PROJECT MOAB DATE DRILLED _ 09/09/2005 to 10/08/2005 BT SIZE(S)(IN) 85
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., Reed, J.
WELL NUMBER _ CRJ01-0208 SAMPLING METHOD HQ 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
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T 3 0-05 0-1.5ft. CLAYEY SILT (ML); gray (2.5Y 5/1), highly calcareous, moderate
- - 4085 ¢ ‘118'1-2 roots, worm hole porosity.
= - 6 15-2.0 1.5-3.5ft. SANDY SILT (ML); light brownish gray (2.5Y 6/2), highly
1;’ 2.0-25 calcareous, mottled, compacted, some roots, trace rock fragments to 0.1 ft. in
B 1 4 16 25-3.0 diameter.
5 . 1 g:gj:g 3.5-4.5 ft. greater amount (~5%) of rock fragments to .05 ft. in diameter.
5 —| B 4.5-6.0 ft. GRAVELLY SILT (ML); some very fine grained sand and ~20% rock
5 g‘g'g'g fragments to 0.1 ft. in diameter, highly calcareous, light brownish gray (2.5Y
B - 49804 ¢ N h Ne1N\6/2).
] don | 825 ¢4 6.0-9.0ft GRAVELLY SAND (SW); sand is very fine to coarse grain and
1 ~70%; gravel consists of rock fragments up to 0.1 ft. in diameter; sand matrix
B = — is highly calcareous, light brownish gray (10YR 6/2), some mottling.
B 7] 7] 9.0-15.75 ft. SILT (ML); trace of very fine grained sand , pale brown (10YR
—10— ) 10.0-105 6/3), highly calcareous, some mottling, compacted in some places, trace rock
19 | 105-110 | fragments.
- 7] 49751 18 | 110115
B < 425 11.5-12.0
— 15— 1] 150-155
- o g0 5 | 135180 16.75-19.0 fi. GRAVELLY SAND (SP); sand is mostly fine (o very fine grained
| E 21 16.5-17.0 \| and ~75%; gravel consists of rock fragments up to 0.2 ft. in diameter, trace
N gypsum crystals, highly calcareous, mottled.
i 7] 7 19-20.5 ft. SILT (ML); light yellowish brown (10YR 6/4), highly calcareous,
—20— T % | 200255 corpaced,
& 4 4ops| 22, | 205-21.0 20.5-22.0 ft. SILTY SAND (SM); silt 40%, very fine grained sand ~60%, light
051 21.0-21.5 yellowish brown (2.5Y 6/3), trace mottling, highly calcareous, trace rusty colored
B 7] - 4 \siltstone fragments.
B N 2 22.0-30.0 ft. WEATHERED MANCOS SHALE BEDROCK; Contact estimated
at22.0 ft.
257 50/4” 25.0-30.0 ft. mostly silty mudstone, light olive gray (5Y 6/1) to medium gray
a - 4960— (N5), highly calcareous, bedding plane fractures spaced mostly 0.1 ft. or less
B 4 apart, wavy, contorted (bioturbated) bedding. Moderately weathered.
25.0-30.0
i T 25.035.0 3003157 NoRecovery. T T T T T T T T -
L. - 4955 Very Poor
L - . 31.5-301.0 ft. MANCOS SHALE:
30.0-35.0 31.5-35.0 ft. bedding plane fractures about 0.1 ft. apart down to ~33.0 ft., then
B ] - about 0.2 ft. apart to 35.0 ft. Light olive gray (5Y 6/1) to medium gray (N5).
2 ] _ @32.7 ft., a thin silty clay bed that is dark yellowish orange (10YR 6/6) with
trace pyrite. Mostly clayey siltstone. Highly calcareous throughout, trace pyrite
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35.0-40.0

40.0-45.0

45.0-55.0

55.0-65.0

65.0-75.0

\ crystals and fine framboidal pyrite along bedding surfaces along with trace
\carbonaceous material. Gypsum crystals along bedding plane fracture @34.5
\3;Biotumated bedding in many places.

5.0-36.5 ft. No Recovery.
36.5-40.0 ft. moderately calcareous, mostly siltstone and ~20% very fine
grained sandstone (mainly in lighter gray areas -very light gray, N8). Siltstone
is mostly medium gray (N5). Bedding plane fractures are rare - only 0.4-0.5 ft.

35.040.0
Poor

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% 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
siltstone, 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 limonitic coloration and no
gypsum/calcite 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

40.0-55.0 indication of water movement (limonite, calcite, gypsum).

Fair

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 indications of water
movement. Trace pelecypod fossil imprints on some bedding surfaces.

65.0-75.0 ft. very fine to 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
claystone layers that comprise most of the rock.

55.0-85.0
Good
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BOREHOLE LOG CRJ01-0208
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0208
SITE Crescent Junction Site DATES DRILLED 09/09/2005 to 10/08/2005
Continued from Previous Page
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— 75— 7 75.0-85.0 ft. most of the rock is medium gray (N5) and silty claystone to clayey
i -1 4910 siltstone (~90%). ~10% is very light gray (N8) very fine to fine grained
sandstone in thin (<0.01 ft.) layers or as burrows and bioturbation segregations
B T 7 and irregular layers. Trace pelecypod and cephalopod fossil imprints on a few
& o ] 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
B ] ] tight. Bottom fracture at 84.2-84.6 ft. is hackly and is probably drilling-induced.
80— - 75.0-85.0
B - 4905—
—85— 4 85.0-95.0 ft. most rock s silty claystone to clayey siltstone (95%). Only ~5% is
B =1 4900 very light gray (N8) very fine grained sandstone in a few thin layers (storm
layers?) but mostly in round elongated forms that occur along bedding or cut
B N 7 down through bedding at various angles - these are likely burrows. Trace of
= ] il various fossil imprints and less fine carbonaceous material along bedding. No
| natural fractures seen.
—90— 4 85.0-95.0
& - 4895—
95— N 95.0-105.0 ft. amount of very light gray (N8), very fine grained sandstone in
- - 4890— wavey layers and as bioturbation (burrows) gradually increases from 5% to
B N ~15% @105.0 ft. Increased amount of fine carbonaceous material along
N bedding surfaces of the main rock type - clayey siltstone. No natural fractures
2 - | seen.
—100— - 95.0-105.0 85.0-301.0
L. - 4885 Excellent
—105 B 105.0-115.0 ft. amount of very light gray (N8), very fine grained sandstone in
- - 4880 wavy layers and as bioturbation gradually decreases from ~15% at 108.0 ft. to
i . 1-2% at 112.0 ft. At 115.0 ft., rock is mostly (~98%) medium gray (N5) silty
7 claystone, weak-moderately calcareous. No natural fractures seen. Core dry
- - - when broken open.
—110— = 105.0-11500 [\ | 00 B —
B -1 4875+
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BOREHOLE LOG CRJ01-0208

BOREHOLE NUMBER CRJ01-0208

DATES DRILLED 09/09/2005 to 10/08/2005

Continued from Previous Page

PROJECT MOAB
SITE Crescent Junction Site
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115+ -

- o 870+

—1 20— — 115.0-125.0

~ -1 4865—

125+

- o 4860—

—130— . 12601350 85.0-301.0

= - 4855 Excellent

—135— -

F -1 4850

140 = 135.0-145.0

- o 4845+

145+ -

- o 4840

150 - 145.0-155.0

o -1 4835—

Stoller

115.0-125.0 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 ft., probably drilling induced; a similar fracture at
124.6-125.0 ft. At 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.

Note: drilled to 145.0 ft. on 10/5/2005 but did not open core
barrel till 10/6/2005. Although core appears intact and competent, it parts
easily upon handling, revealing 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. amount of bioturbated spots and layers increases slightly to
1-2%. 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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PROJECT MOAB BOREHOLE NUMBER CRJ01-0208
SITE Crescent Junction Site DATES DRILLED 09/09/2005 to 10/08/2005
Continued from Previous Page
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155+ g 1565.0-165.0 ft. amount of bioturbation decreases slightly to ~1%. High angle
- - 4830 (~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
B T & induced. Core hard and competent throughout. Trace fine carbonaceous
- ~ . material and fossil imprints.
—160— = 155.0-165.0
B 1 4825
i - | 165.0-175.0 ft. bioturbated or storm layering (very fine grained sandstone) is
- - 4820 only a trace. No fractures seen. From 165.5-169.4 ft., rock is fissile, softer,
N and parts easily. From 169.4-173.0 ft., core is more competent and breaks into
B 7] 0.1-0.2 ft. segments. Core hard and competent from 173.0-175.0 ft.
—170— - 165.0-175.0 85.0-301.0 [
B - 4815 Excellent §
175 a 175.0-185.0 ft. core hard and competent - no natural fractures seen.
- -1 4810 Drilling-induced fractures ~0.5 ft. long occur at top and bottom of core run.
B | Trace fine carbonaceous material and fossil imprints. Lithology continues as
7] silty claystone. Dry when core broken open.
—180— - 175.0-185.0
B -1 4805+
185 B 185.0-195.0 ft. possible natural fractures at 188.0-188.3 ft. - three fractures in
- -1 4800 this interval are inclined ~45 degrees and separated by ~0.1 ft. - no evidence of
B o fluid movement along these tight fractures. From 189.0-191.0 ft., amount of
7 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
B | claystone, medium dark gray (N4).
—190— - 185.0-195.0)
B 4795—
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BOREHOLE LOG CRJ01-0208

PROJECT MOAB BOREHOLE NUMBER CRJ01-0208
SITE Crescent Junction Site DATES DRILLED 09/09/2005 to 10/08/2005
Continued from Previous Page
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195.0-205.0 ft. hard and competent core throughout. Trace to ~1%
- - 4790+ bioturbated or storm bedding through interval. Inclined bedding is 5-7 degrees
B B from horizontal, reflecting regional dip. No fractures present. Large pelecypod
7 imprint at 204.5 ft.
200 = 195.0-205.0)
B -1 4785—
205 N 205.0-215.0 ft. rock is softer and more fissile from 207.5-208.5 ft. Fine
|- - 4780— carbonaceous material on some bedding planes. Trace to ~1% bioturbated or
N storm bedding up to 0.01 ft. thick, very light gray (N8), very fine grained
E 7 sandstone. No fractures present. Dry when core broken open.
210 - 205.0-215.0 85.0-301.0
o 4 4775 Excellent
215 2 215.0-225.0 ft. core breaks into 0.05-0.3 ft. segments from 215.0-218.0 ft. -
- — 4770+ 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

B B B hard and competent. No natural fractures seen. Only trace of bioturbated
= - E bedding.
220 - 215.0-225.0
B -1 4765
Bam 225.0-235.0 ft. soft core, thinly bedded.
B -1 4760—
230 = 225.0-235.0)
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BOREHOLE LOG CRJ01-0208

SITE

PROJECT
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BOREHOLE NUMBER CRJ01-0208

Crescent Junction Site

DATES DRILLED 09/09/2005 to 10/08/2005
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235 7] 235.0-245.0 ft. competent core - no soft spots.
K - 4750+
240 - 235.0-245.0
- - 4745+
245 7 245.0-255.0 ft. soft, thin bedded, easily parted @250.8-251.6 ft.; rest of core
L - 4740 competent.
250 . 245.0-255.0 85.0-301.0
& - 47354 Excellent
255 i 255.0-265.0 ft. light gray (N7) from 259.1-259.25 and 259.8-259.95 ft. - strong
- - 4730 HCL, fine grained, dense, scattered small white fragments with strong HCL
B N (calcite?). These are porcelaneous-appearing masses along bedding.
-260— - 255.0-265.0
- - 47254
—265— B . :
265.0-275.0 ft. strong HCL, fine grained, dense, scattered small white
- - 4720 fragments with strong HCL (calcite?) from 266.35-266.5 ft. - light gray (N7).
E N These are additional porcelaneous masses.
65.0-275.0

 Groller
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BOREHOLE LOG CRJ01-0208
PROJECT MOAB BOREHOLE NUMBER CRJ01-0208
SITE Crescent Junction Site DATES DRILLED 09/09/2005 to 10/08/2005
Continued from Previous Page
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B -1 4715
275 N 275.0-285.0 ft. softer core, thin bedded, parts easily from 276.1-276.5,
B -1 4710+ 278.3-279.5, and 280.1-280.7 ft.
L 580 4 275.0-285.0)
B - 4705
285 . 85.0-301.0
. - 4700~ Excellent
—290— - 285.0-295.0
B - 4695
—295— -
- - 4690
2 - ) 295.0-301.0)
—300— -
[ Jese | T TR e Twbepha0ton
—305— -
- -1 4680—
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BOREHOLE LOG CRJ01-0209

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 Goodknight, C.

WELL NUMBER _ CRJ01-0209

HOLE DEPTH (FT)

NORTH COORD. (FT) _6795168.53

SAMPLING METHOD HQ CORE WL (FT BGS)
DRILL OPERATOR Neaman, J. (Terra. 1000, BB80), Hyleman, B. (BB80)

EAST COORD. (FT) _ 2126441.58

REMARKS _ 4-inch steel surface casing cemented to depth of 35.0 feet below

SURFACE ELEV. ( FT NGVD)

300.00

4955.70 land surface.

DEPTH
(FT BGL)
ELEV.
(FT NGVD)
BLOW
COUNTS

SAMPLE
INTERVAL
(FT.)

EXTENT

GRAPHIC
LOG

RQD
Description
from core (FT)

S
©o
o0
i

T
1
~o b wwsow

4940~ _s0/4"

il
I
o

WLNN SO
[ARAE O I

nomo nouowon

A

omwowm ouwowmowo

2000
NO&h

10.0-10.5
10.5-11.0
11.0-11.5
11.5-12.0

16.0-21.0

21.0-24.0

25.0-30.0

30.0-35.0

0-2.0 ft. CLAYEY SILT (ML); light brownish gray (2.5Y 6/2), highly calcareous,
moderate amount of roots, worm hole porosity, motted at 1.0-2.0 ft.

2.0-5.25 ft. SILTY SAND (SM); pale brown (10 YR 6/3), highly calcareous,
trace roots, noncohesive.

5.25-6.75 ft. SAND (SW); light brownish gray (10YR 6/2), moderately
calcareous, fine to coarse grained sand with ~2% rock fragments, probably a

\fluvial channel or sheetwash deposit.
6.75-9.0 ft. CLAYEY SILT (ML), pale brown (10YR 6/3), highly calcareous,

compacted, slightly mottled, dry.

9.0-11.25ft. SILT (ML); light brownish gray (2.5Y 6/2), highly calcareous, trace
very fine grained sand, possibly an eolian deposit.

11.25-16.0 ft. GRAVELLY SAND (SW); alluvial detritus, soft down to 14.0 ft.
and increasingly harder 14.0-16.0 ft. Mostly light gray (2.5Y 7/2), highly
calcareous, platy 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. long.

16.0-18.5 ft. No Recovery

18.5-21.0 ft. GRAVELLY SAND (SW); alluvial detritus, soft to 19.5 ft, then

hard and compacted to 21.0 ft. Soft material is mostly light yellowish brown

(2.5Y 6/4) and more compacted material is mostly light brownish gray (2.5Y

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

Icareously cemented by groundmass in places.
7 ~21.0-22.75 ft. No Recovery.
22.75-35.0 ft. WEATHERED MANCOS SHALE BEDROCK: (contact

| estimated at 22.0 ft.) mostly silty mudstone, light gray (N7), highly calcareous,

\horizontal bedding plane fractures numerous, pelecypod impression @23.5 ft.
thin 0.05 ft. thick rusty, light brown (5YR 5/6) - colored siltstone bed at 23.0 ft.

only rounded pieces are represented, moderately weathered. Horizontal
bedding plane fractures spaced about 0.1-0.2 ft. apart from 28.25 ft. to 30.0 ft.
Mostly clayey siltstone, gypsum crystal fracture coatings, highly calcareous,
\ trace black fossil impressions in bedding planes with framboidal pyrite, pale
\yellowish brown (10YR 6/2), slightly weathered hard. Trace of dark
carbonaceous material on bedding planes.

