained sand, roots.
7

9

6 2.0-4.0 IL medium dense, mottled.

1.75
14

13

4.0-5.0ft. Not Sampled.

5 J .. 50-7.0 IL SANDY SILT (ML); vary pale brown (1OYR 8/2), strong HCL. dry, medium

s 105 11 11 . dense, very fine grained sand, mottled.

7.0-10. fL Not Sampled.

4945-

8.0-10.0 fL WEATHERED MANCOS SHALE BEDROCK. Inferred from driting change.

0.75-10- 907 i 10.0-1 0.75 ft WEATHERED MANCOS SHALE:

@10.75 ft. first refusal In bedrock.
Total Depth 10.75 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

4940.

CtollerU.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02121/2006
Statler GRAND JUNCTION. COLORADO I

Ku



BOREHOLE LOG CRJOI-0022
PROJECT MOAB DATE DRILLED 10127/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GaoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0022 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (Fl) 6793925.37 DRILL OPERATOR Neaman, J.
EAST COORD. (FT). 2122736.02 REMARKS

SURFACE ELEV. ( FT NGVD) 4945.40
HOLE DEPTH (Fl) 10.50 _

M GRAPHIC LITHOLOGIC DESCRIPTION
Mir -A -JLOGL W r O 0 w

strong HCL. dry, loose to medium dense.
4945- 3

3

a

11

17

15

1.9

2.04.0 ft. very pale brown (10YR 7/3), medium dense to dense.

1.5

1.85

4.0-5.0 ft. Not Sampled.

-5-

-10-

SANDY SIT (ML): very pale brown (1OYR 7/3), strong HCL. dry, medium
dense, very fine grained sand, mottled, rock fragments.

I 6.5-7.0 t. WEATHERED MANCOS SHALE BEDROCK:

7.0-10.0 ft. Not Sampled.

10.0-10.5 ft WEATHERED MANCOS SHALE:0.5
4935-

@ 10.5 ft. first refusal in bedrork.
Total Depth 10.5 ft.

Borehole terminated at depth of blow count retusal In weathered Mancos Shale.

Stoller . U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02121/2006t- .GRAND JUNCTION. COLORADO
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BOREHOLE LOG CRJ01-0023

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0023
NORTH COORD. (FT) 6797485.70
EAST COORD. (FT) 2123187.03

DATE DRILLED 10127/2005 BITSIZE(S) (IN) 8.0
DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILLING METHOD Hollow Stem Auger . LOGGED BY Reed. J.
SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Neaman. J.
REMARKS

SURFACE ELEV. ( FT NGVD) 5035.50 _
HOLE DEPTH (FT) 11.40

I )|> -J ()| uift -Jz -J -1 0t

w. sots ___

3

5035 : 19

13

7

9

_1.6

12
5030-

1.95
17

19

10-
5025

33 1.25

50/4.5'

LITHOLOGIC DESCRIPTION

04.0 ft. SANDY SILT (ML); grayish brown (10YR 512). weak HCL. dry, medium dense.
very fine grained sand, roots, rock fragments, mottled.

2.0.4.0 ft. pale brown (10YR 6/3). strong HCL. more rock fragments, no roots.

4.05.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML); light gray (lOYR 7/2), strong HCL. dry, medium dense, very
fine grained sand, mottled, rock fragments Include both shale and sandstone.

7.0-10.0 f. Not Sampled.

7.5-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from dnfling change.

10.0-11.4 . WEATHERED MANCOS SHALE:

@11A ft. first refusal In bedrock.
Total Depth 11 A ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoiler U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I
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K-i BOREHOLE LOG CRJOl-0024

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0024
NORTH COORD. (FT) 6797131.17
EAST COORD. (FT) 2123198.66
SURFACE ELEV. (FT NGVD) 5023.30
HOLE DEPTH (FT) 20.30

DATE DRILLED 10/2612005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger

SAMPLING METHOD SPLIT SPOON
DRILL OPERATOR Neaman, J.
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

EL ., 2 B oW

_ 2

> .

5020|lo,1.75

_5- ,1.8

50205-

_10- ,10 S

-5 7Z I

. 1.8

12

23
22 1.75

188

5005-

-20 - 0.3

50. c

LITHOLOGIC DESCRIPTION

rown (1OYR 6/3). strong HCL, dry, koose, very fine
ragments.

_______t_____________led._____
It Not Sampled.

5.0-7.0 ft SANDYSILT (ML), paletbown (lOYR 613) strng to weak HCLa dry, medium
dense, very fine grained sand, mottled.

7.0-10.0 ft. Not Sampled.

10.0-12.0 ft. SANDY SILT (ML); pale brown (10YR 6/3). weak HCL. dry, dense, very fine
to fine grained sand, mottled.

12.0-15.0 ft. Not Sampled.

15.0-1 6.5 t.L SANDY SILT (ML); pale brown (lOYR 6/3). strong HCL dry, very dense,
very fine grained sand, mottled.

16.5-20.0 t. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

20.0-203 ft. WEATHERED MANCOS SHALE-
@20.3 fL first refusal In bedrock.

Total Depth 20.3 ft.
Borehole terminated at depth of blow count refusal In. weathered Mancos Shale.

Stoiler U.S. DEPARTMENT OF ENERGY PAGE
GRAND JUNCTION, COLORADO P OF I 02121/2006
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K-I BOREHOLE LOG CRJOl-0025

PROJECT MOAB DATE DRILLED 10/26/2005 BIT SIZE(S) (IN) 8.0

LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0025 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796729.49 DRILL OPERATOR Nearman, J.
EAST COORD. (FT) 2123191.04 REMARKS

SURFACE ELEV. ( FT NGVD) 5010.10
HOLE DEPTH (FT) 25.75

1- 0
o-oM

co

-a-> -,
mn<0w

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-5-

-10-

-15-

-20-

-25-

1.95

1.75

1.5

1.75

125

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.

2.0-4.0 ft. medium dense.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML); pal brown (1OYR 6a3). strong to vweak HCL, dry, medium
dense to dense, very fine grained sand, mottled, rock fragments.

7.0-10.0 ft. Not Sampled.

10.0-12.0 ft SANDY SILT (ML); pale brown (lOYR 613). strong HCL, dry, dense to very
dense, very fine to fine grained sand, mottled, rock fragments.

12.0-15.0 7ft Not Sampled.

15.0-16.5 ft. SANDY ST (ML); pale brown (YR 6/3), strong HCL. dry, very dense.
very fine grained sand, mottled. No rock fragments.

16.5-20.0 Rf Not Sampled.

20.0-21.0 ft. SANDY SILT (ML); pale brown (lOYR 613). strong HCL. dry, very dense,
ymege- s n aul id.e S e Rock pgments. - - - - - - - - - - _0.75

0.75

23.0-25.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

Total Depth 25.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I
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BOREHOLE LOG CRJOI-0026K-,
PROJECT MOAB DATE DRILLED 1012612005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0026 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796327.81 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123183.42 REMARKS
SURFACE ELEV. ( FT NGVD) 4997.90
HOLE DEPTH (FT) 16.00 _

= -J
F- 0a. co
W L:a

co?� l-
0z
-J =11
M 0

0

.-Jw
<0. -:
motW

I.-z

.t i

2.0

1.9

xx
x

-5-

1.9

1.0

GRAPHIC
LOG

, I

@1

I'I

11111

.1- - - - .- -. �.. -. U-4.u It. SANUY SILT (ML); pale brown (lOYR 513). strong IICL. dry, loose to medium
0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HGL, Cry, loose to mediumn
dense, very fine grained sand, roots, mottled, trace rock fragments.

2.0-4.0 ft. medium dense.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML); pal brown (1OYR 6/3), strong HCL. dry, loose to medium
dense, very fine grained sand, roots, mottled, trace rock fragments. @6.5 fine to medium
grained sand.

7.0-10.0 f Not Sampled.

10.0-11. tf SANDY SILT (ML); pate brown (10YR 6/3), weak HCL. dry, medium dense
to very dense, very fine grained sand, mottled.

11.0-15.0 f Not Sampled.

LITHOLOGIC DESCRIPTION

-10-

x I

13.0-15.0 ft WEATHERED MANCOS SHALE BEDROMi<No drillig change. but inferred
to occur midway in the range of 11.0 to 15.0 ft.

15.0-16.0 ft. WEATHERED MANCOS SHALE: Highly weathered.-15-
0.8

-

@16.0 ft first refusal In bedrock.
Total Depth 16.0 ft.

Borehole terminated at depth of blow count refusal in weathered Manoos Shale.

_

Qtoller U.S. DEPARTMENT OF ENERGY I PAGE I OF I
GRAND JUNCTION, COLORADO O 0212112006



BOREHOLE LOG CRJOI-0027
PROJECT MOAB DATE DRILLED 1012612005 BIT sizE(s) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction * DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0027 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795926.14 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123175.80 REMARKS

SURFACE ELEV. ( FT NGVD) 4987.60 _

HOLE DEPTH (FT) 20.50

= -J

a O2

:�: f20 Z-J =)M 0U

w cc

mflW
GRAPHIC

LOG LITHOLOGIC DESCRIPTION

)ae brown (1OYR 613). strong HCL, dry. loose to medium
, roots, rock fragment In shoe.

2.04.0 ft. medium dense with rock fragments.

0-5.0 f Not Sampled.

-10-

-15-

-20-

I.1' I I
5.0-7.0 ft. SANDY SILT (ML); pale brown (1OYR 6(3). strong HCL, dry, mediunm dense
with rock fragments. mottled.

7.0-10.0 ft. Not Sampled.

L SANDY SILT (ML); paeW brown (10YR 613), weak HCL. dry, medium dense,
ained sand, moted.

12.0-15.0 ft. Not Sampled.

15.0-16.5 ft. SANDY SELT (ML); pale brown (lOYR 613), strong to weak HCL. dry, dense
to very dense, very fne grained sand, mottled.

L NotSampled.

? drilling change, but inferred

0.5

Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stooler U.S. DEPARTMENT OF ENERGY T PAGE I OF 1 0212112006
GRAND JUNCTION, COLORADO O
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BOREHOLE LOG CRJOI-0028

PROJECT MOAB DATE DRILLED 10/26/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0028 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795524.46 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123168.17 REMARKS

SURFACE ELEV. ( FT NGVD) 4977.30
HOLE DEPTH (FT) 21.00 _

Z , -GRAPHICLITHOLOGIC DESCRIPTION

h cop 0 0LO

4 \ ; 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 613). strong HCL, dry, loose to medium

13 75 dense, very fine grained sand, roots, mottled.

4975- 8 2.0-4.0 ft. medium dense.
117

4.0-5.0 ft. Not Sampled.

-5 - ,\ / 5.0-7.0 f SANDYSILT (ML), pale brown (10YR 6/3). strong HCL. dry, medium dense to
1 2 .0 dense, very fine grained sand, mottled, trace rock fragments.
1a

4970- 7.0-1 0.0 ft. Not Sampled.

-10, 7\ 3 .)ef.0-612 t SANDY SILT (ML); palebrown (IOYR 6/3), strong HCL, dry, denseto very
22 18a dense, very fine grained sand, mottled, trace rock fragments.

4965. 12.0-15.0 ft. Not Sampled.

-15- - 15.0-16 5 ft. SANDY SILT (ML); pale brown (lOYR 6/3), strong to weak HCL. dry, dense

1.75 2 0 17 5 to very dense. very fine grained sand.

4960. 17.0-20.0 ft. Not Sampied.

20- 2 0.75 1 20.0-20.5 ft. SANDY SILT (ML; pale brown (10YR 613), strong to weak HCL, dry, dense to
_ on s 0.45 \very dense. very fine rorained sand.

_ \20.5-21.0 ft WEATHERED MANCOS SHALE BEDROCK:
. @~21.0 tL first refusal inbedrock.

.95 Total Depth 21.0 ft.
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006Stoiler ~ . GRAND JUNCTION, COLORADO IPG
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BOREHOLE LOG CRJOI-0029

PROJECT MOAB
LOCATION CreerPnt .Inctinn [IT

SITE Crescent Junction
WELL NUMBER CRJ01-0029
NORTH COORD. (FT) 6795122.78
EAST COORD. (FT) 2123160.56

SURFACE ELEV. ( FT NGVD) 4967.80
HOLE DEPTH (Fl) 30.40

DATE DRILLED 10/2612005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger
SAMPLING METHOD SPLIT SPOON
DRILL OPERATOR Neaman, J. .
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

Q.- WH O
uJ- I

LITHOLOGIC DESCRIPTION

-5

10

15

20

25-

30-

4965

4

4955-

4950-

4945-

4940-

4935-

6

2
4
7

76-

6
5
7
g

12
16
19
21

22
22
23
so

21
26
25
34

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. loose to medium dense,.
very fine grained sand, roots, mottled.

2.0-4.0 ft. trace rock fragments.

4.05.0t. Not Sampled.
5.0-7.0f SANDY SILT (ML); pale brown (10YR 6/3). strong to weak HCL. medium
dense, very fine grained sand, mottled.

77.0-10.0 f. Not Sampled.

10.0-12.0 ft. SANDY SILT (MTI); pale brown (lOYR 63). strong to weak HCL, medium
dense to dense, very fine grained sand, mottled.

f12.015.0 ft. Not Sampled.

15.0-17.0 ft. SANDhYSILT (ML), pa lebrown (IOYR 6/3). strong HCL, medium dense to
dense, very fine grained sand, trace rock fragments, mottled.

17.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
Not Sampled.

200-20.5t. WEATHERED MANCQ HALE. NorecoveM.
20.5-25.0ft. Not Sarmpled. @20.5 ft. first refusai n bedrock.

... -___ -
i 25.U-Xt.U I. MwebI~j Ofhe:r

127.0-30.0 f. Not sampled.

:30.0-34j_4 MANCOS SHALE: -- --- --- --- --
- Total Depth 30.4 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE
GRAND JUNCTION. COLORADO PAEI OF 1 02/21/2006



BOREHOLE LOG CRJOI-0030

PROJECT MOAB DATE DRILLED 10125/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0030 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (Fl) 6794721.10 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123152.93 REMARKS
SURFACE ELEV. ( FT NGVD) 4959.00
HOLE DEPTH (FT) 20.75 -

T~rr. ' Y

1: -J
�- 0
CL M
W L
0

IcoO
C.)

tu�J
0. .motz
< U
V) W

Ix -

IGRAPHIC
LOG LITHOLOGIC DESCRIPTION

-5-

-10-

-15-

-20-

4 9 5 5 -

4950-

4945-

4940-

4935-

3
4
7

8
10
13
13

7

12
11

S
7
11
11

la
22
28
42

44

We3

1.9

1.9

1.95

1.8

2.0

0.55

0-4.0 ft. SANDY SILT (ML); pale brown (`OYR 6/3), strong HCL. dry, loose to medium
dense, very fine grained sand, roots, mottled.

2.0-4.0 ft. medium dense.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML); very pale brown (lYR 713), strong to weak HCL, dry,
medium dense, very fine grained sand.

7.0-10.0 ft. Not Sampled.
IEm'

As.

15.0 IL Not Sampled.

15.0-16.5 fL. SANDY SILT (ML); very pate brown (1YR 713), strong to weak HCL, dry,
medium dense, very fine grained sand, trace rock fragments.

AMNCOS SHALE BEDROCK: _ . . _

20.0-20.75 ft. WEATHERED MANCOS SHALE.-

@20.75 f first refusal in bedrock.
Total Depth 20.75 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

I
__-

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I

K>



BOREHOLE LOG CRJOI-0031

PROJECT MOAB DATE DRILLED 10/2512005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0031 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794319.42 DRILLOPERATOR Neaman,J.
EAST COORD. (FT) 2123145.31 REMARKS

SURFACE ELEV. ( FT NGVD) 4951.60
HOLE DEPTH (FT) 15.75

DEL3
3::1-

C.,Z <0-(coL

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-_
X K Ale Few s.U w J Ad

-5-

1.95

1.95

1.9

1.95

- i
� i I

I A1 ,
e 3, . -

I i
0. I

11 I

I II

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 613). strong HCL, loose to medium dense.
very fine grained sand, roots, mottled.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft.l SANDY SLT (ML); pale brown (lOYR 6/3). strong to weak HCL dry, medium
dense, very fine grained sand.

7.0-10.0 ft. Not Sampled.

10.0-12.0 ft. SANDY SILT (MLk) pale brown (1YR 6/3). strong to weak HCL, dry, dense
to very dense, very fine grained sand.

12.0-15.0 R. Not Sampled.

-10-

---13.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from d:hling change.

15.0-1 5.75 fFt.WETHE-RED MfANCOS SHAE:-15-
0.75

@15.75 ft. first refusal in bedrock.
Total Depth 15.75 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

K
Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1

GRAND JUNCTION, COLORADO I
02/21/2006
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BOREHOLE LOG CRJOl-0032

PROJECT MOAB
LOCATION Crescent Junction, UT.
SITE Crescent Junction
WELL NUMBER CRJ01-0032
NORTH COORD. (FT) 6793917.75
EAST COORD. (FT) 2123137.69
SURFACE ELEV. ( FTNGVD) 4944.10
HOLE DEPTH (FT) 11.00

> |, °- |_ GRAPM

O WtcoM0 J)W - d

DATE DRILLED 10125/2005 BIT SIZE(S) (IN) 8.0
DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Neaman, J.
REMARKS

LITHOLOGIC DESCRIPTION

-_ (R 6/3). strong HCL, dry, loose to medium

-5-

-10-

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML), pale brown (lOYR 6/3). strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.

7.0-10.0 ft. Not Sampled.

80-100 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from dnting change.

10.0-11.0 f. WEATHERED MANCOS SHALE:

( 11.0 ft. first refusal In bedrock. T
Total Depth In1.0 fwt

Borehole termn ated at depth of blow count refusal in weathered Manoos Shale.

.

Ctoller
Li ��

U.S. DEPARTMENT OF ENERGY PAGE 1 OF I
GRAND JUNCTION, COLORADO I 0212112006



BOREHOLE LOG CRJOI-0033

PROJECT MOAB DATE DRILLED 10/2512005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE StZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJOI.0033 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6793515.74 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123147.56 REMARKS_
SURFACE ELEV. ( FT NGVD) 4936.80 _
HOLE DEPTH (FT) 10.75

u

I -Z

3: F-

coO
C-)

WOCC
<U-
) iwW

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

4935-

3

4

6

6

5

a

13

19

13

23

42

50/4 S

04.0 t. SANDY SILT (ML); very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, very fine grained sand, roots, rock fragments, mottled.

@4.0 ft. highly weathered Manoos Shale bedrock In shoe.

40S Vt ETHEREDif MTANCO§ SHALEB BED RO CK N-ot sa mp-led.----

. 5070 ft WEATHERED MANCOS SHALE: -

~-- 17010 ft No GSaTmpled. @7.0 .fis rfua -In bFedrocFk.7

-5-

4930-

4925-

-10-
48

0.5

10.0-10.75 ft MANCOS SHALE:

Total Depth 10.75 ft.
Borehole terminated at depth or blow count refusal in weathered Mancos Shale.

_ _

Stolter U.S. DEPARTMENT OF ENERGY PAGE 1 OF I
GRAND JUNCTION, COLORADO I 02/21/2006
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BOREHOLE LOG CRJOI-0034

PROJECT MOAB DATE DRILLED 10/2512005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT, DRILUNG COMPANY Lavne GeoConstrucion CORE SIZE(S) (IN) 2.5
SITE Crescent Juncton DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. ,J.

WELL NUMBER CRJ01-0034 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6797123.55 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123600.34 REMARKS

SURFACE ELEV. ( FT NGVD) 5021.80

HOLE DEPTH (FT) 15.50

,- > "J -s GRAPHIC-* B z n O dOG LITHOLOGIC DESCRIPTION

3 0-4.0 ft. SANDY SILT (ML); brown (10YR 5/3), strong HCL, dry, loose to medium dense.
very fine grained sand, roots, rock fragments, mottled.

5020- 12
B 1 20-4.0 ft. medium dense to dense.
12

17

22

4.0-5.0 ftL Not Sampled.

5.0-7.0 ft. SANDY SILT (ML). brown (loYR 5t3), weak HCL, dry, lose to medium dense,

_ St 20 2.0 very fine grained sand, rock fragments at 7.0 ft.

13

5015- 20

U) 7.0-9.5 ft. Not Sampoled.

7 .~, * 9.511.5ft. SANDY SILT (ML); pale brown (10YR 6/3). weak HCL, dry, medium dense,
-10- .very fine to fine grained sand, rock fragment (mostly at 11.5 ft.).

12 II1
17 l J

5010- . 11.5-15.0tf NotSampled.

_ 13.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

15 - . - 0.3 1 ii. WT ANCOSHALE:

. 15.5 ft. first refusal in bedrock.
Total Depth 15.50 ft.

Borehole terminated at depth of blow CDunt refusal In weathered Manros Shale.
5005-

Ctoiler = U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006tGRAND JUNCTION. COLORADOI
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BOREHOLE LOG CRJOl-0035

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0035
NORTH COORD. (FT) 6796721.87
EAST COORD. (FT) 2123592.71
SURFACE ELEV. ( FT NGVD) 5009.00
HOLE DEPTH (FT) 15.25

DATE DRILLED 10/25/2005 BIT SIZE(S) (IN) 8.0
DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN)_ 2.5
DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Neaman, J.
REMARKS

= -J
�- 0
EL Co
III 1z
a -

LITHOLOGIC DESCRIPTION

- 5-

-10-

-15-

0-2.0 ft. SANDY SILT (ML); very pale brown (10YR 714), strong HCL. dry, loose to
medium dense, very fine grained sand, roots, rock fragments.

2.0-4.0 ft. color change to brown (10YR 513). weak HCL, dry, medium dense, very fine
grained sand, mottled, trace rock fragments.

4.0-5.0 Rt. Not Sampled.

5.0-7.0 Rt. SANDY SILT (ML): brown (1OYR 5/3), weak HCL. dry, medium dense to dense.
very fine grained sand, mottled, trace rock fragments.

7.0-10.0 iR. Not Sampled.

10.0-12.0 ft. SANDY SILT (ML); brown (10YR 5/3), weak HCL, dry, medium dense to very
dense, very fine grained sand, mottled, trace rock fragments.

@12.0 ft., highly weathered Mancos Shale bedrock In shoe.
12.0-14.5 fR. WEATHERED MANCOS SHALE BEDROCK: Not sampled.

14.5-1525 ft. WEATHERED MANCO§S-HALE:

15.25 ft. first refusal in bedrock.
Total Depth 15.25 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

.Qtoller U.S. DEPARTMENT OF ENERGY | PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO IG



BOREHOLE LOG CRJOl-0036
PROJECT MOAB DATE DRILLED 10/25/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJOl-0036 SAMPUNG METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796320.19 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123585.09 REMARKS

SURFACE ELEV. ( FT NGVD) 4997.40
HOLE DEPTH (FT) 20.40

IL 3 R O m a. GRAPHIC LITHOLOGIC DESCRIPTION
..-. z J Z , 2 0 LOG
WUj w3

_ =0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6J3). strong HCL. dry to very slightly moist,
3 . very fine grained sand, roots, slightly cohesive, rock fragments, mottled.
3 1.65

4995- 45 ' 1 --

a 1575
7

4.0-5.0 ft. Not Sampled.

