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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 250 acres. Based on the preliminary site-selection process, the suitability 
of the Crescent Junction Disposal Site is being evaluated from several technical aspects, including 
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this 
calculation set is to present the corehole logs generated during the drilling program to investigate 
subsurface geologic conditions at the Crescent Junction Disposal Site.  
 
This calculation will be incorporated into Attachment 2 (Geology) of the Remedial Action Plan and Site 
Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site 
(RAP), and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the 
Moab Site. 
 
Method of Solution: 
 
Ten coreholes (0201 through 0210) were drilled to depths of approximately 300 feet (ft) into the Mancos 
Shale as shown in Figure 1 and Table 1. These were drilled by Layne GeoConstruction using hollow-stem 
auger (HSA) and rotary coring. The auger bit size was 8.5 inches and core-bit size was HQ. Surface 
casing was set to selected depths (up to 40 ft) and cemented in each hole. Core samples were logged in 
the field using visual soil-classification procedures described in the Work Plan for Characterization of 
Crescent Junction Disposal Site (DOE 2005, pp.4–6). Field logs were digitized and standardized using 
the gINT computer software program (gINT Software USA 2005). Appendix A contains the corehole logs 
for the Crescent Junction Site. These data are also available in the SEEPro database at the DOE 
Grand Junction office. 
 
Three additional coreholes (0211 through 0213), also shown in Figure 1 and Table 1, were drilled to 
depths of approximately 40 ft, offsetting other selected boreholes, for running packer tests (Appendix B). 
 
Assumptions: 
 
N/A 
 
Calculation: 
 
N/A 
 
Discussion: 
 
Results and evaluation of the core drilling activities at the Crescent Junction Disposal Site during 2005 
are discussed in detail in Attachment 2 (Geology) of the RAP and summarized in relevant sections of the 
RAS.  
 
Conclusion and Recommendations: 
 
N/A 
 
Computer Source: 
 
gINT computer software (2005) was used to digitize and standardize the corehole logs. 
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Figure 1. Location of Coreholes at the Crescent Junction Site 
 



 

 
U.S. Department of Energy  Corehole Logs for the Crescent Junction Site 
March 2006  Doc. No. X0156100 
  Page 5 

Table 1. Corehole Specifications at the Crescent Junction Site 
 

Corehole 
No. 

N 
Coordinatea 

E 
Coordinatea 

Ground 
Elevation 
(ft ngvd)b

Total 
Depth 

(ft) 

Date 
Completed

Geophysical 
Logs 

Hole 
Size 
(in) 

Casing 
(ft) 

Sample 
Type 

Drilling 
Methodc 

CRJ01-0201 6797583.56 2120851.13 5,030.00 301.00 8-Nov-05 some 8.5 0-29 HQ core HSA/rotary 
core 

CRJ01-0202 6794422.62 2120996.12 4,960.00 300.00 19-Nov-05 yes 8.5 0-29.5 HQ core HSA/rotary 
core 

CRJ01-0203 6796977.60 2122543.47 5,015.00 301.00 7-Nov-05 yes 8.5 0-30 HQ core HSA/rotary 
core 

CRJ01-0204 6795633.72 2122583.61 4,983.00 300.00 5-Nov-05 yes 8.5 0-25 HQ core HSA/rotary 
core 

CRJ01-0205 6793981.28 2122975.63 4,945.90 300.00 2-Nov-05 yes 8.5 0-25 HQ core HSA/rotary 
core 

CRJ01-0206 6796324.67 2124232.60 4,994.00 302.00 24-Oct-05 yes 8.5 0-26 HQ core HSA/rotary 
core 

CRJ01-0207 6794658.25 2124919.25 4,950.20 300.00 20-Oct-05 yes 8.5 0-25 HQ core HSA/rotary 
core 

CRJ01-0208 6796412.91 2126089.65 4,986.10 301.00 8-Oct-05 yes 8.5 0-40 HQ core HSA/rotary 
core 

CRJ01-0209 6795168.53 2126441.58 4,955.70 300.00 27-Sep-05 yes 8.5 0-35 HQ core HSA/rotary 
core 

CRJ01-0210 6797035.78 2127690.14 4,998.60 302.00 7-Oct-05 yes 8.5 0-23 HQ core HSA/rotary 
core 

CRJ01-0211 6796327.81 2123173.42 4,998.00 40.00 22-Nov-05 no 4.0 no HQ core Casing 
advance 

CRJ01-0212 6794311.80 2123552.99 4,950.00 42.00 30-Nov-05 no 4.0 no HQ core Casing 
advance 

CRJ01-0213 6795880.41 2125591.86 4,975.00 40.50 2-Dec-05 no 4.0 no HQ core Casing 
advance 

aLocal coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone. 
bngvd = National geodetic vertical datum 
cHSA = Hollow stem auger 
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4.0-4.5 ft.  SILTY SAND (SM);  moderately calcareous, mottled, very pale
brown (10YR 7/4) and yellow (10YR 7/8).
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22.0-27.0 ft.  slightly weathered, mostly siltstone, wavy bedded to bioturbated,
abundant horizontal fractures spaced approximately 0.2 ft. apart filled with
gypsum.  Yellowish gray (5Y 7/2) to pale yellowish brown (10YR 6/2),
moderately calcareous.  Core much more competent, despite the horizontal
fracturing.
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TS
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15

27.0-29.0 ft.  slight to nonweathered, less horizontal fracturing filled with
gypsum and more dark bedding, which is largely colored by framboidal pyrite.
Bedding continues to be bioturbated and wavy.  Mostly yellowish gray (5Y 7/2).

0-4.0 ft.  SILT (ML);  pale brown (10YR 6/3) with up to 10% siltstone and
sandstone rock fragments.  Mostly alluvial mud derived from sheet wash.  Less
than 10% very fine grained sand, highly calcareous.

17.9-22.0 ft.  layer of abundant burrows filled with limonitic-colored, dark
yellowish orange (10YR 6/6) material, trace white calcite and gypsum.
Horizontal fracturing  more abundant at spacings of 0.1 ft or less.

14.5-301.0 ft.   MANCOS SHALE:
14.5-29.0 ft.   mostly siltstone,  light olive gray (5Y 5/2) wavy bedding, black
surfaces on some bedding is framboidal pyrite, slightly weathered, mostly
horizontal bedding plane fractures spaced 0.2 to   0.3 ft.  apart.  Inclined
fracture (~45 degrees) @ 16.0 ft. with white gypsum and calcite.  Thin clayey
zone at ~16.5 ft.

14.0-14.5 ft.  Blow refusal @ 14.3 ft. No Recovery.

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

10.5-11.0 ft.  thin layer of siltstone that is highly calcareous and dark yellowish
orange (10YR 6/6).

9.0-12.0 ft.  silty shale moderately weathered, layered, yellowish gray (5Y7/2),
moderately calcareous, several % small white masses of gypsum.

5.0-14.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  5.0-9.0 ft.  highly
weathered silty shale, soft, mottled, from light gray (N7) to dark yellowish
orange (10YR 6/6), with ~5% white gypsum and calcite crystals and masses,
moderately calcareous.

4.5-5.0 ft.  SANDSTONE;  very fine grained rock fragment, yellowish gray (5Y
8/1), slightly calcareous.

29.0-35.0 ft.  4.0 ft. recovery - core loss spread over entire run - core severely
parted on bedding with no angular fractures - core is moderately weathered,
yellowish gray, some gypsum crystals, core is in fragments and pieces up to
0.05-0.1 ft. thick (long).
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SITE

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

45.0-55.0 ft.  unweathered "fresh" core, moderate parting on bedding; some
parting on fissile zones.  Good Run.

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

65.0-75.0 ft.  very good recovery, breaks and parting on bedding, no fractures,
slightly fissile in spots - dry core interior- moderately to strongly calcic.
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75.0-85.0 ft.  very competent run - excellent recovery.  Claystone, dry core
interior, slightly fissile from 77.0-78.0 ft., hard, moderately calcic, no fractures,
no secondary mineralization, no indication of water.

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

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

105.0-115.0 ft.  dark colored silty claystone (medium gray, N5)  approximately
90%, and light colored (very light gray, N8), very fine grained sandstone, which
represents bioturbated layers ~10%.  Bioturbated layers are as much as 0.05 ft.
thick.  Core hard and competent, dry when broken open.  Bioturbated beds are
quite contorted in places.  Trace fine carbonaceous and framboidal pyrite on
bedding.  No natural fractures, slightly to moderately calcareous.
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115.0-125.0 ft.  core hard and competent, no natural fractures, dry when broken
open.  Bedding along some bioturbated layers is inclined as much as 25
degrees.

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

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

145.0-155.0 ft.  bioturbated bedding in as much as 30% of layering.  Core is
hard and competent, but breaks along finer grained, dark layers of silty
claystone and carbonaceous material.  Thin fissile layer at ~149 ft. and 155.3 ft.
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155.0-165.0 ft.  bioturbated layering is ~20% from 155.5-157.0 ft., then
decreases rapidly to 2-3% at 159.0 ft., and remains so to bottom of interval.
Some near vertical stress fractures from 157.0-159.0 ft.  No natural fractures.
Core hard and competent and dry when broken open.  Coiled nautiloid fossil at
159.2 ft. coated in fine pyrite.  Below 159.0 ft., core is much finer grained and
more competent.

165.0-175.0 ft.  core placement is jumbled because core was extruded
explosively from the barrel and scattered.  Core through interval is mostly silty
claystone with 2-3% bioturbated layering that is very fine grained sandstone.
Several vertical stress fractures caused by drilling.  Core from 174.5 to 175.5 ft.
is placed correctly.

175.0-185.0 ft.  silty claystone with 2-3% bioturbated (or storm) layering
composed of very fine grained sandstone.  Vertical stress fractures at top of
interval at 175.5-176.0 ft.  At 179.5-180.5 ft. and 181.0-181.5 ft. are vertical
fractures that may be natural - no evidence of fluid movement along these tight
fractures.  At 180.5 and 181.8 ft. are thin fissile layers.  Large flattened
cephalopod at 177.3 ft.

185.0-195.0 ft.  increase in bioturbated layering to ~5%, some of it is chaotic,
especially from 186.0-187.0 ft.  Vertical fracture at 189.5-   190.5 ft., appears to
be drilling related stress.  Bioturbated layering decreases below ~190.0 ft., to
about 2-3%.   Core is hard and competent throughout, dry when broken apart.
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205.0-215.0 ft.  bioturbated layering composes is nearly 10% of bedding from
206.0-211.0 ft., then decreases quickly to ~1% at 212.0 ft.  and below.  Core
has fissile layers in many locations from 206.0 to 208.5 ft., below which the core
is more competent and less broken.  A couple of fissile layers from 211.0-212.0
ft.  Core is dry when broken open.  Fine carbonaceous material along many
bedding surfaces.

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

225.0-235.0 ft.  core splintered by mechanical stress from 225.0-226.3 ft.  From
227.0-229.0 ft., core softer and fissile - washed out and rounded.  From
229.0-232.0 ft., core generally parted on bedding every 0.3-0.7 ft.  From
232.0-235.0 ft., more competent core with only parting on bedding.
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195.0-205.0 ft.  bioturbated layering increases below ~202.0 ft. to ~5-10%.
Some bioturbated layering is inclined as much as 20 degrees from horizontal.
Core is hard and competent throughout, dry when broken open.  Some fine
carbonaceous material along bedding surfaces.

DATES DRILLED

75.0-301.0
Excellent
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235.0-245.0 ft.  very dark gray when wet, mostly medium dark gray (4) when
dry, minor parting, no fractures, slightly fissile @239.3 ft.  No secondary
mineralization.

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

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

265.0-275.0 ft.  splintered 265.3-266.0 ft., and 273.0-275.0 ft.  Good competent
run, no fractures other than stress related, consistent color and hardness,
normal bedding and parting, no secondary mineralization.
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295.0-301.0 ft.  fissile and parted @297.4, 297.7, 297.9, 298.1, 298.6, 299.6,
300.0, 300.4, and 300.8 ft.  No secondary mineralization, no angular fractures,
dry core interior, normal bedding angle.

Total Depth 301.0 ft.
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285.0-295.0

295.0-301.0

285.0-295.0 ft.  somewhat fissile overall, broken on fissile sections on bedding
@ 285.6, 286.4, 287.0, and 287.3 ft., 288.4-289.0 ft., 291.2, 292.3,292.6,
293.3, and 294.5 ft.

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

75.0-301.0
Excellent
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14.5-40.0
Very Poor

0-8.0 ft.  CLAYEY SILT (ML);  abundant roots and worm hole porosity, light
brownish gray (10YR 6/2), highly calcareous, trace white mottling.

4955

4950

4945

4940

4935

4930 29.5-35.0 ft.  recovery of 4.5 ft. Top 1.0 ft. lost.  Weathered, moderately to
highly calcareous.  Core is fractured mostly along bedding surfaces at spacings
generally from 0.1-0.3 ft.   Gypsum coats many fractures and one at 34.5 ft. is
colored by limonite (dark yellowish orange, 10YR 6/6).  Rock is mostly silty
claystone and thin bedded with trace bioturbated layering.

9

23.0-24.0 ft.  several bedding plane fractures filled with gypsum (up to 0.03 ft.
thick).  Several thin layers of limonitic-colored, dark yellowish orange (10YR
6/6) altered material from 24.0 to 24.5 ft.

20.0-23.0 ft.  moderate to slightly weathered.

17.5-19.5 ft.  inclined bedding at ~20 degrees, mostly bedding plane fractures
about every 0.1 ft., a few vertical fractures.  Some black material (framboidal
pyrite?) on bedding surfaces and trace white gypsum crystals,  trace of yellow
orange (10YR 6/6) beds.

15.0-300.0 ft.  MANCOS SHALE:
15.0-17.5 ft.  moderately to highly weathered, highly calcareous, soft, mostly
clayey siltstone, light olive gray (5Y 5/2) to dark yellowish orange (10YR 6/6),
with more of the yellowish orange beds from 15.0-16.0 ft.

9.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  silty shale,
moderately weathered but fairly hard (could not get drive samples), highly
calcareous, yellowish gray (5Y 7/2) to dark yellowish orange (10YR 6/6).