16.0-45.0
Very Poor

30.0-33.0 ft. No Recovery.

| 33.0-35.0 ft. horizontal bedding plane fractures spaced ~ 0.1 ft. apart
predominate, a few vertical fractures with gypsum crystal coatings, mostly

- | clayey siltstone, pale yellowish brown (10YR 6/2) to light olive gray (5Y 6/1),

Stoller
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BOREHOLE LOG CRJ01-0209

PROJECT MOAB

BOREHOLE NUMBER CRJ01-0209

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

Continued from Previous Page
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(FT BGL)
BLOW
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SAMPLE
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LOG

RQD
Description
from core (FT)

4885—

35.0-40.5

40.5-45.0

45.0-55.0

55.0-65.0

65.0-75.0

\pighly calcareous. Wavy to contorted (bioturbated) bedding, hard.
35.0-300.0 ft. MANCOS SHALE:
35.0-40.5 ft. silty claystone, mainly horizontal fractures spaced every 0.1-0.2 ft.
apart, some 0.01 ft. wide vertical fractures filled with crystalline gypsum at
38.0-39.8 ft. Slight to moderately calcareous, even bedded, light olive gray (5Y
6/1), 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.
Small crystal of amber-colored material at ~38.5 ft., ~0.01 ft. crystal.

40.5-45.0 ft. mostly silty claystone and even, thinly bedded except for 42.3-42.6
ft., which is bioturbated - these small blotches are dark yellowish orange
(10YR 6/6) and rest of rock is light olive gray (5Y 6/1). Mainly horizontal
fractures, spaced 0.1-0.2 ft. apart, moderately calcareous, hard, competent
rock with 0.01 ft. wide gypsum filled horizontal fracture at 41.2 ft. Vertical
fracture at 42.8-43.2 ft.

45.0-55.0 ft. mostly silty claystone 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 ft. apart
with limonite - colored (dark yellowish orange, 10YR 6/6) 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
and pelecypods noted at ~53.0 ft. A ~45 degree fracture with thin gypsum film

45.0-55.0 at49.0 ft.

Poor

55.0-65.0 ft. thinly-evenly bedded silty claystone. Trace gypsum in vertical
fracture 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 hackly fracture,
moderate yellowish brown (10 YR 5/4), slightly calcareous.

55.0-68.0
Fair

65.0-75.0 ft. mostly silty claystone except for a bioturbated section @67.7-68.0
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 (<0.1 ft.)
and thick (0.01 ft.) gypsum coating at 65.2 ft., limonitic coating at 65.5 ft. and
gypsum coating at 65.7 ft. Vertical fracture at 66.0-66.3 ft. and several at 63.7
ft. and 64.5 ft. Core much harder and more competent (few fractures) below
66.0 ft.
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BOREHOLE LOG CRJ01-0209

PROJECT MOAB BOREHOLE NUMBER CRJ01-0209
SITE Crescent Junction Site : DATES DRILLED 09/07/2005 to 09/27/2005
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— 75— - 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
[ R coatings. No gypsum seen. Limonitic coating also at 78.0 ft. Trace fine
. 2] ] carbonaceous material and framboidal pyrite on bedding planes.
—80— 7] 75.0-85.0
| | 4875+
— 85— 4870 85.0-95.0 ft. most bedding is parallel and even, trace-minor bioturbation
o - scattered through interval and is expressed as flaser bedding. Light-colored
B | - bioturbated zones are calcareously cemented and coarser grained (very fine
grain sand) than rest of core (silty claystone). Rock hard and competent,
- - 7 bedding plane fractures are rare, closed, and coated with limonite (dark
= yellowish orange, 10YR 6/6). Several fractures 85.0-86.0, 89.0, 91.9, and 94.2
B 7 ft. Slightly to moderately calcareous throughout.
—90— N 85.0-95.0
| _| 4865
- 1] 68.0-120.0
95— 7 Good ; ; L ;
4860 95.0-105.0 ft. fractures infrequent and no limonitic or gypsum coatings
- - observed, therefore fractures seen may be drilling induced. Fine carbonaceous
B . - fragments seen on some bedding surfaces.
—100— 7] 95.0-105.0
B _| 4855
108 ] 105.0-115.0 t. fi infi imonitic coati
4850~ .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
B N e gray (N5). Some white fine calcite films on bedding surfaces and some dark
| fine grained carbonaceous material disseminated throughout.
—110— 7] 105.0-115.0
B _| 4845

S toller

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




BOREHOLE LOG CRJ01-0209

PROJECT MOAB BOREHOLE NUMBER CRJ01-0209
SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005
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115 4840~ 115.0-125.0 ft. increased bedding plane fractures especially from 118.0-120.0
- - ft. where spacing is generally <0.1 ft. Some closely spaced fractures also at
B | - ~117.2-117.5 ft. in softer shale, possibly related to thin bentonitic (?) layer that
was lost. Silty claystone is moderately calcareous. Trace black carbonaceous
- ~ ] material and framboidal pyrite associated with fine fossil fragments on bedding.
. R - Rock mostly hard and competent below 120.5 ft.
—120— 7] 115.0-125.0
| _| 4835
125+ 4830— 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
B | - structure is more frequent and some burrow in fillings are present. Burrow and
bioturbation fillings are lighter colored, very light gray (N8), and are composed
E - 7 of very fine grain sand. Moderately calcareous and trace black carbonaceous
= material and framboidal pyrite associated with fine fossil fragments.
—130— 7] 125.0-135.0 120.0-300.0
2 | 4825+ Excellent
135 4850 135.0-145.0 ft. bedding plane fracturing nearly nonexistent, very competent,
- - hard silty claystone. Bioturbated bedding imparts a flaser and small-scale
e lenticular bedding. Trace black carbonaceous material and framboidal pyrite
B 7] associated with fine fossil fragments. A 4.0 ft. and 3.5 ft. unbroken core
= e ] segments indicate hardness of this interval. Trace calcareous (calcite) fossil
] shell replacement along some bedding surfaces.
40— 7] 135.0-145.0
B | 4815
145 145.0-155.0 ft. bedding plane fracturing evident only from 146.0-147.0 ft
B _| 4810 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)
B b | and slightly-moderately calcareous.
—150— 7] 145.0-155.0)
| _| 4805+
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SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005
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—155— 155.0-165.0 ft. bedding plane fractures nearly absent- none discernible from
- =f 4800 drilling induced breaks. Hard, competent core. Bioturbated bedding seems to
- be increasing, with individual flaser/lenticular bioturbated bed fillings of very fine
B T grain sand up to 0.02 ft. thick. Rock type, overall, approximates siltstone when
L - ] averaging between medium gray silty claystone and very light gray and very
i fine grained sandstone facies.
—1 60— R 155.0-165.0)
B | 4795+
—165— | 165.0-175.0 ft. bedding plane fractures rare - not discernible from
- o 420 drilling-induced fractures. Hard competent rock. Bioturbation increasingly
R | — interrupts bedding and burrowed layers are up to 0.05 ft. thick.
—170— 7] 165.0-175.0 120.0-300.0
& _| 4785+ Excellent
175 o 175.0-185.0 ft. no discerible bedding plane fractures. Hard competent rock,
- -1 mostly medium gray (N5). Bioturbation is ubiquitous and the very light gray
B - (N8), very fine grained sandstone filling these burrowings composes ~20% of
7 the rock. Small (<0.001 ft.) fragment of amber (?) colored material at 179.0 ft.
- = 7 Carbonaceous fragment ~0.15 ft. long at 179.7 ft.
—180— 7] 175.0-185.0)
B | 47754
185 p_— 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?)
- - 7 fragments are distributed in this layer and fine pyrite crystals are also
- associated with them. Bioturbated bedding also ubiquitous in this interval, and
B 7] it is hard and competent. Finely divided carbonaceous fragments and pyrite
—190— 7 185.0-195.0) along bedding.
B | 4785
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195 e 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 limonitic or gypsum coatings observed. Below
| N = 199.0 ft. shale contains more fine black carbonaceous material on bedding
surfaces. Also finely divided pyrite associated with this carbonaceous material.
- — 7 Rock only slightly calcareous. Core drilled slower from 200.0-205.0 ft.
i N - Moderately bioturbated throughout.
200 7] 195.0-205.0
i _| 4755
L FT 205.0-215.0 ft. no bedding plane fractures observed - fractures in core are
- - drilling induced. Overall rock color is medium gray (N5). Bedding shows
B N - 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. Finely divided black carbonaceous material on many bedding
[ B surfaces along with framboidal pyrite. Trace fossil impressions.
210 ] 205.0-215.0 120.0-300.0
| _| 4745+ Excellent
—215— S 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 (10YR 8/2),
B N e densely calcareously cemented (almost porcelaneous) very fine grained
material (silt size?). Scattered white pieces (<0.01 ft. in diameter) in
= = n segregations are highly calcareous and may be shell fragments and occur at
o 217.7, 218.0, 222.5, and 223.2 ft. Trace fossil shell fragments on bedding
§ 7 surfaces.
220 N 215.0-225.0)
B | 4735
Baali 7S 225.0-235.0 ft. possible bedding plane fractures (6-8 of them) from
o - ; 226.0-227.5 ft., but these may be drilling-induced because no indication of
- limonitic or calcitic/gypsum coatings. Laminated and bioturbated bedding forms
B 7 continued. One dense calcareous segregation (as described above) at
n = 7 ~227.5-227.6 ft.
—230— N 225.0-235.0
4725—
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0209

SITE Crescent Junction Site DATES DRILLED 09/07/2005 to 09/27/2005
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B (P 235.0-245.0 ft. possible bedding plane fractures from 240.0-241.0 ft., but they
- o1 472 may be drilling induced because no indication of limonitic or calcitic/gypsum
- coatings. Laminated and bioturbated bedding forms continued. One dense
B N calcareous segregation at 236.4-236.5 ft. has small scale vertical fractures
& 5 7] (~0.02 ft. long) with calcite crystal infillings and masses of fine pyrite also
il associated with the calcite-filled fractures. These may be related to large
g 7] cephalopod fossils(?).
240 N 235.0-245.0
B | 47154
245 4710 245.0-255.0 ft. no apparent bedding plane fractures. Laminated and
- — bioturbated bedding forms continued. Dense calcareous segregation at 251.0
B = ft. and 252.3ft., which has white amorphous calcite fragments. Segregation at
N 252.3 ft. is a bulge that deforms later bedding above it. Imprint of a fine
[ _ u (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.
—250— 7] 245.0-255.0 120.0-300.0
R - 4705+ Excellent
255 s 255.0-265.0 ft. no apparent bedding plane fractures. Laminated and
|- - bioturbated bedding forms continued. No layers of dense calcareous
a N ~ 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
B & n ft.
—260— T 255.0-265.0
B _| 4695—
265 ] 265.0-275.0 ft ing plane f i
4690 65.0-275.0 ft. no apparent begdlng plane fractures. Laminated and
- - bioturbated bedding forms continued. No layers of dense calcareous
| B — segregations noted. Slightly calcareous throughout. Fossil imprints in bedding
| at 271.6 and 273.5 ft.
] 65.0-275.0
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B _| 4685
g ~375,0:285.0 fl. bedding becomes more lamirated with less bioturbaied
- = lenticular bedding. Slightly calcareous throughout. Rock is generally finer
| | ~ grained, medium dark gray (N4), generally a silty claystone, and the core
fractures more easily when handling along bedding planes. At282.5 ft.is a
- - T tight 20 degree inclined fracture with no coating on its surface. At~280.0 ft. is
5 an imprint of a large cephalopod. Fossil imprints are moderately abundant in
B ] this section. Fine black carbonaceous material on bedding planes.
—280— 7] 275.0-285.0
2 | 4675
s PO 120.0-300.0 285.0-295.0 ft. bedding planes are mostly even and laminated, bioturbation is
- - Excellent rare. No natural fractures observed. Core breaks readily along bedding. At
B B - ~287.0 ft. is imprint of a long, narrow, coiled cephalopod; at~295.0 ft. is an
imprint of a pelecypod ~0.15 ft. diameter. Fine black carbonaceous material
= - 7 along bedding surfaces.
—290— 7 285.0-295.0)
B | 4665—
295 4560 295.0-300.0 ft. no natural fractures observed. Rock is hard and competent,
e i but breaks readily along bedding surfaces. At 297.0 ft. is a large pyrite-plated
B | — mollusk imprint.
_ 295.0-300.0)
—300— T
B _| 4655 Total Depth 300.0 ft.
L . u Note: When broken open, inside of core was dry throughout length of hole.
—305— 7
B | 4650
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BOREHOLE LOG CRJ01-0210

PROJECT _MOAB

LOCATION Crescent Junction, UT.

SITE Crescent Junction

WELL NUMBER _ CRJ01-0210

HOLE DEPTH (FT)

NORTH COORD. (FT) 6797035.78

EAST COORD. (FT) _ 2127690.41

SURFACE ELEV. ( FT NGVD)

302.00

4998.60

DATE DRILLED _ 08/30/2005 to 10/07/2005 BT SIZE(S) (IN) 8.5

DRILLING COMPANY_Layne GeoConstruction CORESIZE(S)(IN)
DRILLING METHOD H.S.A, Rotary Core = LOGGED BY Goodknight, C.
SAMPLING METHOD HQ CORE WL (FT BGS)

DRILL OPERATOR Neaman, J. (CME 750), Hyleman, B. (CS1000)

REMARKS _ 4-inch steel surface casing cemented to depth of 23.0 feet below
land surface.

DEPTH
(FT BGL)
ELEV.
(FT NGVD)

SAMPLE
INTERVAL
(FT.)

RQD
Description
from core (FT)

EXTENT

GRAPHIC
LOG

—10— 50/5"

4965—

b
b
o

aao
;o
AL
oo

10.0-10.5

10.5-15.0

15.0-20.0

20.0-23.0

23.0-26.0

26.0-36.0

11.0-35.0
Very Poor

0-3.0 ft. SILT (ML); grayish brown (10YR 5/2), highly calcareous, moderate
roots, wormhole porosity, ~1-2% small rock fragments.

3.0-5.0 ft. CLAYEY SILT (ML); light brownish gray (10YR 6/2), highly
calcareous, some mottling, ~2% small rock fragments.

5.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK; soft, highly
weathered to 5.5 ft., grayish orange (10YR 7/4), highly calcareous, mostly
siltstone. At 5.5-6.0 ft., is hard, very fine grained sandy dolomite, slightly

| calcareous, pale yellowish brown (10YR 6/2). Through sandy dolomite layer by
~7.0 ft. and into softer weathered Mancos Shale consisting mainly of siltstone,
highly calcareous.

@6.0 FIRST REFUSAL

10.0-302.0 ft. MANCOS SHALE:
\10.0-10.5 ft. mostly siltstone, moderately weathered, grayish orange (10YR

11.5-15.0 ft. moderately weathered (more abundant bedding plane fractures) to
~13.5 ft. Slightly weathered below to 15.0 ft. with bedding plane fractures
spaced ~0.1-0.2 ft. apart. Wavy bedding and some bioturbation. Some
carbonaceous material and fine framboidal pyrite on bedding surfaces. Highly
calcareous, mostly siltstone, mostly yellowish gray (5Y 7/2), gypsum crystals on
ome fractures.

spaced generally <0.1 ft. apart, gypsum crystals along bedding fractures, wavy
bedding and some bioturbation, yellowish gray (5Y 7/2) to medium light gray
(N6), highly calcareous.