-5- _4 l.lT 5.0-7.0 f SANDY SILT (ML), pale brown (10YR 6/3). strong HCL, dry to very slightly

_1 moist, verfine grained sand, roots, slightly cohesive, rock fragments, mottled.

4990-7.0-10.0 f Not Sampled.

-05 ' fj 10.0-12.0 ft. SANDY CLAYEY SILT (ML); light yellowish brown (10YR 6/4). weak HCL. dry
7 to very slightly moist, medium dense, very fine grained sand, very slightly cohesive.
_ s 1S5 : motled. trace rock fragments.

10 iii -- ----------------------------- -

4965-. 12.0-1 5.0hf. Not Sampled.

-15 _ 15.0-17.0 ft. SANDY CLAYEY SILT (ML); lightly yellowish brown (10YR 614). strong to
1. 1 1 weak HCL. dry to very slightly moist, medium dense to very dense, very fine grained sand,
26 1S5 X trace rock fragments, mottled, very slightly cohesive.
32 0 ' J l@17.0 ft.. highly weathered Mancos Shale bedrock In shoe.

4980- 17.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: Not sampled.

20 - 0.3 20.0-20.4 ft. WEATHERED MANCOS SHALE: highly weathered.

@20.4 ft. first refusal In bedrock.
Total Depth 20.4 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

4975G

CtollerU.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
Stolle GRAND JUNCTION, COLORADOI

K>



BOREHOLE LOG CRJOI-0037

PROJECT MOAB DATE DRILLED 10/25/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstwction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0037 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795918.52 DRILL OPERATOR Neaman, J.
EAST COORD. (Fl) 2123577.47 REMARKS

SURFACE ELEV. ( FT NGVD) 4985.90
HOLE DEPTH (Fr) 20.40

IL Mn
'DE WO

C.)

Jo

(an

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-_

-5-

2.0

1.75

2.0

2.0

x
x
x

.- 4
1
I-1

I11

i1

1.I
II.4

J I

WEI

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6V3), strong HUL, dry, loose to medium
dense, very fine grained sand, roots, shale rock fragments. mottled.

2.0-4.0 ft. medium dense, rock fragments (more than above).

4.0-5.0 ft. Not Sampied.

5.0-7.0 ft. SANDY SILT (ML), pale brown (lYR 613), strong to weak HCLC dry, medium
dense to dense, very fine grained sand, rock fragments, mottled.

7.0-10.0 fT. Not Sampled.

10.0-12.0 ft. SANDY SILT (ML)- bron~ish yellow (lOYR 6/6). weak HCL, dry, medium
dense to dense, very fine grained sand, trace rock fragments.

12.0-15.0 Rf. Not Sampled.

-10-

fI

_15-
0.75

0.45

1 Il l h5.0-16.0 ft. SANDY SIT (ML): very pale brown (IOYR 7Y3). strong HCL. dry, dense to
ZNJJ j L L very dense. y vefine grained sand, rock fragments, mottled.

F 16.0-20.0 f. Not Sampled.

_ . . _ _ _ _ _ . . . ........................... 
..... ... .

B . .

'- '

18.0-20.0 ft WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

20.0-20.4 ft. WEATHERED MANCOS SHALE:-20-
_ _ . . __ _ ..... .. _ . _ __ .. .___ _ .......... __.

@20.4 ftL first refusal in bedrock.
Total Depth 20.4 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

_________ £

Stoller U.S. DEPARTMENT OF ENERGY I AGE I OF 1
GRAND JUNCTION, COLORADO I 0212112006



BOREHOLE LOG CRJOI-0038
PROJECT MOAB DATE DRILLED 10124/2005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction, UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.

WELL NUMBER CRJO1-0038 SAMPPUNG METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795516.84 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123569.85 REMARKS

SURFACE ELEV. ( FT NGVD) 4975.30
HOLE DEPTH (FT) 15.75

>~ -3? J~(-C 0 Z CL Z GRAPHICLL 0 C O LOG LITHOLOGIC DESCRIPTION

4975- 4 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
_ dense, very fine grained sand, roots. trace rock fragments, mottled.

1.95

10. 1.6

10

4.0-5.0 ft. Not Sampled.

5 -10- 46- 1S - - - - - - - 1.-1 .- - AD - lr - 5 ver - t - v - 1Y - /) ston HCL dry - es -to - -

4970- 6 07.0 ft. SANDY SILT (ML); pale brown (10YR 6/3). strong to weak HCL, dry, me;diumo
.I1: sdense, very fine grained sand. mottled..

.10
7G0-10J 0 ft. Not Sampled.

4965- ie Tf T (51012ft. SANDGY SILT(ML); very pale brown (OyR 7T4-).-stro-ng FCL, dry, dense 'to~
1.8rydns.vey111111edsanrokfrgens(mostly In shoe).-

5014.5'

12.0-15O0ft. Not Sampled.

4960- 41 0.75 . ,15.0-15.5 ft. SANDY SILT (ML); very pale brown (10YR 7/4). strong HCL, dry, dense to
,very dense, ver fine grained sand, rock frmoments (mostly In shoe).
x15.5-1 5.75 ft. WEATHERED MANCOS SHALE BEDROCK:
@15.75 ft. first refusalin bedrock.

Total Depth 15.75 ft.
Borehole. termolnated at depth of blow wount refusal In weathered Mancos Shale.

StollerU.S. DEPARTMENT OF ENERGY 7PAGE I OF 1 02/21/2006



BOREHOLE LOG CRJOI -0039
PROJECT MOAB DATE DRILLED 10/2412005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJOl-0039 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795115.16 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123562.23 REMARKS
SURFACE ELEV. ( FT NGVD) 4966.90
HOLE DEPTH (FT) 20.75

_ _0
I C m GRAPHIC LITHOLOGIC DESCRIPTION

3 0-4.0 ft. SANDY SILT (ML); pate brown (10YR 6f3). strong HCL, dry. loose to medium
4 I dense, very fine grained sand, roots, trace rock fragments.

4965-
5 2.04.0 ft. medium dense, mottled.
8

4.0-5.0 ft. Not Sampled.

4 _ . .l 5.0-7. ft SANDY SILT (ML); pate brown (10YR 6/3), strong to weak HCL. dry, loose to

4. medium dense, very fine to fine grained sand (more than above), slightly cohesive.8 .8

7.0-10.0 R Not Sampled.

10- I I r f_ 10-12.0 ft SANDY SILT (ML); very pale brown (10YR 7/4), strong HCL. dry, mediumJj55 28 dense to very dense, very fine grained sand, rock fragments.

12.0-15.0 ft. Not Sampled.

-15 - 20 T7flT 150-16.5 ft SANDY SLT (MLj ; very pale b rown (10YR 7/4). strong to weak -CL, dry.
_8 1'5 W very dense, very fine grained sand, rock fragments, mottled.

4950- 16.5-20.0 ft. Not Sampled.

- 20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -48 0.75 .I 20.0-20.5 ft. SANDY SILT (ML) very pale brown (1OYR 7/4). strong to weak HCL dry,
e dense_,, _very fine grained sand, rock fragments, mottled.

_20.5-20.75 ft WEATHERED MANCOS SHALE BEDROCK:
_ 4945- . @20.75 ft. first refusal in bedrock. h 20.75 f

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

S-toller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02121/2006Sto I/erGRAND JUNCTION, COLORADO



BOREHOLE LOG CRJOl-0040

PROJECT MOAB DATE DRILLED 10/2412005 BIT SIZE(S) (IN) 8.0

LOCATION Crescent Junction. UT, DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.

WELL NUMBER CRJO1-0040 SAMPLING METHOD SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) 6794713.48 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123554.61 REMARKS

SURFACE ELEV. (FT NGVD) 4957.60.
HOLE DEPTH (FT) 20.50 - _

0 5 Z GRAPHICE( M j c f o OGP LITHOLOGIC DESCRIPTION

4 \ . _. 0-4.0 ft. SANDY SILT (ML); pate brown (10YR 6/3). strong HCL, dry, medium dense, very

I _IT.8o fine grained sand. roots.

10

1.8 2.0-40 ft. rock fragments, troe rots, mottled.

_ . 4.0-5.0ft. Not Sampled.

-5-\} :i 5.0-6.5 ht. SANDY SILT (ML), pale brown (10YR 6/3), strong HCL. dry, dense lo very

22 _ o IA A I j4JjX dense, very fine grained sand, rock fragments, trace roots, mottled.-

_ _ 6.5-10.0 ft Nat Sampled.

4950- .

-10 - s \ 3,.10.0-12.0 ft SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, medium dense,

_ 0 2.0 < G: . very fine grained and, motted.

_ . ~12.0-15.0fh. Not Sampled.
_4945

-15 -_ 22 11lT 15.0-16.5 f. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, dense to very
_o . _ 9mSdense, very fine grained sand, moted. Parts o praire dog on enter bit - discard samples.

501T

_.17-200h. Not Sampled.
4940-

_ 18.5-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: no dntinog change, but inferred
_ _ .to occur midway in the range of 17.0 to 20.0 ft.

-200- sois0.5 20.0-20.5 fn. WEATHERED MANCOS SHALE:

@20.5 ft. first refusal In bedrck.
.Totl Depth 20.5 ft.

_ _ .Borehole terminated at depth of blowv oount refusal In weathered Mancoss Shale.

4935-

tolrU.S. DEPARTMEN OENRYPG1OF102/06

Sto- tie GRANDyUNCTON. COLORAD



BOREHOLE LOG CRJOIr0041

PROJECT MOAB DATE DRILLED 10/23/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0041 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794311.80 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123546.99 REMARKS -
SURFACE ELEV. ( FT NGVD) 4949.80
HOLE DEPTH (FT) 12.00

2 0 GRAPHIC LITHOLOGIC DESCRIPTION
-J - LOG

_ r 0-4.0 ft. SANDY SILT (ML) pale brown (1OYR 613). strong HCL, dry, loose, very fine
grained sand, roots, trace rock fragments.

2.0
4

4

2.0-4.0 ft. medium dense.

6 1.65

7

4.0-5.0 ft. Not Sampled.

4945-

--4_ ._ 5.0-7.0 ft. SANDYStLT (ML): very pat brown (10YR 7/4), strong HCL. dry, medium

1 _dense, very fine grained sand (more than above), mottled.

13

12

7.0-10.0 ft. Not Sampled.

4940-

* . 1.0- 05 ft. SANDY SILUT (ML), _very p~ate brw UlYR 714) Fstrong iHCL.dry,- medi~um~
dense, very fine orained sand, mottled.

_ 36 10.5-12.0 ft. WEATHERED MANCOS SHALE BEDROCK:
_ - 1.75

41 /

._505 / )
@12.0 ft. first refusal In bedrock.

Total Depth 12.0 ft.
Borehole terminated at depth of blow count refusal In weathered Manoos Shale.

4935-

Cetoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/20063 l GRAND JUNCTION, COLORADO '
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BOREHOLE LOG CRJOI-0042

PROJECT MOAB DATE DRILLED 10/23/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Juncton DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJOl-0042 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6793910.12 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123539.37 REMARKS

SURFACEELEV.(FTNGVD) 4941.90
HOLE DEPTH (FT) 16.00

I -J

aE a' m O
C-)

<U.-
CW

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-_ A .E w P.1 w f ] w |

xx
i E
2

- 5-

-10-

lET

0-4.0 ft. SANDY SILT (ML): pale brown (10YR 6t3). strong HCL. loose, roots, mottled.

2.0-4.0 ft. loose to medium dense.

4.0-5.0 ft. Not Sampled.

5.0-7.0 Rft SANDY SILT (ML): pal brwn (l0YR 63). strong HCL medium dense.
motled.

7.0-10.0 t Not Sampled.

10.0-12.0 t. SANDY SILT (ML very pale brown (OYR 7/4), stirong HCL dry, dense to
very dense, very fine grained sand (more than above).

12.0-15.0 t. Not Sampled.
I "flu'

___13.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

15.0-1 6.0 ft. WEATHERED MANCOS SHALE:-15-

. first refusal in bedrock.
Total Depth 16.0 ft.

Borehole terminated at depth of blow count refusal In weathered Manros Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF I
GRAND JUNCTION, COLORADO I

02/21/2006

K>



BOREHOLE LOG CRJOI -0043

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJOl-0043
NORTH COORD. (Fr) 6797115.93'
EAST COORD. (FT). 2124002.01
SURFACE ELEV. (FT NGVD) 5018.70
HOLE DEPTH (FT) 1 1.00

DATE DRILLED 10/23/2005
DRILLNG COMPANYLaeGeontutn
DRILLING METHOD Hollow Stem Auger,
SAMPLING METHOD SPLIT SPOON
DRILL OPERATOR Nearman, J.
REMARKS _ _ _ _ _ _ _ _ _ _ _ _

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY -Reed. J.
WIL(FT BGS)

= -J
i- 0
CL M
W t:
a

WtO

co3. �-0 Z_J -
co 0

0
< L-Uc w

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

- 5-

-10-

5015-

5010-

4

7

S

a

5

a

9

la

31

'7

49

50/T,

35

1.6

(IVL) very pale brown (10YR 7/4). strong HCL. dry, mnedium dense,
sand, rock fragments.

4.0-5.0 ft. ot Sam;ple-d.

2.-4.0Z ft.-paleFbrown (IYR- 6/13-)stron-g HCL. d-ry, medium dens-e, v-er-yItn-e gra-ine-d s-an-d
(less than above), trace rock fragments, mottled.

; HCL. dr, mediumf ld-ense-

1.9

7i.0:-W-0.0ft.NtSampl1ed. @7.0 ft. lrs-t re-fu-sal in -bed-ro-ck.-

10.0-11.0 ft. MANCOTS SHAE:§ Sand shale. --- --- -

0.65

Total Depth 1 1.0 ft.
Borehole tern~nated at depth of' blow wount refusl In weathered Mancos Shale.

500-

S toiler U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO - PAGE I OF 101120

K-'



BOREHOLE LOG CRJO1-0044

PROJECT MOAB DATE DRILLED 10/23/2005' BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction, UT. DRILLING COMPANY Layne GeoConstrudion CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJ01-0044 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796714.25 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123994.39 REMARKS

SURFACE ELEV. ( FT NGVD) 5006.40
HOLE DEPTH (FT) 11.00

IW-C
DIL_

cno
C.,l-

j1Wa. > ---
Iot

co w
IGRAPHIC

LOG LITHOLOGIC DESCRIPTION

2.0

2.04.0 R strong to weak HCL

.0 __. f -- 7.--Not----Sampled---4.65.0 ft. Not Sampled.

- 5-

-10--

5.0-7.0 R SANDY SILT (MLt bmo (l YR 5/3) strong HCL, dry, lose, rots, very ine
grained sand, rock fragments, mnoted.

1.8

0.8

t Not Sampled.

brown(ROYRR /). st-rong HCL.dry, looe, rotsver-y fine

SHALE BEDROCK:

r_%1 n ft c rah<:t f-In hs1 r

Total Depth 11.0 ft.
Borehole lerminated at depth of blow count refusal In weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO I 02/21/2006
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BOREHOLE LOG CRJOl-0045
PROJECT MOAB DATE DRILLED 10/23/2005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0045 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796312.57 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123986.77 REMARKS

SURFACE ELEV. ( FT NGVD) 4993.60
HOLE DEPTH (FT) 11.00

E j m G R P H ICG LITHOLOGIC DESCRIPTION

CD 0 < .... ..... . . . A .........._0s i S .............. -

4990-

2

3

S

9

7

10

15

14

7

14

33

5OJ5 5

-5-

-10-

2.0

1.7

1.6

0.7

7
iL

t�-

I-1

:i.

14

:A

i

i

I

7
rn-.I'Ijk;1414

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6r3), strong HLL, d.^y. loose to medium
dense, roots, very fine grained sand, trace rock fragments.

2.0-4.0 ft. mottled.

4.0-5.0 Rf Not Sampled.

5.0-.5 f SANDY SLT (ML): pale brown (10YR 6/3). strong HCL, dry, loose to medium
dense, roots, very fine grained sand, trace rock fragments.

6.5-7.0 ft. SANDY SILT (ML) paie brown (10YR 61.). weak HCL, dry, medium dense to
_ver^ dnse yerve fnejgrained and…_

7.0-10.0 Rf Not Sampled.

10.0-10.5 ftL SANDY SILT (ML) pal brown (lYR 63) strong HCL. dry, medium dense to
. very dense. very fine arained sand.

4985-

25

50W.V
LLILAtL!L L.
_=._ Z - ., _ _ _ _ _ = _ - * - - -_A ,,,, .A _ ................. _ _

ww Ss: 10.5-11.0 ft. WEATHERED MANCOS SHALE BEDROCK:
. x _

_ I _ _ .. . _ . . . .

@11.0 ft. first refusal In bedrock.
Total Depth 11.0 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

4980-

S-toller U.S. DEPARTMENT OF ENERGY PAGE I OF 1 .0212112006
GRAND JUNCTION. COLORADO P0.

Ku



BOREHOLE LOG CRJOI-0046

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0046
NORTH COORD. (Fr) 6795910.90
EAST COORD. (IFT) 2123979.15

DATE DRILLED 10123/2005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.

WL (FT BGS)SAMPLING METHOD
DRILL OPERATOR
REMARKS

SPLIT SPOON
Neaman, J.

SURFACE ELEV. ( FT NGVD) 4985.00
HOLE DEPTH (FT) 15.60

Oz
MO

tug
Otz<0)-to w

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-5- 4980-

3

3

7

S

7

13

23

a

la

22

24

27

32

41

45

39

.Is.ag

3.0-4.0 ft. rock fragments

4.0-5.0 fL Not Sampled.

1.8 U_
U1

5.0-7.0 ft. SANDY SILT (ML); pae brown (OYR 613). weak HCL. dry, medium dense to
dense, very fine grained sand, rock fragments.

7.0-10.0 f. Not Sampled.

10.0-12.0 ft. SANDY SILT (ML): pal brown (lYR 6/3). weak HCL. dry, very dense, very
fine grained sand.

12.0-15.0 ft. Not Samrpled.

-10- 4975-

1.95

0.60

7
-

13.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

-15- 4970-
56t nWEATHERED MANCOS SHALE: - I

@15.6 ft. first refusal in bedrock.
Total Depth 15.6 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF |
GRAND JUNCTION, COLORADO . I 02/21/2006
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BOREHOLE LOG CRJOI-0047

PROJECT MOAB DATE DRILLED 10/2312005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0047 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795509.22 DRILL OPERATOR . Neaman, J.
EAST COORD. (FT) 2123971.53 REMARKS
SURFACE ELEV. ( FT NGVD) 4974.40
HOLE DEPTH (FT) 15.50

Ur2
i-CD

Co?r �_0 Z_J =)Co 0
L)

-Jc

<0.~(n w E
GRAPHIC

LOG LITHOLOGIC DESCRIPTION

_ 5 _

-10-

-15-

7

7
]flll
jJ llaI

0-4.0 ft. SANDY SILT (ML); pale browWn (OYR 613), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, rock fragments, mottled.

2.0-4.0 ft. medium dense to dense.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY ST (ML); pale brown (10YR 6/3), weak HCL. dry, medium dense to
dense, very fine grained sand.

7.0-10.0 f Not Sampled.

10.0-12.0 ft. SANDY SILT (ML); pale brown (10YR 613). strong HCL. dry, dense to very
dense, very fine grained sand, rock fragments at 12.0 ft.

12.0-1 5.0 ii. Not Sampled.

14.0-15.0 It. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

15.0-15.5 ft. WEATHERED MANCOS SHALE:
@g15.5 ft first refusal in bedrock.

Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

.Ctoller -
ki ��

U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO IP 0212112006



K> BOREHOLE LOG CRJOI-0048

PROJECT MOAB DATE DRILLED 10/2312005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0048 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795107.54 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123963.91 REMARKS
SURFACE ELEV. ( FT NGVD) 4964.40
HOLE DEPTH(FT) 16.50

o J U Z ° GRAPHIC LITHOLOGIC DESCRIPTION

- _ -J L- r1
2
A.

7

7

5

8

13

14

-5-

1.90

1.70

1.95

195

x

X
.1I.

II;I I

II t� ,

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry, loose to medium
dense. roots, very fine grained sand. tae rock fragments. mottled.

4.0-5.0 ft Not Sampled.

5.0-7.0 t SANDY SILT (ML): pale brown (10YR 613), strong HCL. dry, mediumr dense to
dense, very fine grained sand, mottled.

7.0-10.0 t. Not Sampled.

10.0-12.0 ft. SANDY SILT (Mr; light yelwish brown (1OYR 6/4), strong to weak HCL.
dry. dense to very dense, very fine grained sand (more sand than above).

12.0-1 50 ft. Not Samrpled.

15.0-155 f. SANDY SILT (MLk light ellowish brown (10YR614), strong to weak HCL,
dry, dense to very dense. rock fragments. very fine arained sand.

-10-

"I'4
-15-

1.3 15.5-16.5 ft. WEATHERED MANCOS SHALE BEDROCK:
-I---

@16.5 ft. frst refusal In bedrock.
Total Depth 16.5 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 Of 1 02121/2006
GRAND JUNCTION, COLORADO I
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BOREHOLE LOG CRJOl-0050
PROJECT MOAB DATE DRILLED 10122/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJo1-0050 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794304.18 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123948.67 REMARKS

SURFACE ELEV. ( FT NGVD) 4948.00
HOLE DEPTH (FT) 20.50

_ 4 4 l o. . _. GRAPHICCL. M -j z 0 :) 20~~ O LITHOLOGIC DESCRIPTION

2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose edium

_2.0 dense, roots, very fine grained sand, mottled.

1.90 .0ft medium dense to dense.

18

40-50 ft. Not Sampled.

_ 49 0 T. f - - - - - - - - - - - - - - -

-10- .\.7.0 ft SANDY SILT (ML); lighl brownish gray (10YR 6/2). weak HCL, dry, medium t
187 2.0 2 _dense to dense, very fine grained sand, (mare than above). -

-23
20-100 ft. Not Sampled.

4940-

10-20 10T1 T 100-12.0 ft SANDY SILT (ML); very pale brown (10YR 7/3). weak HCL, dry, dense to

20 111111 verydense,vryfinegrainedsand.,rockfragmentstraceFestain.
40

12.0-15.0 ft Not Sampled.

4935-

24 TI.TliT. 15.0-16.0 ft_ SANDY SILT (ML). very pale brown (10YR 7/3). weak HCL, dry, dense to

085 iL -very ensevery fine grained sand.- --

16.0-20.0 ft. Not Sampled.

_ 4930- x18.0-20.0 ft WEATHERED MANCOS SHALE BEDROCK: No dniling change, but Inferred
;~5 to orccur midway in the range of 16.0 to 20.0 ft.