4.0-8.0 ft.  light yellowish brown (10YR 6/4) to yellowish red (5YR 5/6),
compacted, mottled with white calcite and gypsum, slightly calcareous.

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

14.5-19.5

6

8

29.5-35.0

19.5-24.5

5.5-6.0
5.0-5.5
4.5-5.0
4.0-4.5

1.5-2.0
1.0-1.5
0.5-1.0
0-0.5

8

24.5-29.5

8

9

50/4"

50/5"

5

4

CORE SIZE(S) (IN)
8.5

Neaman, J. (CME 750, BB80), Hyleman, B. (BB80)DRILL OPERATOR
CRJ01-0202

H.S.A., Rotary Core
Layne GeoConstruction

DRILLING METHOD

4-inch steel surface casing cemented to depth of 29.5 feet below
land surface.  Water used during intial coring.
REMARKS

24.5-29.5 ft.  slighty weathered.  At 25.8-26.0 ft. is limonitic altered fracture,
which is soft; color is dark yellowish brown (10YR 6/6) to light brown (5YR 5/6).
A few vertical fractures (with no gypsum or calcite along them) but mostly
bedding plane fractures.  Highly calcareous.     At 28.5 to 29.0 ft.  fractures
along bedding planes coated with gypsum, black film on bedding surfaces is
mostly fine framboidal pyrite.

NORTH COORD. (FT)

02/21/2006

BOREHOLE LOG CRJ01-0202

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

45.0-55.0 ft.  core hard and competent.  Weathering effects are nearly absent.
At 49.5 ft. is a 40 degree inclined fracture with limonite coloration along it, also
a minor bedding plane fracture with limonite coating at 49.3 ft.  A bedding plane
fracture with limonite coating at 50.0 ft. that broke along a bioturbated/ storm
bedding layer.  No other natural fractures observed.  Fine carbonaceous
material along some bedding surfaces and trace of fossil imprints.  Rock here is
mainly claystone, medium gray (N5).

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

65.0-75.0 ft.  core loss from 65.0-66.4 ft. occured due to driller dropping the
core barrel and breaking the bit.  Footage lost in clearing the bit fragments from
the hole.  Competent core run with solid core and few breaks.  Parting @73.6 ft.
shows iron stain and deposit on bedding, possible fracture with water
movement.
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75.0-85.0

75.0-85.0 ft.  competent core, solid, few parts on bedding, fossiliferous in
places (see 80.0 and 84.5 ft.).  No secondary mineralization seen, no fissile
locations.

85.0-95.0 ft.  somewhat fissile at 85.0-90.0 ft.  and breaking on bedding
(particularly 87.0-88.5 ft.).  Solid sections are relatively hard and competent.
Breaking may be due to mechanical problems as drillers are pulling rods to
inspect the bit and lower rods.  Inspection shows new bit is wrong style and
broken.  Bit changed.

95.0-105.0 ft.  shale broken into knobs and pieces; core loss of 1.5 ft. is spread
over run, core appears slightly fissile but is obviously damaged by mechanical
forces and how the new bit is cutting.  Pieces are all broken on bedding planes.
No evidence of angular fractures or secondary minerals.

105.0-115.0 ft.  soft, fissile.  No core loss, but overall condition is only fair.  No
secondary mineralization, core interior is dry, more of a calcic mudstone than
claystone, weak rock integrity.
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75.0-125.0
Good
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115.0-125.0

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

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

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

145.0-155.0 ft.  Bedding plane fractures common in 145.0-148.0 ft. interval and
core less broken below.  These fractures are drilling induced.  Rock is fissile
and soft throughout except for short interval at 148.3-148.5 ft., which is hard
(better cemented).  Core dry when broken open, breaks easily when handled.
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Excellent
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165.0-175.0 ft.  generally very fissile with minor core loss (probably top of the
run), parting on bedding with some mechanical rounding, no identifiable
fractures, no evident secondary mineralization, dry core interior, continued soft,
essentially the same as previous 30.0 ft.

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

185.0-195.0 ft.  fissile with only about 2.0 ft. of competent rock, parting on
bedding, no fractures, no secondary mineralization, dry core interior.
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175.0-185.0

185.0-195.0

155.0-165.0 ft.  bedding plane fractures common in 155.0-157.0 ft.  interval and
core broken again only at ~161.0 ft.  These are drilling induced fractures.  Rock
is fissile and soft throughout except for several short segments averaging about
0.2 ft. that are harder and more cemented.  Bedding is slightly inclined at ~5
degrees.  Core is dry when broken open and breaks easily when handled.

DATES DRILLED

125.0-300.0
Excellent
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205.0-215.0 ft.  core loss spread over run, not much improvement in
competency, fissile, easily parted.

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

225.0-235.0 ft.  core loss from 233.0-234.0 ft.  Normal bedding angle~90
degrees to core axis, in general the core is slightly less broken but still easily
parted on bedding, no significant difference in competency.
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195.0-205.0 ft.  soft fissile shale, easily parted on bedding,which is ~90 degrees
to core axis.  Not significantly different than the last 70.0 ft.

DATES DRILLED

125.0-300.0
Excellent
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245.0-255.0 ft.  core looking more competent now that the landing ring is back
in the rods above the bit, minor core loss @248.0-249.0 ft.  due to mechanical
problems.  Core still looks a little fissile and soft, still parting on bedding,
borehole seems to be making water.

255.0-265.0 ft.  parting on bedding and soft in places but the most competent
run since about 75.0 ft. (far less mechanical damage). Bedding angle
approximately 5 degrees, no fractures noted.

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

235.0-245.0 ft.  core loss @ start of run.  Overall the core is slightly more
competent and not as broken as usual, but still very fissile and soft with the last
2.0 ft. (243.0-245.0 ft.) the  hardest and most competent, fossil @ 239.7 ft.

DATES DRILLED

125.0-300.0
Excellent
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295.0-300.0 ft.  minor core loss at end of run, probably due to drilling stress or
dropped out of core barrel.  Last foot of recovered core broken on bedding into
0.2 ft. and 0.1 ft. lengths.

Total Depth 300.0 ft.
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285.0-295.0

295.0-300.0

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

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

125.0-300.0
Excellent

DATES DRILLED

Continued from Previous Page
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15.0-35.0
Very Poor

5

14

10.5-11.0
16

8

3

30.0-35.0

27.0-30.0

22.0-27.0

19.0-22.0

17.5-19.0

11.0-11.5

10.0-10.5
9.5-10.0

6.0-6.5
5.5-6.0
5.0-5.5
4.5-5.0
3.5-4.0
3.0-3.5
2.5-3.0
2.0-2.5

20

15.0-17.5

BOREHOLE LOG CRJ01-0203

H.S.A., Rotary Core
Layne GeoConstruction

DRILLING METHOD

4-inch steel surface casing cemented to depth of 30.0 feet below
land surface.
REMARKS2122543.47

NORTH COORD. (FT)

LOCATION
BIT SIZE(S) (IN)

HQ CORE

MOAB

5

10

15

20

25

30

02/21/2006PAGE  1  OF  8U.S. DEPARTMENT OF ENERGY

SITE
CRJ01-0203 WL (FT BGS)

LOGGED BY
CORE SIZE(S) (IN)

8.5

Neaman, J. (CME 750, BB80), Hyleman, B. (BB80)DRILL OPERATOR

GRAND JUNCTION, COLORADO
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30.0-35.0 ft.  moderately weathered , broken and fractured throughout run due
to poor integrity of the rock.  Core loss considerable (50%).  A couple of
fractures inclined 20 degrees to bedding with gypsum coatings.

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

22.0-23.7 ft.  moderately weathered, numerous bedding plane fractures spaced
less than 0.1 ft. apart.  Only trace gypsum along bedding fractures,  Dark
bedding surfaces are largely fine framboidal pyrite.  Some contorted bedding
and bioturbation.  Mostly yellowish gray (5Y 7/2).

@19.9 ft. is a 0.1 ft. thick bentonite bed, yellowish gray (5Y 7/2), moderately
calcareous.  Horizontal fracturing at least every 0.1 ft. still moderately
weathered, some gypsum coatings on fractures.  Bedding wavy and
bioturbated.

18.0-19.0 ft.  numerous horizontal fractures.

14.5-301.0 ft. MANCOS SHALE:
14.5-22.0 ft.  clayey siltstone, moderately weathered, light olive gray (5Y 5/2),
wet color), horizontal bedding, gypsum coatings along some fractures, which
are spaced about 0.1 ft. apart.  Highly calcareous.  Some bioturbated bedding
and burrowing.

9.5-14.5 ft.  WEATHERED MANCOS SHALE BEDROCK:  highly weathered for
first 2-3 ft., then moderately weathered down to 14.5 ft.  Generally yellowish
gray (5Y 7/2) to grayish orange (10YR 7/4), mostly highly calcareous.  From
10.0-11.0 ft.  is a thin  layer of reddish yellow (7.5YR 6/8) siltstone that is
non-slightly calcareous.  White gypsum masses are 2-3% of material.

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

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

0-4.0 ft.  CLAYEY SILT (ML); moderate root content, some white mottling,
highly calcareous, light brownish gray (10YR 6/2), some worm-hole porosity.

EAST COORD. (FT)
SURFACE ELEV. ( FT NGVD)

08/25/2005 to 11/07/2005DATE DRILLED

5015.00

Crescent Junction, UT.
Crescent Junction

WELL NUMBER
Goodknight, C., Rupp, R.

DRILLING COMPANY

301.00

PROJECT

HOLE DEPTH (FT)

SAMPLING METHOD
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Continued from Previous Page

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

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

65.0-75.0 ft.  @68.0 ft. and 73.0 ft. are large fractures inclined 20 degrees to
core axis with  heavy limonite stain and mineralization. Possibly open water
course on parallel fractures.
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55.0-65.0

35.0-50.0
Poor

50.0-75.0
Fair

35.0-45.0 ft.  weathered, pale yellowish brown (10YR 6/2) to moderate yellowish
brown (10YR 5/4), becoming medium gray (N5) at 44.0 ft.  A tiger stripe
appearance with abundant gypsum-healed fractures ranging from 0 degree to
50 degree angles inclined from bedding and 0.003 to 0.006 ft. thick.
Associated iron stain and limonitic deposits especially from 43.0-45.0 ft. on
fractures running parallel (vertical) to core axis.  Interesting weathered top of
bedrock sequence.

45.0-55.0

PROJECT

65.0-75.0

35.0-45.0

BOREHOLE NUMBER

PAGE  2  OF  8 02/21/2006GRAND JUNCTION, COLORADO

BOREHOLE LOG CRJ01-0203

40

45

50

55

60

65

70

DATES DRILLED 08/25/2005 to 11/07/2005Crescent Junction Site

U.S. DEPARTMENT OF ENERGY

CRJ01-0203

4975

4970

4965

4960

4955

4950

4945

MOAB



S
A

M
P

LE
IN

TE
R

V
A

L
(F

T)

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

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

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

105.0-115.0 ft.  fissile partings and breaks at 106.2, 107.3, 110.5, 111.5, 111.7,
112.3, 112.5, 113.5 and 114.4 ft.  Hard core, no secondary mineralization, no
indication of water, dry core interior.
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75.0-85.0

75.0-125.0
Good

DATES DRILLED

85.0-95.0

95.0-105.0

105.0-115.0
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08/25/2005 to 11/07/2005Crescent Junction Site

GRAND JUNCTION, COLORADO
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115.0-125.0 ft.  few partings on bedding, good solid core run.

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

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

145.0-155.0 ft.  a few partings on bedding, no fractures.
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125.0-135.0

115.0-125.0

135.0-145.0

145.0-155.0

Continued from Previous Page

125.0-301.0
Excellent

SITE
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DATES DRILLED 08/25/2005 to 11/07/2005Crescent Junction Site
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165.0-175.0 ft.  nice competent run, almost no partings, core is relatively hard
with normal bedding angles.

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

185.0-195.0 ft.  fissile @185.7, 190.4, 192.0, 193.5, and 194.0 ft.  Splintered
from 192.5-193.3 ft.  Hard claystone.
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155.0-165.0

155.0-165.0 ft.  a few fissile partings @ 157.0, 158.0, 159.9, 160.5, 161.2, and
162.0 ft.  No secondary mineralization or indication of formation water, core
interior is dry, normal bedding (+/- 5 degrees).

125.0-301.0
Excellent

DATES DRILLED

165.0-175.0

175.0-185.0

185.0-195.0

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

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

225.0-235.0 ft.  hard core and competent throughout.  A steeply inclined
near-vertical fracture (possibly mechanical, drilling induced) at 225.0-227.0 ft.
that is tight with no evidence of fluid movement.  Core dry inside when broken
apart.  Bedding appears to be inclined ~5 degrees from horizontal.
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195.0-205.0

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

125.0-301.0
Excellent

DATES DRILLED

205.0-215.0

215.0-225.0

225.0-235.0

Continued from Previous Page
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235.0-245.0  ft. hard and competent core, near vertical tight fracture, possibly
mechanical at 237.0-239.0 ft.  Mechanical induced fractures at 244.0-246.0 ft.

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

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

265.5-275.5 ft.  core hard and competent throughout and dry when broken
open.  Bioturbated or storm bedding forms increase to ~1-2%  from
268.5-272.0 ft.  At 271.0 ft., possible natural fracture ~20% from horizontal,
tight, no evidence of water movement.  Other scant fractures are horizontal and
likely drilling induced.
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125.0-301.0
Excellent

235.0-245.0

245.0-254.0

254.0-255.5

255.5-265.5

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

Total Depth 301.0 ft.
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275.5-285.5 ft.  mostly silty claystone.  Bioturbated or storm bedding forms are
~1% with some of the layers as much as 0.05 ft. thick.  No natural fractures
present, bedding plane fractures seen are drilling induced.  Core hard and
competent.  Dry when core was broken open.
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275.5-285.5

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

265.5-275.5

DATES DRILLED

285.5-295.5

295.5-301

125.0-301.0
Excellent

Continued from Previous Page
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10.0-35.0
Very Poor

10.0-11.0 ft.  No Recovery.