21.5-23.0 ft. mainly siltstone, highly calcareous, pale yellowish brown (10YR
6/2) to dark yellowish brown (10YR 4/2), with bioturbated bedding. @22.5 ft.
~0.1. ft. thin light brown (5YR 5/6) bed, soft, highly calcareous, mostly silty
\claystone. From 22.6-23.0 ft. harder siltstone, bioturbated, gypsum fracture
coatings, and pale yellowish brown (10YR 6/2) to dark yellowish brown (10YR
@/2), highly calcareous.

- spaced about 0.02 ft. apart, bedding is bioturbated, mostly very fine grained
:sandstone with some siltstone, highly calcareous, trace limonitic coatings along
-a few bedding plane fractures, trace black carbonaceous material, fine
‘sandstone is yellowish gray (5Y 7/2) and darker silty layers are medium gray

Lbr o L DR e . e
! 26.0-36.0 ft. bedding plane fractures decrease with depth to about every 0.5 ft.
lat36.0 ft Fractures at 32.6, 34.2, and 35.0 ft. have gypsum crystal fillings up
110 0.01 ft. thick. A 40 degree inclined fracture at 35.3 ft. has thin white gypsum
lcoating. Moderately calcareous throughout. Less very fine grained sandstone
|with depth - below ~29.0 ft. is mostly a silty claystone, medium gray (N5) with
|minor very light gray (N8) very fine grained sandstone filling bioturbated layers.
From 26.0-29.0 ft., lithology is the same as from 23.0-26.0 ft above. At
4.1-34.2 ft. is a thin layer of light brown (5YR 5/6) clayey siltstone with trace of
black carbonaceous material; this layer is noncalcareous.

S toller

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO PAGE 1 OF 8 02/21/2006
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0210
SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005
Continued from Previous Page
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- | 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 ft. mostly siltstone, medium dark gray (N4),
B N = - slightly calcareous. Fractures with thin limonitic coating at 41.3 and 42.5 ft. - no
4960 :natural fractures noted below that point. Trace bioturbation and carbonaceous
- — 35.043.0 ‘material. Siltstone is mostly competent, hard, and brittle. Possible vertical
& Bgs fracture from 41.041.8 ft. with no coatingandistight. . .. .. .. .. .. .. ... .. .. :
40— Poor
T 7 36.0-46.0
B | 4955
AT 45.056.0 ft. From 45.0-46.0 ff very fine grained sandstone, medium dark gray ~
- = (N4), slightly calcareous, hard, competent, trace carbonaceous material.very
B - iz fine grained sandstone and about 20% siltstone. Moderately bioturbated
n throughout. Slightly calcareous overall, moderately calcareous in coarser (very
- = fine grained) sandstone fills of bioturbation layers. No natural fractures noted
4950— and no limonitic coloration or films of calcite or gypsum. Rock hard and
B N 43.0-55.0 competent throughout. At ~53.6-53.7 ft. is a rounded mass ~0.15 ft. in
50— g Fair 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
B b | 46.0-56.0 rock. Trace carbonaceous material fragments.
8 | 4945
—55— |
-] | 756.0-66.0 ft. mostly sandy siltstone - siltstone ~60% and very fine grained
- ] sandstone ~40.0%. Most sandstone is in coarser grained bioturbation fills.
- Moderately bioturbated throughout. Trace black carbonaceous material on
F N Jad0=. bedding planes. Rock is hard and competent, no natural fractures detected,
= = moderately calcareous. Cephalopod imprint at 61.2 ft.
—60— ]
L = 7 56.0-66.0
B | 4935
e
B 7 o 66.0-76.0 ft. moderately bioturbated througﬁout. Fine carbonaceous material
B - along bedding throughout. Rock hard and competent - no natural fractures
e detected. Moderately calcareous in coarser grained material and slightly
B n iG] calcareous in finer siltstone material. Fossil impressions on some bedding
B 2 surfaces.
—70— i 55.0-85.0
= - 66.0-76.0 Good
4925—

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO PAGE 2 OF 8 02/21/2006




BOREHOLE LOG CRJ01-0210

PROJECT MOAB BOREHOLE NUMBER CRJ01-0210

SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005
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—75— ]
B 7] N 76.0-86.0 ft. moderately to highly bioturbated throughout. Fine carbonaceous
- - material along bedding, vertical fractures ~76.0 to 76.6 ft. and 82.0-82.8 ft., no
= fracture coatings and both are tight. Fossil impressions on some bedding
i T i planes.
—80— ]
L] T 76.0-86.0
| | 4915
—85— ]
i 7] | 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
N = is less competent and more prone to breakage along siltstone bedding planes.
B 49101 Bioturbated throughout. No natural fractures noticed. Dry inside core when
- - broken. @93.0-94.0 ft. is a silty interval that breaks easily.
—90— ]
- 7 86.0-96.0
| | 4908
—95— ]
i B = 96.0-107.0 ft. about equal amounts of very fine grained sandstone and
B - siltstone. Moderately bioturbated . Core slightly more competent but still prone
i B “ to break along siltstone bedding planes. No natural fractures observed. Dry
4900~ inside core when broken. Trace fossil imprints, finely divided carbonaceous
- 4 material along bedding, and fine framboidal pyrite.
—100— | 85.0-302.0
& . Excellent
= 96.0-107.0
B | 4895
105 ]
i i ] 107.0-117.0 ft. moderately to highly bioturbated throughout. Approximately
= - equal amounts of very fine grained sandstone, very light gray (N8) and
| | 4890 siltstone, medium dark gray (N4). Core mostly hard and competent. Prone to
. break along siltstone bedding planes. No natural fractures observed. Dry
L110— inside core when broken. Finely divided carbonaceous material along bedding.
- 7 107.0-117.0
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0210
SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005
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B ~| 4885 i
15— |
-] _ 117.0-127.0 ft. same as above interval.
i | 4880
120 ]
= 7 117.0-127.0
- | 4875+
125 ]
-] | 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
B _| 4870 broken. ’
—130 85.0-302.0 |
B = b Excellent
. 7 127.0-137.0
i | 4885+
—135— ]
K 7] _ 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

| 4860—] sandstone that depicts bioturbated layers. Slightly calcareous throughout.
B ] More fine carbonaceous material along bedding. Bedding more laminated and
—140— less bioturbated. Calcareous material layer as a fossil impression at ~139.5ft. _
_ T 137.0-147.0
i _| 4855
145 ]
B 7 _ 147.0-157.0 ft. bioturbated layers become increasingly rare. Rock is hard and
- o competent, no natural fractures observed. Rock is generally medium dark gray
4850— (N4), slightly calcareous, and is a clayey siltstone. Flattened cephalopods and

B 7] B pelecypods occur in a few bedding planes. Finely divided carbonaceous
—150— material seen in shallower parts of hole is nearly absent here.
S _ 147.0-157.0
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0210
SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005
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B 4845—
55— ]
B B " 1567.0-167.0 ft. @160.0-164.0 ft., thin laminated (fissile) bedding in Mancos
- - becomes less competent allowing it to fracture along bedding easily.
4840~ Light-colored very fine grained sandstone to siltstone that defines the
i 7] | bioturbated layers composes only ~5% of the rock in this interval.
—160—
T h 157.0-167.0
B | 4835+
65— ]
B N | 167.0-177.0 ft. competent, hard rock throughout. Most bedding is laminated
- ~ (parallel) and only <5% bioturbated bedding. Slightly calcareous throughout.
| 4830~ Mostly medium dark gray (N4) clayey siltstone to silty claystone. Parts of
B N flattened cephalopods along a few bedding planes.
—170— 85.0-302.0 §
- . T Excellent
- N 167.0-177.0
B | 4825+
175 ]
B 7] _ 177.0-187.0 ft. core is mostly intact initially throughout, but breaks readily due
- - to its fissile character upon handling and drying. Rock is mostly silty claystone
B | 4820— with moderately abundant imprints of fossils on bedding planes. Dry inside
N core when broken.
—180—
- - " 177.0-187.0
B | 4815+
1 85— ]
i B _ 187.0-197.0 ft. essentially same as last interval. Rare bioturbated layers.
B _| 4810
—190— ]
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BOREHOLE LOG CRJ01-0210

PROJECT MOAB BOREHOLE NUMBER CRJ01-0210
SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005
Continued from Previous Page
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= E T87.0-197.0) >
i | 4805
—195— i
B 7 i 197.0-207.0 ft. rock comewhat coarser grained and is mostly clayey siltstone.
- - Core much less prone to break upon handling - much more competent and
| | 4800 hard. Fossil imprints moderately common along bedding. Only trace

N bioturbated bedding; most bedding is parallel.
—200—
S, 7 197.0-207.0
B | 4795
205 ]
- N 207.0-217.0 ft. unchanged from 197.0-207.0 ft. interval. Large cephalopod
- - imprint at ~210.0 ft.
| | 4790
210 85.0-302.0
B 2] B Excellent §
- B 207.0-217.0)
0 | 4785
215 ]
B 7] 4] 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
. _| 4780+ claystone facies.
220 ]
- 7 217.0-227.0)
B | 4775
225 ]
B 7] | B0 227.0-237.0ft. mostly silty claystone. Core is competent when first out in core
= = barrel, but soon fractures along fissile bedding planes. Slightly calcareous
4770 throughout. Trace fine carbonaceous material on bedding planes. Trace

B 7] _ amber in some bedding planes. Bioturbation present but <5% of bedding
230 planes. Core dry inside when broken.
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BOREHOLE LOG CRJ01-0210

PROJECT MOAB BOREHOLE NUMBER CRJ01-0210
SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005
Continued from Previous Page
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. i 227.0-237.0
B | 4785
235 ]
B 7 I Y W R, - 237.0-247.0 ft. same as above interval.
B N 4760—
240 ]
- 1 237.0-247.0)
B | 4755+
245 ]
E T . 247.0-257.0 ft. unchanged from above interval (227.0-237.0 ft.). Bedding
= - appears to dip ~5-7 degrees from horizontal throughout.
i | 4750
—250— 85.0-302.0 }
B £ N Excellent
- 7 247.0-257.0
i | 4745+
255 ]
B 7] N 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.
B | 4740~ Bioturbation layers expressed as very light gray (N8) color and are ~1-2% of

N layering.
—260—
L 7 257.0-267.0)
i | 4735
265 ]
i T _ 267.0-279.0 ft. essentially unchanged from 227.0-237.0 ft. interval.
- - Bioturbation ~1% or less of bedding - some of the coarser grained layering may
B _| 47304 be due to storm events rather than bioturbation. Thin fissile interval at ~271.0
o ft. Weakly calcareous throughout. Trace fossil imprints - one large flattened
cephalopod at ~ 270.7 ft. Trace very fine (framboidal) pyrite and amber.
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BOREHOLE LOG CRJ01-0210

PROJECT MOAB BOREHOLE NUMBER CRJ01-0210
SITE Crescent Junction Site DATES DRILLED 08/30/2005 to 10/07/2005
Continued from Previous Page
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- _ 267.0-277.0)
i | 4725+
2751 )
2 | 4720+ .
2] 279.0-289.0 ft. unchanged from 227.0-237.0 ft. interval. Thin fissile interval at
—280— ~282.5 ft. (~0.2 ft. thick). Trace of fossil imprints throughout.
4715
o ~ 279.0-289.0
—285— 85.0-302.0
N . B Excellent
i : 4710—
i 289.0-299.0 ft. unchanged from 227.0-237.0 ft. interval. Bioturbated/storm
—290— event layers of very fine grained sandstone are ~1% of layers, which may be up
L - t0 0.02 ft. thick.
4705
- E 289.0-299.0
295 ]
B | 4700
: n 299.0-302.0 ft. unchanged from 227.0-237.0 ft. interval. Small flattened
300 cephalopod fossil imprint at 301.0 ft.
i) 299.0-302.0
T - Total Depth 302.0 ft.
B 7] iR Note: Core is dry throughout length of hole when broken open.
305+ |
4690
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Borehole Logs for Packer Testing



BOREHOLE LOG CRJ01-0211

PROJECT _MOAB

LOCATION Crescent Junction, UT.

DATE DRILLED _ 11/20/2005 to 11/22/2005 BT SIZE(S) (IN)
DRILLING COMPANY_Layne GeoConstruction CORE SIZE(S) (IN) 3.0 3 0

SITE Crescent Junction

DRILLING METHOD _Casing Advance/HQ Cord OGGED BY Rupp, R,

WELL NUMBER _ CRJ01-0211

NORTH COORD. (FT) _6796327.81

SAMPLING METHOD HQ CORE WL (FT BGS)
DRILL OPERATOR Hyleman, B.

EAST COORD. (FT) _ 2123173.42

REMARKS _ Packer test location approximately 10 ft. west of borehole 0026.

é;toller

U.S. DEPARTMENT OF ENERGY

GRAND JUNCTION, COLORADO

SURFACE ELEV. ( FT NGVD) _ 4998.00 Log for borehole 0026 used for 0-16.0 ft.
HOLE DEPTH (FT) _ 40.00
— a = 2 i
Tl g E| S5 C
pﬂ—-g oo Efi: & -ga‘c)g 8.gg GRAPHIC
0 L_U:Z EEL\‘: ; ggp— ¥ 3o LOG
Hie L (92 S &85
-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry,
oose to medium dense, very fine grained sand, roots, mottled, trace
& - - ock fragments.
B 7] 7] .0-4.0 ft. medium dense.
- - 4995
C ] 7 4050ft NotSampled.  ~ T T T T T T T T
5 i .0-7.0 ft. SANDY SILT (ML); palé brown (10YR 6/3), strong HCL, dry,
oose to medium dense, very fine grained sand, roots, mottled, trace
= - = ock fragments. @6.5 fine to medium grained sand.
i B ] 7.0-10.0f. NotSampled. ~ T T T T T T T
- - 4990—
Drill Pipe
107 0.0-T1.0 ft_ SANDY SILT (ML); pale brown (10YR 6/3), weak HCL,
ry, medium dense to very dense, very fine grained sand, mottled.
- 7 110150 ft. NotSampled. ~ ~ ~ ~ ~ ~ ~ ~ ~ T T T T T T
e e “ =7 T30-150 1. WEATHERED MANCOS SHALE BEDROCK: N driling
. change but inferred to occur midway in the range of 11.0 to 15.0 ft.
i ] ] 5 S 4A
s ; e
157 7 . é 15.0-16.0 ft. WEATHERED MANCOS SHALE: Highly weathered.
-] 1T N 12X [16.0-18.0 . SANDY SILT (ML); unconsolidated alluvial material
containing broken, subrounded fragments and pebbles of sandstone
- - - 16.0-18.0 16.0-40.0 - | mixed with sandy silt.
ft. Very
- ~ 4980 Poor L1:l]]
) - 0. 18.0-27.0 ft. WEATHERED MANCOS SHALE BEDROCK: sandy
N Packer Bit | shale, first occurrence of bedrock in this hole, highly weathered and
= ~ = ~ broken. Poor core recovery - difficult to determine specific depths of
- ' core loss. No competent rock recovered - largest fragment is 0.15 ft.
.~ long and coated in pale yellowish brown (10YR 6/2) mud. Pebbly at
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0211
SITE CRJ01-0211 DATES DRILLED 11/20/2005 to 11/22/2005
Continued from Previous Page
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| bottom of run.
18.0-27.0
- - 4975
Test Zone
—25— 7] #120-30"
-] 7 27.040.0 . MANCOS SHALE:
27.0-30.0 ft. Sandy, silty shale, soft, thinly bedded, limonite-stained,
L 4 4970 16.0-40.0 very fine grained subrounded to rounded quartz sand, moderate
27.0-30.0 oV efy yellowish brown (10YR 5/4) to dark yellowish brown (10YR 4/2).
| il = Poor
80+ 7 30.0-36.0 ft. Sandy shale, very broken and highly weathered (as above)
with 60% silty sandy clay mud - few shale fragments of any size -
- . - usually angular fragments (up to 0.15 ft. wide), moderate yellowish
brown (10YR 5/4).
- — 4965— 30.0-36.0
Test Zone
—35 N #23040
i 7] T 36.0-40.0 ft. very broken and moderately weathered shale, sandy,
fractured on bedding with longest piece of competent rock about 0.15
a = - ft., moderate yellowish brown (10YR 5/4), dip of bedding is about 5
degrees, some iron staining but no gypsum crystallization as it was
probably washed out.
- ~{ 4960— 36.0-40.0
40— 4
Total Depth 40.0 ft.
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BOREHOLE LOG CRJ01-0212

PROJECT _MOAB

LOCATION Crescent Junction, UT.