-20 - 05 0.45 20.0-20.5 ft WEAHE-RED MANC-S SHALE: -

@20.5 ft. first refusal In bedrock.
Total Depth 20.5 ft.

Borehole terminated at depth of blow count refusal in weathered Manoos Shale.

4925-

Ctoler U.S. DEPARTMENT OF ENERGY | PAGE 1 OF 1 02/21/2006
Lo e GRAND JUNCTION, COLORADO I



K-' BOREHOLE LOG CRJOI-0051

PROJECT MOAB DATE DRILLED 10/22/2005 _ BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstnuction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJOl-0051 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6793902.50 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123941.05 REMARKS

SURFACE ELEV. ( FT NGVD) 4940.30
HOLE DEPTH (FT) 11.00

us -J
c~l E

cno
3.,~

U of

eatV) uirnu

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-l- - _

- 5-

-10-

4940-

4935-

4930-

3

a

9

11

8

12

11

14

Is

15

14

31

4.0-5.0 ft. Not Sampled.

.0-7.0 ft. SANDY SILT (ML); pale brown (YR 6/3), strong IH-CL, dry, medium dense to
dense, very fine grained sand, trace roots.

7.0-10.0 af. Not Sampled.

04.0 ft. SANDY SILT (ML); pale brown (10YR 6M3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, mottled.

2.0-3.0 ft. medium dense.

3.04.0 ft. sand Increases

2.0

0.8
38

so's.

pal brown (lOYR 613). strong HCL. dry, medium dense to

ALE BEDROCK: highly weathered.

I11.0 ft. first refusal in bedrock.
Total Depth 11.0 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADOI
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BOREHOLE LOG CRJOI-0052

PROJECT MOAB DATE DRILLED 10/22/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0052 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6793500.83 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2123933.43 REMARKS

SURFACE ELEV. ( FT NGVD) 4933.50
HOLE DEPTH (FT) 15.75 - '

Co we I-

0. UJI3 o O:' z -GRAPHICE -J: 9 _J LOG LITHOLOGIC DESCRIPTION

2 04.0 ft. SANDY SILT (ML): pale brown (10YR 6l3), strong HCL, dry, loase to medium
3 _ dense, roots, very fine grained sand, motled.

2_0

7

4

10 1.4
14

4930-

4.0-5.0 ft. Not Sampled.

7 5.0-15 ft. SANDY SILT (ML): pale brown (IOYR 6/3). strong HCL, dry, medium denseto

_dense roots, very fine grained sand, mottled.
1.8

F. 75. ft. first NotSampled.

40_1.3 very fine grained sand, mottled.

5WT
11.5-15.0 ft. Not Sampled.

4920-

1-0.7 . . 15015. ft. SANDY VSILT (ML-); very p-ale broaw-n (lOYR 7/3-). stro-ng H-CL, dry, ver-yd-ense.
very fine grained sand. mo.led.

- 15.5-15.75 ft. WEATHERED MANCOS SHALE BEDROCK: Fe stained.
_15.75ft. first refusalInbedrod.

Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal In weathered Manoos Shale.

4915P

Ctolle U.S.DEPARTMENT OF ENERGY PAGEIOF102106St~~l/er' ~~GRAND JUNCTION, COLORADO OF1 0//2 6



BOREHOLE LOG CRJOI-0053

PROJECT MOAB DATE DRILLED 1012212005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstructon CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0053 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796706.63 DRILL OPERATOR Nearman, J.
EAST COORD. (Fr) 2124396.07 REMARKS

SURFACE ELEV. ( FT NGVD) 5007.70
HOLE DEPTH (FT) 10.40

D-E_

fti

6

,ZA
tzo

co
2 1z
<C,-to W

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

0-4.0 ft. SANDY SILT (ML): brown (10YR 513). strong HCL, dry, loose to medium dense.
roots, very fine grained sand, mottled.

4.0-5.0 t Not Sampled.

5.0-6.5 R. SANDY SILT (ML); rown tle YR 513). strong HCL. dry, loose to medium dense.
roots, very fine grained sand, motted.

-5-

_ . . . _ _ . . _ _ _ _ . . _ _ _ _ . . . _ _ _ _ _ _ _ .

6.5-7.0 ft. WEATHERED MANCOS SHALE BEDROCK:

7.0-10.0 Rf. Not Sampled. -

-10-
10.0-10U.4. V WEA~THEREDUlVANCOS SHALE:

@10.4 ft. first refusal in bedrock.
Total Depth 10A ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller
Lj~

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO IPAGE 1 OF 1 02/21/2006
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BOREHOLE LOG CRJOI-0054
PROJECT MOAB DATE DRILLED 10/2212005
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger
WELL NUMBER CRJOI-0054 SAMPLING METHOD SPLIT SPOON
NORTH COORD. (FT) 6796304.95 DRILL OPERATOR Nearman, J.
EAST COORD. (FT) 2124388.45 REMARKS.
SURFACE ELEV. (FT NGVD) 4993.10
HOLE DEPTH (Fl) 11.25

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

I -J
LOmLUCZ.

WI:°
m )

W Ofu- J

0i g
GRAPHIC

LOG LITHOLOGIC DESCRIPTION

-4
3

2

014.0 fl. SANDY SILT (ML); light brownish gray (10YR 6/2), strong HCL, dry, loose to
medium dense, roots, very fine grained sand.

1.8

5

5

I

1

12

- 5-

1.65

2.0

4.0-5.0 ft. Not Sampled. 7 -

5.0-7.0 t. SANDY SILT (ML); very pale brown (sOYR 714), strong HCL, dry, oose to
medium dense. very fine grained sand (more than above).

7.0-10.0 ft. Not Sampled.

10.0-10.5 ft. SANDY SILT (ML); very pale brown (10YR 7/4), strong HCL, dry, loose to

F-

4985

-10-

1.3 i SHALE BEDROCK:

(1125ft. firstrefusalInbedrock.
Total Depth 11.25 ft.

Borehole termrnated at depth of blow count refusal in weathered Manoos Shale.

Stooler . U.S. DEPARTMENT OF ENERGY PAGE 1 OF G 02/21/2006
GRAND JUNCTION. COLORADO ' . PGE F Z12



BOREHOLE LOG CRJOI-0055
PROJECT MOAB DATE DRILLED 10/22/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0055 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (Fr) 6795903.27 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124380.83 REMARKS
SURFACE ELEV. ( FT NGVD) 4982.10
HOLE DEPTH (FT) 11.75

. . . .

W 0
tL MO

0.
<U.-mw L

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

_

5

7

5

9

12

(ML); brown (10YR 5/3). strong HCL. dry, loose to medium dense,
J sand.

1.6

-10-

1.9

4975-

4.0-5.0 fn. Not Sampled.

5.0-7.0 ft SANDY SILT (ML); pale brown0(IYR @3). strong to weak HCL, dry, rmedium
dense to dense, very fine grained sand. rock fragments and subrounded gravel, more sand
than above.

7.0-10.0 ft. Not Sampled.

10.0-11.0 f. SANDY SILT (ML)- pale brown (lYR 6/3). strong to weak HCL. dry, medium
dense to dense, very fine grained sand, rock fragments and subrounded gravel.

2.0
11.0-11.75 It WEATHERED MANCOS SHALE BEDROCK:

@11.75 ft first refusal in bedrock.
Total Depth 11.75 ft

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO .



BOREHOLE LOG CRJOl-0056

PROJECT MOAB DATE DRILLED 10/21/2005 BITSIZE(S)(IN) 8.0

LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJ01-0056 SAMPUNG METHOD SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) 6795501.60 DRILL OPERATOR Neaman, J.
EAST COORD. (Fr) 2124373.21 REMARKS

SURFACE ELEV. ( FT NGVD) 4972.60
HOLE DEPTH (Fr) 11.80 _

m D

LJ~

W Lu

<0:

IGRAPHIC
LOG

LITHOLOGIC DESCRIPTION

- 5-

-10-

4970-

4965-

2

2

5

7

10

Is

10

13

14

16

13

27

50

- V41

2.0

1.6

1.5

1.7

7

(ML); light yellowish brown (1OYR 614), strong HCL. dry, loose,
I sand.'

hiM.Ii

2.0-4.0 ft. loose to medium dense, trace roots.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft SANDY SILT (ML); light yellowish brown (1lOYR 6/4). strong I-CL. dry, loose to
medium dense, trace roots; very fine grained sand.

7.--1-0.0 ft. Not Sampled.

10.0-11.0ft. SANDY SILT (ML); light yellowish brown (l0YR 6/4). strong IICL. dry, oose
dense, roots, very fine grained sand.

Iv cu..L~vn R~ C nannFK-
ncu -. -o -nL -- nr.

@11.8 ft. first refusal In bedrock.
Total Depth 11.8 ft.

Borehole ternrinated at depth of blow count refusal In weathered Mancos Shale.
4960-

_ _ _

Stoller DEPARTMENT OF ENERGY PAGE 1 OF I 1
GRAND JUNCTION, COLORADO
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BOREHOLE LOG CRJOI-0057

PROJECT MOAB DATE DRILLED 10/21/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruation CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0057 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795099.92 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124365.59 REMARKS '

SURFACE ELEV. ( FT NGVD) 4962.90
HOLE DEPTH (FT) 15.75 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-J I3W~
C. ° C m GRCAoP HIC LITHOLOGIC DESCRIPTION

_L ,-. LOG
_ Co -<0 14L)U)L

I I- I K ,-T-.II

-10-

-15-

4960-

4955-

4950-

4945-

J

4

14

1?

21

5

a

7

1a

11

1.8

1.9

2.0

0.75

1.95

I
GID:

0-4.0 . SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry, loose, roots, very
fine grained sand.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML); pal brown (lOYR 6/3). strong HCL. dry, loose, roots, very
fine grained sand.

________________________________

7.0-10.0 ft. Not Sampled.

10.0-12.0 ft SANDY SILT (ML); very pale brown (IOYR 7/4), strong HCL. dry, loose to
medium dense, trace roots, very fine grained sand (more sand than above).

[1-2.0-15.0 f- Not Sampied.

13.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

15.0-15.75 rft WEATHERED MANCOS SHALE-
1 maa

@15.75 f first refusal i bedrock.
Total Depth 15.75 ft.

Borehole terminated at depth of blow oount refusal In weathered Mancos Shale.

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006to GRAND JUNCTION. COLORADO



BOREHOLE LOG CRJOI-0058

PROJECT MOAB DATE DRILLED 10/21/2005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0058 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794698.24 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124357.97 REMARKS

SURFACE ELEV. (FT NGVD) 4954.10
HOLE DEPTH (FT) 15.50

6
5 >
WO
ZJ Z
W tz

coo
C., motz I.1' GRAPHIC

LOG LITHOLOGIC DESCRIPTION

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3). strong HCL. dry, loase, roots, very
fine grained sand.

2.0

1.6

- 5 -

1.95

4.0-5.0 t. Not Sampled.

5.0-7.0 ft. SANDY SLT (ML), pale brown (lYR 6/3). strong HCL, dry, lose, very fine
grained sand.

7.0-10.0 ft. Not Sampled.

10.0-11.0 ft. SANDY SILT (ML) very pale brown (1 OYR 7/4), weak HCL, dry, medium
dense to dense.

11.0-15.0 ft. Not Sampled.

-10-
0.8

12.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from driling change.

-15-
0.4 15.0-15.5 ft WEATHERED MANCOS SHALE:

@15.5 f first refusal in bedrock.
h Total Depth 15.5 tr.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

_ _

S'tolIler U.S. DEPARTMENT OF ENERGY PAGE I OF 1 0212112006
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AS

j i



BOREHOLE LOG CRJOl-0059

PROJECT MOAB DATE DRILLED 10/21/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0059 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794296.56 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124350.35 REMARKS

SURFACE ELEV. ( FT NGVD) 4946.20
HOLE DEPTH (Fl) 20.50

=-5

0

_10

-15-

-20-

LITHOLOGIC DESCRIPTiON

SILT (ML); pale brown (1OYR 6/3), strong HCL, dry, loose, roots, very

4.0-5.0 ft Not Sampled.

5.0-7.0 ft. SANDY SILT (ML), pale brown (lOYR 673). strong HCL. dry, loose, roots, very
fine grained sand.

7.0-10.0 ft. Not Sampled.

10.0-12.0 aF SANDY SILT (ML); tght yellowish brown (lOYR 6/4), weak to no HCL. dry.
loose, very fine grained sand.

1 2.0-15.0 ft Not Sampled.

15.0-17.0 ft. SANDY SILT (ML); kght yellowish brown (1OYR 6/4), weak to no HCL, dry,
loose, very fine grained sand.

17.0-20.0 ft. Not Sampled.

18.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

20.0-20.5 f WEATHERED MANCOS SHALE:
@20.5 ft. first refusal in bedrock.

Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stooler U.S. DEPARTMENT OF ENERGY | PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I
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oK! BOREHOLE LOG CRJOI-0060

PROJECT MOAB
LOCATION Crescent Junction. UT.

DATE DRILLED 10/2112005 BIT SIZE(S) (IN) 8.0
DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger
WELL NUMBER CRJO1I0060 SAMPLING METHOD SPLIT SPOON
NORTH COORD. (FT) 6793894.88 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124342.73 REMARKS
SURFACE ELEV. ( FT NGVD) 4938.10
HOLE DEPTH (FT) 12.00

LOGGED BY Reed, J.
WL (FT BGS)

a.C I D
0- W I S 0-I w - w

LITHOLOGIC DESCRIPTION

3

3

7

11

14

15

-5-

-10-

4935-

4930-

4925-

U-4.0) IL bANUY SILT (ML); Pale brown (1OYK 7/4). strong H-CL. dry, loose, roots, very
fine grained sand.

_ _ _ __ __ __ _ __ __ _ __ __ _

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML). pale brown (lOYR 714), strong HCL. dry, it ose, roots, very
fine grained sand.

7.0-10.0 fR. Not Sampled.

3

3

3

5

7.5-10.U R. WEATHEKRU MANLUb SIHALE BDUROXK: Interred trom rnring change.

10.0-12.0 ft. WEATHERED MANCOS SHALE:21

34

40

,orS

a12.0 ft. first refusal i bedrock.
Total Depth 12.0 ft.

Borehole temrinated at depth of blow count refusal In weathered Mancos Shale.

_ _ _-

Stoller U.S. DEPARTMENT OF ENERGY PAGE I OF 1 0212112006
GRAND JUNCTION. COLORADO O



BOREHOLE LOG CRJOI-0061
PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJOI-0061
NORTH COORD. (FT) 6796699.01
EAST COORD. (FT) 2124797.75
SURFACE ELEV. ( FT NGVD) 5002.00
HOLE DEPTH (FT) 10.70

DATE DRILLED 10/21/2005 BIT SIZE(S) (IN) 8.0
DRIUING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.

SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Neaman, J.
REMARKS

sLOLU
rvW0 I

S
Uj -

LUF

J C

M O
C.,

LITHOLOGIC DESCRIPTION

----- - ---- ----

-5-

-10-

5000-

4995-

4990-

5

10

S

17

a

a

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 5W3), strong HCIL. dry, loose, roots, very
fine grained sand, few rock fragments (sandstone and shale).

2.0-4.0 ft. only trace of rock fragments.

4.0-5.0 fR. Not Sampied.

1.9

I_ Tr - 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 613), strong HCL, dry, loose, roots, very
fine grained sand, few rock fragments (sandstone and shale).

7.0-10.0 f Not Sampled.

7

9

8.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

10.0-10.7 ft WEATHERED MANCOS SHALE. sandy shale.
43

:5mz-

0.75

110.7 ft. first refusal in bedrock.
. Total Depth 10.7 ft.

Borehole teminated at depth of blow count refusal In weathered Mancos Shale.

S4toller U.S. DEPAkRTMENT OF ENERGY .I PAGE I OF 1 0212112006
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BOREHOLE LOG CRJOl-0062

PROJECT MOAB DATE DRILLED 10/21/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstnuction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0062 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796297.33 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124790.13 REMARKS

SURFACE ELEV. ( FT NGVD) 4989.10
HOLE DEPTH (FT) 10.50 _

I 30 o |2 GRAPHIC LITHOLOGIC DESCRIPTION
ram WEt a .) 2row -rn Lu

Lv

-5-

04.0 ft SANDY SILT (ML); pale brown (10YR 613), strong HCL. dry, loose, roots. very
fine grained sand, rock fragments.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML)- pa-e br- (--YR 6/3). Strong HCL, dry, lose, roots, very
fine grained sand, rock fragments.

@7.0 ft. weathered bedrock on shoe.

7.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Not sampled.

10.0-10.5 . WEATHERED MANCOS SHALE:

1.7

-10-

010.5 ft. first refusal in bedrock.Jo . ._ ._ ... _ _ ._ _ _
Total Depth 10.5 ft.

pth of blow count refusal in weathered Mancos Shale.

_ _ _

Ctoller GRAND JUNCTION, COLORADO IPAGE 1 OF 1 02/21/2006



K> BOREHOLE LOG CRJOI-0063

PROJECT MOAB DATE DRILLED 10/21/2005 BIT SIZE(S) (IN) 8.0

LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJO1-0063 SAMPLING METHOD SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) 6795895.65 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124782.51 REMARKS

SURFACE ELEV. ( FT NGVD) 4979.80
HOLE DEPTH (Fr) 7.00

I-r -

Wa tz WU coO
V:~

wcz
Jgw

0. t~rz IGRAPHIC
LOG LITHOLOGIC DESCRIPTION

. light yellowish brown (1 OYR 6/4), strong HCL. dry, loose,
2

2

2

2

3

4

- 5 -

-10-

4975-

4970-

9

a

31

45

5SO4-

1.8

1.5

73A040 ft. SANDY SILT (ML): palo brawn (lOYR 6/3). strong HCL. dry, loose, trace roots.
very fine grained sand (less than above), mottled.

{4.05.5 Rf Not Sampled.

5.5-7.0 ft. WEATHERED MANCOS SHALE BEDROCK.

t7.0 R. first refusal In bedrock.
Total Depth 7.0 ft.

Borehole terminated at depth of blow oount refusal In weathered Mancos Shale.

5toller GRAND JUNCTION, COLORADO PAGE 1 OF 1 02/21/2006
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K-I BOREHOLE LOG CRJOl-0064

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0064
NORTH COORD. (FT) 6795493.98
EAST COORD. (FT) 2124774.89
SURFACE ELEV. ( FT NGVD) 4973.80
HOLE DEPTH (FT) 6.00

DATE DRILLED 10120/2005 BIT SIZE(S) (IN) 8.0
DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.

SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Nearman, J.
REMARKS

a L W L M
LITHOLOGIC DESCRIPTION

3

3

S

a

a

9

' 0-3.5 fl. SANDY SILT (ML); very pale brown (10YR 714), strong HCL, dry, loose, roots,
. very fine grained sand, rock fragments..

-5-

-10-

4970-

4965-

12

20

22

50W

3.5-4.0 ft. WEATHERED MANCOS SHALE BEDROCK:

4.0-5.0 f. Not Sampled.

5.0-6.0 nf. WEATHERED MANCOS SHALE:

igbtu ft. first refusal in bedrock.
Total Depth 6.0 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

St r U.S. DEPARTMENT OF ENERGY PAGE I OF 1 .02121/2006to erGRAND JUNCTION, COLORADO



BOREHOLE LOG CRJOI-0065

PROJECT MOAB DATE DRILLED 10/2012005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJO1-0065 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795092.30 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124767.27 REMARKS
SURFACE ELEV. (FT NGVD) 4960.90
HOLE DEPTH (Fl) 5.80

-J

C:L_ UJ.-J
C.) (o w

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

_

2.0

1.5
3.0-4.0 ft. WEATHERED MANCOS SHALE BEDROCK:

. Not Sampled.

-5- 5.0-5.8 Rf. WEATHERED MANCOS SHALE:
1.0

4955- @5.8 ft. first refusal in bedrock.
Total Depth 5.8 ft.

Borehole terninated at depth of blow count refusal In weathered Mancos Shale.

-10-

4950-

11oller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006tolGRAND JUNCTION, COLORADO



BOREHOLE LOG CRJOI-0066

PROJECT MOAB DATE DRILLED 10/2012005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1.0066 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794690.62 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124759.65 REMARKS

SURFACE ELEV. ( FT NGVD) 4952.60
HOLE DEPTH (Fr) 10.80

C0
0z
-J =)
M 0

L)

uJL

<n LU IGRAPHIC
LOG LITHOLOGIC DESCRIPTION

0-4.0 ft. SANDY SILT (ML); light brownish gray (10YR 6/2). strong HCL. dry, loose to
medium dense, roots, very fine grained sand.

1.7

_ _ _ _ _ __5 ft Not_ _ __Sam_ _ _ __ed.4.0-5.0 Rt. Not 9a pQe.

- 5 -

-10-

brownish tgray (`OYR 6@2), strong HCL, dry, loose to

E7.RO1K:

1lBS

4945-

.7.0-10.0 ft. Not Sampled.

510.-108 R.L WEATHERED MANCOS SHAL E:
1.0

i0.8 tL first refusal hnbedrock.
) Totat Depth`10.8t R.

brehole terminated at depth of blow count rekisat in weathered Mano~s Shale.

Stoller ~~GRAND JUNCTION, COLORADO I G F1 0/120
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BOREHOLE LOG CRJOl-0067
PROJECT MOAB DATE DRILLED 10/20/2005
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger
WELL NUMBER CRJO1-0067 SAMPLING METHOD SPLIT SPOON
NORTH COORD. (FT) 6794288.94 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2124752.02 REMARKS
SURFACE ELEV. ( FT NGVD) 4944.70
HOLE DEPTH (FT) 10.20

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.

WL (FT BGS)

I -J

ra

D
W L

mO
0Z cj :

-JI > -,

~f
ww

LITHOLOGIC DESCRIPTION

_

7

7

ii

12

12

17

21

42

33

41

1.95

1.55 3.04.0 fR WEATHERED MANCOS SHALE BEDROCK:

. ot Sampled.

-10-

4940-

4935-

5.0-7.0 t WEATHERED MANCOS SHALE:

1.9

'7.0-10.f R Not Sampled.

-q 0.55 ______S___SH______E__ICOS SHALE:

Total Depth 10.2 ft.
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I



BOREHOLE LOG CRJOI-0068

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJ01-0068
NORTH COORD. (Fr) 6793887.26
EAST COORD. (Fl) 2124744.40
SURFACE ELEV. ( FT NGVD) 4936.60
HOLE DEPTH (FT) 10.50

DATE DRILLED 10/2012005
DRILLING COMPANY Layne GeoCanstruction
DRILLING METHOD Hollow Stem Auger

SAMPLING METHOD SPLIT SPOON
DRILL OPERATOR Neaman, J.
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

-J

as -

a-

Ul .

3-J

OZ O.: 2
J (13W t

I

LITHOLOGIC DESCRIPTION

3

7

0-4.0 ft. SANDY SILT (ML) very pale brown (10YR 713), strong HCL. dry. loose, roots,
very fine grained sand, rock fragments.