4980

4975

4970

4965

4960

4955

4950

25.0-35.0 ft.  poor recovery (~6.8 ft.) and  overall broken and slightly to
moderately weathered.  Bedding angle appears normal (85 degrees to core
axis).  Much weak limonitic alteration and prevalent gypsum crystallization in
voids on bedding planes.  At 31.0-33.0 ft. are several fractures @ 30 degree
angles. Core is moderately to strongly calcic and becomes slightly more
competent with depth.  Most core loss appears to be at the top of the run with
some loss throughout.

22.5-25.0 ft.  slightly weathered, but highly fractured, some fractures are
inclined like the 30 degree fracture at 24.0 ft., and a vertical fracture at 23.0 ft.
Gypsum crystals coat several fractures.  Highly calcareous shale is medium
gray (N5), a damp color.  No evidence of slickensides along fractures.

20.5-22.5 ft.  moderate weathering.  Well fractured down to ~21.25 ft.  Some
limonite-coated fractures at 21.5 ft.  Bedding seems to be inclined ~10 degrees.
Gypsum/calcite along fractures.  Soft black material ~22.25-22.5 ft.  All highly
calcareous.

16.8-20.0 ft.  moderately weathered, highly fractured 0.1 ft.  spacing or more
frequent.  One inclined fracture with limonite coating at ~18.0 ft.  Calcitic and
gypsum fracture coatings especially at 19.0 -20 ft.  Highly calcareous.

11.0-300.0 ft.  MANCOS SHALE:
11.0-15.0 ft.  moderately weathered, mainly light olive gray (5Y 5/2).  Trace
gypsum crystals along fracture surfaces.  Mostly bedding plane fractures
spaced 0.1-0.2 ft. apart; a few inclined (near vertical) fractures.  Highly
calcareous.  Several fractures coated with limonite-colored (weathered)
material-dark yellowish orange (10YR 6/6).  Some arcuate fracturing.

3.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK;  soft from 3.0-5.5 ft.
Highly weathered down to ~5.5 ft.  Moderately weathered with less weathered
being pale yellowish brown (10YR 6/2) and more weathered layers being
grayish orange (10YR 7/4).  Highly calcareous.  Generally a silty sandstone,
with some sand grains up to medium grain size.  Dark bedding plane surfaces
have some framboidal pyrite.

0-3.0 ft.  SILT (ML);  pale brown (10YR 6/3), highly calcareous, highly mottled
from 2.0-3.0 ft and light gray (10YR 7/2) overall color with white mottles being
caliche masses, soft.

15.0-16.8 ft.  No recovery.

7

0-0.5
0.5-1.0
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25.0-35.0

50/5"

6

22.5-25.0

20.0-22.5

15.0-20.0

10.0-15.0

6.0-6.5
5.5-6.0
5.0-5.5

1.5-2.0
1.0-1.5

47

CORE SIZE(S) (IN)
8.5

Neaman, J. (CME 750, BB80), Hyleman, B. (BB80)DRILL OPERATOR
CRJ01-0204

H.S.A., Rotary Core
Layne GeoConstruction

DRILLING METHOD

4-inch steel surface casing cemented to depth of 25.0 feet below
land surface.
REMARKS2122583.61

NORTH COORD. (FT)

02/21/2006

BOREHOLE LOG CRJ01-0204

LOGGED BY
WL (FT BGS)

PAGE  1  OF  8U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

LOCATION
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EAST COORD. (FT)

Goodknight, C., Rupp, R.
DRILLING COMPANY

300.00

PROJECT

HOLE DEPTH (FT)

SAMPLING METHOD
Crescent Junction
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WELL NUMBER HQ CORE
SITE

SURFACE ELEV. ( FT NGVD)

08/26/2005 to 11/05/2005DATE DRILLED

4983.00

Crescent Junction, UT.

6795633.72
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35.0-45.0 ft.  loss of 1.0 ft. over the run but appears to be in the top 5.0 ft.
Core is generally parted on bedding @ 0.1-0.3 ft. lengths.  Minor fracturing.
Bedding appears normal.  Some limonitic alteration throughout the run.
Gypsum crystallization prevalent throughout.  @39.0-40.0 ft.  some low angle
fracturing (possibility related to bioturbation, alteration markedly decreasing at
end of run, @ 44.5 ft. transition to "fresh" rock begins.

45.0-55.0 ft.  largely unweathered core "fresh."   Parted on bedding in 0.2 ft.
segments in intervals @45-46.4 ft. and 47.0-48.0 ft.  Parted surfaces are
coated with yellowish brown iron stain.   @ 50.5, 51.0, 52.4, 53.8, 54.4 ft. are
fractures on bedding that are significant and coated with iron alterations and
trace gypsum mineralization.  Bedding angle is normal.

55.0-65.0 ft.  fissile fracture at 55.3 ft and splintered to 57.0 ft.   Core
@57.0-65.0 ft. is very competent with only a couple of parting breaks
@62.0-65.0 ft.  Fossil shell @ 65.0 ft.  Bedding angle < 3 degrees to almost
perpendicular to core axis.  Good fresh Mancos Shale, strongly calcic and
relatively hard.

65.0-75.0 ft.  slightly fissile @ 65.0-67.0 ft. with break/fracture @67.0 ft. on
bedding plane with limonite staining.  Regular bedding.  Remainder of core is
very competent with few parts on bedding; interior of core is dry.
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4905

4900

4895

4890

4885

4880
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75.0-85.0 ft.  @81.0 ft. parting on bedding with limonite stain.  @81.8, 82.8,
and 83.6 ft. are fissile breaks.

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

95.0-105.0 ft.  broken @ 96.3, 97.3, 98.2, 98.6, 100.3, 102.7, and 103.3-103.7
ft., which is   fissile and has heavy limonitic coating, also limonite @ 98.2 ft.
Breaks are potential water courses, but no indication of water presently  exists.
All breaks on bedding.

105.0-115.0 ft.  broken @ 105.2, 105.5, 108.0, and 110.7 ft. and fissile @
108.8-109.0 ft.  Parted @113.8 ft.  No iron stain or deposits in breaks or fissile
locations, dry core interior, normal bedding.
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115.0-125.0 ft.  good run with no unusual characteristics, fissile @120.0,124.8
and 125.0 ft.

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

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

145.0-155.0 ft.  very competent run, no fissile sections, only minor parting on
bedding, which dips approximately 5 degrees, minor mechanical breaks, no
fractures.
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165.0-175.0 ft.  competent run, minor parting and mechanical damage.  Normal
bedding angle, moderately calcic.

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

185.0-195.0 ft.  broken at fissile locations @ 187.7 and 188.0 ft.  Fissile but
unbroken @189.0 ft.   Two broken fissile locations in the 194.0-195.0 ft.
interval.  Consistent bedding, few biocrenulations.  Good run.
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155.0-165.0
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165.0-175.0

175.0-185.0

185.0-195.0

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

DATES DRILLED

145.0-300.0
Excellent
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205.0-215.0 ft.  core is splintering @205.0-210.0 ft. due to mechanical stress.
@206.5, 209.8, 211.7, and 212.0 ft., are breaks on fissile bedding, normal
bedding angle, no natural fractures, good competent run.

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

225.0-235 ft.  very competent run, mechanical breakage @226.0-227.0 ft.
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205.0-215.0

215.0-225.0

225.0-235.0

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

DATES DRILLED

145.0-300.0
Excellent
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245.0-255.0 ft.  good competent run with few breaks on bedding, core is
relatively hard, moderately calcic, and shows no sign of secondary
mineralization or formation water.

255.0-265.0 ft.  good run, moderately fissile, no fractures, parting on bedding @
256.0, 258.7, 259.5, 260.0, and 263.5 ft.  Fossiliferous @~260.0-265.0 ft.

265.0-275.0 ft.  very competent run with parting and mechanical breaks @
266.0, 267.5, 271.5, and 272.8 ft.  Normal bedding, no secondary
mineralization, no indication of formation water.
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245.0-255.0

255.0-265.0

265.0-275.0

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

DATES DRILLED

145.0-300.0
Excellent
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295.0-300.0 ft.  mechanical breakage due to drilling @296.6, 297.2, 297.8,
299.0, 299.6, and 299.8 ft.  No indication of formation water.

Total Depth 300.0 ft.
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285.0-295.0

295.0-300.0

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

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

145.0-300.0
Excellent

DATES DRILLED
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11.0-40.0
Very Poor

4945

4940

4935

4930

4925

4920

4915

21.5-25.0 ft.  bedding plane fractures generally ~0.1-0.2 ft.  spacing, highly
calcareous, slightly weathered, inclined bedding indicates dip ~5 degrees.
Gypsum along bedding plane fracture @23.8 ft.  Thin light brown (5YR 5/6)
layer(0.05 ft) @~23.25 ft. along with some ~20 degree inclined bedding.

6

15.0-20.0 ft.  highly calcareous, much less fracturing - bedding plane fractures
about every 0.3-0.4 ft. (main fractures @15.8, 16.75, 17.25, and 15.4 ft. and a
steeply inclined fracture (~80 degrees) @18.0-18.5 ft., these fractures all filled
with gypsum.  Limonitic alteration @~17.8 ft., dark yellowish orange (10YR 6/6).
Thin bentonite bed (<0.1 ft.) @ ~18.75 ft., pale yellowish brown (10YR 6/2).
Several vertical fractures @~19.7-20.0 ft.

11.0-300.0 ft.  MANCOS SHALE:
11.66-15.0 ft.  yellowish gray (5Y 7/2) to grayish orange (10YR 7/4).  Moderate
to highly weathered with bedding plane fractures - some segments 0.2-0.3 ft.
long are intact.  Some dark fossil impressions on bedding (some framboidal
pyrite).  Highly calcareous.  White gypsum masses @14.75-15.0 ft.

10.0-11.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  highly weathered,
yellowish gray (5Y 7/2) to dark yellowish orange (10YR 6/6), which reflects
limonitic alteration, highly calcareous.  Mostly claystone with some silt
component.

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

0-4.0 ft.  CLAYEY SILT (ML);  light brownish gray (10YR 6/2), highly
calcareous, numerous roots, worm hole porosity, some mottling.

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

10.5-11.050/5"

17

5

25.0-35.0

20.0-25.0

11.0-15.0

10.0-10.5

6.5-7.0
6.0-6.5
5.5-6.0

1.5-2.0
1.0-1.5
0.5-1.0
0-0.5

23

15.0-20.0

25

25.0-35.0 ft.  weathered and highly broken to ~32.0 ft., 80% recovery in upper
part of run.  Some surface slough ~1.0 ft. (hole was tagged @24.0 ft. below
ground surface prior to drilling).  Core is in generally poor condition to 32.0 ft.,
fragmented and broken by drilling action.  Prolific rusty iron staining and
evidence of surface water infiltration.  Some calcic and gypsum deposition is
distinguishable.  Core becoming more competent @ 31.0-32.0 ft., but still
shows clay interbedded in iron stained shale.  @32.0-35.0 ft., core is regularly
broken into 0.2-0.3 ft.  long pieces showing the usual +/- 5 degree dip of
bedding with gypsum crystallization along faces of breaks.  @34.5 ft, thin iron
stained band followed by gypsum filled fracture on bedding plane.

7

38

17

6

H.S.A., Rotary Core

8.5

Neaman, J. (CME 750, BB80), Hyleman, B. (BB80)DRILL OPERATOR

LOGGED BY
WL (FT BGS)

Layne GeoConstruction
DRILLING METHOD

4-inch steel surface casing cemented to depth of 25.0 feet below
land surface.
REMARKS2122975.63

20.0-21.5 ft.  No Recovery.

LOCATION

02/21/2006

BOREHOLE LOG CRJ01-0205
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SURFACE ELEV. ( FT NGVD)

6793981.28

SITE

08/28/2005 to 11/02/2005

EAST COORD. (FT)

Crescent Junction, UT.
Goodknight, C., Rupp, R.Crescent Junction

SAMPLING METHODWELL NUMBER

DATE DRILLED
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65.0-75.0 ft.  minimal mechanical breaks.  Fissile @66.7, 66.9, 69.4, and 69.9
ft.  @75.0 ft., is rusty iron coating on a definite fracture surface along bedding.
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35.0-45.0 ft.  mildly weathered and moderately broken.  90% recovery, core
loss in interval from 35.0-40.0 ft.  Secondary gypsum deposits in fractures
prevalent to 40.0 ft. and sporadically to 44.0 ft.  Iron alteration considered
characteristic of the run to 44.0 ft.  @44.0 ft., the core becomes "fresh" in
appearance, is largely unweathered, competent claystone, dark gray to medium
gray with white turbidity crenulations along bedding planes, bedding angle
throughout run is approximately 5 degrees.  @38.2 ft., rather wide (0.05 ft)
gypsum filled fracture with ~20 degree angle to core axis.

45.0-55.0 ft.  good core run, some breakage to 49.7 ft. due to mechanical
action.  Breaks @46.2, 46.6, 47.1, 47.5-47.8, 48.6, and 49.7 ft.  @48.0-48.2 ft.,
core is fissile with moderate iron stain.  @51.5 and 52.3 ft., core has parted on
bedding.  @44.4 ft is a 0.1  ft. "storm" - sequence, which is light gray to tan and
well cemented.  Bedding throughout run is normal, approximately 5 degrees.
Core coloration is normal dark to medium gray, and no high angle fracture or
secondary mineralization observed.

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

50.0-75.0
Fair
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75.0-85.0 ft.  no fractures or breaks, only parting of core on bedding surfaces.
Bedding at about a 5 degree angle.  Competent unbroken core, no significant
abnormalities. @81.0 ft. is a fossil crenulation.

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

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

105.0-115.0 ft.  drill breaks across bedding @107.7-108.7 ft., moderately fissile.
30 degree fractures, which appear mechanically induced @111.0-113.0 ft.
Couple of parts on bedding planes @114.0-115.0 ft.  No indication of water.
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Excellent
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125.0-135.0 ft.  bedding angle 0 to 5 degrees, no fractures, some breakage
along bedding @ 125.9-126.5, 127.8, 128.3, 128.7, 129.9, and 133.6 ft.
Generally, fissile on breaks, but good competent core.  No secondary
mineralization, dry core interior.