DATE DRILLED _ 11/22/2005 to 11/30/2005 BT SIZE(S) (IN) _ 4.0
DRILLING COMPANY _Layne GeoConstruction CORE SIZE(S) (IN) 3.0

SITE Crescent Junction

WELL NUMBER _ CRJ01-0212

DRILLING METHOD _Casing Advance/HQ Cord OGGED BY Rupp, R.
SAMPLING METHOD HQ 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
—~ o & 2 efr
s = [ M = Q. £=
IR0 35: | €3 §8¢ | GRAPHIC
M mZ (3EL (& | g0 | ®mEd | 100
BEl~E |92 woa 8§
10-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry,
B R | loose, very fine grained sand, roots, trace rock fragments.
i 7] B .0-4.0 ft. medium dense.
- i 40-50ft NotSampled. T T T T T T T
ek ; 5.0-7.0 ft. SANDY SILT (ML), “very pale brown (10YR 774), Strong —
HCL, dry, medium dense, very fine grained sand (more than above),
B N n mottled.
- i [7.0-10.0 ft. Not Sampled. T T T T T
Drill Pipe
—10— 4940 S T e e e e e e e
10.0-10.5 ft. SANDY SILT (ML); very pale brown (10YR 7/4), strong
CL, dry, medium dense, very fine grained sand, mottled.
B 7] B 0.5-12.0 ft. WEATHERED MANCOS SHALE BEDROCK:
B N 7] 712.0-14.0 ft. SILTY CLAY (CL): clay with trace very fine grained sand,
Y very dense, yellowish brown (10YR 5/4-5/6), clay can be split along axis
B N 7]  of core with moderate hand pressure and a chisel.
B 7] 7] 114.0-21.0 ft. WEATHERED MANCOS SHALE BEDROCK: highly
weathered and altered, only remnant rock structure or bedding,
— 16— 4935 | moderately calcic, abundant gypsum crystallization, damp inside core,
- oderate, yellowish brown (10YR 5/4), first occurrence of bedrock in
] 7 12.0-40.0 LS| this hole.
12.0-21.0 ft. Very
B T 1 Poor
—20— 4930
-~ Packer Bit
i T 7] | 21.042.0 ft. MANCOS SHALE:
£ 21.0-26.0 ft. weathered silty claystone; minor rock fragments and weak
B 7] 7] ~ remnant rock structure.
=
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PROJECT MOAB BOREHOLE NUMBER CRJ01-0212
SITE CRJ01-0212 DATES DRILLED 11/22/2005 to 11/30/2005
Continued from Previous Page
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: 4 21,0310 12.0-40.0 : "
. : 26.0-31.0 ft. gray decrepit shale, poor rock structure and bedding,
ft. Very parts easily on bedding and has significant gypsum mineralization and
B T E Poor crystals on bedding fractures, usually filling the openings. Damp to dry
and friable, core is stuck to liner and crumbles during removal and
B - ] placement into core box.
N | N Test Zone
#122-30'
—30—{ 4920
B 7] ] 31.0-36.0 ft. very weathered and broken shale, calcic, yellowish brown
(10YR 5/4) to olive gray (5Y 4/1). Core loss from 31.0 to 32.0 ft., which
B E E is extremely fragmented and broken rock. Clayey from 34.0-35.0 ft.
From 35.0-35.5 ft. gypsum infilling on bedding fracture, some limonitic
B 7 1 alteration throughout.
31.0-36.0
—35— 4915+
B i i 36.0-42.0 ft. very weathered and broken. Clay alteration at 36.0 to 38.5
Test Zone ft. Slightly more competent, but fissile at 38.5 to 40.8 ft. Most
B 7] 7 #2 32-42' competent weathered rock at 40.8 to 42.0 ft., but has heavy iron
alteration and gypsum crystallization on bedding.
- - -1 36.0-42.0
—40— 4910
B B 7] 40.0-42.0
ft. Poor
Total Depth 42.0 ft.
—45— 4905
50— 4900
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BOREHOLE LOG CRJ01-0213

PROJECT _MOAB

DATE DRILLED _ 12/01/2005 to 12/02/2005 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 Cord OGGED BY Rupp, R.

WELL NUMBER _ CRJ01-0213

SAMPLING METHOD HQ CORE WL (FT BGS)

NORTH COORD. (FT) _6795880.41

EAST COORD. (FT) _ 2125591.86

DRILL OPERATOR Hyleman, B.
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
—~ o - 2 < E
ITH oS |ug k= C & 8~
ER|no|zz- | & E%g §2¢ | GRAPHIC
Se|omf |ZEE | K| 3&- | €§E | o©
SE|IVE |9z u | a af
-2.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry,
ose, roots, very fine grained sand, trace rock fragments.
] 7 2.0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry ,
ose to medium dense, roots, very fine grained sand, rock fragments
L. ] - more than above).
- ' 4050 ft. NotSampled. T T T T T 7T
— 5 — 4970 A e e e — s o
-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry
loose, roots, very fine grained sand, rock fragments.
- 1 7.0-10.0 ft. Not Sampled. — T T T
ikl {85-10.0 fi. WEATHERED MANCOS SHALE BEDROCK. Inferred from
g 7 b | drilling change.
10+ 49651 [700-105 fi WEATHERED MANCOS SHALE. — 1
110.540.5 ft. MANCOS SHALE:
B -] ] 0.5-13.5 ft. clayey shale, moderately to highly weathered, pale
ellowish brown (10YR 6/2) to dark yellowish brown (10YR 4/2).
3.5-14.5 ft. silty claystone with trace of sand, becoming competent
B ] 7 eathered rock.
L 15— 4960— 10.5-38.0 | i i interior i
- . | @15.0 ft. core soft and easily parted on bedding, core interior is damp,
10.5-20.5 ft. Very oderately calcic, trace sand, gypsum crystallization prominent on
2 - o Poor edding along with iron staining.

Stoller

U.S. DEPARTMENT OF ENERGY

PAGE 1 OF 2 02/28/2006

GRAND JUNCTION, COLORADO




BOREHOLE LOG CRJ01-0213

PROJECT MOAB BOREHOLE NUMBER CRJ01-0213
SITE CRJ01-0213 DATES DRILLED 12/01/2005 to 12/02/2005
Continued from Previous Page
—~ o wd 2 o E
T S lwg = O & 2~
FQ|Z0 |2z | & | 28 | 982 | orapHc
W @ |ZES | k| 38 | 2§32 | 'o°
k| "L 9= W | o 85
120.5-30.5 ft. clayey shale, weathered, fissile, bedded, damp, most of
B = G | run is stuck to the core barrel liner and must be pried off, thus crumbling
 into soil-like particles and clumps and losing all rock integrity and
B B | structure. Limonite and gyspum mineralization is well developed.
Strongly calcic in places.
10.5-38.0
ft. Ve
—25— 4950 PcoorW
20.5-30.5
N i n Test Zone
#120-30'
—30— 4945—
- 130.5-40.5 ft. silty claystone with trace of very fine grained sand,
B ] 1 moderately weathered, rock becoming more competent. Limonitic and
gypsum mineratlization on bedding planes. At 36.0 ft., fracture 40
B | | degrees inclined 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.
305-38.5
—35— 4940— Test Zone
#2 30-40'
38.040.5
38.5-40.5
ft. Poor
—40— 4935—
L . 4 Total Depth 40.5 ft.
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‘ Calculation Cover Sheet
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Project: Moab UMTRA Project .
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U.S. Department of Energy—Grand Junction, Colorado

Feature: Borehole Logs

Sources of Data:

Borehole logs

Sources of Formulae and References:

DOE 2005. Work Plan 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 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 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 | 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 Layne 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. X0155900
Page 2
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Figure 1. Location of Boreholes at the Crescent Junction Site