,.
I:

4935-

4930-

B

S

10

14

-5 -

17

12

15

26

36

Nled.

1.9

5.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK:

7.0-10.01ft. Not Sampled.

10.0-10.5 ft WEATHERED MANCOS SHALE:-10-
sWo 0.4

10.5 t. first refusal in bedrock.
Total Depth 10.5 ft.

Borehole terminated at depth of blow count refisal In weathered Manoos Shale.

4925-

Stoller
__-1~

U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02121/2006
GRAND JUNCTION, COLORADO I



BOREHOLE LOG CRJOI-0069
PROJECT MOAB DATE DRILLED 10/20/2005
LOCATION Crescent Junction. UT. DRILLING COMPANY Lavne GeoConstruction
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger
WELL NUMBER CRJ01-0069 SAMPLING METHOD SPLIT SPOON
NORTH COORD. (FT) 6796691.39 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2125199.43 REMARKS
SURFACE ELEV. ( FT NGVD) 4996.80
HOLE DEPTH (FT) 7.00

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

= -J
oL M
W _z
oa

LITHOLOGIC DESCRIPTION

0-4.0 ft. SANDY SILT (ML); grayish brown (10YR 512). strong HCL, dry, loose, roots, very
fine grained sand, rock fragments.

4.0-5.0 . Not Sampied. - .

5.0-60 h SANDY SILT (ML); grayish brown (10YR 5/2), strong HCL. dry, loose, roots,
very 6ne grained sand, rock fragments.

-5-

-.U- .U IL. cusf r f U nrC -
V.�F.WIL.

@7.0 ,h first refusal in bedrock. -
Total Depth 7.0 IL

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

-10-

4985-

Stoller U.S. DEPARTMENT OF ENERGY PAGE I OF 1 02/21/2006
GRAND JUNCTION, COLORADO | P I



I
0.4.0 ft. SANDY SILT (ML); brown (1 OYR 5/3), strong HCL, dry, loose, roots, very fine
grained sand.

2.0-4.0 ft. loose to medium dense.

-r 5 ISR-ko-t sampled - - - - - - - - - - - - - - - - - - - - - - - -

--------------------------------
5.0-7.0 ft. SANDY SILT (ML); brown (10YR 5/3). strong HCL, dry, lbose to medium dense.
roots, very fine grained sand.

_�_7-0 IL 12r!5N-0Mr2ft-kNWt !lst2ft - - - - - - - - - - - - - - - - - -
7.0-10.0 ft. Not Sampled.

51 -br�(T-6,FRWJ, it-r9g7H-d[7dTG!Te-G-rFeRuF
dense, roots, very fine grained sand.

12.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
Not Sampled.

015.0-15.4ft. NoRecovery.
�15.4 ft. first refusal in bedrock.

--------------------------------
20.0-21.0 ft. MANCOS SHALE:

Total Depth 21.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

�ARTMENT OF ENERGY PAGE 1 OF 1 0212112006
kND JUNCTION, COLORADO



BOREHOLE LOG CRJOI-0071

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0071
NORTH COORD. (FT) 6795888.03
EAST COORD. (FT) 2125184.19
SURFACE ELEV. ( FT NGVD) 4976.90
..-. - ,\ c. - I I -

DATE DRILLED 10120/2005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed, J.
WL (FT BGS)SAMPLING METHOD

DRILL OPERATOR
REMARKS

SPLIT SPOON
Neaman. J.

MULM DLFTH arl t

l -JFI C:

[L , LUtC
U -L

C

FT) 1 I.UU -_._-

;z OG LiTHOLOGIC DESCRIPTION
I10 1m-

M161if11-11 ()tSANDY SILT(IMLI lknht brownish rav(IO1YR 6/2-stronoHCL drv, loose, rots.
- e- _n a- e-- __ a -. - -- - -_. _ _- - - ._ * - __very fine grained sand.

1.95

7

5

9 1I55

- 5-

-10-

4.0-5.0 ft. Not Sampled.

5.0-7.0 Rft. SANDY SILT (ML)- lght brownish gray (l0YR 6/2). strog HCL. dry, loose
roots, very fine grained sand.

7.0-10.0ft. Not Sampled.
4970-

1.85

1.0

9.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling rhange.

10.0-11.0 ft. WEATHERED MANCOS SHALE:

@111.0ft. firstrefusalinbedrock.
Total Depth 11.0 ft.

ole terminated at depth of blow wount refusal in weathered Mancos Shale.

_ _

Stoller U.S. DEPARTMENT OF ENERGY . PAGE 1 OF I 0212112006
GRAND JUNCTION, COLORADO O



BOREHOLE LOG CRJOI-0072

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0072
NORTH COORD. (FT) 6795486.36
EAST COORD. (FT) 2125176.56
SURFACE ELEV. ( FT NGVD) 4967.30
HOLE DEPTH (FT) 11.50

DATE DRILLED 10/20/2005 BIT SIZE(S) (IN) 8.0
DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed, J.

SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Neaman, J.
REMARKS

LITHOLOGIC DESCRIPTION

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry, loose, roots, very
fine grained sand.

4.0-5.0 ft. Not Sampled.

5.0-7.0 Rt. SANDY SILT (ML); light gray (I0YR 7/2), strong HCL. dry, loose to medium
dense, trace roots, very fine grained sand.

7.0-10.0 t Not Samrpled.

10.0-11.5 ft. WEATHERED MANCOS SHALE BEDROCK:

@11.5 ft. first refusal In bedrock. T
BoToeh Deptt.epth o. b

Borehole terriinated at depth of blow count refusal in weathered Manoos Shale.

Stoller DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO
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BOREHOLE LOG CRJOl-0073

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0073
NORTH COORD. (FT) 6795084.68
EAST COORD. (FT) 2125168.94
SURFACE ELEV. ( FT NGVD) 4959.50
HOLE DEPTH (FT) 11.00

DATE DRILLED 10/19/2005 BITSIZE(S) (IN) 8.0

DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.

SAMPLING METHOD SPLIT SPOON WL (FT BGS)
DRILL OPERATOR Neaman, J.
REMARKS

= -J
�- 0
13- M
III b:
a

Oz
JC.) I

LITHOLOGIC DESCRIPTION

04.0 fR. SANDY SILT (ML); pale brown (lOYR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

K->
4.0-5.0 ft. Not Sampled.

5.06.5 ft. SANDY SILT (ML); pale bron (0YR 6/3), strong HCL. dry lose, roots, very
fine orained sand.

-5-

6.5-7.0 R. WEATHERED MANCOS SHALE BELROCCK:

7.0-10.0 R. Not Sampled.

10.0-11.0 ft. WEATHERED MANCOS SHALE:-10-

011.0 t. first refusal in bedrock.
Total Depth 11.0 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

_ _

Stooler U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I
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BOREHOLE LOG CRJOI-0074

PROJECT MOAB DATE DRILLED 10119t2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0074 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794683.00 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2125161.32 REMARKS |
SURFACE ELEV. ( FT NGVD) 4950.90 _
HOLE DEPTH (Fl) 6.50

IL 1 0 t mii GRAPHIC LITHOLOGIC DESCRIPTION

2 0-2.0 n. SANDY SILT (ML); pale brown (10YR 6J3). strong HCL, dry, loose to medium
_ dense, roots, very fine grained sand.

4950-

4@.20 ft. weathered bedrock . i shoe.

- 2.0-4.0 ft. WEATHERED MANCOS SHALE BEDROCK:

14

23 1.5

35

40-50 Oft. Not Sampled.

.5 ft. WEATHERED MANCOS SHALE:

42
4945- 10

@6.5 ft. first refusal in bedrock.
Total Depth 6.5 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

10G

4940-

U.S. DEPARTMENT OF ENERGY PG F10/120
Stoller GRAND JUNCTION, COLORADO PG F1 01120



BOREHOLE LOG CRJOl-0075
PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0075
NORTH COORD. (FT) 6794281.32
EAST COORD. (FT) 2125153.70
SURFACE ELEV. ( FT NGVD) 4941.70
HOLE DEPTH (FT) 10.75

r z GRAPHIur JI _ = LOG

DATE DRILLED 10/19/2005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger
SAMPPUNG METHOD SPLIT SPOON
DRILL OPERATOR Neaman, J.
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

LITHOLOGIC DESCRIPTION

-5 -

0-4.0 IL. SANDY SILT (ML); very pale brown (10YR 714), strong HCL. dry, loose, roots.
very fine grained sand.

4.0-5.0 ft. Not Sampled.

5.0-5.5 t SANDY SILT (ML); very pale brown (10YR 714). strong HCL dry, a ose, roots
very fine grained sand.
5.5-7.0 ft WEATHERED MANCOS SHALE BEDROCK:

7.0-10.0 ft. Not Sampled.

10.0-10.75 t WEATHERED MANCO§ SHALE --10-

'10.75 ft first refusalin bedrock.
Total Depth 10.75 ft

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

_ _

Stoller U.S. DEPARTMENT OF ENERGY PAGE OF 1 02/21/2006
GRAND JUNCTION, COLORADO PAGE



BOREHOLE LOG CRJOI-0076
PROJECT MOAB DATE DRILLED 10/1912005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0076 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6793879.64 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2125146.08 REMARKS

SURFACE ELEV. (FT NGVD) 4933.90
HOLE DEPTH (Fl) 10.50

= -J
�- 0
CL co
W 1z
0

WO-

u..

C,)

0 z
J D

Wm~

-Jt
aCgE

IGRAPHIC
LOG LITHOLOGIC DESCRIPTION

rown (1OYR 6/3). strong HCL, dry. loose to medium
3

4

a

II

5

a

14 1.5

49104- 2

2.0-4.0 t. SANDY SILT (ML), brownish yellw (lOYR 616). strong HCL. dry, loose to
medium dense, roots, very fine grained sand (more sand than above), rock fragments.

4.0-5.0 ft. Not Sampled.

5.0-6.0 f SANDY SILT (ML); brownish yellow (lOYR 616). strong HCL, dry, loose to
medium dense, roots, very fine grained sand, rock fragments.

-10-

16

28

'5

5t5W

1.95
6.0-7.0 It. WEATHERED MANCOS SHALE BEDROCK: dnlling change (@b.U t.

'UROCK.

4925-

Wo55
10.0-10.5 ft. MANCOS SHALE weathered.

0.4

Total Depth 10.5 ft.
Borehole terminated at depth of blow count refusal In weathered Manoos Shale.

Stoller U.S. DEPARTMENT OF ENERGY TPAGE 1 OF 1 0221/2006
GRAND JUNCTION, COLORADO P



BOREHOLE LOG CRJOl-0077

PROJECT MOAB DATE DRILLED 10/19/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0077 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796683.77 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2125601.10 REMARKS - _ *

SURFACE ELEV. (FT NGVD) 4997.10
HOLE DEPTH (FT) 10.75 _

I -J

cab

Co)
i'-
uozL
< w

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

4995-

4990-

4

4

4

4

3

3

3

4

4

7

S

a

1.75

04.0 fL SANDY SILT (ML); pale brown (10YR 6/3). strong HCL, dry, loose, roots, very
fine grained sand.

1.85

1.9

4.0-5.0 ft. Not Sampled.

5.0-6.5 f. SANDY SILT (ML); pale brown (YR 6/3). strong HCL, dry, loose, roots. very
fine grained sand.

-5 -

! 6.5-7.0 ft. WEATHERED MANCOS SHALE BEDROCK:

F7.-10.0 Not Sampled.

-10-
30

10.0-10.75 ft. WEATHERED MANCOS SHALE:
0.80

gZ1U0.75 ft. first refusal in bedrock.
Total Depth 10.75 ft.

3orehole terminated at depth of blow count refusal in weathered Mancos Shale.

4985-

I
Stoiler U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
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BOREHOLE LOG CRJOI-0078

PROJECT MOAB DATE DRILLED 10/19/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJOl-0078 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796282.09 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2125593.48 REMARKS
SURFACE ELEV. ( FT NGVD) 4985.50
HOLE DEPTH (FT) 15.50

-JFO
a. M
11.1
a tz

mO
J -,

J1�
MQ.gEU) W<Ucc

GRAPHIC
LOG

I LITHOLOGIC DESCRIPTION

l

-5-

4985-

4980-

4975-

4970-

3

4

5

a

a

a
7

a

S

a

a

B

9

II

13

21

50/4'

1.8

1.8

1.85

1.8

0.35

4.0-5.0 ft. Not Sampled.

5.0-7.0 A. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, trace roots,
very fine grained sand, rock fragments (more than above)

F.0-10.0 ft. Not Sampled.

-10- _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __17 ryG ~ t10.0-12.0 tL SANDY SILT (ML): very pal brown (lOYR 7/3). strong HCL. dry, oose to
medium dense, very fine grained sand.

@12.0 ft. Weathered bedrock In shoe.

- - - - - --- ____ - - - - - - - - - . -
12.0-15.0 It. WEATHERED MANCOS SHALE BEDROCK: Not Sampled.

-15- 15.0-1 5.5 f WEATHERED MANCOS SHALE:
5.5 ft. first refusal In bedrock.

I Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

I

S toIer U.S. DEPARTMENT OF ENERGY - PAGE 1 OF 1 0212112006
GRAND JUNCTION, COLORADO O



K> BOREHOLE LOG CRJOI-0079

PROJECT MOAB DATE DRILLED 10119/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED By Reed. J.
WELL NUMBER CRJO1-0079 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795880.41 DRILL OPERATOR Neaman, J.
EAST COORD. (Fr) 2125585.86 REMARKS

SURFACE ELEV. ( FT NGVD) 4974.90
HOLE DEPTH (FT) 10.70

LU-

(n -3. �-0 zJ =)co 00

-J~

M0. g
COWj

-4-

1.8

1.55

-5-

1.9

0.8

GRAP
LO(

IE

4l

HIC

0-2.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry, klose, roots, very
fine grained sand, trace rock fragments.

2.0-4.0 ft. SANDY SILT (ML); pale brown (0YR 6/3), strong HCL. dry, lose to medium
dense, roots, very fine grained sand, rock fragments (more than above).

4.0-5.0 ft. Not Samnpled.

5.0-7.0 ft. SANDY SILT (ML); pale- brown (lOYR 6/3). strong HCL, dry, loose, roots, very
fine grained sand, rock fragments.

7.0-10.0 ft Not Sampled.
Ii

LITHOLOGIC DESCRIPTION

> . , . . . _ _ _ _ _ _ .

Li..

8.5-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

10.0-1 0.7 ft WEATHERED MANCOS SHALE:-10- 7
-I -

1@10.7 ft first refusal in bedrock.
Total Depth 10.7 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

_-

Stoiler . U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION. COLORADO IAEI F101120

K>



BOREHOLE LOG CRJOI-0080
PROJECT MOAB DATEDRILLED 10/19/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0080 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795478.74 DRILL OPERATOR Neaman, J.
EAST COORD. (FF) 2125578.24 REMARKS
SURFACE ELEV. ( FT NGVD) 4966.70
HOLE DEPTH (FT) 15.70

= -J

u-s
ILE

W

Uj 1 mO
C.)

noW Ir-J

< L)
V0 Wit

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

_I

-5-

155

1.95

1.75

1.95

5.0-7.0 ft. SANDY SILT (ML); light brownish gray (10YR 6/2). strong HCL, dry, loose, trace
roots, very fine grained sand.

4.0-5.0 ft. No Sam-pled.

_WNot Sampled.

-10- 10.0-11.0 ft. SANDY SILT (ML) light brownish gray (IOYR 612). strong HCL. dry, loose.
trace roots, very fine grained sand. :
11.0-12.0 ft. WEATHERED MANCOS SHALE BEDROCK:

12.0-165.0 ft. Not Sampied.

-15- 15.7 R. WEATHERED MANCOS SHALE:
0.6

@15.7 ft. first refusal in bedrock.
Total Depth 15.7 ft.

Borehole terminated at depth of blow Aount refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION. COLORADO IPAGE 1 OF 1 02/21/2006



BOREHOLE LOG CRJO1-0081

PROJECT MOAB DATE DRILLED 10/1812005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction, UT, DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0081 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795077.06 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2125570.62 REMARKS
SURFACE ELEV. ( FT NGVD) 4958.00
HOLE DEPTH (FT) 16.00

Z = : GRAPGHIC LITHOLOGIC DESCRIPTION

0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL. dry, loose, roots. very
' 1fine grained sand.

1 .8
4
3

3

., 195955-.. 0 9i 00d

4

4.0-5.0 ft. Not Sampled.

\ 5-1.0 ft SANDY SILT (ML); pale brown (1OYR 6/3), strong HCL. dry, loose, roots, very
13 fine grained sand.
14

17

72.0-15.0 f. Not Sampled.

4950-

10 10-ilft SADY SILT (ML)Y pale brown (10YR V3). strong HCL. dry, loose. roots, very
15 - tine grained sand.

22 1.95 11.0-12.0 ft. WEATHERED MANCOS SHALE BEDROCK:

35 -…
12.0-115.0 ft. Not Sampled.

- 4945-

092 . 150-6. ItWE-AT-HERED M-AN-CO-SSH-ALE:----------------

@16.0 ftL first refusal In bedrock.
Total Depth 16.0 ft

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

4940-

U.S. DEPARTMENT OF ENERGY1 02/21/2006
Stoller GRAND JUNCTION. COLORADOI



BOREHOLE LOG CRJOI-0082

PROJECT MOAB DATE DRILLED 10/1812005 BITSIZE(S) (IN) 8.0

LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJO1-0082 SAMPLING METHOD SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) 6794675.38 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2125563.00 REMARKS

SURFACE ELEV. (FT NGVD) 4949.10

HOLE DEPTH (FT) 16.75

i - m G AOGHI LITHOLOGIC DESCRIPTION

4 04.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, roots, very

4945- _ .4.0-5.0 ht. Not Sampled.

-5- . e \ 6 7 _.__.5-7.0 .SADY SILT (ML); pale btown (1OYR 613), strong HCL. dry, loose, trace roots,

_13 5 very fine grained sand.

_ 494701000.Nt apld

-10 - . \2 Ff -C .0 of : 1012h SAD SILT (ML); very -pale brownv 7(i 0YR- - 7/4) srog 'C E. d-ry-, o osei to

10 \ /. l . medium dense. trace roots, trace rock fragments, very fine grained sand (more sand than
_ 1 2.0 l__.above).

_ . _12.0-150 ft. Not Samnpled.

15-18

_ 24 1.85 15.0 md16 dnse ft.aceATHERED M:AeNGcOS SqHALE BEDROCK:

-6e

990

_ . @1~.0-5. ft. Not Sehaml Ied. rch

_~~~ .1.1 ver . Brne gerainaed satnd.phdbh on eua nwahrdMno h

Ctolle r . -S E JNTOOOAO|PAGE 1 OF 1 02/21/200'6
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BOREHOLE LOG CRJOl-0083

PROJECT MOAB DATE DRILLED 10/13/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILtNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Rced. J.

WELL NUMBER CRJO1-0083 SAMPLING METHOD SPLIT SPOON WL FT BGS)
NORTH COORD. (FT) 6794273.70 DRILL OPERATOR Nearman, J.
EAST COORD. (FT) 2125555.38 REMARKS
SURFACE ELEV. ( FT NGVD) 4941.00
HOLE DEPTH (FT) 10.70

>o | -

CIL CD RAPHICLITHOLOGIC DESCRIPTION -4ftSLT(L;lgtboisgry(OR64,tonHC.dloeottac

_ 490- .8 V . .. 10-4.0 t1 SILT (ML); light brownish gray (10YR 6l4), strong HCL. dry, loose. roots, travce
rock fragments.

- 4940- 1.8

a

1.75 @4.0 ft. some white gypsum (no HCL reaction).

20

4.0-5.0 ft. Not Sampled.

- 5 -W' 0.25 5.0-5.5 t SILT (ML), light brownish gray (1OYR 6/2), strong HCL, dry, loose. roots, trace

. W A\ tD5 5 l wathred bedrock in shoe.
4935i, 5.5.10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Not sampled.

' 4935-

10 . -…
1 0 - _ 10.0-10.7 t WEATHERED MANCOS SHALE--

.9 /@10.7 ft. first refusal In bedrock.
4930- . Total Depth 10.7 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoller US. DEPARTMENT OF ENERGY PAGE 1 OF 1 02121/2006GRAND JUNCTION, COLORADO -



BOREHOLE LOG CRJOI-0084

PROJECT MOAB DATE DRILLED 10/1212005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJO1.0084 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796681.41 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126032.90 REMARKS

SURFACE ELEV. ( FT NGVD) 4993.00
HOLE DEPTH (Fl) 11.00

r= -J
tS 0
IL 1E

W i 3oOC.)

j'W
<0.gE
cow<Y

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

. - - - I-
0-3.5 ft. SILT (ML): brown (10YR 513). strong HCL. dry, loose. roots, trace rock fragments.

4990-

3

4

2

3

3

4

2

4

S

5

2.0

1.7

1.5

- 5 -
I

3.5-4.0 Qt CLAYEY SILT (ML); pale brown (10YR 6/3), strong HCL. dry-slightly moist.
oose. stightlfcOhesive. trace rok fragme ts _ ._._

4.0-5.0 ft Not Sampled.

5.0-7.0 ft. CLAYEY SILT (ML): pale brown (10YR fi/3). strong HCL. dry-slightly moist,
loose. slightly cohesive, trace rock fragments.

7.0-10.0 ft. Not sampled.

4985-

9.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

10.0-11.0 ft WEATHERED MANCOS SHALE:-10-
.16

5Ow5
0.85

9D11.0 ft. first refusal In bedrock.
Total Depth 11.0 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

S toller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0212112006
GRAND JUNCTION, COLOAORA OIO 1022/20



BOREHOLE LOG CRJOI-0085

PROJECT MOAB DATE DRILLED 10/12/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRIWUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0085 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796253.92 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126024.79 REMARKS
SURFACE ELEV. ( FT NGVD) 4982.60
HOLE DEPTH (FT) 16.50

X: -J
I.- 0
CL Cawr
C3 L

LI V)
3. �-
qz

MO
L)

<U-
ow-

1'GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-5 -

-10-

-15-

4980-

4975-

4970-

4965-

4

5

4

6

5

5

6

5

S

11

10

12

19

29

46

21

25

msm

1.8

1.75

1185

1 85

1.3

0-4.0 ft. SILT (ML); pale brown (1OYR 6/3), strong HCL, dry, loose, roots, trace fine
grained sand.

4.0-5.0 ft Not Sampled.

5-7.0 ft. SANDY GRAVELLY SILT/SILTY SANDY GRAVEL (SM-GM); light brZwnish gray
(1OYR 6/2), dry, loose to medium dense, trace roots, fine grained sand, rock fragments.

7.0-10.0 ft. Not Sampled.

10-11.0 ft SANDY SILT (ML); pale brown (0YR 6W3). weak HCL, dry, medium dense.