135.0-145.0 ft.  mechanical breaks @ 135.3, 135.5, 141.7, and 142.6 ft.  Fissile
also at these breaks @ 143.2-143.4 ft. is a calcic incrustation on core, with
white to tan coloration.  Usual approximately 5 degree bedding, no secondary
mineralization.

145.0-155.0 ft. fissile and broken on bedding @ 145.5, 151.0, and 151.6 ft.
Excellent condition, normal bedding @ approximately 5 degrees, some parting
on bedding planes, no high angle fractures, no indication of water, dry core
interior.
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125.0-135.0

135.0-145.0

145.0-155.0

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

DATES DRILLED

95.0-300.0
Excellent
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165.0-175.0 ft.  fissile @ 168.2, 170.5, and 172.4 ft.  No fractures, no breaks;
only parting on bedding planes.  Excellent run.

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

185.0-195.0 ft.  In general the run is more fissile than usual, all breaks are on
bedding planes @ 185.0, 185.6, 186-187.2, 188.2, 188.8-189.5, 190.1,
190.7-191.1, 192.2, 192.9, 193.5-193.7, and 194.2-194.4 ft.  No secondary
mineralization or staining in breaks.  No water identified.
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155.0-165.0
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165.0-175.0

175.0-185.0

185.0-195.0

155.0-165.0 ft.  fissile breaks @ 155.4, 158.5-158.8, 159.1, 159.5, 159.8,
160.6, 160.9-161.2, 160.6, 162.9, 163.4-163.7, and 164.2 ft.  All breaks along
bedding planes.  Approximately 5 degree bedding angles.  No unusual
characteristics, no evidence of formation water, dry core interiors.

DATES DRILLED

95.0-300.0
Excellent
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205.0-215.0 ft.  good run.  Very minor fissile sections and no fractures.  Parting
and mechanical breakage only on bedding at fissile intervals. Parted @ 205.2,
210.2, and 212.4 ft.  Normal approximately 5 degree angle bedding.  No more
formation water.

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

225.0-235.0 ft.  1.0 ft dropped on core retrieval but it was recovered next run.
Characteristic run with a little more breakage than last run due to driller pushing
to get 140.0 ft. for the day.  Breaks along bedding in fissile areas @ 225.6,
226.3, 226.7, 229.0, 229.3, 230.2, 230.9, 231.1, 232.4, and 233.6 ft.
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195.0-205.0
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205.0-215.0

215.0-225.0

225.0-235.0

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

DATES DRILLED

95.0-300.0
Excellent
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245.0-255.0 ft.  generally broken by mechanical action and splintered along
core axis from 245.5-248.0, 250.0-251.0, and 253.5-255.0 ft.  Remaining
breaks on bedding, which is approximately 5 degrees, with no secondary
mineralization or indication of water.  Core interior is dry, no large bioturbation
zones.

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

265.0-275.0 ft.  another largely broken run of claystone.  Bedding is normal
angle (approximately 5 degrees), no fractures.  Breakage is along bedding in
fissile rock.  Most prominent breaks @ 265.0-267.0, 269.0-271.0 and 272.5 ft.
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235.0-245.0
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245.0-255.0

255.0-265.0

265.0-275.0

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

DATES DRILLED

95.0-300.0
Excellent
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295.0-300.0 ft.  very competent core with minor parting on bedding.  No
fractures, no indication of formation water or identifiable secondary
mineralization; no indication of explosive gases.

Total Depth 300.0 ft.
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285.0-295.0

295.0-300.0

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

275.0-285.0 ft.  moderately fissile and broken, normal bedding, no fractures.
Parting only on bedding.
@276.0-278.0 ft.  ~50 % fissile breaks with some mechanical.  @279.7 to
281.0 ft., fissile zone.

95.0-300.0
Excellent
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13.5-18.0 ft.  highly weathered down to 15.0 ft. (numerous bedding plane
fractures) and moderate to slightly weathered down to 18.0 ft. with bedding
plane fractures spaced 0.2-0.3 ft. apart.  At 15.0-15.3 ft.  is a 60 degree
fracture.  Thin coating of gypsum crystals along about half of the fractures.
Yellowish gray (5Y 7/2) to light olive gray (5Y 6/1), highly calcareous, bedding is
wavy and bioturbated in places.  Trace fine (framboidal) pyrite along bedding
surfaces.

13.0-13.5 ft.  No Recovery.

12.6-302.0 ft.  MANCOS SHALE:
12.6-13.0 ft.  moderately weathered, pale yellowish brown (10YR 6/2), mostly
siltstone, wavy bedding with some fracturing along them.

11.0-12.6 ft.  No Recovery.

9.0-11.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  highly weathered,
slightly calcareous, soft to moderately hard, yellowish gray (5Y 7/2), some white
gypsum crystals and masses along fracture/bedding surfaces.

4990

4985

4980

4975

4970

4965

4960

4.0-6.5 ft.  SILTY SAND (SM);  light brownish gray (10YR 6/2), slightly
calcareous, ~2% small rock fragments and some coarse sand particles.

1.5-2.0

0-1.5 ft.  SILT (ML);  light brown (7.5YR 6/3), highly calcareous, abundant roots,
wormhole porosity.

13.0-34.0
Very Poor

6

36

12

1.0-1.5
0.5-1.0
0-0.5

50/4"

7

26.0-35.0

23.0-26.0

18.0-23.0

13.0-18.0

11.0-13.0

10.5-11.0
10.0-10.5

6.5-7.0
6.0-6.5
5.5-6.0
5.0-5.5

16

3

6.5-9.0 ft.  SILT (ML);  ~10% very fine grained sand, mottled, slightly
calcareous, very pale brown (10YR 7/3).

18

9

8

22

2124232.60
DRILL OPERATOR

H.S.A., Rotary Core
Layne GeoConstruction

DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
REMARKS

8.5

NORTH COORD. (FT)

LOCATION

1.5-4.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), ~2% small
pebbles, some mottling, highly calcareous.

18.0-18.8 ft.  No Recovery.

BIT SIZE(S) (IN)

HQ CORE

MOAB

4-inch steel surface casing cemented to depth of 26.0 feet below
land surface.
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26.0-35.0 ft.  moderately weathered, prevalent fractures for length of run, but
decreasing @34.0 ft.  Core loss obvious at beginning of run (@26.0 ft.).
Moderately calcic with prominent gypsum crystallization on faces of most
fractures.  Bedding angle approximately 5 degrees; ~90% of fractures are on
bedding, no high angle fractures, some fractures are fissile, wavy bioturbation
throughout, no evidence of formation water.

23.3-26.0 ft.  abundant bedding plane fractures with spacing 0.1 ft. or less.
Gypsum crystals along bedding plane fractures ~25.5 to 25.7 ft.  Abundant
worm burrows and bioturbated bedding, moderately calcareous.

23.0-23.3 ft.  No Recovery.

18.8-23.0 ft.  abundant bedding plane fractures down to ~20.0 ft.  Bedding
plane fractures about 0.2-0.3 ft. apart down to 23.0 ft.  Moderate to slightly
weathered.  Gypsum crystal coatings along many fractures.  Some wavy and
bioturbated bedding, pale yellowish brown (10YR 6/2) to olive gray (5Y 4/1) on
some bedding surfaces, highly calcareous, no vertical or high angle fractures.

Goodknight, C., Rupp, R.

EAST COORD. (FT)

WELL NUMBER SAMPLING METHOD
Crescent Junction

302.00
4994.00

PROJECT DATE DRILLED 08/29/2005 to 10/24/2005

SITE
Crescent Junction, UT.

HOLE DEPTH (FT)

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

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

65.0-75.0 ft.  bedding angle and bioturbation crenulations @80% to core axis.
Core is solid overall with no fractures from 66.0-70.0 ft. and only minor
mechanical fractures from 70.0-75.0 ft.
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35.0-45.0
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45.0-55.0

55.0-65.0

65.0-75.0

35.0-45.0 ft.  weathering decreases to unweathered "fresh" bedrock @39.5 ft.
Moderately calcic.  @36.0-37.7 ft., moderately fractured along bedding,
moderately pyritized, with gypsum crystallization and minor iron staining on
fractures to 39.4 ft.

DATES DRILLED

34.0-45.0
Poor

45.0-65.0
Fair
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75.0-85.0 ft.  @79.8-80.0 ft. fossiliferous deposit, calcic, heavy encrustations on
core, preceded by short splintery fractures along core axis for 0.5 ft.

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

95.0-105.0 ft.  @103.8 ft. approximately 0.2 ft.  bioturbations and silt size
cemented zone.  Good claystone run with minor mechanical fractures and dry
core interior, normal 5 degree angle of bedding, moderately calcic.

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

D
E

P
TH

(F
T 

B
G

L)

S
A

M
P

LE
IN

TE
R

V
A

L
(F

T)

E
LE

V
.

(F
T 

N
G

V
D

)

GRAPHIC
LOGR

Q
D

D
es

cr
ip

tio
n

fro
m

 c
or

e 
(F

T)

75.0-85.0

B
LO

W
C

O
U

N
TS

85.0-95.0

95.0-105.0

105.0-115.0
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85.0-302.0
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115.0-125.0 ft.  core generally hard and moderately calcic.  @116.0-117.0 ft.
core is splintered along axis (mechanically induced).  No secondary mineral
deposits noted.

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

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

145.0-155.0 ft.  formation very hard.  @151.0-153.0 ft. abundant fossils, large
bivalves.
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85.0-302.0
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165.0-175.0 ft.  fissile along bedding @167.0-168.0 ft.  Bedding plane angle
=90 degrees to core axis.  Core continues to drill slow, but formation doesn't
appear any different.

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

185.0-195.0 ft.   @185.0-186.0 ft.  core is fissile.  @189.5 ft. drilling compressor
overheats;  stopped drilling.
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155.0-165.0
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165.0-175.0

175.0-185.0

185.0-195.0

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

DATES DRILLED

85.0-302.0
Excellent
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205.0-215.0 ft.  good run, bedding angle is <5 degrees and is almost
perpendicular to core axis, minimal bioturbidity crenulations.  @214.8-215.0 ft.
fissile break.

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

225.0-235.0 ft.  bedding +/- 5 degree angle, no formation water.  @225.5,
225.8, 226.3, and 226.4 ft. mechanical breaks.  @ 226.75 fractures on bedding.
@227.35 mechanical breaks.  @228.9, 229.6, 230.35, 230.55, and 230.75 ft.
mechanical breaks, slightly fissile.  @232.35, 232.95,233.2, 233.6, and 234.2 ft.
fissile fractures on bedding.
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195.0-205.0
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205.0-215.0

215.0-225.0

225.0-235.0

195.0-205.0 ft.  @200.0-202.0 ft.  heavy fracture zone, core is  partly fissile and
relatively weak, possible natural fracture zone, doesn't appear completely
mechanically induced although the current compressor has minimal PSI to drill
and clear cuttings.  @200.0 ft. pyrite deposit.
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85.0-302.0
Excellent
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245.0-255.0 ft.  mechanical breaks @246.3, 248.9, 250.3, 251.2, 252.5, 253.0,
253.9, 254.2, 254.5, and 255.0 ft.  Core is generally hard, with dry interior, no
indication of formation water.

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

265.0-275.0 ft.  no indication of formation water, no secondary mineralization
identified on break faces.  Mechanical breaks @ 266.3, 266.5, 269.9, 270.0,
270.4, 271.0, and 271.2 ft.  @271.7 ft. on the face of bedding are several
drops of resin (about 0.003 ft. diameter) or petroleum hydrocarbon deposits?
Another is seen @ 268.3 on similar face of a break on bedding plane.
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235.0-245.0
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245.0-255.0

255.0-265.0

265.0-275.0

235.0-245.0 ft.  mechanical breaks @236.5, 238.2, 241.2, 242.0, 242.9, and
243.7 ft.  Fissile fractures  @ 238.65, 240.85-240.95, and 242.55 ft.  Bedding
angle +/- 5 degrees with bioturbidity crenulations, color, hardness, and general
condition normal, no secondary mineralization, no indications of formation
water.
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85.0-302.0
Excellent
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295.0-302.0 ft.  mechanical breaks @ 396.0-396.6, 397.2, and 398.2 ft.
Random bedding plane breaks, no fractures, core not extremely hard.  Bedding
angle normal, few scattered bioturbidity crenulations, no indication of formation
water, core interior is dry.

Total Depth 302.0 ft.
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285.0-295.0

295.0-302.0

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

275.0-285.0 ft.  mechanical breaks @275.5, 276.0-276.7, 277.7, 278.2, 278.4,
279.0, 279.5, 283.3, 283.6, and 284.0 ft.  Wavy biocrenulations (0.2 ft. thick) @
281.0 ft.    Normal bedding angle is 0-5 degrees.  Moderately calcic.

85.0-302.0
Excellent
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1.25-3.5 ft.  SANDY SILT (ML);  ~90% silt, 10% very fine grained sand, light
yellowish brown (10YR 6/4), trace roots, some mottling, highly calcareous, trace
small rock fragments, trace gypsum crystals.

0-1.25 ft.  CLAYEY SILT (ML);  grayish brown (10YR 5/2), highly calcareous,
numerous roots, worm hole porosity.
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10.5-40.0
Very Poor

6.0-6.5
21

11

5

25.0-35.0

22.0-25.0

20.0-22.0

15.0-20.0

10.4-15.0

6.5-7.0

5.5-6.0
5.0-5.5

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

27

17

10.0-10.4

2

31
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50/5"

5
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2124919.25
DRILL OPERATOR

H.S.A., Rotary Core
Layne GeoConstruction

DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
REMARKS

8.5

NORTH COORD. (FT)

LOCATION
BIT SIZE(S) (IN)

3.5-5.0 ft.  SILT (ML);  very pale brown (10YR 7/4), highly calcareous, mottled,
trace roots, trace gypsum crystals.

MOAB

4-inch steel surface casing cemented to depth of 25.0 feet below
land surface.
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Neaman, J. (Terramec 1000.), Hyleman, B. (BB80)

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

CRJ01-0207 WL (FT BGS)
LOGGED BY
CORE SIZE(S) (IN)

HQ CORE

02/21/2006

15-21.75 ft.  No Recovery.