Table 1. Borehole Specifications at the Crescent Junction Site

Borehole N . E . E?;\?;?:n ;:S:‘ Date Geophysla( ';?z': Casing| Sample Drilling
No. Coordinate® | Coordinate @t ngld)" () Completed Logs (in) (ft) Type Method®
CRJ01-0001 | 6797154.03 | 2121993.62 | 5019.50 | 20.00 | 4-Nov-05 no 8.5 n/a §825° HSA
CRJ01-0002 | 6796350.68 | 2121978.38 | 4996.90 | 20.75 | 4-Nov-05 no 8.5 n/a 8§ 2.5" HSA
CRJ01-0003 | 6795547.32 | 2121963.14 | 4977.70 | 15.80 | 4-Nov-05 no 8.5 n/a 8§25" HSA
CRJ01-0004 | 6794743.96 | 2121947.90 | 4962.50 | 15.80 | 3-Nov-05 no 8.5 n/a §525" HSA
CRJ01-0005 | 6797522.39 | 2122396.60 | 5030.60 | 10.80 | 3-Nov-05 no 85 n/a §525° HSA
CRJ01-0006 | 6797146.41 | 2122395.30 | 5019.30 | 15.60 | 3-Nov-05 no 8.5 n/‘a §82.5" HSA
CRJ01-0007 | 6796744.73 | 2122387.68 | 5008.40 | 15.75 | 3-Nov-05 no 8.5 n/a s§§25" HSA
CRJ01-0008 | 6796343.05 | 2122380.06 | 4997.50 | 15.80 | 3-Nov-05 no 85 n/a §s 25" HSA
CRJ01-0009 | 6795941.38 | 2122372.44 | 4988.30 | 10.40 | 3-Nov-05 no 8.5 na S$§25" HSA
CRJ01-0010| 6795539.70 | 2122364.82 | 4978.90 | 10.80 | 3-Nov-05 no 8.5 na $S 25" HSA
CRJ01-0011| 6795138.02 | 2122357.20 | 4969.50 | 15.80 | 3-Nov-05 no 85 n/a S$S§2.5" HSA
CRJ01-0012| 6794736.34 | 2122349.58 | 4961.40 | 11.00 | 3-Nov-05 no 8.5 n/a §s2.5" HSA
CRJ01-0013 | 6794334.66 | 2122341.96 | 4954.10 | 11.00 | 2-Nov-05 no 8.5 n/a $825" HSA
CRJ01-0014 | 6797138.79 | 2122796.98 | 5021.00 | 25.50 | 2-Nov-05 no 8.5 n/a s$s 25" HSA
CRJ01-0015| 6796737.11 | 2122789.36 | 5009.20 | 20.75 | 2-Nov-05 no 85 n/a $8 25" HSA
CRJ01-0016 | 6796335.43 | 2122781.74 | 4997.60 | 20.40 | 2-Nov-05 no 8.5 n/a §S25" HSA
CRJ01-0017 | 6795933.76 | 2122774.12 | 4987.70 | 15.90 | 2-Nov-05 no 8.5 n/a §s825" HSA
CRJ01-0018| 6795532.08 | 2122766.50 | 4978.50 | 15.30 | 2-Nov-05 no 8.5 n/a §825" HSA
CRJ01-0019| 6795130.40 | 2122758.88 | 4969.70 { 11.00 | 2-Nov-05 no 85 n/a §§2.5" HSA
CRJ01-0020{ 6794728.72 | 2122751.26 | 4960.90 | 10.50 | 1-Nov-05 no 8.5 n/a §s25" HSA
CRJ01-0021| 6794327.04 | 2122743.63 | 4952.80 | 10.75 | 27-Oct-05 no 85 n/a §s 2.5 HSA
CRJ01-0022 | 6793925.37 | 2122736.02 | 4945.40 | 10.50 | 27-Oct-05 no 8.5 n/a §S 2.5" HSA
CRJ01-0023 | 6797485.70 | 2123187.03 | 5035.50 | 11.40 | 27-Oct-05 no 8.5 n/a S8 25" HSA
CRJ01-0024 | 6797131.17 | 2123198.66 | 5023.30 | 20.30 | 26-Oct-05 no 8.5 n/a S8 25" HSA
CRJ01-0025 | 6796729.49 | 2123191.04 | 5010.10 | 25.75 | 26-Oct-05 no 8.5 n/a §s 25" HSA
CRJ01-0026 | 6796327.81 | 2123183.42 | 4997.90 | 16.00 | 26-Oct-05 no 8.5 n/a SS 2.5 HSA
CRJ01-0027 | 6795926.14 | 2123175.80 | 4987.60 | 20.50 | 26-Oct-05 no 85 n/a §s8 25" HSA
CRJ01-0028 | 6795524.46 | 2123168.17 | 4977.30 { 21.00 | 26-Oct-05 no 8.5 n/a §s 25" HSA
CRJ01-0029 | 6795122.78 | 2123160.56 | 4967.80 | 30.40 | 26-Oct-05 no 8.5 n/a S§S 2.5 HSA
CRJ01-0030| 6794721.10 | 2123152.93 | 4959.00 | 20.75 | 25-Oct-05 no 85 n/a S8 25" HSA
CRJ01-0031} 6794319.42 | 2123145.31 | 4951.60 | 15.75 | 25-Oct-05 no 85 n/a §S25" HSA
CRJ01-0032| 6793917.75 | 2123137.69 | 4944.10 { 11.00 | 25-Oct-05 no 8.5 n/a §S 25" HSA
CRJ01-0033 | 6793515.74 | 2123147.56 | 4936.80 | 10.75 | 25-Oct-05 no 8.5 n/a S8 2.5 HSA
CRJ01-0034 | 6797123.55 | 2123600.34 | 5021.80 | 15.50 | 25-Oct-05 no 85 n/a S§S 2.5 HSA
CRJ01-0035 | 6796721.87 | 2123592.71 | 5009.00 | 15.25 | 25-Oct-05 no 8.5 n/a S§ 25" HSA
CRJ01-0036 | 6796320.19 | 2123585.09 | 4997.40 | 20.40 | 25-Oct-05 no 8.5 n/a §825" HSA
CRJ01-0037 | 6795918.52 | 2123577.47 | 4985.90 | 20.40 | 25-Oct-05 no 8.5 n/a ss 25" HSA
CRJ01-0038 | 6795516.84 | 2123569.85 | 4975.30 | 15.75 | 24-Oct-05 no 85 n/a ss2.5" HSA
CRJ01-0039 | 6795115.16 | 2123562.23 | 4966.90 | 20.75 | 24-Oct-05 no 8.5 n/a §s 25" HSA
CRJ01-0040 | 6794713.48 | 2123554.61 | 4957.60 | 20.50 | 24-Oct-05 no 85 n/a S5 25° HSA
CRJ01-0041| 6794311.80 | 2123546.99 | 4949.80 | 12.00 | 23-Oct-05 no 8.5 n/a §§825" HSA
CRJ01-0042] 6793910.12 | 2123539.37 | 4941.90 | 16.00 | 23-Oct-05 no 85 n/a s§s 25" HSA
CRJ01-0043| 6797115.93 } 2124002.01 | 5018.70 | 11.00 | 23-Oct-05 no 85 n/a §S 2.5 HSA
CRJ01-0044 | 6796714.25 | 2123994.39 | 5006.40 | 11.00 | 23-Oct-05 no 8.5 n/a §§25" HSA
U.S. Department of Energy Borehole Logs
March 2006 Doc. No. X0155900
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Table 1 (continued). Borehole Specifications at the Crescent Junction Site
Borehole N E . E?;\? :t?:n ;::::‘ Date Geophyslcall "s'f;: Casing| Sample Drilling
No. Coordinate"| Coordinate (ttngvd)’| (fy) Completed Logs (in) (tt) Type Method®
CRJ01-00451 6796312.57 | 2123986.77 | 4993.60 | 11.00 | 23-Oct-05 no 8.5 n/a §§2.5" HSA
CRJ01-0046 | 6795910.90 | 2123979.15 | 4985.00 { 15.60 | 23-Oct-05 no 8.5 n/a 88 25" HSA
CRJ01-0047 | 6795509.22 | 2123971.53 | 4974.40 | 15.50 | 23-Oct-05 no 8.5 n/a §§825" HSA
CRJ01-0048 | 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 8s2.5" HSA
CRJ01-0050 | 6794304.18 | 2123948.67 | 4948.00 | 20.50 | 22-Oct-05 no 8.5 n/a §S 25" HSA
CRJ01-0051 ] 6793902.50 | 2123941.05 | 4940.30 | 11.00 | 22-Oct-05 no 8.5 n/a S5 2.5" HSA
CRJ01-0052 ] 6793500.83 | 2123933.43 | 4933.50 | 15.75 | 22-Oct-05 no 8.5 n/a §§s2.5" HSA
CRJ01-0053 | 6796706.63 | 2124396.07 | 5007.70 | 10.40 | 22-Oct-05 no 8.5 n/a s§ 25" HSA
CRJ01-0054 | 6796304.95 | 2124388.45 | 4993.10 | 11.25 | 22-Oct-05 no 8.5 na | S8S25" HSA
CRJ01-0055 | 6795903.27 | 2124380.83 | 4982.10 | 11.75 | 22-Oct-05 no 8.5 n/a Ss 2.5 HSA
CRJ01-0056 | 6795501.60 | 2124373.21 | 4972.60 | 11.80 | 21-Oct-05 no 8.5 n/a sSs 25" HSA
CRJ01-0057 | 6795099.92 | 2124365.59 | 4962.90 | 15.75 | 21-Oct-05 no 8.5 n/a 8§25 HSA
CRJ01-0058 | 6794698.24 { 2124357.97 | 4954.10 | 15.50 | 21-Oct-05 no 8.5 n/a 8§25 HSA
CRJ01-0059 | 6794296.56 | 2124350.35 | 4946.20 | 20.50 | 21-Oct-05 no 8.5 n/a §§ 2.5" HSA
CRJ01-0060 | 6793894.88 | 2124342.73 | 4938.10 | 12.00 | 21-Oct-05 no 8.5 n/a 8§ 2.5" HSA
CRJ01-0061 | 6796699.01 | 2124797.75 | 5002.00 | 10.70 | 21-Oct-05 no 8.5 n/a 8§ 2.5 HSA
CRJ01-0062 | 6796297.33 | 2124790.13 | 4989.10 | 10.50 | 21-Oct-05 no 8.5 n/a §S 25" HSA
CRJ01-0063 | 6795895.65 | 2124782.51 | 4979.80 | 7.00 | 21-Oct-05 no 8.5 n/a S§§ 2.5" HSA
CRJ01-0064 | 6795493.98 | 2124774.89 | 4973.80 | 6.00 | 20-Oct-05 no 8.5 n/a S§s 2.5 HSA
CRJ01-0065 | 6795092.30 | 2124767.27 | 4960.90 | 5.80 | 20-Oct-05 no 8.5 n/a §S 25" HSA
CRJ01-0066 | 6794690.62 | 2124759.65 | 4952.60 | 10.80 | 20-Oct-05 no 8.5 n/a §§2.5" HSA
CRJ01-0067 | 6794288.94 | 2124752.02 | 4944.70 | 10.20 | 20-Oct-05 no 8.5 n/a 8§ 2.5 HSA
CRJ01-0068 | 6793887.26 | 2124744.40 | 4936.60 | 10.50 | 20-Oct-05 no 8.5 n/a SS§ 25" HSA
CRJ01-0069 | 6796691.39 | 2125199.43 | 4996.80 | 7.00 | 20-Oct-05 no 8.5 n/a 8§25 HSA
CRJ01-0070 | 6796289.71 | 2125191.81 | 4986.90 | 21.00 | 20-Oct-05 no 8.5 n/a §S82.5" HSA
CRJ01-0071| 6795888.03 | 2125184.19 | 4976.90 { 11.00 | 20-Oct-05 no 8.5 n/a §§ 25" HSA
CRJ01-0072 | 6795486.36 | 2125176.56 | 4967.30 | 11.50 | 20-Oct-05 no 8.5 n/a ss 25" HSA
CRJ01-0073 | 6795084.68 | 2125168.94 | 4959.50 | 11.00 | 19-Oct-05 no 8.5 n/a §s825" HSA
CRJ01-0074 | 6794683.00 | 2125161.32 | 4950.90 | 6.50 19-Oct-05 no 8.5 n/a §s2.5" HSA
CRJ01-0075 ] 6794281.32 | 2125153.70 | 4941.70 | 10.75 | 19-Oct-05 no 8.5 n/a 8§ 25" HSA
CRJ01-0076 | 6793879.64 | 2125146.08 { 4933.90 { 10.50 | 19-Oct-05 no 85 na Ss 25" HSA
CRJ01-0077 | 6796683.77 | 2125601.10 | 4997.10 | 10.75 | 19-Oct-05 no 8.5 n/a §§ 25" HSA
CRJ01-0078 | 6796282.09 | 2125593.48 | 4985.50 | 15.50 | 19-Oct-05 no 8.5 n/a §§825" HSA
CRJ01-0079 | 6795880.41 | 2125585.86 | 4974.86 | 10.70 | 19-Oct-05 no 8.5 n/a SS 25" HSA
CRJ01-0080| 6795478.74 | 2125578.24 | 4966.70 | 15.70 | 19-Oct-05 no 8.5 n/a ss 25" HSA
CRJ01-0081 | 6795077.06 | 2125570.62 | 4958.00 | 16.00 | 18-Oct-05 no 8.5 n/a Ss 2.5" HSA
CRJ01-0082 | 6794675.38 | 2125563.00 | 4949.10 | 16.75 | 18-Oct-05 no 8.5 n/a 88 25" HSA
CRJ01-0083 | 6794273.70 | 2125555.38 | 4941.00 | 10.70 | 13-Oct-05 no 8.5 n/a 8§ 25" HSA
CRJ01-0084 | 6796681.41 | 2126032.90 | 4993.00 | 11.00 | 12-Oct-05 no 8.5 n/a SSs 25" HSA
CRJ01-0085 | 6796253.92 | 2126024.79 | 4982.60 | 16.50 | 12-Oct-05 no 8.5 n/a 8§S825" HSA
CRJ01-0086 { 6795863.61 | 2126033.25 | 4972.90 | 16.00 | 12-Oct-05 no 8.5 n/a §525" HSA
CRJ01-0087 | 6795461.93 | 2126025.63 | 4963.00 | 11.50 | 12-Oct-05 no 8.5 n/a §§2.5" HSA
CRJ01-0088 | 6795092.63 | 2126024.46 | 4954.90 | 16.50 | 12-Oct-05 no 8.5 n/a §§2.5" HSA
CRJ01-0089 | 6794690.96 | 2126016.84 | 4947.00 | 20.70 | 12-Oct-05 no 8.5 n/a §S 25" HSA
U.S. Department of Energy Borehole Logs
March 2006 Doc. No. X0155900
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Table 1 (continued). Borehole Specifications at the Crescent Junction Site

Borehole N E . E?;S:t?: n g:;:‘ Date |Geophysical ';?z': Casing| Sample Drilling
No. Coordinate®| Coordinate (ftn gvd)" ) Completed Logs (in) (ft) Type Method®
CRJ01-0090 | 6797038.22 | 2126429.83 | 4999.40 | 15.50 | 11-Oct-05 no 8.5 n‘a §§ 2.5" HSA
CRJ01-0091| 6796673.79 { 2126434.58 | 4990.20 | 10.80 | 11-Oct-05 no 8.5 n/a 8§2.5" HSA
CRJ01-0092 | 6796246.30 | 2126426.47 | 4980.40 | 15.50 | 11-Oct-05 no 8.5 n/a 8§ 2.5 HSA
CRJ01-0093 | 6795850.05 | 2126440.65 | 4971.00 | 20.70 | 11-Oct-05 no 85 n/a SS 25" HSA
CRJ01-0094 | 6795460.44 | 2126411.56 | 4961.80 | 21.50 | 10-Oct-05 no 8.5 n/a S§S 2.5" HSA
CRJ01-0095 | 6794697.78 | 2126376.72 | 4945.50 | 15.75 | 10-Oct-05 no 8.5 n/a §§ 2.5" HSA
CRJ01-0096 | 6796636.02 | 2126834.80 | 4988.50 | 20.50 | 10-Oct-05 no 8.5 na §s2.5" HSA
CRJ01-0097 | 6795842.42 | 2126842.33 | 4969.40 | 19.70 | 27-Sep-05 no 8.5 na $§2.5° HSA
CRJ01-0098 | 6795171.16 | 2126829.42 | 4954.30 | 20.00 | 27-Sep-05 no 8.5 n/a 8§ 2.5* HSA
CRJ01-0099 | 6796226.49 | 2127221.52 | 4977.40 | 9.75 | 26-Sep-05 no 8.5 n/a S8 2.5° HSA
CRJ01-0100] 6795514.03 | 2127198.93 | 4961.20 | 12.50 | 26-Sep-05 no 8.5 n/a 8§ 2.5" HSA
*Local coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone.
®ngvd = National Geodetic Vertical Datum
°HSA = hollow stem auger
U.S. Department of Energy Borshole Logs
March 2006 Doc. No. X0155900
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BOREHOLE LOG CRJ01-0001
PROJECT MOAB DATE DRILLED __11/04/2005 to 10/19/2005 gt 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 _ CRJ01-0001 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6797154.03 DRILL OPERATOR _ Neaman, J.
EAST COORD. (FT) _ 2121993.62 REMARKS

SURFACE ELEV. (FT NGVD) _ 5019.50
HOLE DEPTH (FT) _ 20.00

— o ) >
T .5 = | W o =
EQ|>a|3E| 24U~ 2
RO | D 2185 | 53¢ g ol o- LITHOLOGIC DESCRIPTION
oL |[U- | 2Q | FI™| &
= L O E
3 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
i dense, very fine grained sand, roots, mottled, rock fragments.
o - 4 1.9
8
] 8 2.0-4.0 ft. medium dense.
7] 8
- - 1.95
9
16
] 40-50f NotSampled. ~ ~ ~ ~ ~ T T T T T T T T T T T T T
5015—
e 5 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong to weak HCL, dry, medium
T 40 dense, very fine grained sand (more than above), mottled, rock fragments.
- B 14 2.0
L A
- 7.0-10.0 ft. Not Sampled.
5010—
107 5 100120 SANDY SILT (ML-SP) pale brown (10VR 6/3), strong to weak FICL, dry, —
B medium dense, very fine grained sand, mottled, rock fragments.
B — i 20
20 . _ . =
-] 120-150ft. NotSampled.” T T T T T T T T T T T
i 7 S 14.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: inferred from drilling change.
5—]
18+ e | o045 15.0-155T. WEATHEREDMANCOSSHALE. — — — — — ~—————————
@15.5 ft. first refusal in bedrock.
B ™ Total Depth 15.5 ft.
= Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
5000—
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BOREHOLE LOG CRJ01-0002

PROJECT MOAB DATE DRILLED _ 11/04/2005 BIT SIZE(S) (IN)
LOCATION Crescent Junction, UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 25 2 5
SITE Crescent Junction ’ DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
WELL NUMBER _ CRJ01-0002 SAMPLING 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

T g < g = Ia—) u E =
= -
g@| L2105 8ap | B | SHEEC LITHOLOGIC DESCRIPTION
BE [ZE |23 |33% ]| &
e o
2 0-4.0 ft. SANDY SILT (ML); strong HCL, dry to very slightly moist, loose to medium dense,
B | o 3 g || very fine grained sand, roots, mottled.
s :
& - 4995+ 7
8 2.0-4.0 ft. medium dense, dry.
4 o
- - 0 1.9
| | doe | VNSRRI e
4.0-5.0 ft. Not Sampled.
— 5] T i 5.0-7.0 ft. SANDY SILT (ML); strong FCT Ery"lo?se_ to medium dense, very fine grained
s | I 475 { sand, mottled.
12 ! -
R dapgo—fo 2l T NI G e el D e i 1
7.0-10.0 ft. Not Sampled
10 T 10.0-12.0 L SANDY SILT (ML); _strong FICL, ry, loose to medium dense, very fine
B | 1 10 S grained sand, mottled.
12 ’
& | oagss—< 18 |/ NCIGWRMSVSM
12.0-15.0 ft. Not Sampled
—15 T 15,0165 . SANDY SILT (ML), sirong HCL, dry, very dense, very fine grained sand,
B | 1 4 14 mottled. @16.5 ft. rock fragment (sandstone) in shoe.
50
L ased 165200ft NotSampled. ~— — — — T T T T T T
17.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: inferred from drilling change.
2 TE | e [720.02075 fi WEATHERED MANCOS SHALE: Sandstore;
L. & o ["@20.75 ft. first refusal in bedrock.
Total Depth 20.75 ft.
2 - 4975+ Borehole terminated at depth of blow count refusal weathered Mancos Shale.

GRAND JUNCTION, COLORADO

S toller U.S. DEPARTMENT OF ENERGY | p16c 1 oF 1 02/21/2006




BOREHOLE LOG CRJ01-0003

PROJECT MOAB DATE DRILLED  11/04/2005 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 _ CRJ01-0003 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

3| S|s2 uE | =
= ~
o@ L2105 |L3- | @ | GRAPHIC LITHOLOGIC DESCRIPTION
wye |22 (32| 28E | & LOG
oL | W m 8 om | W
B L o
2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
4 5 loose to medium dense, very fine grained sand, roots, mottled.
- ~ . 20
-1 7
- 6 2.0-4.0 ft dry, medium dense.
4975 &
- — 5 1.75
= 16 @4.0 ft. highly weathered sandstone rock fragments in shoe.
i 7 40-50f NotSampied. T o mEEm S S EemaT
— 5] 5 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
i . dense, very fine grained sand, mottled.
o -~ 2 1.9
- N A |
] 7.0-10.0 ft. Not Sampled.
4970
10~ o 10.0-120 . SANDY SILT (ML); paie brown (10YR 673), strong HL, dry, medium dénse
£ to dense, very fine grained sand, mottled.
B - ® 1.8
-1 19
] 120-150ft. NotSampled. ~ ~ ~ ~ ~ T T T T T T T
4965— 12.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
18 % 150158 1. WEATHEREDMANCOSSHALE .~~~ — ——~————————
0.5
o
- - 15.8 ft. first refusal in bedrock.
Total Depth 15.8 ft.
] Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4960
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BOREHOLE LOG CRJ01-0004

PROJECT MOAB

LOCATION Crescent Junction, UT.
SITE Crescent Junction

WELL NUMBER CRJ01-0004

DATE DRILLED _ 11/03/2005 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.