11.0-12.0 fl. WEATHERED MANCOS SHALE BEDROCK:

12.0-1 5.0 ft. Not Sampled.

0-16.50 ft. WEATHERED MANCOS SHALE: Sandstone, white (10YR 8/1), weak to no

16.5 ft. first refusal in bedrock.

eathered Mancos Shale.

_-

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION, COLORADO I



BOREHOLE LOG CRJOl-0086

PROJECT MOAB DATE DRILLED 10/12/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER CRJO1-0086 SAMPLING METHOD SPLIT SPOON WIL (FT BGS)
NORTH COORD. (FT) 6795863.61 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126033.25 REMARKS

SURFACE ELEV. ( FT NGVD) 4972.90
HOLE DEPTH (FT) 16.00 ___

a-r cOZ-JO
M 0

-J w

<0E~UcoW

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

- 5 -

2.0

1.65

2.0

1.9

xx
7IiK

04.0 ft. SILT (ML); light brownish gray (10YR 612). strong HCL, dry, loose, roots, trace
rock fragments.

4.0-5.0 f Not Sampled.

5-7.0 ft. SANDY GRAVELLY SILT/SILTY SANDY GRAVEL (SM-GM); light brownish gray
(10YR 6/2). dry, medium dense, trace roots, fine grained sand, rock fragments.

7.0-10.0 ft. Not Sampled.

10-12.0 ftR No lithoogic description. Assume soiVatluvial material.

12.0-15.0 f Not Sampled.

-10-

14.0-15.0 ft. WEATHERED MAIJCOS SHALE BEDROCK: No drilling change but iiferred
14.0-15.0 fL WE-ATHERED MANCOS SHALEBEDROCK: No dnriffng change but inferred
to occur midway In the range of 12.0 to 15.0 f.

15.0-16.0 Rft. WEATHERED MANCOS SHALE:-15-
0.7

ignit f firstrefusalin bedrock.
Total Depth 16.0 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

_ _

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO

02/21/2006



BOREHOLE LOG CRJOI-0087
PROJECT MOAB DATE DRILLED 10/1212005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT: DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJOl-0087 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795461.93 DRILL OPERATOR Nearman, J.
EAST COORD. (FT) 2126025.63 REMARKS
SURFACE ELEV. ( FT NGVD) 4963.00
HOLE DEPTH (FT) 11.50

or Iai v_
C.) <Ug

row

IGRAPHIC
LOG LITHOLOGIC DESCRIPTION

_

-5-

4960-

4955-

2

6

7

5

S

7

10

13

9

10

9

9

12

2.0

1.8

0-4.0 ft. SANDY SILT (ML); light gray (l0YR 7/2), strong HCL. dry, loose, roots, very fine
grained sand, trace rock fragments.

4.0-5.0 ft. Not Sampled.

5-7.0 t SANDY SILT (ML), yeloish brown(OYR 54) strong HCL dry, lose, trace
roots, very fine grained sand, some rock fragments (sandstone and shale).

7.0-10.0 Rft Not sampled.

1.8

- - - - - - - ---- - - - - - - - - - - - -
8.5-10.0 fL WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

10.0-11.5 ft. WEATHERED MANCOS SHALE: fine grained sandstone.-10-

45

_W

1.4

11.5 ft. first refusal in bedrock.
Total Depth 11.5 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO IPAGE 1 OF 1 02/21/2006

-



BOREHOLE LOG CRJOI-0088
PROJECT MOAB DATE DRILLED 10/12/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0088 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795092.63 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126024.46 REMARKS
SURFACE ELEV. ( FT NGVD) 4954.90 .
HOLE DEPTH (FT) 16.50

M i > Z GRAJOGC LITHOLOGIC DESCRIPTION
L 0 LOGL

2 0-2.0 ft. CLAYEY SILT (ML); yeflowish brown (10YR 54), strong HCL. slightly moist to dry.
3 loose; roots, trace rock fragments.
2 1.5
3

3 2.0-4.0 ft. SANDY SILT (ML); grayish brown (10YR 5/2), stong HCL. dry, loose, roots.
3

107

4.0-5.0 ft. Not Sampled.

3 5.0-70 ft. SANDY SILT (ML) grayish brown (1OYR 5/2) stong HCL. dry, loose, roots.
5

1Z

13

7.0-1 0.0 ft. Not Sa~mpled. --------

5W 0.4 10.0-1 0.5 ft. SANDY SILT (ML); grayish brown (10YR 5/2), stongHI-CL. dry, loose, roots.-

10.5-15.0 ft. Not Sampled.

_ _ ~ .i~s 12.0-15.0 Ft WEATHERED MANCOS SHALE BEDROCK: No drilling change but Inferred
to occur midway In the range of 10.5 to 15.0 ft.

a4940 18 i 15.0-16.5 ft. WEATHERED MANCOS SHALE:
_49 1.3 A -

16.5 ft. first refusal In bedrck.
Total Depth 16.5 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006StollerGRAND JUNCTION. COLORADO

Kj)



BOREHOLE LOG CRJOl-0089

PROJECT MOAB DATE DRILLED 10/12/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0089 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794690.96 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126016.84 REMARKS
SURFACE ELEV. ( FT NGVD) 4947.00
HOLE DEPTH (FT) 20.70

,- 0

a L_
-Iz
WtL

co
3r �-0 Z_J 'I
W 00

-J~

M~fcow
GRAPHIC

LOG LITHOLOGIC DESCRIPTION

- 5-

-10-

-15-

20-

4945-

4940-

4935-

4930-

4925-

.2

2
.2

6
a
7
7
11

,S

t4
.9

19
27

M

50

41

1.7

1.75

1.5

1.0

1.9

1:

0-2.0 ft. CLAYEY SILT (ML) brown (10YR 5/3), strong HCL. slightly moist to dry, loose.
slightly cohesive, roots.

2.0-4.0 t. SILT (ML), grayish brown (YR 52), strong HCL. dry, Goose to medium dense.
trace roots.

4.0-5.0 ft Not Sampled.

5.0-7.0 It SANDY SILT (ML); grayish brown (10YR 5/2). strong HCL, dry, loose, trace
roots, very fine grained sand.

7.0-10.0 ft Not Sampled.

10.0-12.0 ft. SANDY SILT (ML) light gray (l0YR 7/2). strong HCL dry, medium dense.
very fine grained sand. @11.0 ft parts of prairie dog or rabbiL

12.0-15.0 IL. Not Sampled.

15.0-17.0 ft. SANDY SILT (ML) light yellowish brown (10YR 6/4). weak HCL. dry.
medium dense, very fine grained sand rock fragments at 16.0 ft..

A.

HALE BEDROCK

20.0.0-.7 It. WEATHERED MANCOS SHALE:0.65

07 ft. first refusal In bedrock.
Total Depth 20.7 ft.

Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stooler U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION. COLORADO 02121/2006



BOREHOLE LOG CRJOI-0090

PROJECT MOAB DATE DRILLED 10/11/2005 BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction . DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJOl-0090 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6797038.22 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126429.83 REMARKS
SURFACE ELEV. ( FT NGVD) 4999.40
HOLE DEPTH (FT) 15.50 _

-J I
mO

u.

L)
U. -
cow

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

_ _

4.0-5.0 R. Not Sampled.

-5- 5.0-7.0 t. SANDYSILT (ML): light yellowish brown (10YR 614), strong HCL dry, loose
trace roots, very fine grained sand.

ftR. Not Sam-pled.

-10- 10.0-11.0 ft. SANDY SIT (ML); light yow shUbrown (lYR 6/4) strong HCL, dry, loose.
trace roots, very fine grained sand.

1.9

0.5

11.0-12.0 ft. WEATHERED MANCOS SHALE BEDROCK:

12.0-1 5.0 ft. NotSarmpled.

-15- : WEATHERED MANCOS SHALE-
t refusal in bedrock.

Total Depth 15.5 ft.
Borehole tefminated at depth of blow count refusal in weathered Mancos Shale.

_ _

Ctoller
Lj�� -

U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO I 0212112006
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BOREHOLE LOG CRJO1-0091

PROJECT MOAB DATE DRILLED 10/1112005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRIWNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Juncton DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJOl-0091 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796673.79 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126434.58 REMARKS.
SURFACE ELEV. ( FT NGVD) 4990.20
HOLE DEPTH (FT) 10.80

=-J
O Z

mO

LU
J

oa, g E
GRAPHIC

LOG LITHOLOGIC DESCRIPTION

-_ I.._ .... .....

2.0

1.8

.. q

I

I

L.

0-4.0 ft. SILT (ML); pale brown (10YR &;/). strong HCL, dry, loose, roots. very fine grained
sand.

4.0-5.0 Rft Not Samp-ed. - - - - -------- - - - _I
-5-

1.8

_5.0-7.0 ft. SILT (ML); very pale brow.e (10YR 713). strong HCL. dry, loose to medium
dense, trace very fine grained sand. rock fragments In shoe.

7.0-1 0.0 ft. Not Sampled.

8.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

10.0-10.8 ft. WEATHERED MANCOS HALE:-10-

0.75

K
@10.8 ft. first refusal In bedrock..

Total Depth 10.8 ft.
Borehole terminated at depth of blow count refusal hi weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006
GRAND JUNCTION. COLORADO



BOREHOLE LOG CRJOl-0092
PROJECT MOAB DATE DRILLED 10/11/2005 -BITSIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJ01-0092 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6796246.30 DRILL OPERATOR Nearman, J:
EAST COORD. (FT) 2126426.47 REMARKS
SURFACE ELEV. ( FT NGVD) 4980.40
HOLE DEPTH (FT) 15.50

6

uj _
-I L

03r �-0 Z
-1 =)
M 0

0

W cc
-J W
0.>~

WOi
<i.,-Cnwre

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

_

-5 -

-10-

-15--

4980-

4975-

4970-

4965-

2

5

5

4

3

3

3

4

3

S

a

7

B

9

10

13

@2.0 silty sand with rock fragment hI shoe.

4.0-5.0 ft. Not Sampled.

loose. roots, trace rock

SLT (ML); brown (lOYR 53 stoog HCL. dry, loose, trace roots.

1.5

1.65

0.5

7.0-10.0 ft. Not Sampled.

8.0-10.0 It. WEAIHELRL MANCOS SHALE BEDFtRO)CK: Inferred trom dning cnange.

10.0-120T WEATHERED MANCOS SHALE:

12.0-15.0 ft. Not Sampled.

-15.0-1-5.5 ft. WEATHERED MANCOS SHALE
15.5 ft. first refusal In bedrock.

Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO ' I 02/21/2006



BOREHOLE LOG CRJOI-0093

PROJECT MOAB DATEDRILLED 10/11/2005 BITSIZE(S)(IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0093 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795850.05 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) 2126440.65 REMARKS

SURFACE ELEV. ( FT NGVD) 4971.00
HOLE DEPTH (Fr) 20.70

6
5 >
Uj 0
-J Z
11.1 L:

0 Z
-J:co

-LJ'

mot:
.< Ucn uJ

z GRAPHIC
LOG LITHOLOGIC DESCRIPTION

-10-

-15-

-20-

4970-

4965-

4960-

4955-

4950-

3
6
7
9
5
7

4

7
l0
15

6
II
14
Is

12
20
21
26

49=2

1.65

1.5

1.7

2.0

2.0

0.75

I

0-1.0 ft. CLAYEY SILT (ML); brown (10YR 5/3). strong HCL, dry, loose. slightly cohesive,
roots.

.0-4.0 ft. SILT (ML): brown (lYR 53), strong HCL, dry, lose, roots.

@2.0 ft. trace roots.

4.0-5.0 ft Not Sampled.

5.0-7.0 Rft. SANDIrSILT (ML); yellowis brown (lOYR 5/4), strong HCL, dry, loose to
medium dense, very fine grained sand.

7.0-10.0 Rt. Not Sampled.

10.0-12.0 RT SANDY SILT (ML); light brownish gray (lOYR 6/2). strong HCL, dry, bose to
medium dense, very fine grained sand (more than above). rock fragments In shoe.

12.0-15.0 ft. Not Sampled.

15.0-17.0 ft SANDY SILT WITH GRAVEL (ML7) pale brown (flYR 6i3). strong HCL. dry,
loose to medium dense, very fine grained sand, rock fragments.

4COS SHALE BEDROCK: Inferred from drilling change.

V20.0-20.7 ft. WEATHERED M~ANCOS SHALE:
@20.7 fL first refusal in bedrock.

Total Depth 20.7 fL
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY | PAGE
GRAND JUNCTION, COLORADO .1 OF 1 02/21/2006
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BOREHOLE LOG CRJOl-0094

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO10094
NORTH COORD. (FT) 6795460.44
EAST COORD. (FT) 2126411.56
SURFACE ELEV. ( FT NGVD) 4961.80
HOLE DEPTH (FT) 21.50

DATE DRILLED 10/10/2005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger
SAMPLING METHOD SPLIT SPOON .
DRILL OPERATOR Nearman, J.
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.
WL (FT BGS)

LITHOLOGIC DESCRIPTION

0-0.5 ft CLAYEY SILT (ML)Y brown (10YR 4/3). strong HCL, dry, loose, slightly cohesive,
roots.
0.5-4.0 ft. SILT (ML); yellowish bown (10YR 514), strong HCLd, oose to mredium
dense. trace roots.

4.0-5.0 fR Not Sampled.

5.0-7.0 ft. SILT (ML); brown (0lYR 4/3). strong HCL, dry, loose, trace roots.

_____________________----__------
7.0-10.0 ft. Not Sampled.

10.0-12.0 ft SILT (ML); brown (10YR 413). strong HCL. dry, loose, trace roots.

12.0-15.0 R Not Sampled.

IDY SILT WITH GRAVEL (ML); very pale brown (tOYR 7/3), dry, dense.

17.0-20 f Not Sampled. No drrling change, top of bedrock estimrated @20.0 ft

4U.Z1 .D IL WtAJ I f L t . OflMLt OcUr

-

@21.5 ft. first refusal In bedrock.
Total Depth 2n.5 wR

Borehole terminated at depth of blo vcrount refusa in weathered Mancoss Shale.

I

Qtoller
Li ��

U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION,.COLORADO I

0212112006
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BOREHOLE LOG CRJOl-0095

PROJECT MOAB DATE DRILLED 10/10/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJOl-0095 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6794697.78 DRILL OPERATOR Neaman. J.
EAST COORD. (Fr) 2126376.72 REMARKS

SURFACE ELEV. ( FT NGVD) 4945.50
HOLE DEPTH (FT) 15.75

CO W >_
�: -J of
0z DL g 'T.
J =)

M 0 � L) �
0 V) LU

M

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

N Avrj T- i

1.9

.I

q.t'

1.8

1.7

0-2.0 It. SILT (ML): pale brown (1 OYR 613). strong HCL, dry, loose, roots, trace very fine
grained sand.

2.0-4.0 ft. SILT (ML); brownish yellow (lOYR @/8), strong HCL, dry, loose to medium
dense, trace roots.

4.0-5.0 ft. Not Sampled.

5.0-7.0 ft. SANDY SILT (ML); pale brown (lOYR 6/3), weak HCL. dry, oose to medium
dense, very fine grained sand.

7.0-10.0 ft. Not-Sampled.

-5-

I
4

1 1

I j

j
A I
I i
4
,I

-10-

9.5-10.0 ft.- WEATHERED MANCOS SHALE BEDROCK: inferred from dnltng change.
10.0-11.25 Rt. WEATHERED MANCOS SHALE:

11.25-15.0t. NotSampled. @1125F. firstrefusal In bedrock.
1.0

-15- 15.U-15.75 R. MANUUb SHIALL:
0.5

Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

_

Stoller U.S. DEPARTMENT OF ENERGY PAGE I OF 1 02212006
GRAND JUNCTION. COLORADO I P G FI 01120



BOREHOLE LOG CRJOI-0096
PROJECT MOAB
LOCATION Crescent Junction, UT,
SITE Crescent Junction
WELL NUMBER- CRJO1-0096
NORTH COORD. (Fl) 6796636.02
EAST COORD. (Fl) 2126834.80

SURFACE ELEV. ( FT NGVD) 4988.50
HOLE DEPTH (FT) 20.50

DATE DRILLED 10/10/2005
DRILLING COMPANY Layne GeoConstruction
DRILLING METHOD Hollow Stem Auger

SAMPLING METHOD SPLIT SPOON
DRILL OPERATOR Neaman, J.
REMARKS

BIT SIZE(S) (IN) 8.0
CORE SIZE(S) (IN) 2.5
LOGGED BY Reed. J.

WL (FT BGS)

.
.

-J
a O3

W1

co

Oz
J =)

MO
0

(oLg
<C,'ow)

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

5-

-10-

- 1 5-

4985-

4980-

4975-

4970-

4965-

2

9

e
a
3
4

9
la
a
24

7.0-10.0 ft. Not Sampled.

10.0-11.0 ftl SANDY SILT (MLC very pale brown (1OYR 7/4), stng HCL.dry, medium
dense,very finegrained sand, rock fraamentnInjshoe. _____________
11.0-20.0 ft. Not Sampled.

0-1.0 ft. CLAYEY SILT (ML); dark yellowish brown (10YR 4/4). strong HCL, slightly moist,
loose, slightly cohesive, roots, trace of fine grained sand.
1.0-2.0 fL SILT (ML): brown (10YR 5/3). strong HCL. dry, loose, few roos.

2.0-2.5 fl SANDY SILT (ML); brownish yellow (1OYR f6/6) some rock fragments, strong

2.54.0 ft. SANDY SILT (ML): dark yellowish brown (10YR 4/6), weak HCL, dry, loose to
medium dense, some rock fragments. -
4.0-5.0 f Not Sampled.

5.0-7.0 ft. SILTY SANDY GRAVEL(Gl); weak HCL, dry, loose to mnedium dense, angular
gravel ( rock fragments), fine to coarse grained sand.

28
50.5,

C

13.0-15.0 Rl WEATHERED MANCOS SHALE BEDROCK: No dnnling change but Inferred
to occur midway In the range of 11.0 to 15.0 ft.

,15.0-15.25 ft. No recovery. Inferred WEATHERED MANCOS SHALE:
K.

-20- 5W

Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

_ _ .

.S toller U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO PAGE 1 OF 1 02/21/2006



BOREHOLE LOG CRJOl-0097
PROJECT MOAB DATE DRILLED 09127/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJO1-0097 SAMPUNG METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795842.42 DRILL OPERATOR Mott, S.
EAST COORD. (FT) 2126842.33 REMARKS

SURFACE ELEV. ( FT NGVD) 4969.40
HOLE DEPTH (FT) 19.70

0-J co : GRAHI
_L e u Ft m GRAPHIC LITHOLOGIC DESCRIPTION

0-1.0 ft. CLAYEY SILT (ML); brown (10YR 4/3). strong HCL, slightly moist, loose, slightly

1 3 c7s V rohesive, some roots. _
/ j$ . 1.0-2.0 ft. SLT (ML); pale brown (10YR 6/3), strong HCL. dry, loose, few roots.

.2.0-4.0 It. SLT (ML), pale brown (IOYR @3), strong HCL, dry, oose to redium dense.
7 trace roots.
13

4965- 404.45 ft Not Sampled. - - - - - - - - - - -
-53 l 4.5-6.5 ft. SILT (ML). pale brown (10YR 6/3). strong HCL (4.5-5.5 It). dry, loose, to

-- 2 1.75 medium dense, trace roots. No HCL reaction from 5.5-6.5 ft.

_ 6.5-9.0 ft. Not Sampled.

14960- . . 9.0-11 .0 ft SILT (ML); very pale brown (10YR 713). weak to strong HCL. dry, medium

-10 [3 dense, trace roots, some rock fragments (shale).

_110-14.0f. Not Sampled._ .-9

15-8I 140-155 It. SILT (ML); yellowish brown (10YR5/4). strong HCL, dry, lose to medium
145li14 dense.

30 15.5-16.0 ft. WEATHERED MANCOS SHALE BEDROCK: weak HCL. brown (10YR 5/3).
_ ~~~~~~~~~medium dense.______________

16.0-19.0 fl. Not Sampled.

30 19.0-19.7 fT WEATHERED MANCOS SHALE:
4950 -107- 0.55 2- !W wz

-20- @19.7 ft. first refusal In bedrock.
Total Depth 19.7 ft.

Borehole terni nated at depth of blow count refusal In weathered Mancos Shale.

_9.5.

stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 0221/2006
%-J ~GRAND JUNCTION, COLORADO
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K> BOREHOLE LOG CRJOl-0098

PROJECT MOAB DATE DRILLED 09127/2005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILLING COMPANY LaYne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER CRJ01-0098 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795171.16 DRILL OPERATOR Mott, S.
EAST COORD. (FT) 2126829.42 REMARKS
SURFACE ELEV. ( FT NGVD) 4954.30
HOLE DEPTH (FT) 20.00

W -U-J

!L
cno

U.

Wc~

< 0-
Cn L

GRAPHIC
i LOG

LITHOLOGIC DESCRIPTION

I-.

5-

-10-

4950-

4945-

4940-

4935-

4930-

3
a

7
a

a

6
a

l

11
II
12
10

7
15
24

22

39
see-

35
sWe'

0-2.0 ft. CLAYEY SILT (ML); brown (1OYR 5/3), strong HCL, dry, loose. slightly cohesive,
some roots.

1.5

2.0

1.75

2.0-4.0 ft. SILT (ML); pale brown (1OYR 6/3), and light gray (tOYR 7/2). strong H&c dry.
loose, mottled, trace roots, rock fragments at 3.5 ft., mottling decrease with at depth.

4.04.5 ft. Not Samdled.
4.54.5 ft. SILT (ML): pale brown (1OYR 6/3), strong HCL, dry, medium dense, trace roots.

6.5-9.0 ht. Not Sampled.

9.0-11.0 f. SILT (ML) light yellbwish brvn. (1OYR 6t4). strong HCL. dry, lose to
medium dense, trace roots.

t1.0-14.0 ft. Not Samdped.

13.0-14.0 f. WEATHERED MANCOS SHALE BEDROCK: No driling change but Inferred
to occur midwayin the rane of 11.0-14.0 Rt.
14.0-14.9 ft. WEATHERED MANCOS SHALE); very pale brown (tOYR 812), strong HCL,

_dn5_easesom saleo ragmntfb aie)____________…_____
14.9-19.0 ft. Not Sampled. .
@14.9 first refusal hi bedrock.

1.85

0.75
-15-

1.0
-20-

Total Depth 20.0 ft.
Borehole terminated at depth of blow count refusal In weathered Manoos Shale.

I
SCtoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/21/2006

GRAND JUNCTION, COLORADO |
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K-j BOREHOLE LOG CRJOl-0099

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0099
NORTH COORD. (Fl) 6796226.49
EAST COORD. (FT) 2127221.52
SURFACE ELEV. ( FT NGVD) 4977.40
HOLE DEPTH (Fr) 9.75

V Y . .

- DATE DRILLED 09126/2005 BIT SIZE(S) (IN) 8.0
.. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
- DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.