6794658.25

21.75-22.0 ft.  bedding plane fractures, mostly silty mudstone, gypsum crystals
along fractures, trace fish plates and dark framboidal pyrite on bedding
surfaces, medium gray (N5) to olive gray (5Y 4/1), moderately calcareous.
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22.0-25.0 ft.  rock seems to be more competent with horizontal bedding plane
fractures spaced 0.1-0.2 ft. apart, medium light gray (N6) to medium gray (N5),
fairly even bedded, moderately calcareous, hard, trace framboidal pryite,
vertical fracture with gypsum crystal fill at 23.0 ft.
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25.0-35.0 ft.  bedding plane fractures spaced 0.1 to 0.2 ft. apart or less.  Rock
is silty claystone overall, medium gray (N5), moderately calcareous.  Mostly
even bedding with only 5% or less bioturbated or storm bedding, which is
coarser grained (up to very fine grained sandstone).  Thin gypsum crystal
coatings of bedding plane fractures.  Inclined (45 degree) gypsum coated
fractures at ~28.5, 30.0 and 31.5 ft.  Bedding appears to be inclined 5-7
degrees.  Several bedding surfaces had limonitic-colored, moderate yellowish
brown (10YR 5/4) on them, indicating some water movement.
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14.75-300.0 ft.   MANCOS SHALE:  bedding plane fractures, mostly silty
mudstone, pale yellowish brown (10YR 6/2) to yellowish gray (5Y 7/2), gypsum
crystals along fractures.
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09/10/2005 to 10/20/2005DATE DRILLED

4950.20

Crescent Junction, UT.
Crescent Junction

SAMPLING METHOD

EAST COORD. (FT)

Goodknight, C., Rupp, R.
DRILLING COMPANY

300.00

PROJECT

HOLE DEPTH (FT)

5.0-5.75 ft.  CLAYEY SILT (ML);  ~5% small rock fragments, light brownish gray
(10YR 6/2), highly calcareous.
5.75-10.5 ft.  WEATHERED MANCOS SHALE BEDROCK;  yellowish gray (5Y
7/2) to dark yellowish orange (10YR 6/6), highly calcareous, mostly silty
mudstone, soft, numerous bedding plane fractures (highly weathered).  Trace
gypsum along fractures and bedding surfaces, trace fine pyrite.  Color becomes
mostly pale yellowish brown (10YR 6/2) by 10.0 ft. depth, and rock becomes
harder.

10.5-14.75 ft.  No Recovery.

WELL NUMBER



55.0-65.0 ft.  bedding plane fracturing frequency decreases to generally less
than one per foot.  Only trace of gypsum coatings on fractures.  Core becoming
more competent.  Amount of bioturbated bedding and storm layers increases
below ~60.0 ft to ~5%.  Limonite colored material coats most fractures.  A high
angle (~60 degrees) fracture coated with limonite at 61.3-62.2 ft.  and a fissile
fractured layer at 62.5 ft.  Trace pyritized fossil material.

35.0-38.0

35.0-38.0 ft.  could not determine where 1.0 ft. core loss occurred.  Bedding
plane fractures as above, 30 degree fracture with thin gypsum  coating at ~36.0
ft.  Numerous horizontal bedding plane fractures 37.0-38.0 ft. and
limonitic-coloration.  Trace fine carbonaceous material on some bedding.

45.0-55.0 ft.  Limonite and gypsum coated bedding plane fracture. at 45.5 ft.  @
46.0-55.0 ft.  bedding plane fracturing generally decreases downward through
interval.  Thin gypsum crystal coatings on fracture surfaces along with limonitic
coloration.  A limonitic coating of vertical fracture at ~ 47.0 ft., and a 45 degree
fracture with gypsum and limonite coating at 54.3-54.7 ft.  Fissile, well fractured
zone at ~51.0-51.5 ft.  Rock is generally silty claystone and mostly even
bedded.  Trace bioturbation and storm layers, both of which are represented by
very light gray (N8) very fine grained sandstone layers.

65.0-75.0 ft.  ~65.0-65.5 ft. for a short core run.  Bedding plane fracturing nearly
absent, only 2 or 3 in this run.  Possible 30 degree inclined fracture at ~73.5 ft.
Trace limonitic coatings noted at 65.5 ft., and no limonitic or gypsum coatings
on fractures noted for rest of run.  Light-colored, storm or bioturbated beds are
about 3% of layering.  Core becoming more competent, most breaks are
drilling-induced.  Trace fine carbonaceous material and pyrite along some
bedding.
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38.0-45.0 ft  bedding  plane fractures decrease in number with depth from
~0.1-0.2 ft. spacing to 0.2-1.0 ft. spacing at 45 ft.  Gypsum crystal coatings
along some fractures.  A 45 degree inclined fracture with gypsum coating at
42.2 ft. and a 30 degree inclined fracture  with gypsum coating at 42.9 ft.  Shale
is even bedded with only trace of lighter-colored very fine grained sandstone
layers representing storm layers or bioturbation.  Core very fissile and fractures
easily when handled.

38.0-45.0

45.0-46.0

46.0-55.0

55.0-65.0

65.0-75.0

SITE

40.0-55.0
Poor

55.0-75.0
Fair
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75.0-85.0 ft.  fossil @ 80.6 ft., 0.1 x 0.05 ft.  Continued low angle bedding (5
degrees), core interior is dry, no indication of water from formation.

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

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

105.0-115.0 ft.  no indication of formation water noted between 75.0-175.0 ft.
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75.0-85.0

85.0-95.0

95.0-105.0

105.0-115.0

75.0-95.0
Good

95.0-300.0
Excellent
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115.0-125.0

115.0-165.0 ft.   shale or claystone,medium dark gray (N4), as above.
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125.0-135.0

135.0-145.0

145.0-155.0

09/10/2005 to 10/20/2005

95.0-300.0
Excellent
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165.0-175.0 ft.  @167.5 ft. is a weak thinly bedded, silty layer about 0.4 ft. thick.
@168.0-169.0 ft.  couple of hard microcrystalline sand lenses
(porcelaneous-appearing) up to 0.1 ft. thick.  Sporadic silt and sand beds up to
0.05 ft. thick.

175.0-185.0 ft.  @175.2-175.4, 175.7-176.3 ft., core is broken into 0.05 ft.
pieces.  @176.7-177.4 ft.  core breaks to 3 pieces 0.2-0.3 ft. long.
@179.5-180.5 core in 3 pieces.  @182.0-182.5 several broken pieces.

185.0-195.0 ft.  competent with only bedding planes and hairline gaps, calcite
filling.  No breakage other than mechanical @ 185.0, 187.5, 191.0, and 193.5 ft.
Bedding plane <~5 degrees, sporadic bioturbation zones about 0.1 ft. thick.
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165.0-175.0

175.0-185.0

185.0-195.0

95.0-300.0
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205.0-215.0 ft.  claystone.  @205.0-207.5 ft. three 0.3 ft. sections showing
strong mechanical fractures, no apparent lithologic cause,  could be caused by
vibration in drill string.  Inner core is dry , no indication of water in the formation.

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

225.0-235.0 ft.  From 226.0-226.5 ft. strong mechanical damage.  Core is
generally very consistent in appearance, random, thin (<0.025 ft.) storm and
bioturbation layers.
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205.0-215.0

215.0-225.0

225.0-235.0

195.0-205.0 ft.  mechanical breakage along bedding planes @ 198.0, 201.3,
and 204.0-205.0 ft.
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95.0-300.0
Excellent
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245.0-255.0 ft.   @ 251.5 ft.  hairline clean fracture about 20 degrees to core
axis is mechanical in origin.  Run is competent with no other remarkable
characteristics, usual bedding, coloration, fracturing, recovery, no indication of
water in the formation.

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

265.0-275.0 ft.   @266.0 ft.  is a mechanical fracture that is filled with a lot of
clay.  This could be from cuttings or (unlikely but possible?) a large clay filled
fracture?  @268.7- 269.4 ft.  zone of fractures along bedding, some
bioturbation-associated breakage, friable.  Remainder of run is typical shale.
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255.0-265.0

265.0-275.0

235.0-245.0 ft.  @240.2-240.8 ft. zone of silt size, coarser sediment
interbedded with dark gray claystone, zone is mechanically fractured, otherwise
the run is consistent with previous runs, no significant change in bedding,
lithology, amount of mechanical fractures, no indication of formation water.
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295.0-300.0 ft.  no evidence of water.

Total Depth 300.0 ft.
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285.0-295.0

295.0-300.0

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

275.0-285.0 ft. competent, unremarkable.  Mechanical fractures prevalent
@275.0-277.0 ft. with breaks every 0.2-0.4 ft.  Only other break @279.5 ft.
Nice consistent run, even bedding, minor bioturbation, no indication of water in
the formation.

95.0-300.0
Excellent
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10.0-10.5
10.5-11.0
11.0-11.5
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15.0-15.5

21
16.0-16.5

5.5-6.0

20.0-25.5
20.5-21.0
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25.0-30.0
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NORTH COORD. (FT)

BIT SIZE(S) (IN)

EAST COORD. (FT)

LOCATION

2126089.65 REMARKS 4-inch steel surface casing cemented to depth of 40.0 feet below
land surface.

DRILLING METHOD
Layne GeoConstruction

H.S.A., Rotary Core
WELL NUMBER SAMPLING METHOD

Crescent Junction

4986.10

25.0-35.0
Very Poor

HQ CORE

09/09/2005 to 10/08/2005MOAB

SITE

6796412.91

SURFACE ELEV. ( FT NGVD)
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CORE SIZE(S) (IN)Crescent Junction, UT.

DRILL OPERATOR

8.5

LOGGED BY
WL (FT BGS)CRJ01-0208

Neaman, J. (Terra. 1000, BB80), Hyleman, B. (BB80)

20.5-22.0 ft.  SILTY SAND (SM);  silt 40%, very fine grained sand ~60%, light
yellowish brown (2.5Y 6/3), trace mottling, highly calcareous, trace rusty colored
siltstone fragments.

0-1.5 ft.  CLAYEY SILT (ML);  gray (2.5Y 5/1), highly calcareous, moderate
roots, worm hole porosity.
1.5-3.5 ft.  SANDY SILT (ML);  light brownish gray (2.5Y 6/2), highly
calcareous, mottled, compacted, some roots, trace rock fragments to 0.1 ft. in
diameter.
3.5-4.5 ft.  greater amount (~5%) of rock fragments to .05 ft. in  diameter.

4.5-6.0 ft.  GRAVELLY SILT (ML);  some very fine grained sand and ~20% rock
fragments to 0.1 ft. in diameter, highly calcareous, light brownish gray (2.5Y
6/2).
6.0-9.0 ft.  GRAVELLY SAND (SW);  sand is very fine to coarse grain and
~70%;  gravel consists of rock fragments up to 0.1 ft. in diameter; sand matrix
is highly calcareous, light brownish gray (10YR 6/2), some mottling.

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

19-20.5 ft.  SILT (ML);  light yellowish brown (10YR 6/4), highly calcareous,
compacted.

22.0-30.0 ft.  WEATHERED MANCOS SHALE BEDROCK; Contact estimated
at 22.0 ft.

25.0-30.0 ft.  mostly silty mudstone, light olive gray (5Y 6/1) to medium gray
(N5), highly calcareous, bedding plane fractures spaced mostly 0.1 ft. or less
apart, wavy, contorted (bioturbated) bedding.  Moderately weathered.

30.0-31.5 ft.  No Recovery.

31.5-301.0 ft.  MANCOS SHALE:
31.5-35.0 ft.  bedding plane fractures about 0.1 ft. apart down to ~33.0 ft., then
about 0.2 ft. apart to 35.0 ft.  Light olive gray (5Y 6/1) to medium gray (N5).
@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

15.75-19.0 ft.  GRAVELLY SAND (SP);  sand is mostly fine to very fine grained
and ~75%; gravel consists of rock fragments up to 0.2 ft. in diameter, trace
gypsum crystals, highly calcareous, mottled.
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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.

crystals and fine framboidal pyrite along bedding surfaces along with trace
carbonaceous material.  Gypsum crystals along bedding plane fracture @34.5
ft.  Bioturbated bedding in many places.
35.0-36.5 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.
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.

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.
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35.0-40.0

45.0-55.0 ft.  20-25% of rock that is very fine to fine grained sandstone occurs
in layers up to 0.1 ft.  thick.  Most layers are wavy and bioturbated.  More
drilling-induced bedding plane fractures - no natural fractures present or
indication of water movement (limonite, calcite, gypsum).

40.0-45.0

45.0-55.0

55.0-65.0

65.0-75.0

35.0-40.0
Poor

40.0-55.0
Fair

55.0-85.0
Good
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75.0-85.0 ft.  most of the rock is medium gray (N5) and silty claystone to clayey
siltstone  (~90%).  ~10% is very light gray (N8) very fine to fine grained
sandstone in thin  (<0.01 ft.) layers or as burrows and bioturbation segregations
and irregular layers.  Trace pelecypod and cephalopod fossil imprints on a few
bedding surfaces.  High angle (~80 degree) fractures at top and bottom of
interval - top fracture at 75.0-75.8 ft. is smooth and may be natural and it is
tight.  Bottom fracture at 84.2-84.6 ft. is hackly and is probably drilling-induced.

85.0-95.0 ft.  most rock is silty claystone to clayey siltstone (95%).  Only ~5% is
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
down through bedding at various angles - these are likely burrows.  Trace of
various fossil imprints and less fine carbonaceous material along bedding.  No
natural fractures seen.

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

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

135.0-145.0 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).

B
LO

W
C

O
U

N
TS

Continued from Previous Page

E
X

TE
N

T

E
LE

V
.

(F
T 

N
G

V
D

)

GRAPHIC
LOGR

Q
D

D
es

cr
ip

tio
n

fro
m

 c
or

e 
(F

T)

SITE

115.0-125.0

D
E

P
TH

(F
T 

B
G

L)

125.0-135.0

135.0-145.0

145.0-155.0

85.0-301.0
Excellent

PROJECT BOREHOLE NUMBER

PAGE  4  OF  8 02/21/2006GRAND JUNCTION, COLORADO

BOREHOLE LOG CRJ01-0208

115

120

125

130

135

140

145

150

CRJ01-0208
DATES DRILLED 09/09/2005 to 10/08/2005Crescent Junction Site

U.S. DEPARTMENT OF ENERGY

MOAB

4870

4865

4860

4855

4850

4845

4840

4835



E
LE

V
.