S SAMPLING METHOD SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6794743.96 DRILL OPERATOR __ Neaman, J.
EAST COORD. (FT) _ 2121947.90 REMARKS
SURFACE ELEV. (FT NGVD) _ 4962.50
HOLE DEPTH (FT) _ 15.80
= >
T d S | W o =
FO|>3|3E|g4~]| z
am(MBI02 | 22| W | GRALHC LITHOLOGIC DESCRIPTION
we | 77231232 | & LOG
ow (W= 108 lomn | W
~ l;L,/ vd
3 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
1 s || loose to medium dense, very fine grained sand, roots, mottled.
- B . 1.95
6 ¢
T i 6 || 2.0-4.0 ft medium dense, trace rock fragments, dry.
i
- E 1.65
9
n |/ N\EleSEmeSs 0 o
i 7 40-50ft NotSampled. T~ T T T T T T T
85 7 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, medium dense, trace
1. 44 rock fragments, dry, very fine grained sand, mottled.
= - & 185
L N L s
] 70-100 ft. NotSampled. ~ T T T T T T T T T
4955—
B e 10,0120 SANDY SIT (L), pale brown (10YR 6/3), weak HCL, dry, dense to very
1 4 dense, very fine grained sand, mottled.
- E 45 1.9
2 | O NRERL RV e
-] 120-150ft. NotSampled. T T 7
4950—
7 13.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
15 % | ors 150158 FT. WEATHERED MANGOSSRALE: ~ ~ — — ~ — —~~~ 7777
L o - 5.8 ft. first refusal in bedrock.
- Total Depth 15.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4945—

Stoller
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BOREHOLE LOG CRJ01-0005

PROJECT _MOAB

LOCATION Crescent Junction, UT.

DATE DRILLED  11/03/2005 BIT SIZE(S) (IN) _ 8.0
DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SITE Crescent Junction

WELL NUMBER _ CRJ01-0005

DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.
SAMPLING 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
= >
5 o (%)
Tl = = |y o =
FO|=212 Wl =z
nd | WS | 05| &35 | [ | GRAPHC LITHOLOGIC DESCRIPTION
W | 77| 28| 23 = LOG
LI R T e %y
2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
i loose to medium dense, very fine grained sand, roots, mottled. Rock fragments.
30
- - 1.8
7
7 oe
B N 7 2.0-4.0 ft medium dense, rock fragments, dry.
77
- 4 17
1o
-] 4050ft NotSampled. ~~ ~ ~ T T T T T T T T T T T T T
— 5 = 5.0-7.0 . SANDY SILT (ML); pale brown (10YR 6/3), weak HCL, dense fo very dense,
‘ i rock fragments, dry, very fine grained sand.
L0 2
3 ] 27 1.55
o
- 70-100ft NotSampled. ~ T T T T T T T T
B 7] 8.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
101 g 10.0108T. WEATHERED MANCOSSHALE.~ — — — — — ~ —— ~~—————
0.8
5020~ 50/4"
2 e @10.8 ft. first refusal in bedrock.
Total Depth 10.8 ft.
_ Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

S toller
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BOREHOLE LOG CRJ01-0006

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 _ CRJ01-0006 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6797146.41 DRILL OPERATOR _ Neaman, J.

EAST COORD. (FT) _ 2122395.30 REMARKS

SURFACE ELEV. (FTNGVD) _ 5019.30
HOLE DEPTH (FT) _ 15.60

T o i § ; fe w E -
= o 53 - w — zZ
ao L2105 237 | & SRATHIC LITHOLOGIC DESCRIPTION
aff [T~ |@Q | F2-| &
d8 0-4.0 ft. SANDY SILT (ML); brown (10YR 5/3), strong HCL, dry, loose to medium dense,
4 very fine grained sand, roots, mottled.
- B 20
- 6
7
i 1 4 8 2.0-4.0 ft medium dense.
9
i 7] 4 10 1.6
10
I T 4.0-5.0ft. Not Sampled. - =
8+ 4 4 5.0-7.0 . SILTY GRAVELLY SAND (SM); pale brown (10YR 6/3), strong HCL, dry, loose
& to medium dense, well graded sand, rounded to sub-angular.
B 7] 4 10 16
9 bl
- - ' 70-100ft NotSampled. ~ T T T T T T
i 7 so104
i N e 10,0175 7. SANDY SICT (ML); pale brown (10VR 6/3), strong HCL, dry, very dense, very
" 125 fine grained sand, mottled, rock fragments.
B i — 50/4.5" T L e e ey
115150 ft. Not Sampled.
i 7 = : 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.
i 1 s005—
i I o=y G 1501567, WEATHERED MANGOSSHALE— — ~ — — ~ ~ ~ ~ ~~ 77
o @15.6 ft. first refusal in bedrock.
i 4 Total Depth 15.6 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
§ 7 s000
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BOREHOLE LOG CRJ01-0007

PROJECT _MOAB

LOCATION Crescent Junction, UT.

SITE Crescent Junction

DATE DRILLED _ 11/03/2005 BIT SIZE(S) (IN) _ 8.0

DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 25
DRILLING 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
oy B 5 >
T S L we =
0| = = S =z
0@ | L9 |05 | L3 | @ | GRARHIC LITHOLOGIC DESCRIPTION
W RO | ok | % "
op |He | @ o | om w
~ l;“‘_/ o
1 2 0-4.0 ft. SANDY SILT (ML), pale brown (10YR 6/3), strong HCL, dry, loose very fine
i grained sand, roots. .
- - 18
_ 4
6
] 1 s 2.0-4.0ft loose to medium dense, mottled.
3
5005 8 1.65
L I A L
"] i 4.0-5.0 ft. Not sampled.
97 1 5.0-7.0 ft. SANDY SILT (ML); light yellowish brown (T0YR 6/4), strong HCL, dry, loose to
§ medium dense, very fine grained sand (more than above), mottled.
- - 1 3 175
S N AN S o
] | 7.0-10.0 ft. Not sampled.
5000—
Y e 1001207 _SANDY SILT (ML); very palé brown (T0YR 7/4), strong HCL, dry, medium —
5 dense, very fine grained sand, rock fragments, mottled.
= = 1 % 2.0
L N A 1 s S
B 7] | 1207150 . Notsampied. .~ _ 1T TS MRS i e e
B 7] ok 13.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: inferred from drilling change.
B 15.04575 1 WEATHERED MANCOS SHALE, — — —— ~ ~~ ~ ~ ~ — =
& & @15.75 ft. first refusal in bedrock.
] Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4990

Stoller
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BOREHOLE LOG CRJ01-0008

PROJECT _MOAB

LOCATION Crescent Junction, UT.

SITE Crescent Junction

DATE DRILLED  11/03/2005 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.

WELL NUMBER _ CRJ01-0008 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
—_ Y ) >
T S = | W 4 =
| = = Juw_ | =z
co moe=slkap) 0. GRAEE LITHOLOGIC DESCRIPTION
W | 2O | <ok | x
o E Q| @ g u
3 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose very fine
2 i grained sand, roots, mottled, rock fragments.
- — . 1.9
5 Bip
-] 7 2.0-4.0 ft. medium dense.
4995—
7
- - 20 i
8
- i
10
- 40-50f NotSampled. ~ T T T T T T T T T T T
Ko 7 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, medium dense,
i very fine grained sand (increase in sand), mottled, rock fragments.
- - & 1.9
14 .
] 70-100 ft. NotSampled. T T T T T T T T
4990—
10 5 10,0120 SANDY SICT (ML); yellow (T0YR 7/6), strong HGL, dry, medium dese, very
T 5 fine grained sand, trace rock fragments.
b= - 2.0
9
L T e e e
— 712.0150f. NotSampled. T T T
4985—
i 7] 14.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
R o 50158 WEATHEREDMANCOSSHALE — ~ ~ — ~ ~~~ ~~~ =~
L o . @758t first refusal in bedrock,
_ * Total Depth 15.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4980—

Stoller
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BOREHOLE LOG CRJ01-0009

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 _ CRJ01-0009 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6795941.38 DRILL OPERATOR __ Neaman, J.

EAST COORD. (FT) 2122372.44 REMARKS

SURFACE ELEV. (FT NGVD) _ 4988.30
HOLE DEPTH (FT) _ 10.40

= g = é = ey % s
= -
a@ | L2105 23| @ | SLC LITHOLOGIC DESCRIPTION
a "\':, i - o 8 S8=1 &
v 4
1 s 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, medium dense, very
fine grained sand, roots, mottled.
7
- B . 1.8 H
6
4 s
6
- - 1.9
4985— 10
12 | . 3.5-4.0ft. color changes to white (10YR 8/1), strong HCL, dry, medium dense, very fine
B _ CIPET grained sand, trace rock fragments. "
_ 4.0-5.0 ft. Not Sampled.
— 5 1% e [ 5.0-55ft. SANDY SILT (ML); white (10YR 8/1), strong HCL, dry, medium dense, very fine
. rained sand, trace rock fragments.
22 .~ 5.5-7.0 ft. WEATHERED MANCOS SHALE BEDROCK:
- E 1.65
4 24
22
- i [70-100ft NotSampled. ~ ~ ~ ~ ~ ~ T~ T T T T T T T T T T T T T T T
4980—
B R gy 100-104 7. WEATHEREDMANCOSSHALE .~~~ ~ ~~ ~—~~~———
@10.4 ft. first refusal in bedrock.
Total Depth 10.4 ft.
B 7] i Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4975

PAGE 1 OF 1 02/21/2006

Seoller U5 BEARTMENT OF ERERGY-




BOREHOLE LOG CRJ01-0010

PROJECT _MOAB

LOCATION Crescent Junction, UT.

SITE Crescent Junction

DATE DRILLED _ 11/03/2005 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.

WELL NUMBER _ CRJ01-0010 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6795539.70 DRILL OPERATOR __ Neaman, J.
EAST COORD. (FT) _ 2122364.82 REMARKS
SURFACE ELEV. (FTNGVD) _ 4978.90
HOLE DEPTH (FT) _ 10.80
—_ a ) >
T > = woe [
o|> = T
o | WS B &ar | i 1 GRATIC LITHOLOGIC DESCRIPTION
i 70 | moL | % LR
o | W | @ P i} w
= w (6] ¥
1 || 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, very fine
| grained sand, roots, mottled.
3 1
- - 7] 20 i
‘ |
E o || 2.04.0ft. medium dense.
4 F |
-] “ 165 ik
B Jaors-{ M | Y NEISSERSSSY
4.0-5.0 ft. Not Sampled.
o T [75.0-7.0 ft. SANDY SILT (ML); very pale brown (10YR 874), strong HCL, dry, medium
dense to dense, very fine grained sand, trace roots and rock fragments,
13
- — 7 1.75
18
| =
B 7] . 7.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
| Not Sampled.
L l - 5
B | 4970
7
&
e I - 1001087 WEATHEREDMANGOSSHALE: ~ ~ — ~ ~ — ~~~~~~~ 77
0.6
503.8"
B - ] @10.8 ft. first refusal in bedrock.
Total Depth 10.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
B _| 4965

Groller
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BOREHOLE LOG CRJ01-0011

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 _ CRJ01-0011 SAMPLING METHOD SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6795138.02 DRILL OPERATOR Neaman, J.

EAST COORD. (FT) _ 2122357.20 REMARKS

SURFACE ELEV. (FT NGVD) _ 4969.50
HOLE DEPTH (FT) _ 15.80

I g ~ g = 2 u E =
- —
oo 05| 20| @ | GRAPHIC LITHOLOGIC DESCRIPTION
WD |mQ| 0% | %
v i o | vy w
i 4
o 1| 0-4.0ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
T % dense, very fine grained sand, roots, mottled.
B — 1.95
7 i
- { i
8 |
& 7] 8 2.0-4.0 ft. medium dense.
T 8
- - 20
10
Wl L NI
T 4.0-5.0 ft. Not Sampled. -
4965—
=8 5 E [ 5.0-7.0 ft. SANDY SILT (ML); brownish yellow (10YR 6/6), strong HCL, dry, medium
T || dense, very fine grained sand, mottled, rock fragments.
- - 1.75
14
16 T T
] 7.0-10.0 ft. Not Sampled.
4960—
=10 17 10.0120T. SANDY, SILTY GRAVEL (GM); pale brown (10VR 8/3), strong FCL, dry,
E dense to very dense, gravel is sub-rounded, well graded, fine, mottled, mostly sandstone
B o 18 fragments.
35
1 =
-] 12.0-150ft. NotSampled.  ~  ~~~~~ T T T T T T T T T T
7 13.5-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
4955—
191 = : 15.0-158 . WEATHEREDMANCOSSHALE: ~~ ~ ~ ~ ~ ~ — ~—~—————
50/4" : 8
- - @15.8 ft. first refusal in bedrock.
B Total Depth 15.8 ft.
g | Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4950

Sroller U.S. DEPARTMENT OF ENERGY | pi6r 1 oF 1 o2/21/2008




BOREHOLE LOG CRJ01-0012

PROJECT _MOAB

LOCATION Crescent Junction, UT.

SITE Crescent Junction

DATE DRILLED _ 11/03/2005 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.