- SAMPLING METHOD SPLIT SPOON WL (FT BGS)
- DRILL OPERATOR Mott, S.
- REMARKS

-

-J

c P

mO
U.

LITHOLOGIC DESCRIPTION

0-2.0 ft. CLAYEY SILT (ML); brown (10YR 4/3). highly calcareous, dry, loose. sightly
cohesive, roots.

a

S

12

II

2.0-4.0 ft. SILT (ML), very pale brown (IOYR 7/4), highly calcareous, somre rock
fragments, some fine grained sand, mottled, dry, loose.

4.0-4.5 t Not Sampled.

4.5-6.5 ft SILT (ML)- very pale brown (10YR 7/3), highly calcareous. occasional roots,
mottled, dry, medium dense.

- 5--

-10~-

4970-

4965-

6.5-9.0 ft WEATHERED MANCOS SHALE BEDROCK: Not Sampled.
@6.5 ft Weathered bedrock hi shoe.

9.0-9.75 t WEATHERED MANCOS Si-ALE light brownish gray (lOYR 6/2), highly
calcareous, dense to very dense.

@9.75 ft first refusal In bedrock.
Total Depth 9.75 ft.

Borehole terrinated at depth of blow count refusal In weathered Mancos Shale.

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO OF 02/2112006



BOREHOLE LOG CRJOI-0100

PROJECT MOAB DATE DRILLED 09/2612005 BIT SIZE(S) (IN) 8.0
LOCATION Crescent Junction. UT. DRILUNG COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5
SITE Crescent Junction DRILUNG METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER CRJO1-0100 SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795514.03 DRILL OPERATOR Mott, S.
EAST COORD. (FT) 2127198.93 REMARKS

SURFACE ELEV. ( FT NGVD) 4961.20
HOLE DEPTH (FT) 12.50

Lui

CO UJ >-3: 1-- -J W0 z 0. � -.:.
-J n � otz -
M 0 <0-

0 U) uj
M

GRAPHIC
LOG LITHOLOGIC DESCRIPTION

l

-5-

-10-

1.5

2.0

0.5

1.95

0.6

I

0-2. I. CLAYtY SIL I (ML); brown (1uyx 4/3), nighly calcareous, cry. loose, slignhly
cohesive, roots.

2.0-4.0 f. SILT (ML), brown (10YR 5/3), highly calcareous, trace roots, mottled, dry, loose,
slightly cohesive.

4.0-4.5 ft. Not Sampled.

4.5-.5 f. CLAVEY SILT (ML); light brownish gray (lOYR 612), highly Icareous, dry,
loose. Poor recovery.

6.5-9.5 t. Not Sampled.

9.5-10.5 T. SANDY SILT (ML very pale brown (l0YR 714); highly calcareous, very fine
grained sand, dry, loose.

10.5-11.5 ft WEATHERED MANCOS SHALE BEDROCK; pale brown. (10YR 6/3), highly
calcareous, medium dense, dry.

11.5-1.55 ft. WEATHERED MANCOS SHALE: light brownish gray (lOYR 6/2). highly
calcareous. dry.

fa12.5 ft. first refusal in bedrock.
Total Depth 12.5 ft.

Borehole terminated at depth of blow count refusal In weathered Mancos Shale.

_ _

Ctoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO O 0212112006



U.S. Department of Energy-Grand Junction, Colorado
Calculation Cover Sheet

Caic. No.: MOA-02-02-2006-1-04-00 Discipline: Geologic and No. of Sheets: 4
Geophysical Properties

Project: Moab UMTRA Project

Site: Crescent Junction, Utah

Feature: Geophysical Logs

Sources of Data:

Geophysical logs

Sources of Formulae and References:

COLOG 2006. Borehole Geophysical Logging Results - Crescent Junction Disposal Site - Crescent Junction,
Utah.
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor
has identified a 2,300 acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction,
Utah, as a possible site for a final disposal cell for the Moab uranium mill tailings. The proposed disposal
cell would cover approximately 300 acres. Based on the preliminary site-selection process, the suitability
of the Crescent Junction disposal site Is being evaluated from several technical aspects, including
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this
calculation set is to present the geophysical logging information generated during the drilling program to
investigate subsurface geologic conditions at the Crescent Junction disposal site.

This calculation will be incorporated into Attachment 2 (Geology) of the Remedial Action Plan (RAP) and
Site Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal
Site, and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the
Moab site.

Method of Solution:

Geophysical logging was performed by COLOG in the 10 coreholes drilled at the Crescent Junction site
as shown in Figure 1 and Table 1. Methodology included the following on coreholes 0202 through 0210
(logging of 0201 was Incomplete due to equipment Issues): (1) optical and acoustic televiewer, (2) caliper
measurements, (3) compensated density, (4) neutron logs, (5) Induction resistivity, (6) natural gamma,
and (7) rock quality designation. Data are Included In the COLOG report (Appendix A).

Assumptions:

N/A

Calculation:

N/A

Discussion:

Results and evaluation of the geophysical logging In coreholes at the Crescent Junction disposal site
during 2005 are discussed In detail In Attachment 2 (Geology) of the RAP and summarized in relevant
sections of the RAS.

Conclusion and Recommendations:

N/A

Computer Source:

N/A

References:

COLOG 2006. Borehole Geophysical Logging Results - Crescent Junction Disposal Site - Crescent
Junction, Utah. (See Appendix A)

U.S. Department of Energy Geophysical Logs
March 2006 Doc. No. X0155800

Page 2
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CO, 0 CI Figure 1. Location of Coreholes at the Crescent Junction Site



Table 1. Corehole Specifications at the Crescent Junction Site

Corehole N E Ground Total Date Geophysica Hole Casing Sample Drilling
N. CoineaCodneaElevation Depth DaeizHoeC.No.. CoordinateCoordinate b Completed Logs (in) (1f) Type Method

CRJO1-0201 6797583.56 2120851.13 5030.00 301.00 8-Nov-05 some 8.5 0-29 HO core HSAlrotary
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ o re

CRJ01 -0202 6794422.62 2120996.12 4960.00 300.00 19-Nov-05 yes 8.5 0-29.5 HO core HSAlrotary

CRJ01 -0203 6796977.60 2122543.47 5015.00 301.00 7-Nov-05 yes 8.5 0-30 HO HoSre Arotary

CRJO1-0204 6795633.72 2122583.61 4983.00 300.00 5-Nov-05 yes 8.5 0-25 HO core HSrArotary

CRJO1 -0205 6793981.28 2122975.63 4945.90 300.00 2-Nov-05 yes 8.5 0-25 HO core HSrArotary

CRJO1-0206 6796324.67 2124232.60 4994.00 302.00 24-Oct-05 yes 8.5 0-26 HO core HSrotary

CRJ,01-0207 6794658.25 2124919.25 4950.20 300.00 20-Oct-05 yes 8.5 -25 HO core HSA/rotary

CRJ01-0208 6796412.91 2126089.65 4986.10 301.00 8-Oct-05 yes 8.5 0-40 HO core HSA/rotary

CRJO1-0209 6795168.53 2126441.58 4955.70 300.00 27-Sep-05 yes 8.5 0-35 HO core HSrArotary

CRJO1-0210 6797035.78 2127690.14 4998.60 302.00 7-ct-05 yes 8.5 0-23 HO core HScrotare

aLoal coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone.
bngvd = National Geodetic Vertical Datum
CHSA = hollow stem auger

U.S. Department of Energy
March 2006

Geophysical Logs
Doc. No. X01 55800
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor
has identified a 2,300 acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction,
Utah, as a possible site for a final disposal cell for the Moab uranium mill tailings. The proposed disposal
cell would cover approximately 300 acres. Based on the preliminary site-selection process, the suitability
of the Crescent Junction disposal site is being evaluated from several technical aspects, including
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this
calculation set is to present the test pit logs generated during the program to investigate subsurface
geologic conditions at the Crescent Junction disposal site.

This calculation will.be incorporated into Attachment 2 (Geology) of the Remedial Action Plan (RAP) and
Site Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal
Site, and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the
Moab site.

Method of Solution:

Five test pits were dug at the site to investigate subsurface conditions to depths ranging from 15 to
23 feet (ft)as shown in Figure 1 and Table 1. The pits were dug by trackhoe. Pit walls and samples were
observed and logged In the field using visual soil-classification procedures described in DOE
(2005; p.4-6). Field test pit logs were digitized and standardized using the gINT computer software
program (gINT Software USA 2005). Appendix A contains the test pit logs for the Crescent Junction site.
These data are also available in the SEEPro database at the DOE Grand Junction office.

Assumptions:

N/A

Calculation:

N/A

Discussion:

Results and evaluation of the test pit activities at the Crescent Junction disposal site during 2005 are
discussed In detail in Attachment 2 (Geology) of the RAP and summarized in relevant sections of the
RAS.

Conclusion and Recommendations:

N/A

Computer Source:

gINT computer software was used to digitize and standardize the test pit logs.

References:

DOE 2005. Work Plan for Characterization of Crescent Junction Disposal Site, Revision No. 0,
August 12, 2005, DOE-EM/GJ912-2005.

U.S. Department of Energy Test Pit Logs
March 2006 Doc. No. X0156000
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Table 1. Test Pit Specifications at the Crescent Junction Site

N E Ground Total Dt epyia oe Csn ape Diln
Test Pit No. Coordinate' Coordinates Elevation Depth CompDeted Geophygsca HoIe C(as Ing Sampe MethoDr

___________(ft ngvd~b (t omltd Lg Siein (If) Tp ehd
CRJO1-0151 6796084.42 2120861.99 4991.20 15.90 16-Aug-05 no n/a n/a Bucket Trackhoe

CRJO1-0152 6795018.03 2123400.06 4965.00 23.40 1 -Nov-05 no n/a n/a Bucket Trackhoe

CRJO10153 6796083.25 2124922.48 4983.50 15.75 10-Nov-05 no n/a n/a Bucket Trackhoe

CRJ01-0154 6794730.87 2125565.10 4950.00 21.50 31 -Oct-05 no n/a nWa Bucket Trackhoe

CRJ01-0156 6796137.16 2127679.48 4974.00 22.50 28-Oct-05 no n/a n/a Bucket Trackhoe

*Local coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone.
bngvd = National Geodetic Vertical Datum
'HSA = hollow stem auger

U.S. Department of Energy
March 2006

Test Pit Logs
Doc. No. X0156000

Page 4
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TEST PIT LOG CRJO1-0151

PROJECT MOAB DATE DRILLED 08/16/2005 * BIT SIZE(S) (IN)

LOCATION Crescent Junction. UT. DRILLING COMPANY Ksue Corporation CORE SIZE(S) (IN)

SITE Crescent Junction DRILLING METHOD Trackhoe LOGGED BY Goodkniaht. C.

WELL NUMBER CRJO1-0151 SAMPLING METHOD WL (FT BGS)

NORTH COORD. (FT) 6796084.42 DRILL OPERATOR Carter, C.
EAST COORD. (FT) 2120861.99 REMARKS Samples collected In 5.0 gallon buckets.

SURFACE ELEV. (FT NGVD) 4991.20

HOLE DEPTH (FT) 15.90 _

=M z *B 0 . G. -GHIC LITHOLOGIC DESCRIPTION
C)1 WI:;: LO

_ Ct

0-2.5 SILTY CLAY LOAM (MLtCL); some mottling, abundant roots, especially top 1.0 ft..
highly calcareous. porous from worm burrowing, looks like adobe brick, brown (10YR 5/3).

4990-

2.25-7.9 ft. SILTY SAND ISM); rnoderately calcareous, motiled throughout. rnosily grayish
l @ brrown (10OYR 5/2), mixture of sift (-200%) and sand (80%) up to rnedium-coarse grained.

_ _ lSorne roofing down to -4.0 ft. Several layers of sheet wash material consisting of
l : sandstone slabs and fragrnents up to 0.4-0.5 ft. in diarneter. Two obvious sheet wash

_ l layers are at -2.25-2.5 ft.. and 3.5-4.0 ft. These sandstone fragrnents are generally very

4254.50 r pale brown (1OYR 7/4).

5-5

4985-

7.5

_ _ l 47.9-12.9 ft. WEATHERED MANCOS SHALE BEDROCK: highly weathered, soft. porous,
. 9sk+*tshale and siltstone fragments. rnoderately calcareous. clear and white gypsum and calit~e

_ W5 crystals fill small cavities. Mostly light brownish gray (2.5Y 6/2). Fluvial channel
approximately 6.0-8.0 ft., wide cuts down Into weathered Mancos Shale to depth of -9.75 ft
(1.8 ft., or nearly 2.0 ft.). Fluvial Mdl material consists of medium to coarse grained sand

10- (SW) and trace small limonitic siltstone and shale rock fragments up to 0.025 ft. diameter
and mottled, porous, silt (ML). Sand material Is grayish brown (10YR 5/2) and silt is light
brownish gray (1 OYR 6/2): all are highly calcareous.

4980-

12.9-14.0 ft. Mancos Shale is moderatelyweathered down to -14.0 ft. and becomes
ihcreasingly competent

_ 14.0-15.0 ft. Mancos Shale Is slightly weathered, fractured, hard, layered.

-15- - _15.0-15.9 ft. MANCOS SHALE: slightly weathered to nonweathered sandy siltstone, hard.
mostly planar bedding, highly calcareous, light gray (N7) to yellowish gray (5Y 7/2), trace

_. t fine black material which is framboldal pyrite replacing fossil fragrrients. Trace grayish
4975- orange (10YR 7/4) color along fractures and bedding planes. Rare flattened cephalopod

fossil Impression colored (light brown, SYR 5/6) after limonite. Stopped test pit at 15.9 ft.
_ _unable to excavate further with trackhoe.

Total Depth 15.9 ft.

U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/28/2006Stoller PAGE__IOF__I'_ 0212812006_ki ~GRAND JUNCTION. COLORADOI



TEST PIT LOG CRJOI-0152
PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Juncton
WELL NUMBER CRJO1-0152
NORTH COORD. (FT) 6795018.03
EAST COORD. (FT) 2123400.06
SURFACE ELEV. ( FT NGVD) 4965.00
HOLE DEPTH (Fl) 23.40

DATE DRILLED 10/31/2005 to 11/01/2005 BIT SIZI
DRILUNG COMPANY Ksue Corporation CORE S
DRILUNG METHOD Trackhoe LOGGE
SAMPLING METHOD WL (FT

DRILL OPERATOR Carter, C.
REMARKS Samoles collected in 5.0 gallon buckets.

E(S) (IN)
SIZE(S) (IN)
ED BY Smith. G.
BGS)

l-W a 0.Mi ° ,, z ooLc W co

-5 - 4960

-10- 4955-

-15- 4950-

-20- 4945-

-25- 4940-

LITHOLOGIC DESCRIPTION

0-0.75 ft. SILTY CLAY (CL-ML); abundant roots, calcic (stage I carbonate development),
some fine grained sand, blocky structure, sticky, moderately plastic, grayish brown (10YR
5t2 LRffprsents A horizon.______________________
0.75-8.5 ft. CLAYtSILTY CL AY WITH SAND (CL-ML); low to medium plasticity, sticky, fine
grained sand, grayish brown (2.5Y 5/2), Interbedded with channel deposits, sandstone
fragments to cobble size, sub-rounded to sub-angular, medium to coarse grained sand.
Interbeds to 2.0 ft thick. Represents sheet wash deposits.

.-. f ILTY SANDY CLAY (CL); low plastic:ty, stightly sticky (75-100%); fine grained
sand (0-25%); fine to medium grained sand, angular, calcareous (10%). Some channel
deposits (2.0-3.0 ft deep), imbricated shale and sandstone fragments to 0.25 ft In
diameter.,paty. Represents eolian and fluvial deposits.

19.5-23.0 ftL WEATHERED MANCOS SHAtLE BEDROCK: moderately plastic, platy,
calcareous, some sandstone fragments, gypsum crystals, light brownish gray (2.5Y 612).
Note: A fluvial channel deposit that Is 2.0 ft deep and 3.0 ft wide Is in east side wall that
contains medium to coarse grained sand, shale fragments, and silt, and Is calcareous, light
yellowish brown (10YR 6/4).

23.0-23.4 ft MANCOS SHALE Stopped test pi t 23.4 ft. unable to excavate further with

Total Depth 23.4 ft

Stoller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1
GRAND JUNCTION, COLORADO

02/28/2006
-



TEST PIT LOG CRJOI-0153

PROJECT MOAB DATEDRILLED 11/10/2005 BIT SIZE(S) (IN)

LOCATION Crescent Junction. UT. DRILING COMPANY Ksue Corporation CORE SIZE(S) (IN)

SITE Crescent Junction DRILUING METHOD Trackhoe LOGGED BY Goodkniaht. C.

WELL NUMBER CRJO1-0153 SAMPUNG METHOD WL (FT BGS)

NORTH COORD. (FT) 6796083.25 DRILL OPERATOR Carter, C.

EAST COORD. (FT) 2124922.48 REMARKS Samples collected In 5.0 gallon buckets.

SURFACE ELEV. ( FT NGVD) 4983.50
HOLE DEPTH (FT) 15.75

I (9 > Z GRAPHIC |LITHOLOGIC DESCRIPTIONMaEir LOG

0-1.3 ft. SILT/CLAY LOAM (CL-ML); some mottling, abundant roots especially top 0.75 f.
moderately calcareous, gray (2.5Y 6/1) to light brownish gray (2.5Y 612). looks like adobe
brick, some small rock fragments (up to 0.1 ft. in diameter).

_ 1.3-5.4 ft. SILT (SM); trace very fine grained sand, highly mottled (white), with abundant
_ root filaments, moderately to highly calcareous, mostly light brownish gray (10YR 612).

Several thin layers of sandstone rock fragments up to 0.3 ft. In diameter and some
2_. yellowish brown/orange fimonitic siftstone fragments.

4980-

_ 4.25-4.75 ft. slighty darker colored ayer, light brownish gray (10YR 6/2), than the other 1.3
5 to 5.4 ft. layer, possibly because of higher moisture content (this Interval seemed slightly

_ ldamp during excavation).
5.4-8.0 It. SILT (ML); trace very fine grained sand, light brownish gray (10YR 6/2), soft.
crumbly, moderately to highly calcareous, some mottling. trace roots In upper part. Several
.thin fluvial ayers of up to coarse grained sand size.

8.0-9.25 ft. SANDY SILT (ML); silt and very fine grained sand, light yellowish brown (10YR
4975- 8.5 614). highly calcareous, powdery, trace mottling, probable eolian origin. @9.25 ft., thin layer

of limonitic siltstone fragments that appear to have been emplaced by sheet wash.

_ 925-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: highly weathered, soft.
10 _moderately calcareous. crumbly, porous, some platy shale and siltstone fragments, mottled
10- ;(white) Is calcareous material and gypsum. Mostly light brownish gray (2.5Y 612) and minor

light yellowish brown (1OYR 614). irmonific - colored fragments.

11.75-14.0 ft. moderately weathered, fractured, soft to moderately hard, layered.

4970- a

14.0-15.0 ft. sightly weathered, fractured, hard, Layered.

1.-1 5-7 *. as. W15.0-15.75 MANCOS SHALES slightly weathered to non weathered siftstone, hard, planar

_ . .to slightly wavy bedding, moderately to highly calcareous, light gray (N7) to yellowish gray
(5Y 7/2), trace fine black material that Is framboidal pyrite replacing fine fossil fragments.
Some grayish orange (IOYR 7/4) color along fractures and some bedding planes. Stopped
test pit at 15.75 ft unable to excavate further with trackhoe.

Total Depth 15.75 ft.

_4965

S~toller U.S. DEPARTMENT OF ENERGY PAGE 1 OF 1 02/28/2006
Stolle GRAND JUNCTION, COLORADO
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TEST PIT LOG CRJOI-0154

PROJECT MOAB DATE DRILLED 10/28/2005 to 10/31/2005 BIT SIZE(S) (IN)

LOCATION Crescent Junction. UT. DRILLING COMPANY Ksue Corporation CORE SIZE(S) (IN)
SITE Crescent Junction DRILLING METHOD Trackhoe LOGGED BY Smith. G.
WELL NUMBER CRJ01-0154 SAMPLING METHOD WL (FT BGS)

NORTH COORD. (FT) 6794730.87 DRILL OPERATOR Carter, C.
EAST COORD. (FT) 2125565.10 REMARKS Samples collected In 5.0 gallon buckets.
SURFACE ELEV. ( FT NGVD) 4950.00
HOLE DEPTH (FT) 21.50 _

> m GRAPHIC LITHOLOGIC DESCRIPTION

0 C

0-1.5 ft. SILTY CLAY (CL-ML); abtundant roots, calcc, some fine grained sand, blocky
structure, sticky, low to medium plastidty, grayish brown (1 OYR 512). Represents A

1.5-8.0 ftL SILTY CLAY (CLML), with some sand, sub-angular, moderately plastic, stcky.
caldc, (Stage I carbonate development), grainy to blocky structure, medium to fine grained
sand, light brownish gray (2.5Y 612). Represents sheet wash deposits.

4.0

5- 4945-

8.0-17.0 ftL SILTY CLAY (CL); some fine grained sand, sub-angular, low plasticity. sightly
_ _ ,sticky. yellowish brown (10YR 514), calcareous. Some fluvial channel Intermixing, medium

to coarse grained sands, silty, yellowish. Represents eolian deposits.
10- 4940-

12.0

15- 4935-

17.0-21.0 ft. WEATHERED MANCOS SHALE BEDROCK beds of silty daystone (about
_ _ _ =0.05 ft. thick). calcareous, weak, pale yellowish brown (10YR 612). Some sandstone

3 fragments, abundant gypsum crystals, some limonific coloration, dark yellowish orange
_ _ 18.0-20.0 e (1OYR 6/6).

20- 4930-

_l _ 6 21.0-2.5 -ft. MANh COS FR SAE:' beoin hrd a rF nd acompe-te nt. Stoppe Ftest pi at 21r.5 ft
_ _ \ unable to excavate further with Irackhoc.

_ _ _ .Totat Depth 21.5 ft

25- 4925G

QtollerU.S. DEPARTMENT OF ENERGY PAGE I OF 1 02/28/2006
StollerGRAND JUNCTION, COLORADO



TEST PIT LOG CRJOI-0156

PROJECT MOAB
LOCATION Crescent Junction. UT.
SITE Crescent Junction
WELL NUMBER CRJO1-0156
NORTH COORD. (FT) 6796137.16
EAST COORD. (FT) 2127679.48

DATE DRILLED 10/27/2005 to 10128/2005 BIT SIZ

DRILLING COMPANY Ksue Corporation CORE I
DRILUNG METHOD Trackhoe LOGGE

- SAMPLING METHOD * WL (FT

- DRILL OPERATOR Carter, C.
REMARKS Samples collected In 5.0 gallon buckets.

E(S) (IN)
S1ZE(S) (IN)
ED BY Smith. G.. Goodkniaht. C.