(F
T 

N
G

V
D

)
PROJECT

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

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

185.0-195.0 ft.  possible natural fractures at 188.0-188.3 ft. - three fractures in
this interval are inclined ~45 degrees and separated by ~0.1 ft. - no evidence of
fluid movement along these tight fractures.  From 189.0-191.0 ft., amount of
bioturbation increases to 2-3%.  Below 192.0 ft., bioturbated bedding amounts
to only a trace.  Core hard and competent throughout, and is generally a
claystone, medium dark gray (N4).
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175.0-185.0

185.0-195.0

155.0-165.0 ft.  amount of bioturbation decreases slightly to ~1%.  High angle
(~80 degrees) fractures at ~158.0-158.8 ft. and 159.0-159.7 ft. - no limonitic or
other coatings along these tight fractures, therefore, they are probably drilling
induced.  Core hard and competent throughout.  Trace fine carbonaceous
material and fossil imprints.
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195.0-205.0 ft.  hard and competent core throughout.  Trace to ~1%
bioturbated or storm bedding through interval.  Inclined bedding is 5-7 degrees
from horizontal, reflecting regional dip.  No fractures present.  Large pelecypod
imprint at 204.5 ft.

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

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

225.0-235.0 ft.  soft core, thinly bedded.
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245.0-255.0 ft.  soft, thin bedded, easily parted @250.8-251.6 ft.; rest of core
competent.

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

265.0-275.0 ft.  strong HCL, fine grained, dense, scattered small white
fragments with strong HCL (calcite?) from 266.35-266.5 ft. - light gray (N7).
These are additional porcelaneous masses.
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235.0-245.0 ft.  competent core - no soft spots.
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275.0-285.0 ft.  softer core, thin bedded, parts easily from 276.1-276.5,
278.3-279.5, and 280.1-280.7 ft.
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Total Depth 301.0 ft.
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16.0-45.0
Very Poor

4955

4950

4945

4940

4935

4930

4925

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.4

6.0-6.5
5.5-6.0
5.0-5.5

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

17

6

10.5-11.0

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),

30.0-33.0 ft.  No Recovery.

27.25-30.0 ft. core from 27.25 to 28.25 ft. was ground up in coring process and
only rounded pieces are represented, moderately weathered.  Horizontal
bedding plane fractures spaced about 0.1-0.2 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.

24.0-27.25 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.
A thin 0.05 ft. thick rusty, light brown (5YR 5/6) - colored siltstone bed at 23.0 ft.
Soft, moderate to highly weathered.

21.0-22.75 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
calcareously cemented by groundmass in places.

16.0-18.5 ft.  No Recovery

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.

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

6.75-9.0 ft.  CLAYEY SILT (ML);  pale brown (10YR 6/3), highly calcareous,
compacted, slightly mottled, dry.

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.

2.0-5.25 ft.  SILTY SAND (SM);  pale brown (10 YR 6/3), highly calcareous,
trace roots, noncohesive.
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4-inch steel surface casing cemented to depth of 35.0 feet below
land surface.
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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
at 49.0 ft.

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.

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.

35.0-40.5

40.5-45.0

45.0-55.0

65.0-75.0

55.0-65.0
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75.0-85.0 ft.  trace bioturbation, mostly even, thin bedding, moderately
calcareous, hard competent rock, bedding plane fractures less frequent than
0.5 ft.  Vertical fracture(s) from 76.0-77.0 ft. and 84.0-84.5 ft. with limonite
coatings.  No gypsum seen.  Limonitic coating also at 78.0 ft.  Trace fine
carbonaceous material and framboidal pyrite on bedding planes.
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85.0-95.0 ft.  most bedding is parallel and even, trace-minor bioturbation
scattered through interval and is expressed as flaser bedding.  Light-colored
bioturbated zones are calcareously cemented and coarser grained (very fine
grain sand) than rest of core (silty claystone).  Rock hard and competent,
bedding plane fractures are rare, closed, and coated with limonite (dark
yellowish orange, 10YR 6/6).  Several fractures 85.0-86.0, 89.0, 91.9, and 94.2
ft.  Slightly to moderately calcareous throughout.

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

105.0-115.0 ft.  fractures infrequent to absent - no gypsum or limonitic coatings
observed, so fractures seen may be drilling induced.  Color is mostly medium
gray (N5).  Some white fine calcite films on bedding surfaces and some dark
fine grained carbonaceous material disseminated throughout.

75.0-85.0

85.0-95.0

95.0-105.0
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105.0-115.0
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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
~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.
Rock mostly hard and competent below 120.5 ft.

145.0-155.0 ft.  bedding plane fracturing evident only from 146.0-147.0 ft.
where they are ~0.1-0.2 ft. apart.  Slight bioturbated bedding continues -
bedding dips ~5-7 degrees from horizontal.  Fresh shale is medium gray (N5)
and slightly-moderately calcareous.
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125.0-135.0 ft.  bedding plane fracturing is infrequent, non-fractured segments
>1.0 ft. long are the rule.  Bioturbated bedding imparting a flaser bedding
structure is more frequent and some burrow in fillings are present.  Burrow and
bioturbation fillings are lighter colored, very light gray (N8), and are composed
of very fine grain sand.  Moderately calcareous and trace black carbonaceous
material and framboidal pyrite associated with fine fossil fragments.

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

115.0-125.0

125.0-135.0

135.0-145.0

145.0-155.0

DATES DRILLED

120.0-300.0
Excellent
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165.0-175.0 ft.  bedding plane fractures rare - not discernible from
drilling-induced fractures.  Hard competent rock.  Bioturbation increasingly
interrupts bedding and burrowed layers are up to 0.05 ft. thick.

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

185.0-195.0 ft.  few bedding plane fractures - some possibly between 192.0 and
194.0 ft.  At 191.0-191.2 ft. is an abruptly lighter colored layer, yellowish gray
(5Y 7/2) and almost a porcelaneous appearance from its very fine grained,
dense character - highly  calcareous and scattered very small white (calcite?)
fragments are distributed in this layer and fine pyrite crystals are also
associated with them.  Bioturbated bedding also ubiquitous in this interval, and
it is hard and competent.  Finely divided carbonaceous fragments and pyrite
along bedding.
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155.0-165.0

165.0-175.0

175.0-185.0

185.0-195.0

155.0-165.0 ft.  bedding plane fractures nearly absent- none discernible from
drilling induced breaks.  Hard, competent core.  Bioturbated bedding seems to
be increasing, with individual flaser/lenticular bioturbated bed fillings of very fine
grain sand up to 0.02 ft. thick.  Rock type, overall, approximates siltstone when
averaging between medium gray silty claystone and very light gray and very
fine grained sandstone facies.

DATES DRILLED

120.0-300.0
Excellent
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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
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
surfaces along with framboidal pyrite.  Trace fossil impressions.

215.0-225.0 ft.  bedding and fracture features are same as above.  Several thin
(up to 0.06 ft. thick) segregation of light-colored, very pale orange (10YR 8/2),
densely calcareously cemented (almost porcelaneous) very fine grained
material (silt size?).  Scattered white pieces (<0.01 ft. in diameter) in
segregations are highly calcareous and may be shell fragments and occur at
217.7, 218.0, 222.5, and 223.2 ft.  Trace fossil shell fragments on bedding
surfaces.

225.0-235.0 ft.  possible bedding plane fractures (6-8 of them) from
226.0-227.5 ft., but these may be drilling-induced because no indication of
limonitic or calcitic/gypsum coatings.  Laminated and bioturbated bedding forms
continued.  One dense calcareous segregation (as described above) at
~227.5-227.6 ft.
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195.0-205.0

205.0-215.0

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
199.0 ft. shale contains more fine black carbonaceous material on bedding
surfaces.  Also finely divided pyrite associated with this carbonaceous material.
Rock only slightly calcareous.  Core drilled slower from 200.0-205.0 ft.
Moderately bioturbated throughout.

225.0-235.0

DATES DRILLED

215.0-225.0
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245.0-255.0 ft.  no apparent bedding plane fractures.  Laminated and
bioturbated bedding forms continued.  Dense calcareous segregation at 251.0
ft. and 252.3ft., which has white amorphous calcite fragments.  Segregation at
252.3 ft. is a bulge that deforms later bedding above it.  Imprint of a fine
(framboidal) pyrite replaced fossil in core break at 250.8 ft., fossil is ~0.05 ft.
long.  Trace minute amber-colored particles in bedding plane at 255.0 ft.

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

265.0-275.0 ft.  no apparent bedding plane fractures.  Laminated and
bioturbated bedding forms continued.  No layers of dense calcareous
segregations noted.  Slightly calcareous throughout.  Fossil imprints in bedding
at 271.6 and 273.5 ft.
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235.0-245.0

245.0-255.0

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

265.0-275.0

DATES DRILLED

255.0-265.0
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295.0-300.0 ft.  no natural fractures observed.  Rock is hard and competent,
but breaks readily along bedding surfaces.  At 297.0 ft. is a large pyrite-plated
mollusk imprint.

Total Depth 300.0 ft.

Note:  When broken open, inside of core was dry throughout length of hole.
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275.0-285.0 ft.  bedding becomes more laminated with less bioturbated
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.  At 282.5 ft. is a
tight 20 degree inclined fracture with no coating on its surface.  At~280.0 ft. is
an imprint of a large cephalopod.  Fossil imprints are moderately abundant in
this section.  Fine black carbonaceous material on bedding planes.
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275.0-285.0

285.0-295.0

295.0-300.0

285.0-295.0 ft.  bedding planes are mostly even and laminated, bioturbation is
rare.  No natural fractures observed.  Core breaks readily along bedding.  At
~287.0 ft. is imprint of a long, narrow, coiled cephalopod; at~295.0 ft. is an
imprint of a pelecypod ~0.15 ft. diameter.  Fine black carbonaceous material
along bedding surfaces.
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11.0-35.0
Very Poor

10.5-11.5 ft.  No Recovery.

4995
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26.0-36.0 ft.  bedding plane fractures decrease with depth to about every 0.5 ft.
at 36.0 ft.  Fractures at 32.6, 34.2, and  35.0 ft. have gypsum crystal fillings up
to 0.01 ft. thick.  A 40 degree inclined fracture at 35.3 ft. has thin white gypsum
coating.  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
34.1-34.2 ft. is a thin layer of light brown (5YR 5/6) clayey siltstone with trace of
black carbonaceous material; this layer is noncalcareous.

4

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
4/2), highly calcareous.

20.0-21.5 ft.  much softer dark shale/mudstone , dark yellowish brown (10YR
4/2 - a damp color), highly calcareous.

16.8-20.0 ft.  moderately weathered as indicated by bedding plane 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.

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
some fractures.

10.0-302.0 ft.  MANCOS SHALE:
10.0-10.5 ft.  mostly siltstone, moderately weathered, grayish orange (10YR
7/4) to pale yellowish brown (10YR 6/2), highly calcareous.

@6.0 FIRST REFUSAL

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.

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

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

15.0-16.8 ft.  No Recovery.

20.0-23.0
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23.0-26.0

15.0-20.0

10.5-15.0

10.0-10.5

5.5-6.0
5.0-5.5

1.5-2.0
1.0-1.5
0.5-1.0
0-0.5

26.0-36.0
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50/5"

9
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Layne GeoConstruction
8.5

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

H.S.A., Rotary Core
WL (FT BGS)

DRILLING METHOD

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

23.0-26.0 ft.  moderately to highly weathered, abundant bedding plane fractures
spaced about 0.02 ft. apart, bedding is bioturbated, mostly very fine grained
sandstone with some siltstone, highly calcareous, trace limonitic coatings along
a few bedding plane fractures, trace black carbonaceous material, fine
sandstone is yellowish gray (5Y 7/2) and darker silty layers are medium gray
(N5).
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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),
slightly calcareous.  Fractures with thin limonitic coating at 41.3 and 42.5 ft. - no
natural fractures noted below that point.  Trace bioturbation and carbonaceous
material.  Siltstone is mostly competent, hard, and brittle.  Possible vertical
fracture  from 41.0-41.8 ft. with no coating and is tight.

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

56.0-66.0 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
bedding planes.  Rock is hard and competent, no natural fractures detected,
moderately calcareous.  Cephalopod imprint at 61.2 ft.
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36.0-46.0

66.0-76.0 ft.  moderately bioturbated throughout.  Fine carbonaceous material
along bedding throughout.  Rock hard and competent - no natural fractures
detected.  Moderately calcareous in coarser grained material and slightly
calcareous in finer siltstone material.  Fossil impressions on some bedding
surfaces.
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55.0-85.0
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76.0-86.0

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
planes.

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

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

107.0-117.0 ft.  moderately to highly bioturbated throughout.  Approximately
equal amounts of very fine grained sandstone, very light gray (N8) and
siltstone, medium dark gray (N4).  Core mostly hard and competent.  Prone to
break along siltstone bedding planes.  No natural fractures observed.  Dry
inside core when broken.  Finely divided carbonaceous material along bedding.
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117.0-127.0 ft.  same as above interval.

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

137.0-147.0 ft.  fossil impression at 137.0 ft.    Below about 140.0 ft., finer
grained overall - generally siltstone, with only about 10-20% very fine grained
sandstone that depicts bioturbated layers.  Slightly calcareous throughout.
More fine carbonaceous material along bedding.  Bedding more laminated and
less bioturbated.  Calcareous material layer as a fossil impression at ~139.5 ft.

147.0-157.0 ft.  bioturbated layers become increasingly rare.  Rock is hard and
competent, no natural fractures observed.  Rock is generally medium dark gray
(N4), slightly calcareous, and is a clayey siltstone.  Flattened cephalopods and
pelecypods occur in a few bedding planes.  Finely divided carbonaceous
material seen in shallower parts of hole is nearly absent here.
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167.0-177.0 ft.  competent, hard rock throughout.  Most bedding is laminated
(parallel) and only <5% bioturbated bedding.  Slightly calcareous throughout.
Mostly medium dark gray (N4) clayey siltstone to silty claystone.  Parts of
flattened cephalopods along a few bedding planes.