WELL NUMBER _ CRJ01-0012 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
— o ) >
T od -3 = |y 14 =
O | > = L
oo | L2 |05 L3 B | CRAEC LITHOLOGIC DESCRIPTION
off [P |23 |88~ | &
B o (4
2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
- L dense, very fine grained sand, roots.
T ’ 20 o ik
4 R
4960— EL
6 1y | ‘
] . L[| 2.0-4.0ft. medium dense, mottied.
5 L b
o B 1.75 -
| s ;
"
-] 4050f NotSampled. T T T T T T
8 . il 50-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, medium dense fo
1 dense, very fine grained sand, mottled, rock fragments, trace roots.
14
o E 1.8
17
4955—
17 L
] 70100 f. Not Sampled. T~ T T T T T T T
) ~ 8.5-10 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
104 = 10.0-170 7. WEATHERED MANCOS SHALE: parts of rabbil in botiom samples -
s discarded samples.
50/5.5"
i N @11.0 ft. first refusal in bedrock.
4950— Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

S toller
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BOREHOLE LOG CRJ01-0013
PROJECT MOAB DATE DRILLED _ 11/02/2005 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 _ CRJ01-0013 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6794334.66 DRILL OPERATOR __ Neaman, J.
EAST COORD. (FT) _2122341.96 REMARKS

SURFACE ELEV. (FT NGVD) _ 4954.10
HOLE DEPTH (FT) _ 11.00

=218 |22 4k | &
|_ . —
a@ WY |05 | S| [ | CGRAPHIC LITHOLOGIC DESCRIPTION
U= |- | @m0 | 2oL | X
W L o | vy e
e 4
1 il || 0-4.0ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
(| || dense, very fine grained sand, roots.
3
- - | 1.95
6
7 4
-] 1 5 | {{ 2.0-4.0ft. medium dense.
6
- - - 1.95
7
8 ! ;
- 7] 4950 4050ft NotSampled. ~ ~ T T T T T T T T T T oo
BlE = | 5.0-7.0ft. SANDY SILT (ML); very pale brown (10YR 7/4), stiong HCL, very slightly moist
to dry, medium dense, very fine grained sand, mottled, rock fragments.
6
- — N 1.75
7
7
- - [ 7.0-T0.0f NotSampled. ~ ~ =~ T T T T T T T T mmm e e e
B 7 4945+ 9.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
Rl B o 1001707 WEATHEREDMANCOSSHALE:~ — ~ ~ — ~ — ~————————
0.75
50/5"
T 5 @11.0 ft. first refusal in bedrock.
Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
B 71 4940

Stoller U.S. DEPARTMENT OF ENERGY | paGe 1 oF 1 0272172006




SITE Crescent Junction

BOREHOLE LOG CRJ01-0014
PROJECT MOAB DATE DRILLED  11/02/2005 BIT SIZE(S) (IN) _ 8.0
LOCATION Crescent Junction, UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER _ CRJ01-0014 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
= >
— a )
T -d S = wee [
O | > = go.| 2
a | L2 05|83 | | GAALC LITHOLOGIC DESCRIPTION
W @O | Tok| X<
auw |YE |05 on ]
i v o
4 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
B 4 5000 ; 1.95 { medium dense, very fine grained sand, roots, trace rock fragments, mottled.
7
-] 7 2.0-4.0 ft. dry
7
B 7] R 155 ‘;
B _ 14 T
4.0-5.0 ft. Not Sampled.
— 9 9 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, medium dense,
B 4 so15d 175 very fine grained sand, roots, trace rock fragments, mottled.
10
11
i - 70-100 ft. NotSampled. ~ T T T T T T T T T
10+ 9 10.0-12.0ft. SANDY SILT (ML); _pale brown (10YR 6/3), strong HCL, dry, medium
= 4 s0104 M 185 dense, very fine grained sand, trace rock fragments, mottled.
13 :
s | /O NERREEe
B 7] 12.0-15.0 ft. Not Sampled.
15 28 15.0-17.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), weak HCL, dry, very dense, very
& 4 5005 2 fine grained sand, mottled.
46 1.65
B B s | VO NOFRRCRNSA Y o
17.0-20.0 ft. Not Sampled.
20— 27 6k 20.0-21.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, very dense, very
L 500022 ' fine greinedsand; moted. . . .. . o G o o oo D
21.0-25.0 ft. Not Sampled.
[ 7 23.0-25.0 . WEATHERED MANCOS SHALE BEDROCK: no drilling change, but inferred
L = . to occur midway in the range of 21.0-25.0 ft.
25 5| 05 GEisE VEANEREDCEIE e e e e
5 4 4995 @25.5 ft. first refusal in bedrock.
Total Depth 25.5 ft.
- e -~ Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

S toller
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BOREHOLE LOG CRJ01-0015

PROJECT MOAB

DATE DRILLED _ 11/02/2005

BIT SIZE(S) (IN) _ 8.0

LOCATION Crescent Junction, UT.

SITE Crescent Junction

DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER _ CRJ01-0015

DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6796737.11 DRILL OPERATOR _ Neaman, J.
EAST COORD. (FT) 2122789.36 REMARKS
SURFACE ELEV. ( FT NGVD) _ 5009.20
HOLE DEPTH (FT) _ 20.75
s >
A a 1)
¥ .l S = | W o =
ad | U2 |05 (L3~ | @ | GRAPHIC LITHOLOGIC DESCRIPTION
W | o B0 | oL | X LOG
ou (WE |08 | 6w w
et = -
=4 1 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
B N 4 185 loose, very fine grained sand, roots, mottled.
— 3 -
- — 5 |
-1 6 2.0-4.0 ft. medium dense.
6
- = 4 4 1.8 ‘
B . 7 W e e e e e e e e
5005— 4.0-5.0 ft. Not Sampled.
— 5 +4 7 5.0-7.0 ft. SANDY SILT (ML), _pale brown (10YR 6/3), strong HCL, moist to dry, medium
B | 8 18 dense, very fine grained sand, trace roots, mottled.
— 8 '
= — L L
- 7.0-10.0 ft. Not Sampled.
B 7 5000
=10~ 4 .[| 10.0-12.0. SANDY SILT (ML), very pale brown (10YR 7/3), strong HCL, dry, mediam
B R 12 ik || dense, very fine grained sand, trace rock fragments, mottled.
-1 10 :
i | Bl o NI o e s Tl e e e e e e b e
= 12.0-15.0 ft. Not Sampled.
B T 4995
— 15— I
35
™ ] ~ 39 16
B | 50/5"
B T 4990
—20— B T A | 20.0-20.5ft. SANDY SILT (ML); very pale brown (10YR 7/3), weak HCL, dry, dense o~
! very dense, very fine grained sand, mottled, rock fragments.
B N E 20.5-20.75 ft. WEATHERED MANCOS SHALE BEDROCK:
@25.75 ft. first refusal in bedrock.
B 7 4 Total Depth 20.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
B 1 4985

U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG CRJ01-0016

PROJECT _MOAB DATE DRILLED _ 11/02/2005 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 _ CRJ01-0016 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6796335.43 DRILL OPERATOR _ Neaman, J.

EAST COORD. (FT) _ 2122781.74 REMARKS

SURFACE ELEV. (FT NGVD) _ 4997.60
HOLE DEPTH (FT) _ 20.40

=7 .Slap|uf | =
= e
ad w9105 | sa | & | CREHC LITHOLOGIC DESCRIPTION
o [P |23 |35~ | &
B e (4
4 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
B | 7 s 5 medium dense, very fine grained sand, roots.
o :
- - 7] 8 A ;
- 9 [| 2.0-4.0ft. dry, mottled.
Yo 10 B
B ] 10 1.6
A B I . T
4.0-5.0 ft. Not Sampled.
F2 9 12 il 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, mottled, medium
B £ b 74 / dense to very dense, very fine grained sand, trace roots, sandstone rock fragment @7.0 ft.
4. 09 ’
B i 70-100f. NotSampled. T T T T T
Bl 8 10.0-12.0ft. SANDY SILT (ML), pale brown (10YR 6/3), strong to weak HCL, dry, ~
| B B s medium dense, increase in very fine grained sand. )
- .
| N 10 e
- 12.0-15.0 ft. Not Sampled.
6_
10 7 15,0165 7. SANDY SILT (ML), pale brown (10VR 6/3), strong to weak HCL, dry, dense
| | T 38 14 to very dense, very fine grained sand, mottled, trace rock fragments.
50/4"
] T 1652007 NotSampled. ~ ~—~—— ———— """
— 17.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
B s | 04 70,0204 7, WEATHEREDMANGOSSHALE: _ — — — — — — — ————————
7 @20.4 ft. first refusal in bedrock.
T Total Depth 20.4 ft.
] Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4975

Stoller U.S. DEPARTMENT OF.BNERGY ; {nscr 1 oF 1 02/21/2008




BOREHOLE LOG CRJ01-0017
PROJECT _MOAB DATE DRILLED _ 11/02/2005 BIT SIZE(S) (IN) _ 8.0
LOCATION Crescent Junction, UT. DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 25
SITE Crescent Junction DRILLING METHOD Hollow Stem Auger LOGGED BY Reed, J.
WELL NUMBER _ CRJ01-0017 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6795933.76 DRILL OPERATOR _ Neaman, J.
EAST COORD. (FT) _ 2122774.12 REMARKS

SURFACE ELEV. (FT NGVD) _ 4987.70
HOLE DEPTH (FT) _ 15.90

2.9 =2 uE | &
s i —
o |WS 05 537 | | GRAFHIC LITHOLOGIC DESCRIPTION
- L o ha
3 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
4 5 dense, very fine grained sand, roots, mottled, rock fragments.
- E . 1.9 .
4 7
i i 6 2.0-4.0 ft. medium dense, no roots or rock fragments.
4985— 6
- - 175
8
4 10
] 4050f NotSampled ~~ ~ ~ T T T T T T T T T T T T T T T T
BaE 9 TTTT 5.0-7.0 . SANDY SILT (ML), _pale brown (10YR 6/3), strong HCL, dry, medium dense to
= dense, very fine grained sand, mottled.
- - 20
14
- vy Neeeese
] 7.0-10.0 ft. Nof Sampled. - -
4980
B s TTITTTT-[[ 10.0-120T SANDY SIT (ML). ~very pale brown (10YR &/3), weak HOL, dry, densato
o i Ll very dense, very fine grained sand, rock fragments, mottled.
- - 1.75
27
-1 42
B ] i 12.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from driling change.
4975~ | Not Sampled.
18] I = [ 150-150f WEATHEREDMANCOSSHALE: ~ ~ ~~ ~ T~
— 5045 ' i
B 7 @15.9 ft. first refusal in bedrock.
: . Total Depth 15.9 ft.
B E 7 Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4970

Sroller U.S. DEPARTMENT OF ENERGY | paGe 1 oF 1 0272172006




BOREHOLE LOG CRJ01-0018

PROJECT _MOAB DATE DRILLED _ 11/02/2005 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 _ CRJ01-0018 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
i~ o » >
Tl .S = | o =
0> = T
Eo| 0O |6 220 ] 0 | GRARHC LITHOLOGIC DESCRIPTION
Wi | ~ Z |2 oL ; LOG
QL [H- |28 | &8~ | &
= w (&) x
9 | 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
1 s loose to medium dense, very fine grained sand, roots.
5 o 1 2.0
9 !
g E 6 | 2.0-4.0 ft. medium dense, dry, more sand, rock fragments in shoe.
8
- o 175
4975
o |/ NIREI
I 4.0-5.0 ft. Not Sampled:
A 9 5.0-7.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, medium dense,
i very fine grained sand, rock fragments. Rock fragments in shoe.
- 12 156 ‘
B 12 4
-] 70-100 ft. Not Sampled. ~ T T T T T T T T
4970
il ” T10.-120 . SANDY SIT (ML) very pale brown (10YR 773), strong FICL, dry, dense fo
7 2 | very dense, very fine grained sand, mottled.
B = s 20
7
-] | 120-150ft NotSampled. ~ T T T T T T T T
B 7] i { 13.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
19 o] 03 [ ({5.0-153 T WEATHEREDMANCOSSHALE: _ — — — — — ——————————
] @15.3 ft. first refusal in bedrock.
B . Total Depth 15.3 ft.
| Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4960

S toller
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BOREHOLE LOG CRJ01-0019

PROJECT _MOAB

LOCATION Crescent Junction, UT.

SITE Crescent Junction

DATE DRILLED  11/02/2005 BIT SIZE(S) (IN) _ 8.0

DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 25
DRILLING METHOD Hollow Stem Auger LOGGED BY Reed J.

WELL NUMBER _ CRJ01-0019 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) 6795130.40 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) _ 2122758.88 REMARKS
SURFACE ELEV. (FTNGVD)  4969.70
HOLE DEPTH (FT) _ 11.00
a o ) >
T = = | W o -
Q| > = FU_ | =z
o |02 |8Z|Z3-| @ | GRAPHC LITHOLOGIC DESCRIPTION
We | g @m0 | <ok | x LOG
QL |HE 1081 o w
~ i x
3 0-4.0 ft. SANDY SILT (ML); brown (10YR 5/3), strong HCL, slightly moist to dry, loose to
medium dense, very fine grained sand, roots, mottled.
1 4
- = 2.0
6
1 7
i 7] 7 2.0-4.0ft. dry.
1 8
- E 1.9
9
1 12
-] 4050ft NotSampled. ~ T T T T T T T T T T T T T T
4965—
B ) 5.0-7.0 ft. SANDY SILT (ML); brown (10YR 5/3), strong HCL, dry, medium dense, very
fine grained sand, mottled. No roots. .
1 9
= E 1.75
1
1 "
T 70-100 ft NotSampled. No driling Change. ~ —~ — 7
4960
— 10— - 10.0-11.0 i WEATHERED MANCOS SHALE BEDROCK:
085
- sos
B 7] @11.0ft. first refusal in bedrock.
Total Depth 11.0 ft.
& Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4955—

Stoller

U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG CRJ01-0020

PROJECT MOAB DATE DRILLED _ 11/01/2005 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 _ CRJ01-0020 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6794728.72 DRILL OPERATOR _ Neaman, J.
EAST COORD. (FT) _2122751.26 REMARKS
SURFACE ELEV. ( FT NGVD) _ 4960.90
HOLE DEPTH (FT) _ 10.50
— Y %) =
T .= 2w =
o|=> = T =
bo|L2 0S|z B | RapHC LITHOLOGIC DESCRIPTION
W @O | <ok | x 9
o | W | m ] i
= w O hd
i TITII 1] 040f SANDY SILT (ML), brownish yellow (10YR 6/6), strong HCL, moist to dry, loose to
L1l ]| medium dense, very fine sand, roots, mottled, rock fragments, rock fragments in shoe.
i J agsod 2
6
1.1
&l 7
g ] 6
6
= - 7] 1.7
6
— 9 B il
i i 4050ft. Not Sampled. T~ T T T T T T T T T
. 4.5-5.0 ft. WEATHERED MANCOS SHALE BEDROCK: No drilling change, but inferred to
5 B occur midway in the range of40-50%.
18 ; 5.0-6.4 ft. WEATHERED MANCOS SHALE :
39 14 # -
R | 4955 :
50/5" 1 W N ¢ o o Gl i e e e e
6.4-10.0 ft. Not Sampled. @6.4 ft. first refusal in bedrock.
i B e B 1001057 MANCOSSHALE: ~ ~ ~ ~ ~ T T T T T T T T T T T T
4950~ Total Depth 10.5 ft.
E N Borehole terminated at depth of (second) blow count refusal in weathered Mancos Shale.

Stoller

U.S. DEPARTMENT OF ENERGY '
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BOREHOLE LOG CRJ01-0021

PROJECT MOAB DATE DRILLED _ 10/27/2005 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 _ CRJ01-0021 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6794327.04 DRILL OPERATOR _ Neaman, J.

EAST COORD. (FT) _ 2122743.63 REMARKS

SURFACE ELEV. ( FT NGVD) _ 4952.80

HOLE DEPTH (FT) _ 10.75

= g N é = e Lﬂ% Z
= -
ad L2053 B | CRREHC LITHOLOGIC DESCRIPTION
oL |Z- |28 |53~ &
~ o (4
4 (1 1.|| 0-4.0ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots.
- 5
- E 1.95
7
= g
- s 111 [] 2.0-4.0ft medium dense, mottled.
4950— 7
- B 1.75
14
- 13
- 4050ft NotSampled. ~ ~ ~ ~ ~ T T T T T T T T T T T T T T T T
e 5 — B B L | B T e

-4 15
B = : 1.95
18

4945—

7.0-10.0 ft. Not Sampled.

| 8.0-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.

2 075 '

R " | @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

Stoller U.S. DEPARTMENT OF ENERGY | 11cr 1 oF -

GRAND JUNCTION, COLORADO 02/21/2006




BOREHOLE LOG CRJ01-0022

PROJECT MOAB DATE DRILLED _ 10/27/2005 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 _ CRJ01-0022 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6793925.37 DRILL OPERATOR _ Neaman, J.