BGS)

SURFACE ELEV. ( FT NGVD) 4974.00
HOLE DEPTH (FT) 22.50

=-CD
0 - co

a
5>
WO
-j ZWrL

co
mOZ

O. -,

a00. I
LITHOLOGIC DESCRIPTION

0-1.5 ft. SILTY CLAY (CL-ML); abundant roots, some grained sand, angular blocky, low
plasticity, grayish brown (10YR 5/2), highly calcareous. Represents A horizon.

1.5-8.5 f SILTY CLAY WITH-SAND (CL-ML); fine grained sand (10-20%) subangular,
moderate plasticity, sticky, calcic (stage I carbonate development), blocky structure, light
brownish gray (2.5Y 6/2). Represents sheet wash deposits.

5 -

F -

10-

15-

20-

25-

4970-

4965-

4960-

4955-

4950-

4.0-5.0

8.0-9.0 8.5-15.0 ft. CLAY/SILTY SAND CLAY, fine grained sand (30%), silty clay (70%), low
plasticity, slightly sticky, diffuse calcium carbonate, yellowish brown (10YR 5/4). Pit
sidewalls have salt coating, and the east sidewall is white. Represents eolian deposits.

12.0

15.0-20.0 ft. SILTY CLAYEY SAND AND GRAVEL (SM-GM); silty, clayey, sand and
gravel. Sandstone boulders up to 2.0 f. In diameter. Sub-rounded, platy sandstone
fragments (up to 0.3-0.4 ft. long), medium to coarse grained sand. 10% boulders, 20-30%
sands/gravels, and 50-0%/. sands/sits/days. Represents a channel-fill deposit.

22.0

20.0-22.0 ft WEATHERED MANCOS SHALE BEDROCK: Beds of silty daystone, light
olive gray (5Y 6/1) and siltstone, yellowish gray (5Y 7/2) that are 0.05 to 0.3 ft. thick,
moderately calcareous. break along bedding planes easily, trace carbonaceous material,

,wa…um- End…oeLeypod !mP…rqsion a§…nSLI…d…in --
22.0-22.5 ft. MANCOS SHALE: Beconing hard and competent. Stopped test pit at 22.5

\ftm unable to excavate further with trackhoe.
Total Depth 22.5 ft.

4945-

Stoller U.S. DEPARTMENT OF ENERGY | PAGE 1 OF I
GRAND JUNCTION, COLORADO I 02/28/2006
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor
has identified a 2,300 acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction,
Utah, as a possible site for a final disposal cell for the Moab uranium mill tailings. The proposed disposal
cell would cover approximately 300 acres. Based on the preliminary site-selection process, the suitability
of the Crescent Junction disposal site is being evaluated from several technical aspects, including
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this
calculation is to bring to light the geotechnical properties of native materials that were sampled from
boreholes and test pits samples collected at the Crescent Junction site.

This calculation will be Incorporated into Attachment 2 (Geology) of the Remedial Action Plan (RAP), and
Site Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal
Site, and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the
Moab site.

Method of Solution:

The geotechnical characterization of the Crescent Junction site was undertaken by drilling one hundred
geotechnical boreholes with truck-mounted hollow-stem auger equipment and excavating five test pits
with trackhoe equipment. Undisturbed drive samples were collected using the Modified California sampler
with brass sleeves that were capped and labeled In the field. The boreholes were advanced to top of
.bedrock (refusal). Two samples were collected from the upper 5 feet and every 5 feet thereafter.
Representative bulk samples from the soil and weathered-bedrock horizons were collected from test pits
that were excavated to the top of bedrock.

The samples were stored temporarily In a Connex shipping container at the Crescent Junction site and
transported twice weekly to Geotechnical Engineering Group (GEG) laboratory In Grand Junction,
Colorado. GEG analyzed the geotechnical samples in accordance with the Statement of Work
(S.M. Stoller 2005; Document X01 14900). The Statement of Work required the subcontracted laboratory
to follow ASTM procedures In carrying out the laboratory testing. In addition, S.M. Stoller Corporation
completed a Quality Assurance (QA) audit of the testing laboratory and no findings were issued as a
result of the surveillance. A copy of the QA Surveillance Report Is attached in Appendix A.

Assumptions:

N/A

Calculation:

Laboratory results from the testing are contained In Appendices B and C. A summary of the index
properties of the natural materials from the Crescent Junction site are contained in Table 1.

Discussion:

N/A

Conclusion and Recommendations:

N/A

K>
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Table 1. Summary of Geotechnical Index Properties for Natural Soil Materials at the Crescent Junction Site

Fil etd Natural Dry Liquid . Passing WWsieve Hydrometer_____
Sample Field Tetd Moisture Density Limit IPnadtex No 200 Specific (Modified -° -° |DecrptonDpt No)ndxGravity proctor) proctor) % % % sit %cla DoubleSape ecrpio eph(f) ( cf) Pd(06 (Pcf)___ _____ Gravel Sandl Fines Hdoee

Boreholes sandy silt _

Max 17 13.4 113.4 34 19 94

Min 1.5 2.8 77 18 3 36 = = = = =

Avg. 6.3 6.7 92.4 23.6 7.3 64.8

Count 37 37 31 36 36 36

Test Pits tiuvial/eolian = = =_=_=

Max 15 21 3 84 2.65 127.5 12 49 35 67 52 27 83

Min 8.5 19 2 63 2.63 118 10 0 22 29 15 14 62

Avg. 11.9 20.0 2.7 69.5 2.6 123.0 11.0 12.5 30.5 57.0 36.5 20.5 72.5

Count 4 3 3 4 4 4 4 4 4 4 4 4 2

sheet wash

Max 7.5 26 9 83 2.82 123 13 4 30 84 62 22 79

Min 3.5 22 4 66 2.64 118.5 11.5 0 16 66 54 13 61

Avg. 4.9 23.8 6.0 72.8 2.7 120.5 12.4 1.0 25.4 73.6 58.8 16.8 70.0

Count 5 5 5 5 3 5 5 5 5 5 4 4 2

Boreholes eathered
ore h ole s h ale _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _

Max 27 12.3 118 34 19 93 = =_=_=_=

Min 3.5 2.6 71 21 4 19
Avg. 12.7 7.3 104.4 27.5 9.9 70.3

Count 11 11 10 11 11 11

Test Pits weatheredshale
Max 23 38 20 97 2.73 127.5 13 2 14 97 55 42 86

Min 20 25 7 84 2.56 120.5 11 0 3 84 53 31 62

Avg. 21.7 32 13 92 2.6 123.0 12.0 0.7 7.3 92.0 54.3 37.7 74.0

Coun 3 3 3 3 2 3 3 3 3 3 3 3 2

oo5
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Figure 1. Map Depicting the Locations of the 100 Geotechnical Boreholes at the Crescent Junction Site
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Figure 2. Map Depicting the Location of the Five Test Pits at the Crescent Junction Site
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QA Surveillance Report

To: Mr. John Withers
Geotechnical Engineering Group, Inc.

Surveillance No. and Title: S-05-09, Geotechnical Engineering Group, Inc. laboratory

Project and Task: Moab Project, Crescent Junction Site
Analysis of soil samples obtained during geotechnical drilling.

Date(s) Performed: November 21 through 30, 2005 - review of procurement data
November 28, 2005 and December 15, 2005 - laboratory visit

Purpose and Scope: Evaluate subcontractor adherence to site-specific Statement of Work
(SOW) for geotechnical testing of Crescent Junction soil samples.

Results: Sample transfer, receipt, and storage were being performed as directed in the SOW.
Required personnel qualifications stipulated in American Society for Testing and Materials
(ASTM) D 3740-01 were met. Discrepancies in samples, such as inadequate soil matrix or no
sample at the specified depth, were resolved by discussion and mutual agreement between the
laboratory and Stoller representatives. No findings are being issued as a result of this
surveillance. One observation conccrning documentation of instrument calibration is being
submitted for your consideration.

Activities Observed: The contractor SOW was reviewed and subcontractor documents
compared to the requirements specified in the SOW. Quality Assurance (QA) made an on-site
visit November 28, 2005 at the Geotechnical Engineering Group, Inc. laboratory. During this
visit QA interviewed you with regard to employee training, certification, laboratory procedures,
accreditation, and performance of sample receipt, storage, and analysis, and instrument
calibration.

Qualification requirements for this subcontract are equivalent to those stipulated in ASTM D
3740-01 Standard Proactivefor Minimum Requirementsfor Agencies Engaged in the Testing
and/or In~pertion of Soil sand Rock as Used In Engineering Design and Construction which
requires that the supervising laboratory technician shall have at least 5 years experience
performing tests on soil and rock and possess a current, valid NICET Level IH Certification in
Construction Materials Testing- Subfield SoiIs or Geotechnical Engineering Technology or
Transportation Engineering, or equivalent. Submitted certification documentation for the
laboratory technician has an expiration date of September 2004. When this was brought to your
attention you assured mc that you could provide Stoller with a current certificate for this
employee. A copy of the current certification was received and is valid until September 1, 2007.
Other personnel qualifications submitted for this SOW are compliant with ASTM D 3740-01.

It was my understanding from our discussion, subcontractor employees receive training provided
in-house from experienced personnel, and they also participate in vendor provided certification

j training opportunities. The analytical procedures followed in the laboratory consist of a
combination of in-house, process- or regional-specific procedures, as well as recognized industry



S-JU9, Mloab Project, Crecment Junction
Geotechnical Engineering Group, Inc. laboratory

December 21, 2005

* J standard published procedures (i.e., ASTM and American Association of State Highway and
Transportation Officials (AASHTO) Standards). Copics of industry standards were available in
the laboratory for employee reference. The Geotechnical Engineering Group, Inc. is accredited
to AASHTO RI8 specifications although none of the analysis provided for this SOW is
applicable to this accreditation. Soil testing is being performed to ASTM industry standards in
accordance with this SOW.

I observed the designated sample receiving area where shipment accountability and condition are
reviewed, and samples are entered into the laboratory tracking system maintaining customer-
issued identification numbers. Stoller samples were shipped, received, and tracked by hole/box
number on the Chain-of-Custody documentation. Example: Hole 30, box 1 of 2 and 2 of 2.
Each box contained differing amounts of sample tubes filled at various depths during drilling.
Neither the Stoller representative offering the samples for analysis, or the laboratory, verified the
samples by individual sample tubes/depths. Stoller samples were segregated and stored in an
area that was removed from other customer samples. Stoller representatives directed the
laboratory on which samples to analyze. Analytical requests are documented on analysis sheets
and processed in order received. You explained to me there is a designated area where requests
are staged and if any analysis is requested that is not a normal routine procedure, internal
procedures dictate that an engineer is required to review and approve the request before analysis
is performed. When there was a discrepancy in the sample, such as inadequate soil matrix or no
sample at the specified depth, the laboratory informed Stoller and worked to resolve the issue.

During our tour of the laboratory, although Stoller samples were not being analyzed at the time, I
K..) was able to observe work practices of subcontractor employees performing analysis and view

instrument calibration documentation posted on equipment. You explained that the laboratory
instrument calibration program consists of procedures performed by trained employees as well as
vendor-performed on-site equipment calibrations. From my observation, there appears to be two
types of calibration stickers placed on equipment, in-house calibrations and vendor-performed
calibrations. I noticed a mixture of current and out-of-date calibration stickers on laboratory
equipment. The particular piece of equipment we discussed as out-of-calibration was for
concrete measurements, not soils, however it would be advisable that the laboratory review all
instrument calibration stickers and correct as applicable.

A second on-site visit was conducted on December 15, 2005. Rex Sellers, Contract Administrator
and Greg Lord, S.M. Stoller Engineer accompanied.QA on this visit. A Geotechnical Engineering
Group representative conducted a tour of the laboratory and explained the processes and
equipment used for performing geotechnical analysis. The employee conducting the tour was
informative and knowledgeable of the type of work that was of interest to the contractor.

Findings: None

Observations: There is a mixture of current and out-of-date calibration stickers on laboratory
equipment. It is advisable that the laboratory reviews all instrument calibration stickers and
correct as applicable.

Surveillance of Compliance With: Geotechnical Testing Laboratory Statement of Work;
Doc. No. X01 14900, September 2005.



S-05-09, Moab Project, Crescent Junction
Geatechnical Engineering Group, Inc. laboratory

December 21,2005

Persons Contacted: QA would like to thank the following individuals for their time and
information provided during the performance of this surveillance: John Withers, Geotechnical
Engineering Group Engineer, Terry Brown, Geotechnical Engineering Group Laboratory
Manger, Robert Anderson, Geotechnical Engineering Group Laboratory Technician, Greg Lord,
S.M. Stoller Engineer, Rex Sellers, Stoller Contract Administrator, Mark Kautsky, Stoller
Technical Monitor

Action Required: None
i

Reviewed By: signature on file copy
Donna Riddle, RAB EMS-LA E051671
Stoller QA Manager

Date: 12/21/2005

Issued By: signature on file copy
Linda Tegelman, ASQ CQA 28173
Stoller Lead Auditor

Date: 12/21/2005

cc: QA File S-05-09

Email: K. E. Karp
M. Kautsky
G. G. Lord
J. 0. Neff
R. D. Sellers
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Geot eclhni cal

December 22, 2005

S.M Stoller Corporation
2597 B 3/4 Road
Grand Junction, CO 81503

Attention: Mr. Rex Sellers
Senior Contract Adviser

Subject: Geotechnical Testing Services
Cresent Junction
Utah Disposal Site
GEG Job No. 2,165

Dear Mr. Sellers,

As requested, Geotechnical Engineering Group, Inc. (GEG) has performed
laboratory testing for the subject project. The laboratory tests were performed on
samples obtained by others. Laboratory tests performed were determined by S.M
Stoller Corporation and include: moisture content tests, dry density tests, sieve analysis
tests, percent passing No. 200 sieve tests, hydrometer t6sts, double hydrometer tests.
Atterberg limits tests, moisture content-dry density relationship. (Proctor) test and
specific gravity tests.

Moisture Content and Dry Density

Moisture content and dry density were determined for each sample tested. The
moisture content was determined according to ASTM Test Method D2216. The dry
density of the sample was determined by using the wet weight of the entire sample
tested. The results of the moisture and dry density determinations are presented on
Table 1, Pages 1 through 4.

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 * fax (970) 245-7115 * geotechnicalgroup corn
2308 Interstate Avenue, Grand Junction, Colorado 81505Ku



Cresent Junction
GEG Job No. 2.165
Page 2 of 3

Sieve Analysis Tests and Hydrometer Tests

Sieve analysis tests and hydrometer tests were conducted on selected samples.
The sieve analysis tests were conducted in general accordance with ASTM Test
Method D422. The results of the sieve analysis tests are presented on Gradation Test
Results (Figs. 1 through 6).

Percent Passing No. 200 Sieve

Percent passing No. 200 sieve was determined on select samples in general
accordance with ASTM Test Method C117. Percent passing No. 200 sieve are
presented in Table 1, Pages 1 through 4.

Double Hydrometer Tests

Double hydrometer tests were performed on select samples in general
accordance with ASTM Test Method D4221. Double hydrometer tests results are
presented in Table I, Pages 1 through 4.

Atterberg Limits Tests

Atterberg limits tests were conducted on select samples. Atterberg limits tests
were condercted in general accordance with ASTM Test Method D4318. The results of
the Atterberg limits tests are presented in Table 1, Pages 1 through 4.

Moisture Content-Dry Density Relationship Tests

Moisture content-dry density relationship (Proctor) tests were conducted on
select samples. The moisture-density relationship tests were conducted in accordance
with ASTM Test Method 01557. -The results of the moisture-density relationship tests
are presented on Figs. 1 through 12.

Specific Gravity Tests

Specific gravity tests were conducted on select samples. The specific gravity
tests were conducted in general accordance with ASTM Test Method D854. The results
of the specific gravity tests are presented on Table 1

K>



Cresent Junction
GEG Job No. 2.165
Page 3 of 3

We believe the.laboratory.study was performed and this letter was prepared in a
manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this time. No other warranty, either express or
implied, is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

Robert W. Anderson
Laboratory Supervisor

RWA:cb
(3 copies sent)

Ku-
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TABLE I

SUMMARY OF LABORATORY TEST RESULTS

Atterberg Limits Double Hydrometer PASSING SPECIFIC
HOLE DEPTH NATURAL . DRY LIQUID PLASTICITY DISPERSION NO. 200 GRAVITY SOIL TYPE

MOISTURE DENSITY LIMIT INDEX AT 5 MICRON SIEVE
(FEET) (%) (PCF) (%) (%) (%) (%)

TH-5 2 4.2. 91 21 4 69 . Clay, silty, sandy (CL)
11 6 118 25 10 _ 79 _ Shale

TH-7 10.5 4.5 100 21 9 62 - Clay, silty. sandy (CL)

TH-9 4 6.6 83 24 9 74 _ Clay, silty. sandy (CL)
-6.5 6.6 107.2 28 9 84 Shale

TH-11 6.1 83 22 9 78 Clay. silty, sandy (CL)
16 7.9 119.4 37 20 96 _ Shale

TH-13 7 8.3 113.4 NL- NP. 43 _ Sand, clayey. silty (SC/SM)

TH-25 16.5 7.3 106 21 6 66 _ Clay. silty, sandy (CL)

TH-27 16.5 8.4 108 24 11 87 - Clay. silty, sandy (CL)

TH-29 7 13.4 77. 23 6 77 - Clay. silty, sandy (CL)
27 6.4 81 29 10 81 - . Shale

TH-31 12 8.2 96 24 4 50 Clay, sand, silty (CUSC)

| NL - Indicates sample did not exhibit liquid characteristics.
| NP - Indicates sample did not exhibit plastic characteristics. .

Assumed 2.65 for specific gravity, program sheet didn't
l_ |_ _indicate specific gravity tests. .

Page 1 of 4
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ABLrEip. InI'. TABLE I

SUMMARY OF LABORATORY TEST RESULTS

Atter berg Limits Double Hydrometer PASSING SPECIFIC
HOLE DEPTH NATURAL DRY LIQUID PLASTICITY DISPERSION NO. 200 GRAVITY SOIL TYPE

MOISTURE DENSITY LIMIT INDEX AT 5 MICRON SIEVE
(FEET) (%) (PCF) (%) (%) (%) (%) _

TH-33 10.75 6.7 117 34 18 82 ._ Shale

TH-43 3.5 6.1 90 25 8 53 Clay. silty, sandy (CL)

TH-45 1.5 4.6 84 19 7 57 Clay, silty, sandy (CL)

TH-49 6.5 6 83 20 6 _ 62 Clay, silty, sandy (CL)
12 5.4 102 19 5 _ 80 _ Clay, silty, sandy (CL)

TH-51 3.5 3.8 85 20 6 - 57 . Clay, silty, sandy (CL)

TH-64 2 12.4 95 34 5 a74 _ Clay silty, sandy (CL)

TH-66 3.5 4.7 90 21 5 _ 53 Clay, silty, sandy (CL)
7 12.3 112 31- 10 _ 90 _ Shale

TH-68 2 4.2 94 21 6 36 Clay, silty, sandy (CL)

TH-78 7 5.7 85 23 7 - 70 Clay, silty, sandy (CL)

TH-80 3 2.8 95 19 5 . 53 Clay, silty, sandy (CL)

__ _ ._ _ ^_ _ _NL - Indicates sample did not exhibit liquid characteristics. |
__ _ NP - Indicates sample did not exhibit plastic characteristics.

I Assumed 2.65 for specific gravity, program sheet didn't
indicate specific gravity tests. _ l

Page 2 of 4
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SUMMARY OF LABORATORY TEST RESULTS

Atter erg Limits Double Hydrometer PASSING SPECIFIC

HOLE DEPTH NATURAL DRY LIQUID PLASTICITY DISPERSION NO. 200 GRAVITY SOIL TYPE
MOISTURE DENSITY LIMIT INDEX AT 5 MICRON SIEVE

(FEET) (%) (PCF) (%) (%)(%) (%) .

TH-80 7 6 89 24 7 65 _ Clay, silty, sandy (CL)
._ .,. ._ __ _ _ _ __ __

TH-82 12 4.7 91 21 8 _ 79 _ Clay, silty, sandy (CL)

17 7.1 118 34 14 _ 93 _ Shale

TH-90 12 8.2 99 22 5 _ 55 _ . Clay, silty, sandy (CL)

TH-92 2 5.7 87 22 9 63 . Clay, silty, sandy (CL)

12 7.7 71 26 6 71 Clay, silty, sandy (CL)

TH-94 4 12.2 89 31 10 61 _ Clay, silty, sandy (CL)

17 7.1 102 20. 5 _ 37 - Clay, silty, sandy (CL)

21.5 6.8 112 21 4 . 33 - Shale

TH-95 7 6.5 85 23 7 . 46 - Clay, silty, sandy (CL)

TH-99 2.5 4.8 87 18 3 47 Sand, clayey. silty (SC/SM)

TP-151 4'3'-4'6' 5.6 - 24 5 _ 66 Clay, silty, sandy (CL)

TP-152 7.5 4.3 . 26 9 74 2.64 Clay, silty, sandy (CL)

* NL - Indicates sample did not exhibit liquid characteristics,
* NP - Indicates sample did not exhibit plastic characteristics. .

Assumed 2.65 for specific gravity, program sheet didn't
._ indicate specific gravity tests.

Page 3 of 4
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8k Groep, Ine. TABLE I

SUMMARY OF LABORATORY TEST RESULTS

Atterberg Limits Double Hydrometer . PASSING SPECIFIC
HOLE DEPTH NATURAL DRY LIQUID PLASTICITY DISPERSION NO. 200 GRAVITY SOIL TYPE

MOISTURE DENSITY LIMIT INDEX AT 5 MICRON SIEVE
(FEET) (%) (PCF) (%) (%) (%) (%)

TP-152 15 2.9 _ 21 3 . 84 2.63 Clay, silty sand (CL)
23 5.5 _ 33 12 97 Clay, silty, sandy (CL)

TP-153 2.5-3.5 5.7 _ 23 5 72 2.68 Clay, silty, sandy (CL)
8.5 4.4 _ NL- NP_ 67 2.65 Silt. sandy, clayey (ML)

TP-154 4 7.6 _ 22 4 79 83 - Clay, silty, sandy (CL)
12 2.7 _ 20 3 62 63 1 2.65 Clay. silty. sandy (CL)

18-20 5.5 38 - 20 62 95 2.73 Shale

TP-15g4 4-5 7.2 _ 24 7 61 69 | 2.82 Clay. silty, sandy (CL)

TP-156 12 2.7 _ 19 2 83 64 2.64 Clay, silty, sandy (CL)

22 5.5 _ 25 7 86 84 2.56 Clay, silty, sandy (CL)

* NL - Indicates sample did not exhibit liquid characteristics.
* NP- Indicates sample did not exhibit plastic characteristics.

Assumed 2.65 for specific gravity, program sheet didn't
indicate specific gravity tests. -

Page 4 of 4



GRADATION TEST RESULTS



0

I.