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
with moderately abundant imprints of fossils on bedding planes.  Dry inside
core when broken.

187.0-197.0 ft.  essentially same as last interval.  Rare bioturbated layers.
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167.0-177.0

177.0-187.0

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

85.0-302.0
Excellent

PROJECT

PAGE  5  OF  8 02/21/2006GRAND JUNCTION, COLORADO

BOREHOLE LOG CRJ01-0210

155

160

165

170

175

180

185

190

4845

4840

4835

4830

4825

4820

4815

4810

08/30/2005 to 10/07/2005Crescent Junction Site

U.S. DEPARTMENT OF ENERGY

CRJ01-0210
DATES DRILLED

MOAB



E
LE

V
.

(F
T 

N
G

V
D

)
PROJECT

207.0-217.0 ft.  unchanged from 197.0-207.0 ft. interval.  Large cephalopod
imprint at ~210.0 ft.

217.0-227.0 ft.  unchanged from 197.0-207.0 ft.  above.  Core more prone to
fracturing from ~218.0-220.0 ft. indicating greater fissility and possibly more
claystone facies.

227.0-237.0 ft.   mostly silty claystone.  Core is competent when first out in core
barrel, but soon fractures along fissile bedding planes.  Slightly calcareous
throughout.  Trace fine carbonaceous material on bedding planes.  Trace
amber in some bedding planes.  Bioturbation present but <5% of bedding
planes.  Core dry inside when broken.
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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
hard.  Fossil imprints moderately common along bedding.  Only trace
bioturbated bedding; most bedding is parallel.
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247.0-257.0 ft.  unchanged from above interval (227.0-237.0 ft.).  Bedding
appears to dip ~5-7 degrees from horizontal throughout.

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

267.0-279.0 ft.  essentially unchanged from 227.0-237.0 ft. interval.
Bioturbation ~1% or less of bedding - some of the coarser grained layering may
be due to storm events rather than bioturbation.  Thin fissile interval at ~271.0
ft.  Weakly calcareous throughout.  Trace fossil imprints - one large flattened
cephalopod at ~ 270.7 ft.  Trace very fine (framboidal) pyrite and amber.
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DATES DRILLED

85.0-302.0
Excellent

Continued from Previous Page

PAGE  7  OF  8 02/21/2006GRAND JUNCTION, COLORADO

BOREHOLE LOG CRJ01-0210

235

240

245

250

255

260

265

08/30/2005 to 10/07/2005Crescent Junction Site

U.S. DEPARTMENT OF ENERGY

CRJ01-0210

4765

4760

4755

4750

4745

4740

4735

4730

MOAB



E
LE

V
.

(F
T 

N
G

V
D

)
PROJECT

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

Total Depth 302.0 ft.
Note: Core is dry throughout length of hole when broken open.
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279.0-289.0 ft.  unchanged from 227.0-237.0 ft. interval. Thin fissile interval at
~282.5 ft. (~0.2 ft. thick).  Trace of fossil imprints throughout.
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289.0-299.0 ft.  unchanged from 227.0-237.0 ft. interval.  Bioturbated/storm
event layers of very fine grained sandstone are ~1% of layers, which may be up
to 0.02 ft. thick.
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Packer Bit

Drill Pipe

11/20/2005 to 11/22/2005 BIT SIZE(S) (IN)

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry,
loose to medium dense, very fine grained sand, roots, mottled, trace
rock fragments.

MOAB

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.

18.0-27.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  sandy
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

15.0-16.0 ft.  WEATHERED MANCOS SHALE:  Highly weathered.

11.0-15.0 ft.  Not Sampled.

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

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry,
loose to medium dense, very fine grained sand, roots, mottled, trace
rock fragments.  @6.5 fine to medium grained sand.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

16.0-18.0 ft.  SANDY SILT (ML);  unconsolidated alluvial material
containing broken, subrounded fragments and pebbles of sandstone
mixed with sandy silt.16.0-18.0 16.0-40.0

ft.  Very
Poor

GRAND JUNCTION, COLORADO

BOREHOLE LOG CRJ01-0211

02/28/2006

DATE DRILLED

4998.00

R
Q

D
D

es
cr

ip
tio

n
fro

m
 c

or
e 

(F
T)

Crescent Junction, UT.
Crescent Junction

HQ CORE

U.S. DEPARTMENT OF ENERGY

WELL NUMBER

EAST COORD. (FT)

5

10

15

E
X

TE
N

T

4995

4990

4985

4980

PAGE  1  OF  2

S
A

M
P

LE
IN

TE
R

V
A

L
(F

T.
)

D
ow

nh
ol

e
P

ac
ke

r
Te

st GRAPHIC
LOG

D
E

P
TH

(F
T 

B
G

L)

E
LE

V
.

(F
T 

N
G

V
D

)
4.0

CRJ01-0211 WL (FT BGS)
LOGGED BY
CORE SIZE(S) (IN)

SURFACE ELEV. ( FT NGVD)

Hyleman, B.DRILL OPERATOR

3.0

2123173.42

SAMPLING METHOD

DRILLING COMPANY
Casing Advance/HQ Core
Layne GeoConstruction

DRILLING METHODSITE

REMARKS
6796327.81NORTH COORD. (FT)

LOCATION

40.00

PROJECT

HOLE DEPTH (FT)

Rupp, R.

Packer test location approximately 10 ft. west of borehole 0026.
Log for borehole 0026 used for 0-16.0 ft.



Test Zone
#1 20-30'

Test Zone
#2 30-40'

bottom of run.

18.0-27.0

27.0-40.0 ft.  MANCOS SHALE:
27.0-30.0 ft.  Sandy, silty shale, soft, thinly bedded, limonite-stained,
very fine grained subrounded to rounded quartz sand, moderate
yellowish brown (10YR 5/4) to dark yellowish brown (10YR 4/2).

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).

36.0-40.0 ft.  very broken and moderately weathered shale, sandy,
fractured on bedding with longest piece of competent rock about 0.15
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.

Total Depth 40.0 ft.

16.0-40.0
ft.  Very

Poor
27.0-30.0

30.0-36.0

36.0-40.0
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Packer Bit

Drill Pipe

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry,
loose, very fine grained sand, roots, trace rock fragments.

BIT SIZE(S) (IN)MOAB 11/22/2005 to 11/30/2005

HQ CORE

12.0-14.0 ft.  SILTY CLAY (CL):  clay with trace very fine grained sand,
very dense, yellowish brown (10YR 5/4-5/6), clay can be split along axis
of core with moderate hand pressure and a chisel.

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

10.5-12.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

10.0-10.5 ft.  SANDY SILT (ML);   very pale brown (10YR 7/4), strong
HCL, dry,  medium dense, very fine grained sand, mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    very pale brown (10YR 7/4), strong
HCL, dry,  medium dense, very fine grained sand (more than above),
mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

21.0-42.0 ft.  MANCOS SHALE:
21.0-26.0 ft.  weathered silty claystone;  minor rock fragments and weak
remnant rock structure.

12.0-21.0
12.0-40.0
ft.  Very

Poor
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HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794311.80

SITE
Crescent Junction, UT.

WL (FT BGS)

3.0CORE SIZE(S) (IN)
4.0

Hyleman, B.DRILL OPERATOR
CRJ01-0212

Packer test location approximately 6.0 ft. east of borehole 0041.
Log for borehole 0041 used for 0-12.0 ft.

Rupp, R.
DRILLING COMPANY

Casing Advance/HQ Core
Layne GeoConstruction

DRILLING METHOD

42.00

REMARKS2123552.99
NORTH COORD. (FT)

LOCATION



Test Zone
#2 32-42'

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

31.0-36.0

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
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
alteration throughout.

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

Total Depth 42.0 ft.

12.0-40.0
ft.  Very

Poor

40.0-42.0
ft.  Poor

Test Zone
#1 22-30'

21.0-31.0

36.0-42.0
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DRILL OPERATOR

BIT SIZE(S) (IN)

HQ CORE

MOAB 12/01/2005 to 12/02/2005

2.0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry ,
loose to medium dense, roots, very fine grained sand, rock fragments
(more than above).

0-2.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry,
loose, roots, very fine grained sand, trace rock fragments.

7.0-10.0 ft.  Not Sampled.

Packer Bit

Drill Pipe

10.5-38.0
ft.  Very

Poor

4.0-5.0 ft.  Not Sampled.

5.0-7.0 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry
, loose, roots, very fine grained sand, rock fragments.

@15.0 ft.  core soft and easily parted on bedding, core interior is damp,
moderately calcic, trace sand, gypsum crystallization prominent on
bedding along with iron staining.

13.5-14.5 ft.  silty claystone with trace of sand, becoming competent
weathered rock.

10.5-40.5 ft.  MANCOS SHALE:
10.5-13.5 ft.  clayey shale, moderately to highly weathered, pale
yellowish brown (10YR 6/2) to dark yellowish brown (10YR 4/2).

10.0-10.5 ft.  WEATHERED MANCOS SHALE:

8.5-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from
drilling change.
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PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795880.41

SITE
LOCATION

WL (FT BGS)
LOGGED BY

3.0CORE SIZE(S) (IN)
4.0

Hyleman, B.

Layne GeoConstruction

NORTH COORD. (FT)
2125591.86 REMARKS Packer test location approximately 6.0 ft. east of borehole 0079.

Log for borehole 0079 used for 0-10.5 ft.

DRILLING METHOD
DRILLING COMPANY

40.50

Casing Advance/HQ Core



38.0-40.5
ft.  Poor

20.5-30.5

30.5-38.5

38.5-40.5

Total Depth 40.5 ft.

Test Zone
#1 20-30'

Test Zone
#2 30-40'

10.5-38.0
ft.  Very

Poor

20.5-30.5 ft.  clayey shale,  weathered, fissile, bedded, damp, most of
run is stuck to the core barrel liner and must be pried off, thus crumbling
into soil-like particles and clumps and losing all rock integrity and
structure.  Limonite and gyspum mineralization is well developed.
Strongly calcic in places.

30.5-40.5 ft.  silty claystone with trace of very fine grained sand,
moderately weathered, rock becoming more competent.  Limonitic and
gypsum mineratlization on bedding planes.  At 36.0 ft., fracture 40
degrees 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.
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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 250 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 and Site 
Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site 
(RAP), 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 feet (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 the Work Plan for Characterization of Crescent Junction Disposal 
Site (DOE 2005, pp.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 (2005) was used to digitize and standardize all field-generated drill logs. 
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Figure 1. Location of Boreholes at the Crescent Junction Site 
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Table 1. Borehole Specifications at the Crescent Junction Site 
 

Borehole 
No. 

N 
Coordinatea 

E 
Coordinatea 

Ground 
Elevation 
(ft ngvd)b 

Total 
Depth 

(ft) 

Date 
Completed 

Geophysical 
Logs 

Hole 
Size 
(in) 

Casing 
(ft) 

Sample 
Type 

Drilling 
Methodc 

CRJ01-0001 6797154.03 2121993.62 5019.50 20.00 4-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0002 6796350.68 2121978.38 4996.90 20.75 4-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0003 6795547.32 2121963.14 4977.70 15.80 4-Nov-05 no 8.5 n/a SS 2.5" HSA 

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

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

CRJ01-0006 6797146.41 2122395.30 5019.30 15.60 3-Nov-05 no 8.5 n/a SS 2.5" HSA 

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

CRJ01-0008 6796343.05 2122380.06 4997.50 15.80 3-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0009 6795941.38 2122372.44 4988.30 10.40 3-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0010 6795539.70 2122364.82 4978.90 10.80 3-Nov-05 no 8.5 n/a SS 2.5" HSA 

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

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

CRJ01-0013 6794334.66 2122341.96 4954.10 11.00 2-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0014 6797138.79 2122796.98 5021.00 25.50 2-Nov-05 no 8.5 n/a SS 2.5" HSA 

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

CRJ01-0016 6796335.43 2122781.74 4997.60 20.40 2-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0017 6795933.76 2122774.12 4987.70 15.90 2-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0018 6795532.08 2122766.50 4978.50 15.30 2-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0019 6795130.40 2122758.88 4969.70 11.00 2-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0020 6794728.72 2122751.26 4960.90 10.50 1-Nov-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0021 6794327.04 2122743.63 4952.80 10.75 27-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0022 6793925.37 2122736.02 4945.40 10.50 27-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0023 6797485.70 2123187.03 5035.50 11.40 27-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0024 6797131.17 2123198.66 5023.30 20.30 26-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0025 6796729.49 2123191.04 5010.10 25.75 26-Oct-05 no 8.5 n/a SS 2.5" 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 8.5 n/a SS 2.5" HSA 

CRJ01-0028 6795524.46 2123168.17 4977.30 21.00 26-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0029 6795122.78 2123160.56 4967.80 30.40 26-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0030 6794721.10 2123152.93 4959.00 20.75 25-Oct-05 no 8.5 n/a SS 2.5" HSA 

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

CRJ01-0032 6793917.75 2123137.69 4944.10 11.00 25-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0033 6793515.74 2123147.56 4936.80 10.75 25-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0034 6797123.55 2123600.34 5021.80 15.50 25-Oct-05 no 8.5 n/a SS 2.5" HSA 

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

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

CRJ01-0037 6795918.52 2123577.47 4985.90 20.40 25-Oct-05 no 8.5 n/a SS 2.5" HSA 

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

CRJ01-0039 6795115.16 2123562.23 4966.90 20.75 24-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0040 6794713.48 2123554.61 4957.60 20.50 24-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0041 6794311.80 2123546.99 4949.80 12.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0042 6793910.12 2123539.37 4941.90 16.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0043 6797115.93 2124002.01 5018.70 11.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0044 6796714.25 2123994.39 5006.40 11.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA 
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Borehole 
No. 