EAST COORD. (FT) _ 2122736.02 REMARKS

SURFACE ELEV. ( FT NGVD) _ 4945.40
HOLE DEPTH (FT) _ 10.50

= g = § < £y E =
= -
ao L2105 230 | & skt LITHOLOGIC DESCRIPTION
oL | U= |@Q | F27 | &
= uw (&) %
4 0-4.0 ft. SANDY SILT (ML); brown (10YR 5/3), strong HCL, dry, loose to medium dense,
4945 very fine grained sand, rock fragments, mottled.
3
- E 1.9
1 s
1
B 7] 8 2.0-4.0 ft. very pale brown (10YR 7/3), medium dense to dense.
"
1 v 1.5
15
. 4050t NotSampled. T T T T T
Bl 4 [ 5.06.5 ft. SANDY SILT (ML); very pale brown (10YR 7/3), strong HCL, dry, medium
4940— . dense to dense, very fine grained sand, mottled, rock fragments.
7
- - 1.85 s
4 7 ]
34 ~ 6.5-7.0 ft. WEATHERED MANCOS SHALE BEDROCK:
] 70-100 ft. Nof Sampled. ~ T T T T T T T T T
=107 e w 100105 WEATHEREDMANCOSSHALE:— —
4935— ’
@10.5 ft. first refusal in bedrock.
- - Total Depth 10.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

GRAND JUNCTION, COLORADO

Stoller U.S. DEPARTMENT OF ENERGY | 5162 1 oF 1 02/21/2006




BOREHOLE LOG CRJ01-0023

PROJECT _MOAB

LOCATION Crescent Junction, UT.

DATE DRILLED  10/27/2005 BIT SIZE(S) (IN) _ 8.0
DRILLING COMPANY Layne GeoConstruction CORE SIZE(S) (IN) 2.5

SITE Crescent Junction

DRILLING METHOD Hollow Stem Auger LOGGED BY Reed. J.

WELL NUMBER _ CRJ01-0023 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6797485.70 DRILL OPERATOR _ Neaman, J.
EAST COORD. (FT) _ 2123187.03 REMARKS
SURFACE ELEV. (FT NGVD) _ 5035.50
HOLE DEPTH (FT) _11.40
— o) %) >
T S|z w o =
FO | > FH__ | 2
a@|UQioS| T30 | @ | GRAPHIC LITHOLOGIC DESCRIPTION
we | 77| 2 23 | & LOG
Qu | W | o (®) awm N
- 752 &) @
3 0-4.0 ft. SANDY SILT (ML); grayish brown (10YR 5/2), weak HCL, dry, medium dense,
5035— very fine grained sand, roots, rock fragments, mottled.
8
- - 1.95
13
13
& 7] ; 2.0-4.0 ft. pale brown (10YR 6/3), strong HCL, more rock fragments, no roots.
] 9
i i 9 16
] 14
- 4050ft NotSampled. ~ ~ ~ ~ ~ T~ T T T T T T T T T T T T TT T
9] 2 [ 5.0-7.0 ft. SANDY SILT (ML); light gray (10YR 7/2), strong HCL, dry, médium dense, very
5030 fine grained sand, mottled, rock fragments include both shale and sandstone.
18
- - 1.95
17
19
-] 70100t NotSampled. ~ ~ ~ T T T T T T T T T T T T T
i 7.5-10.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
=101 " 10.0-1T4 . WEATHEREDMANCOS SHALE:~ ~ ~ — ~ ~ ~~ ~~——~—~———
5025
33 1.25
i ] 50/4.5°
7 @11.4 ft. first refusal in bedrock.
Total Depth 11.4 ft.
B 7 Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller

U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG CRJ01-0024

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 _ CRJ01-0024 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6797131.17 DRILL OPERATOR Neaman, J.

EAST COORD. (FT) _ 2123198.66 REMARKS

SURFACE ELEV. (FT NGVD) _ 5023.30
HOLE DEPTH (FT) _20.30

7| S|z |uE |
B ey
go L2195 580 | & i LITHOLOGIC DESCRIPTION
\ m mO | SO=
o E_ oo % u
- 2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, very fine
i 3 o | grained sand, roots, mottled, rock fragments.
i 5 °
(5 5 i ‘:
4 6 1| 2.04.0ft. medium dense.
g {
T 7] s020 8 e .
| _ R e O 00 0 [ ARTN h  h mrn RI L  GsLo n L U
_ 4.0-5.0 ft. Not Samplied.
— 5 7 i 5.0-7.0 ft. SANDY SILT (ML); _pale brown (10YR 6/3), strong to weak HCL, dry, medium ~
g | 8 18 dense, very fine grained sand, mottled.
4 12 ’
B B L I . L S L DTy T
- 7.0-10.0 ft. Not Sampled.
[ 7] 5015
ke R 10.0-12.0 . SANDY SILT (ML); _palé brown (10YR 6/3), weak HCL, dry, dense, very fine
| N 23 §ge to fine grained sand, mottled.
o 2 :
| _ 18 | /NS REYY
- 12.0-15.0 ft. Not Sampled.
" 7] so10
157 o= RITITI] 15071657 "SANDY SILT (ML): pale brown (10YR 6/3), strong HCL, dry, very dense,
8 | 46 1.35 | , | very fine grained sand, mottled.
- 50/3" K
B N 16.5-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
[ 7] s005—
20 | 03 30,0203 7. WEATHEREDMANCOSSHALE._ — — — — — — ————— 7 77—
@20.3 ft. first refusal in bedrock.
B N o Total Depth 20.3 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
T 7| s000—

Stoller U.S. DEPARTMENT OF ENERGY' |'pace 1 oF 1 0272172006




BOREHOLE LOG CRJ01-0025
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 _ CRJ01-0025 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6796729.49 DRILL OPERATOR Neaman, J.
EAST COORD. (FT) _ 2123191.04 REMARKS

SURFACE ELEV. (FTNGVD) _ 5010.10
HOLE DEPTH (FT) _ 25.75

£ g = § 2 ‘.‘_:"E 2
’,_ —_
a@ | LS 105|230 | B | SRHC LITHOLOGIC DESCRIPTION
w m O <O <= x
ouw u':_/ oo E u
1 4 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
B = _ ‘é 1.95 . dense, very fine grained sand, roots, mottled.
8
] 1% 2.0-4.0 ft. medium dense.
- ] = 175
= _ L B e T
N 4.0-5.0 ft. Not Sampled.
— 5 — 5005175 T | 5.0-7.0 ft SANDY SILT (ML); pale brown {10YR 6/3), strong to weak HCL, dry, medium
B ! o :g 15 i | dense to dense, very fine grained sand, mottled, rock fragments.
| | 16 ' ey
7] 7.0-10.0 ft. Not Sampled.
—10— s000——73 10.0-12.0 ft. SANDY SILT (ML), pale brown (T0YR 6/3), strong HCL, dry, dense to very
L . | 2 175 dense, very fine to fine grained sand, mottled, rock fragments.

—20— 4990755 i ] , 20.0-21.0ft.  SANDY SILT (ML);_pale brown (10YR 8/3), strong HCL, dry, very dense,

i 2 | 50145 : very fine grained sand, mottled. Rock fragments.

0.75

| @25.75 ft. first refusal in bedrock.
Total Depth 25.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

Stoller U.S. DEPARTMENT OF ENERGY | p6e 1 oF 1 027212006




BOREHOLE LOG CRJ01-0026
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 _ CRJ01-0026 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
—_ ) 0 >
T S i wee -
=0 | > = Sw_ oz
oo L2 |05 | L35 | | GRAPHC LITHOLOGIC DESCRIPTION
W | ~# |4 28 | K LOG
o | M@ 8 oo | W
= i o
2 il .|| 0-4.0ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
5 | 111 |] dense, very fine grained sand, roots, mottled, trace rock fragments.
B . . 20 2 1
.8 b
i ] 8 | | 2.0-4.0 ft. medium dense.
- R 1.9 "
7
1 i
-] 4050f NotSampled. T T T T T T T T T T T T T
5T T TR 50-7.0 . SANDY SILT (L) pale brown (10YR 673), sironig HCL, dry, loose to mediom
3 o % il dense, very fine grained sand, roots, mottled, trace rock fragments. @6.5 fine to medium
- -~ ] 19 ; g | grained sand.
9 et
4 10 B _
] 70-100 ft. NotSampled.  ~ ~ ~ ~~ ~— ~~ T T T T T T T T T
& | 4990
10 T 00470 SANDY SILT (ML); _palé biown (T0VR 6/3), weak FICL, dry, medium dense
s 1.0 to very dense, very fine grained sand, mottled.
C ] 110150 ft. NotSampled. T T T T T T T T T
B 7] 4985-7 13.0-15.0 ft. WEATHERED MANCOS SHALE BEDROCK: No drilling change, but inferred
to occur midway in the range of 11.0 to 15.0 ft.
1 T= 15,0160 . WEATHERED MANGOS SHALE: Fighly weathered. —
| so55 08
i 7 @16.0 ft first refusal in bedrock.
Total Depth 16.0 ft.
B il - Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
E -| 4980

S tolle:r

U.S. DEPARTMENT OF ENERGY
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BOREHOLE LOG CRJ01-0027
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 _ CRJ01-0027 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
— o " >
| < = | W o [
0] = Ju_ | oz
Eao|0Q|GZ L0 | @ | GRAPHIC LITHOLOGIC DESCRIPTION
W g @0 | 2oL | X LOG
oL |4y El23 | oW w
~ B 4
2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
. 3 dense, very fine grained sand, roots, rock fragment in shoe.
B 7 3 1.55
B 1 o1
N - 6 2.0-4.0 ft. medium dense with rock fragments.
4985— 7
B 7 8 16
B T2 | Y O NESIEeSe o . o
B 4.0-5.0 ft. Not Sampled.
=8 9 5.0-7.0 ft. SANDY SILT (ML); _pale brown (10YR 6/3), strong HCL, dry, medium dense
B N o 175 with rock fragments, mottled.
15 .
B N . L. e e ey ey
7.0-10.0 ft. Not Sampled.
4980—
=10 " 10.0-12.0. SANDY SILT (ML); _pale brown (T0YR 6/3), weak HCL, dry, medium dense,
B | 1 17 i very fine grained sand, mottled.
g .
2 B T 0 Y O NIEReSeees
i 12.0-15.0 ft. Not Sampled.
—15 % 15.0-165 .  SANDY SILT (ML), pale brown (10YR &/3), strong to weak FICL, dry, dense
B N 40 1.25 to very dense, very fine grained sand, mottled.
50/5"
] 1] 165200t NotSampled.” ~ ~ ~ T T T T T T T T T T T T
4970
B 7] 18.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: No drilling change, but inferred
| N 7 to occur midway in the range of 16.5 to 20.0 ft.
0 o5 | 05 200205 ft. WEATHEREDMANGOSSHALE.  — — — — — — —— ———————
R N N @20.5ft. first refusal in bedrock. )
Total Depth 20.5 ft.
B i ] Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
4965—

Stoller
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BOREHOLE LOG CRJ01-0028
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 _ CRJ01-0028 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
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-4 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
| | 3 e dense, very fine grained sand, roots, mottled.
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4975— 8 2.0-4.0 ft. medium dense.
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- 4.0-5.0 ft. Not Sampled.
18 4 T 5.0-7.0 . SANDY SILT (ML), pale brown (10YR 6/3), strong HCL, dry, medium dense to
i | 12 20 b £ dense, very fine grained sand, mottled, trace rock fragments.
TRl L
7] 4970+ 70-100ft NotSampled. T T T T T T T T
10— 4w 1 10.0-12.0ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, dense to very
B B 22 ik | dense, very fine grained sand, mottled, trace rock fragments.
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4965— 12.0-15.0 ft. Not Sampled.
1 = 15.0-165 7 SANDY SILT (ML), pale brown (10YR 8/3), strong to weak HCL, dry, dense
. | 30 196 to very dense, very fine grained sand.
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4960— 17.0-20.0 ft. Not Sampled.
20 = 720,020 . SANDY SILT (ML); paie brown (10YR 6/3), strong to weak HCL, dry, dense o~
50/3.5" 0.8 very dense, very fine grained sand.
B B . 20.5-21.0 ft. WEATHERED MANCOS SHALE BEDROCK:
@21.0ft. first refusal in bedrock.
B 7 4955 Total Depth 21.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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BOREHOLE LOG CRJ01-0029

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 _ CRJ01-0029 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)
NORTH COORD. (FT) _6795122.78 DRILL OPERATOR __ Neaman, J.
EAST COORD. (FT) _ 2123160.56 REMARKS
SURFACE ELEV. (FT NGVD) _ 4967.80
HOLE DEPTH (FT) _ 30.40
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2 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, loose to medium dense,
= - 7 i 1.95 very fine grained sand, roots, mottled.
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i 7] 7 2.0-4.0 ft. trace rock fragments.
B | 4985 ¢ 19
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T i 4.0-5.0 ft. Not Sampled.
— 5 6 5.0-7.0 ft. SANDY SILT (ML), pale brown (10YR 6/3), strong to weak HCL, mediam
- - 1 2 175 dense, very fine grained sand, mottled.
— S L e NI s e e e s e e T e
- 7.0-10.0 ft. Not Sampled.
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-1 T= 10.0-120 . SANDY SILT (ML) _pale brown (10VR 6/3), strong fo weak FCL, mediam
- - 7 }g 19 dense to dense, very fine grained sand, mottled.
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-] idised 12.0-15.0 ft. Not Sampled.
9 e 15.0-17.0. SANDY SILT (ML); pale brown (10YR &/3), strong HCL, mediom dense o~
£ = 1z 195 dense, very fine grained sand, trace rock fragments, mottled.
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B 7 17.0-20.0 ft. WEATHERED MANCOS SHALE BEDROCK: Inferred from drilling change.
B 4 4950+ Not Sampled.
20— s 20.0-205. WEATHERED MANCOS SHALE: Norecovery. _ _ _ _ _ _ _
- - 7 20.5-25.0 ft. Not Sampled. @20.5 ft. first refusal in bedrock.
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B = & Total Depth 30.4 ft.
B R . Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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BOREHOLE LOG CRJ01-0030

PROJECT MOAB DATE DRILLED _ 10/25/2005 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 _ CRJ01-0030 SAMPLING METHOD _ SPLIT SPOON WL (FT BGS)

NORTH COORD. (FT) _6794721.10 DRILL OPERATOR __ Neaman, J.

EAST COORD. (FT) _ 2123152.93 REMARKS

SURFACE ELEV. ( FT NGVD) _ 4959.00
HOLE DEPTH (FT) _ 20.75
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3 0-4.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
. | R i dense, very fine grained sand, roots, mottled.
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8 2.0-4.0 ft. medium dense.
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4.0-5.0 ft. Not Sampled.
— 5] 7 75.0-7.0 ft. SANDY SILT (ML); very pale brown (10YR 7/3), strong to weak HCL, dry,
B | | 8 fos medium dense, very fine grained sand.
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7.0-10.0 ft. Not Sampled.
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Tl 5 [~10.0-12.0 . SANDY SILT (ML), very paie brown (10VR 7/3), strong to weak HCL, dry,
B | 17 id medium dense, very fine grained sand, trace rock fragments, trace roots.
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12.0-15.0 ft. Not Sampled.
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— 15— = 7 15.0-16.5 . SANDY SILT (ML): very pale brown (10YR 7/3), strong to weak HCL, dry,
| R | 2 56 medium dense, very fine grained sand, trace rock fragments.
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. 42 16.5-17.0 f. WEATHERED MANCOS SHALE BEDROCK:
17.0-20.0 ft. Not Sampled.
o ~ 4940—
Eig “ | 2002075 i WEATHERED MANCOS SHALE:
o3t 5!
- B 47 @20.75 ft. first refusal in bedrock.
Total Depth 20.75 ft.
5 - - Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
o -1 4935
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