L..~ o ne:.r Anaoy~srs S*eve Ann~ym
21R 1R T~me Head-ngs U S-3SL-rkndfJ befiRes Clear Szua~e Ope~-ngs

45m.n 15mre. 60mrn~ 19m~m 4mrun Imrnn #20C01500 955 s30 #16 . 8 x4 38* 31.4 1 5. 3' 5'6 6

30-

20-

¶0

20

30

30 0

80 -

5C V

70

B0

0 . -_S_ - - ..

001 002 005~ 000~ 019u 03l 014" ¶49 ij 2-91 59 :1 38,
4? 2 0

D~aiywle, of Pamdem % fii MIwmfefs

- I

4.16 9 52 19 1 36 1 76.2 127 200
152

IClay (Plastic) to Silt (Non-I I
olies I

Sample of: 05-197
From: TH-01 51 @ 473 - 4'6' foot depth
Moisture Content: 5.6 %

Gravel: 4 %
Sand: 30 %
Silt & Clay: 66 %

Liquid Limit: 24
Plastic Limit: 19
Plasticity Index: 5
Specific Gravity:

L.,,allv sm I.~eAf~f
I, Ins : :1adad0 -s'Clear Square OpenvigS

45mrn 15n~n 60mn.n 19rm.., 4mr,n m.e #200 #100 #50 #30 #16 #8 5 4 3J8r 34'4 15 3' 5Y6 a'

ILK;

40 _ _ _ _ _ _ _ _ _ _1 _ _ _ _ _ _ _ _ _ _ _ _ _

60---….:..ji

-5L ' i---

0

la

20

30

V

50 11

60 F
C-

70

80

90

100
(All Me~ Uut, Wul Ulu 0J31 V14 149 291 590 119 Z38 4 f5 9 W

Di aetlo Patcle.,' Wbrrwters
152

IClay (Plastic) to Silt (Non-Plastic) we I Lc -dm__I oa'e Ir

Sample of: Claly. silty. sandy, moist 05.186
.From: TP-1 52 @ 7.5 foot depth
Moisture Content: 4.3 %

Gravel: 0 %
Sand: 25 %
Silt & Clay: 75 %

Liquid Limit: 26
Plastic Limit: 17
Plasticity Index: 9
Specific Gravity: 2.64

Gradation Test Results I]Job No. 2.165

11r1oup.13114,.g

Date: December, 2005

Fig. 1

a



I

I

2R H .eRansUS~ Stindamd Scr'es Ckt,.jr Square Ooent."g
4#m~n 15nm~r G0,wo 19msn 4 qw' lrmn #200 R#100 50 #30 #16 #81 X4 38 3J4' 1 5' 3' 5'6 8

___O __ _ i........._

61.

50

0

10

20

30

40C C

50 Er

60FC

70

80

90

I00
001 002 005 009 019 037 Ci4 149 291 590 1 19 2 38 A476

42 2 0
Da-tw.-er of Part~cic w MiIrnctcrs

9 52 19 1 36 1 76 2 12? 200
152

LjClay (Plastic) to Silt (Non-Plastic) I~----

Sample of: Clay. silty. sandy, sandstone 05-188,
From: TH-152 @ 15 foot depth
Moisture Content: 2.9 %

'se I I n

Gravel: 49 %
Sand: 22 %
Silt & Clay: 29 %

Liquid Limit: 21
Plastic Limit: 1 8
Plasticity Index: 3
Specific Gravity: 2.63

L t Ilyrrqtw, Aniilysm I -SC
25HR /HR Tm ead.ngs -U 5 SLnet'dE..T

45~mw I5m., 60rnw 19'mr, 4mmn l~mm 029C0 #10 NbX!C 130 #16 # 8
100.-.-- -- _ - _ _ _ _ _

ve Anaty S,
Ck-a' Squarc Optmu'gS

-4 3'F 314' 1 b' r 5F6 El
_ _ _ _ _. . ..__ _ .

90 IC-- - -. . - . . 2

L . 1

V
.:.-. .-.- - 40 V

LI

20 .;. _ _ _ __ _ _ _

10

60 ~p

70

80

go

0 -,
Cal 002 005 009 019 031 074 149 297 590 1 19 '238 4716 9 52

42 2 0
D-a~mter of Partode mn MI finvelrs

- - .. . _ _ . (100
19 1 36 1 762 12f 200

152

IClay (Plastic) to Silt (Non-Plastic) f-F--e-I --

Sample of: 05-198
From: TH-152 @ 23 foot depth
Moisture Content: 5.5 %

.Gravel: 0 % Liquid Limit: 33
Sand: 3 % Plastic Limit: 21
Silt & Clay: 97 % Plasticity Index: 12

Assumed Specific Gravity: 2.65

Gradation Test Results . JobNo. 2,165

(;eo eE1UI~tLU!Date: December, 2005

k~1rofipeuliin. Fig. 2



TH Do.'sler Anatyvs ISieve Anai*sm

2±,HR 1HR
45m-nr 1,mr'

100 --

Ilimre Readnrgs U S Standard here%

60-inrr 19'm" ,nn m rlne,., #200 91cc *50 or30 01 08
Clear Square Oprme'ipj

#4 3ae- 3i4' I 5 3 5.6 a.

i

I i
* II . -_

70

,. Ou,

I ,
I

, . I

I
I

i

I

10

20

30

40 j

50 M

r,o

60

t0

I
V_ . -

:C

4 1

80

90

100o
IXUl MY Ofit, U193 019 031 C074 149 297 590 1 19 2 38 4 76

42 2 0
Dar,nlet of Pa'1cle in M firneters

9 52 19 1 36 1 16 2 127 ?CC
152

IClay (Plastic) to Silt (Non-Plastic) [ -- n~e i pq_~edu I Coarse

Sample of: Silty, clay, sandy, moist, brown 05-189
From: TH-153 @ 2.5 to 3.5 foot depth
Moisture Content: 5.7 %

.Gravel: 0 %
Sand: 27 %
Silt & Clay: 73 %

Liquid Limit: 23
Plastic Limit: 18
Plasticity Index: 5
Specific Gravity: 2.68

IHynlrt.wntef A,,Msa I' Skwe Anaf S'S

25R 7R ~ HeIrg 40 #10
45mn 15'mn 60fnii 19mm~ 4 ,,in I min #200 #100 IBO 830 #16 #8Or 04

90

Cle-ar Square Openings
3..V 1 5' 3- 5'6 8

80 .---. -I---- --- * -_ . -

C14.

0.

i
30

4 C.
I :

I . .
'U

20-I
i

I
___ I. . . . 4

I I

-~ -i 80

-go0

----- -- 1I
001 002 005 009 019 C31 04 149 291l 590 I119 2 38 4 76 9 52 19 1 36 1 16 2 127 200

42 20 152
Diameter of Paice inM llmeters

IClay (Plastic) to Silt (Non-Plastic) I-Fin,--- Gravel
linC ol

Sample of: Clay. sandy, dry, moist, brown 05-190
From: TH-1 53 @ 8.5 foot depth
Moisture Content: 4.4 %

Gravel: 1 %
Sand: 32 %
Silt & Clay: 67 %

Liquid Limit: NL
Plastic Limit:
Plasticity Index: NP
Specific Gravity: 2.65

Gradation Test Results - Job No. 2,165

Gert I'lhigiIieerin Date: December, 2005
I I Groiuji, IIa(. Fig. 3



I Hvd.orrile. AnalyS q-s S~~Alu.1ys
Ten H Ie Read~ngs UWSI-standards5ees

25HR 7HR#4C
4±5m~n 15~mi 6Erruf 19-no A-no Pim. #200 N1CC nbC 030 416

N10
Clea'

#4 3JB'

80-- -- ----- ----.-- -- -

Square O -M'.ns

3w4 lb X' 3 5-6' 8
0

I O

20

40 &

- 50~

.J60 Z;

IC.

'70

p'-

I

I

I I i
4E- .C-

JU --

001 00? C0b 009 019 C31 074 149 297 590 1 19 2 38 A 76 9 52 19 1 36 1 16 2 127 2C
42 2 0 152

0.aTW'ICr of Pa'tde inM Whrrweisf

100
10

IClay (Plastic) to Silt (Non-Plastic)I

Sample of: Clay. silty, sandy 05.187
From: TH-154 @ 4 foot depth
Moisture Content: 7.6 %/

Gravel: 0 % Liquid Limit: 22
Sand: 16 % Plastic Limit: 18
Silt & Clay: 84 % PlasticityIndex: 4

Assumed Specific Gravity: 2.65

L.droncler AnalS~eve AnlaI~5
2SHR IHR . m-1 S'S n sU 0ar u '0 b fl ,eaf Square O cew 'ngs
45 ~ ~ 1 m n 60mr" 19 .n 4 m r, Im.r-. 0200 #100 #50 #3 #1 # IS31' 14 1 5. 3- 56 1

- ----- - - I0

70 - - - - - - . - 30

~~50
C . C

30 70

I C 90

001 002 005 00M 019 037 C74 149 29? 590 1 19 7233 4 16 9 52 1.91 36 1 76 2 127 200
42 20 15I2

D~armter of Parl.de ii Ll.Ikinleia

lClay (Plastic) to Silt (Noh-Plastic) I

Sample of: Silty. clay,sandy. dry, tan 05.191
From: TH-1 54 @ 12 foot depth
Moisture Content: 2.7 %

Gravel: 0 % Liquid Limit: 20
Sand: 33 % Plastic Limit: 17
Silt & Clay: 67 % Plasticity Index: 3

Assumed Soecific Gravity: 2.65

Gradation Test Results Job No. 2,165
(,eottec1111mciie . Date: December, 2005

I I"Lh~rotip, Iti. Fig. 4



Ia

I-

C-

Hwarornter A'alys.s I Sieve knaiyss

U eSeadnt U nda--d rer-es 0ea, Sq~uare 0,cn~ngs
25HRn ?HRn~ 6Om 0w m, Irn #0 10 s 40 N10

45un 1frn 60i 1,nm 4in I-nn 020 #10 0 # 30 #16 mg VA 3' 3.4'4 1 5 3' 5'6 B'
2 0 - - - * -D- -.- _ _ __ _ _ _ _ _

9_ _ _ _ _ _ _ _ 0 Z _ _ _ _

30

-- * - .---- --- - --- --__ _ ---. --- __ _I__ _

0

10

20

30

40-2

60MC

70

s0

90

100
CLIUI 1A1 UUi MAP U1V UWI GM 149 297 .590 1 19 2 38 4176 9 52 19 1 36 1 76 2 127 200

'2 2 0 152
D~awmter of Pa'1ide vi MAlrieters

FClay (Plastic) to Silt (Non-Plastic)I rmp I MvOwrn I I -I
Cae I [I e I I Coibes i

Sample of: Shale, silty, sandy, dry, light tan 05-192
From: TH-154 @ 18 to 20 foot depth
Moisture Content: 5.5 %

Gravel: 0% Liquid Limit: 38
Sand: 5 % Plastic Limit: 20
Silt & Clay: 95 % Plasticity Index: 20

Specific Gravity: 2.73

IIdmle ,a 5s eve Anilysm

251iR 1HR TIme ReadIngs U oCia qur Oe~g
45rn~n 15mmn 60rn.. 19mmw 4m-n I mim #200 #10 0#50 030 #18 #8. 4 318, 3. Y0

100 - - - . * -.

90 I

70 - __ _ _ _ _ _ 33

40 -
C.

30, 70

20__ _ _- - -- - -- - -. B

t0 9,0

-100
001 00? 005 009 019 037 014 149 291 590 1 19 2 38 4 76 9 52 19 1 38 1 76 2 127 200

42 20 152
D~amnle, of Palcide Mi0,41-nmeters

lClay (Plastic) to Silt (Non-Plastic)I F merIe mede I Coarse Cns

Sample of: Silty. cfay, sandy, moist, brown 05-193
From: TH.15p 4, ( to 5 foot depth
Moisture Content: 7.2 %

Gravel: 1 I% . Liquid Limit: 24
Sand: 29 % Plastic Limit: 17
Silt & Clay: 70 % Plasticity Index: 7

Specific Gravity-. 2.82

Gradation Test Results Job No. 2,165 _
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jClay (Plastic) to Silt (Non-Pi

Sample of: Silty, clay. sandy. moist, tan 05-194
From: TH-1 56 @ 12 foot depth
Moisture Content: 2.7 %

Gravel: 0 %
Sand: 35 %
Silt & Clay: 65 %

Liquid Limit: 19
Plastic Limit: 17
Plasticity Index: 2
Specific Gravity: 2.64
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. Clay (Plastic) to Silt -1 le"-HI i ra

Sample of: 05-1 95
From: TH-156 @ 22 foot depth
Moisture' Content: 5.5 %

Gravel: 2 %
Sand: 14 %
Silt & Clay: 84 %

Liquid Limit: 25
Plastic Limit: 18
Plasticity Index: 7
Specific Gravity: 2.56

Gradation Test Results.*,. Job No. 2,165
EvteguiseraIi Date: December, 2005
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I Gelotechnieal Engineering Grotip, Iie.k M1oisture- Deunsity Relationsips)
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Project Name: Crescent Junction

Sample Location: TP-151 @ 4'3" to 4'6"

Sample Description: 05-197

Test Method: 1557 method A

Maximum Dry Density: 118.5 pcf

Optimum Moisture: 13.0 %

Rock Corrected

-. Maximum Dry Density: N/A

Optimum Moisture: N/A

Liquid Limit: 24

._ A t :4 Plasticity Index: 5
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Job No. 2,165 Fig. 1
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6 o11 Nist urte- Deunsit.y 'ReIatioiship '
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Project Name: Crescent Junction

Sample Location: TP-152 @ 7.5'

Sample Description: Clay, silty, sandy

FR
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I- . II.TiF . I.1

Test Method: ASTM D1557, method A

Maximum Dry Density: 121.0 pcf
I _ f ,, . _I T _
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1.. g Optimum Moisture: 13.5 %
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I V ., Rock Corrected
h I
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Job No. 2,165 Fig. 2



I1 Geot ecluhuical EuugiuuWeeOi1g Group, hiet.
IL moist ire- D)enusity 1e1latiousslilu)

l I i\; fi T Project Name: Crescent Junction�jol Itlu_-+t~
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I Sample Location: TP-152 @ 15
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Sample Description: Clay, silty, sandy, sandstone

Test Method: ASTM D1557, method A

Maximum Dry Density: 128.0 pcf

Optimum Moisture: 10.5 %

Rock Corrected

. Maximum Dry Density: n/a pcf

Optimum Moisture: n/a %

I44
I -t

.i "I I I I I T I_ ._ _

'Ii E\IFFVI1-1I

t
I 1:1-i

LW *1*
130"

- - -I -
I - t

I I I i * - }It I . A\ 1-1 I
?5 ~ I ill -I IIIIill

L

P

C

S

S

+-t++~~_ I I !ZF+H6\ 6 1

'I I XN
I -0# F_4 I I % 0% # I -\\~ -~

ii I I
I I_

iquid Limit:

lasticity Index:

,ravel: 49%

and: 22%

ilt & Clay: 29%

Zero Air Voids

GS= 2.70

GS= 2.65

12C� I
I: : '1 1 i: 1-1 I .,

. , 1 : !: I

' I H-I I 1\1 \l'

11

5 !V -4 -0hit L11

1 { I itI*I 1-1 I-TI t~I I [T I -K)05L.
_ 0 5 10 .15 20

Moisture Content - 2.9%

Job No. 2,165 Fig. 3
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6I Moisttui'e- Density Rtelationshipl)
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Project Name: Crescent Junction

Sample Location: TP-152 @ 23, 05-198

Sample Description:

Test Method: ASTM D1557, method A

Maximum Dry Density: 121.0 pcf
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Geotechliical Evigimieeriiig Group, Ine.
16. Moistunre- D)ensity- Relationiship
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Project Name: Crescent Junction

Sample Location: TP-1 53 @ 2.5 to 3.5
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Sample Description: Silty, clay, sandy, moist,
brown

Test Method: 1557 method A

MAaximum Dry Density: 120.5 p'cf

Optimum Moisture: 12.5 %
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Liquid Limit: 23

Plasticity Index: 5

Gravel: 0%
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Silt & Clay: 73%

Zero Air Voids

-- S= 2.70

-GS=2.65

TI T1 41 1H1141ti i \rnvi
100I

…- - - . 5 - . I I . I I I . . I . . . I I . I . . . I . I I I 1 1 : 1 I I I
I ; -I,k-

- - - -- .......I .- I I -.-! I I ....-1 --Ir .. I.I ffi -, -!J.! I II I -fl - fl- I-I --, -, RI

II -- I ; 1 1 1 - 4 1 1 1 ; 14 1 4 -
'I -95 I1 4 -H1 - 144a l- ' I I 1-14 4I4 4I ,U 4I II44 1 L L L L-U+ L W-UI U ,

I -lI -1
I ,i ii; t-t-~---------i--~----I--+---I---I--f--*--4---I-4--I!--4-I4I#-I I II? I I I I t I

-11.4- -t
H I N-VI4-I- --- . . . . . . . +--4-I-- 4-44t-4-$.4----I---fI--.4 .- 1-4-S ..

I+f- w1 If1-+1JH- 4-_I: _TT-
90

K8 85

i-I-; -J -

-I-t

I 5 10 15 20
Moisture Content - 5.7%

25 30 35

Job No. 2,165 FgFig. 5



1 Geotehliiical Enigineerin g Group, Ivcs.
M11 oisture- Density Relelatio.iSluI

( J 130 I1 Project Name: Crescent Junction
I1IIEt p}E11 -II Sample Location: TP-154 @ 4

1251 Sample Description: Clay, silty, sandyik II I f I I I I I I I -
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I Geotechlniical Eunginueeri;ng Group, IIC.
I6L Mioisture- IDensity IIelatioIsIhII)

I-. Project Name: Crescent Junction

L - Sample Location: TP-154 @ 12

I --. 11 1Sample Description: Silty, clay, sandy, dry, tan

. [ N *+ Test Method: ASTM. D1557, method A

i- _ _ - iMaximum Dry Density: 122.5 pcf
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Maximum Dry Density: n/a pcf
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Project Name: Crescent Junction

Sample Location: TP-154 @ 18 to 20

Sample Description: Shale, silty, sandy, dry, light, tanF.
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Test Method: ASTM D1557, method A

Maximum Dry Density: 120.5 pcf

Optimum Moisture: 13 %
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I Geoteelmical Eumgigncerhiug .Groiup, biuc.
6IIL1Ioistnlie- Deilsity Relationship
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Project Name: Crescent Junction

Sample Location: TP-15 f 4 to 5

Sample Description: Silty, clay, sandy, moist, brown

Test Method: ASTM D1557, method A

Maximum Dry Density: 120 pcf
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Optimum Moisture: 11.5 %

Rock Corrected
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Optimum Moisture: n/a %
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'I, Geotec nliical Eligiileevilig Group, huic.
6M3oist'lrc- Den1sity Rtelationslhip

t. I Project Name: Crescent Junction

L Sample Location: TP-156 @ 12

Sample Description: Silty, clay, sandy, moist, tan

TtTest Method: ASTM D1557, method A

+1 +1+, Maximum Dry Density: 124.5 pcf

V I t Optimum Moisture: 11 %
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Rock Corrected

Maximum Dry Density: n/a pcf

Optimum Moisture: n/a %

I Liquid Limit: 19
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Geoteclnical

I Ei Eliginieering
II Group, Inc.

February 23, 2006

S.M Stoller Corporation
2597 B 3/4Road
Grand Junction, CO 81503

Attention: Mr. Rex Sellers
Senior Contract Adviser

Subject: Geotechnical Testing Services
Cresent Junction
Utah Disposal Site
GEG Job No. 2,165

KJ Dear Mr. Sellers,

As requested, Geotechnical Engineering Group, Inc. (GEG) has performed
laboratory testing for the subject project. The laboratory tests were performed on
samples obtained by others. Laboratory tests performed include moisture content tests,
dry density tests, percent passing No. 200 sieve tests and Atterberg limits tests,
presented on Table I. Routine Agronomic Analysis laboratory tests performed were
determined by Enviro-Chem, presented on Table II.

Moisture Content and Dry Density

Moisture content and dry density were determined for each sample tested. The
moisture content was determined according to ASTM Test Method D2216. The dry
density of the.sample was determined by using the wet weight of the entire sample
tested. The results of the moisture and dry density determinations are presented on
Table 1.

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab.- Crested ButteY_) (970) 245-4078 * fax (970) 245-7115 a geotechnicalgroup.com

2308 Interstate Avenue, Grand Junction, Colorado 81505



Cresent Junction
GEG Job No. 2,165
Page 2 of 2

Percent Passing No. 200 Sieve

Percent passing No. 200 sieve was determined on select samples in general
accordance with ASTM Test Method C117. Percent passing No. 200 sieve are
presented in Table 1.

Atterberg Limits Tests

Atterberg limits tests were conducted on select samples. Atterberg limits tests
were conducted in general accordance with ASTM Test Method D4318. The results of
the Atterberg limits tests are presented in Table 1.

We believe the laboratory study was performed and this letter was prepared in a
manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this time. No other warranty, either express or
implied, is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

Robert W. Anderson
Laboratory Supervisor

RWA:cb
(3 copies sent)
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SUMMARY OF LABORATORY TEST RESULTS

Atterberg Limits Swell / Consolidation PASSING WATER
HOLE DEPTH NATURAL DRY LIQUID PLASTICITY CONFINING NO. 200 SOLUBLE SOIL TYPE

MOISTURE DENSITY LIMIT INDEX SWELL PRESSURE SIEVE SULFATES
(FEET) (%) (PCF) (%) ( (%) (PSF) . (%) (ppm)

TH-7 6.5 6.5 . 23 5 . Clay, silty, sandy (CL)
TH-7 7 4.9 * 23 8 . 94 Clay, silty, sandy (CL)

TH-11 11.5 2.6 21 4 .19 Sand, clayey, gravely
TH-13 2.5 5.8 89 24 9 70 Clay, silty, sandy (CL)
TH-23 3.5 6.0 25 8 72 Clay, silty, sandy (CL)
TH- 25 6 4.9 89 24 9 59 Clay, silty, sandy (CL)
TH-26 15.5 5.7 * 24 10 71 Clay, silty, sandy (CL)
TH-27 4 5.9 24 3 44 Sand, clayey, silty (SC)
TH-31 5.5 7.0 87 25 9 85 Clay, silty, sandy (CL)
TH-43 6 5.0 93 24 16 47 Sand, clayey, silty (SC)
TH-45 6.5 8.6 98 32 9 . 78 Clay, silty, sandy (CL)
TH- 62 4 7.6 103 29 10 . 69 Clay, silty, sandy (CL)-
TH-64 3.5 10.0 109 31 19 86 Clay, silty sandy (CL)
TH-79 10.5 4.4 25 10 78 Clay, silty, sandy (CL)

TH-100 4 8.0 * 25 5 69 Clay, silty, sandy (CL)

. Indicates sample disturbed. .

_ _ . .___ __ _ I I_ i_ i_ ___
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