N 
Coordinatea 

E 
Coordinatea 

Ground 
Elevation 
(ft ngvd)b 

Total 
Depth 

(ft) 

Date 
Completed 

Geophysical 
Logs 

Hole 
Size 
(in) 

Casing 
(ft) 

Sample 
Type 

Drilling 
Methodc 

CRJ01-0045 6796312.57 2123986.77 4993.60 11.00 23-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0046 6795910.90 2123979.15 4985.00 15.60 23-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0047 6795509.22 2123971.53 4974.40 15.50 23-Oct-05 no 8.5 n/a SS 2.5" 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 SS 2.5" HSA 

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

CRJ01-0051 6793902.50 2123941.05 4940.30 11.00 22-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0052 6793500.83 2123933.43 4933.50 15.75 22-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0053 6796706.63 2124396.07 5007.70 10.40 22-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0054 6796304.95 2124388.45 4993.10 11.25 22-Oct-05 no 8.5 n/a SS 2.5" 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 SS 2.5" HSA 

CRJ01-0057 6795099.92 2124365.59 4962.90 15.75 21-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0058 6794698.24 2124357.97 4954.10 15.50 21-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0059 6794296.56 2124350.35 4946.20 20.50 21-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0060 6793894.88 2124342.73 4938.10 12.00 21-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0061 6796699.01 2124797.75 5002.00 10.70 21-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0062 6796297.33 2124790.13 4989.10 10.50 21-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0063 6795895.65 2124782.51 4979.80 7.00 21-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0064 6795493.98 2124774.89 4973.80 6.00 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0065 6795092.30 2124767.27 4960.90 5.80 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0066 6794690.62 2124759.65 4952.60 10.80 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0067 6794288.94 2124752.02 4944.70 10.20 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0068 6793887.26 2124744.40 4936.60 10.50 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0069 6796691.39 2125199.43 4996.80 7.00 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0070 6796289.71 2125191.81 4986.90 21.00 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0071 6795888.03 2125184.19 4976.90 11.00 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0072 6795486.36 2125176.56 4967.30 11.50 20-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0073 6795084.68 2125168.94 4959.50 11.00 19-Oct-05 no 8.5 n/a SS 2.5" HSA 

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

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

CRJ01-0076 6793879.64 2125146.08 4933.90 10.50 19-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0077 6796683.77 2125601.10 4997.10 10.75 19-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0078 6796282.09 2125593.48 4985.50 15.50 19-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0079 6795880.41 2125585.86 4974.86 10.70 19-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0080 6795478.74 2125578.24 4966.70 15.70 19-Oct-05 no 8.5 n/a SS 2.5" 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 SS 2.5" HSA 

CRJ01-0083 6794273.70 2125555.38 4941.00 10.70 13-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0084 6796681.41 2126032.90 4993.00 11.00 12-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0085 6796253.92 2126024.79 4982.60 16.50 12-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0086 6795863.61 2126033.25 4972.90 16.00 12-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0087 6795461.93 2126025.63 4963.00 11.50 12-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0088 6795092.63 2126024.46 4954.90 16.50 12-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0089 6794690.96 2126016.84 4947.00 20.70 12-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0090 6797038.22 2126429.83 4999.40 15.50 11-Oct-05 no 8.5 n/a SS 2.5" HSA 
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Borehole 
No. 

N 
Coordinatea 

E 
Coordinatea 

Ground 
Elevation 
(ft ngvd)b 

Total 
Depth 

(ft) 

Date 
Completed 

Geophysical 
Logs 

Hole 
Size 
(in) 

Casing 
(ft) 

Sample 
Type 

Drilling 
Methodc 

CRJ01-0091 6796673.79 2126434.58 4990.20 10.80 11-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0092 6796246.30 2126426.47 4980.40 15.50 11-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0093 6795850.05 2126440.65 4971.00 20.70 11-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0094 6795460.44 2126411.56 4961.80 21.50 10-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0095 6794697.78 2126376.72 4945.50 15.75 10-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0096 6796636.02 2126834.80 4988.50 20.50 10-Oct-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0097 6795842.42 2126842.33 4969.40 19.70 27-Sep-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0098 6795171.16 2126829.42 4954.30 20.00 27-Sep-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0099 6796226.49 2127221.52 4977.40 9.75 26-Sep-05 no 8.5 n/a SS 2.5" HSA 

CRJ01-0100 6795514.03 2127198.93 4961.20 12.50 26-Sep-05 no 8.5 n/a SS 2.5" HSA 
aLocal coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone. 
bngvd = National geodetic vertical datum 
cHSA = Hollow stem auger 
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Appendix A 
 

Geotechnical Borehole Logs 
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Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.5 ft.  first refusal in bedrock.
15.0-15.5 ft.  WEATHERED MANCOS SHALE:

14.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK: inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML-SP);  pale brown (10YR 6/3), strong to weak HCL, dry,
medium dense, very fine grained sand, mottled, rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense, very fine grained sand (more than above), mottled, rock fragments.
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E

P
TH

(F
T 

B
G

L)

2.0-4.0 ft.  medium dense.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

20.00

S
A
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P

LE
R

E
C

O
V

E
R

Y
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)

Layne GeoConstruction

BOREHOLE LOG CRJ01-0001
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Reed, J.

5

10

15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

5019.50

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0001

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

11/04/2005 to 10/19/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2121993.62

6797154.03

DATE DRILLED

DRILL OPERATOR

SITE



16.5-20.0 ft.   Not Sampled.

7

Total Depth 20.75 ft.
Borehole terminated at depth of blow count refusal weathered Mancos Shale.

@20.75 ft.  first refusal in bedrock.

17.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  inferred from drilling change.

15.0-16.5 ft.   SANDY SILT (ML);  strong HCL, dry, very dense, very fine grained sand,
mottled.  @16.5 ft.  rock fragment (sandstone) in shoe.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);   strong HCL, dry, loose to medium dense, very fine
grained sand, mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);   strong HCL, dry, loose to medium dense, very fine grained
sand,  mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense, dry.

0-4.0 ft.  SANDY SILT (ML);  strong HCL, dry to very slightly moist, loose to medium dense,
very fine grained sand, roots, mottled.

20.0-20.75 ft.  WEATHERED MANCOS SHALE:  Sandstone;

12

5

8

2

4995

4990

4985

4980

4975

34

2.0

11

9

50

12

10

5

16

12

12

7

3

0.55

1.4

2.0

1.75

1.9

50/3"

SURFACE ELEV. ( FT NGVD)

DRILLING COMPANY

20.75

PROJECT

6796350.68

PAGE  1  OF  1

DRILLING METHOD

10

02/21/2006

23

2121978.38

HOLE DEPTH (FT)

Reed, J.

5

10

15

20

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

MOAB
LOCATION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0002

EAST COORD. (FT)
NORTH COORD. (FT)

4996.90

E
LE

V
.

(F
T 

N
G

V
D

)

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

D
E

P
TH

(F
T 

B
G

L)

GRAPHIC
LOG

B
LO

W
C

O
U

N
TS

47

REMARKS

BOREHOLE LOG CRJ01-0002
11/04/2005DATE DRILLED

DRILL OPERATOR

SITE Crescent Junction
Crescent Junction, UT.

SPLIT SPOON
Hollow Stem Auger



E
X

TE
N

T

7

15

19

Total Depth 15.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

15.8 ft.  first refusal in bedrock.

15.0-15.8 ft.  WEATHERED MANCOS SHALE :

12.5-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry,  medium dense
to dense, very fine grained sand,  mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, mottled.

50/4"

LITHOLOGIC DESCRIPTION

4975

4970

4965

4960

GRAPHIC
LOG

2.0

50

13

6

16

2 0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
loose to medium dense, very fine grained sand, roots, mottled.

16

8

6

3

16

12

9

4

6

4.0-5.0 ft.  Not Sampled.

0.5

1.8

1.9

1.75

D
E

P
TH

(F
T 

B
G

L)

2.0-4.0 ft  dry, medium dense.

@4.0 ft.  highly weathered sandstone rock fragments in shoe.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

15.80

Layne GeoConstruction

BOREHOLE LOG CRJ01-0003

02/21/2006PAGE  1  OF  1

Reed, J.
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15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4977.70

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0003

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

Neaman, J.6795547.32

DRILLING METHOD

REMARKS2121963.14
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

11/04/2005DATE DRILLED

DRILL OPERATOR

SITE



E
X

TE
N

T

6

15

29

Total Depth 15.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

15.8 ft.  first refusal in bedrock.

15.0-15.8 FT.  WEATHERED MANCOS SHALE :

13.5-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), weak HCL, dry, dense to very
dense, very fine grained sand,  mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL,  medium dense, trace
rock fragments, dry, very fine grained sand, mottled.

50/4"

LITHOLOGIC DESCRIPTION

4960

4955

4950

4945

GRAPHIC
LOG

1.95

35

15

7

11

3 0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
loose to medium dense, very fine grained sand, roots, mottled.

17

13

9

5

22

14

9

7

6

4.0-5.0 ft.  Not Sampled.

0.75

1.9

1.85

1.65

D
E

P
TH

(F
T 

B
G

L)

2.0-4.0 ft  medium dense, trace rock fragments, dry.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

15.80

Layne GeoConstruction

BOREHOLE LOG CRJ01-0004

02/21/2006PAGE  1  OF  1

Reed, J.
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15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4962.50

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0004

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

Neaman, J.6794743.96

DRILLING METHOD

REMARKS2121947.90
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

11/03/2005DATE DRILLED

DRILL OPERATOR

SITE



5

27

11

7

31

24

6

50/4"

Total Depth 10.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@10.8 ft.  first refusal in bedrock.

15

LITHOLOGIC DESCRIPTION

5030

5025

5020

1.8

E
LE

V
.

(F
T 

N
G

V
D

)

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

7

E
X

TE
N

T

7.0-10.0 ft.  Not Sampled.

D
E

P
TH

(F
T 

B
G

L)

GRAPHIC
LOG

B
LO

W
C

O
U

N
TS

30

12

7

2

10.0-10.8 ft.  WEATHERED MANCOS SHALE:
0.8

1.55

1.7

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dense to very dense,
rock fragments, dry, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft  medium dense, rock fragments, dry.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
loose to medium dense, very fine grained sand, roots, mottled.  Rock fragments.

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

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0005

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

5030.60

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0005

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6797522.39

DRILLING METHOD

REMARKS

SITE

2122396.60
DRILL OPERATOR

LOCATION
11/03/2005DATE DRILLED

10.80



Total Depth 15.6 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

2.0-4.0 ft  medium dense.

10

9

@15.6 ft.  first refusal in bedrock.

15.0-15.6 ft.  WEATHERED MANCOS SHALE:

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.

11.5-15.0 ft.  Not Sampled.

10.0-11.5 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry,  very dense, very
fine grained sand,  mottled, rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SILTY GRAVELLY SAND (SM);  pale brown (10YR 6/3), strong HCL, dry, loose
to medium dense, well graded sand, rounded to sub-angular.

3

E
X

TE
N

T

5015

5010

5005

5000

D
E

P
TH

(F
T 

B
G

L)

2.0

B
LO

W
C

O
U

N
TS

50-50/1"

26

7

8

0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
very fine grained sand, roots, mottled.

45

5

9

4

50/4.5"

10

10

6

4

4.0-5.0 ft.  Not Sampled.

0.45

1.25

1.6

1.6

LITHOLOGIC DESCRIPTION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

GRAPHIC
LOG

15.60

S
A
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P

LE
R

E
C

O
V

E
R

Y
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T.
)

Layne GeoConstruction

BOREHOLE LOG CRJ01-0006
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Reed, J.

5

10

15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

5019.30

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0006

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

11/03/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2122395.30

6797146.41

DATE DRILLED

DRILL OPERATOR

SITE



6

5

15

Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.75 ft.  first refusal in bedrock.

15.0-15.75 ft.  WEATHERED MANCOS SHALE;

13.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  inferred from drilling change.

12.0-15.0 ft.  Not sampled.

10.0-12.0 ft.  SANDY SILT (ML); very pale brown (10YR 7/4), strong HCL, dry, medium
dense, very fine grained sand, rock fragments, mottled.

7.0-10.0 ft.  Not sampled.

5.0-7.0 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong HCL,  dry, loose to
medium dense, very fine grained sand (more than above), mottled.

2

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

5005

5000

4995

4990

GRAPHIC
LOG

1.8

50-50/3"

7

6

5

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose very fine
grained sand, roots.

7

6

3

3

10

6

6

4

4

4.0-5.0 ft.  Not sampled.

0.6

2.0

1.75

1.65

D
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(F
T 

B
G

L)

2.0-4.0 ft  loose to medium dense, mottled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO
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C

O
U

N
TS

15.75
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Layne GeoConstruction

BOREHOLE LOG CRJ01-0007
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Reed, J.

5

10

15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

5008.40

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0007

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

11/03/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2122387.68

6796744.73

DATE DRILLED

DRILL OPERATOR

SITE
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N

T

5

14

10

Total Depth 15.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.8 ft.  first refusal in bedrock.

15.0-15.8 ft.  WEATHERED MANCOS SHALE:

14.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  yellow (10YR 7/6), strong HCL, dry, medium dense, very
fine grained sand, trace rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense,
very fine grained sand (increase in sand), mottled, rock fragments.

50/3.5"

LITHOLOGIC DESCRIPTION

4995

4990

4985

4980

GRAPHIC
LOG

1.9

46

6

7

10

3 0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose very fine
grained sand, roots, mottled, rock fragments.

7

10

7

4

9

11

8

4

7

4.0-5.0 ft.  Not Sampled.

0.6

2.0

1.9

2.0

D
E

P
TH

(F
T 

B
G

L)

2.0-4.0 ft.  medium dense.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

15.80

Layne GeoConstruction

BOREHOLE LOG CRJ01-0008

02/21/2006PAGE  1  OF  1

Reed, J.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4997.50

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0008

EAST COORD. (FT)
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)

S
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E
C

O
V
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Y
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Neaman, J.6796343.05

DRILLING METHOD

REMARKS2122380.06
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

11/03/2005DATE DRILLED

DRILL OPERATOR

SITE



7

24

10

5

22

22

6

4

Total Depth 10.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@10.4 ft.  first refusal in bedrock.

12

E
X
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N

T

4985

4980

4975

1.8

E
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V
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N
G

V
D
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6

5.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

LITHOLOGIC DESCRIPTION

D
E

P
TH

(F
T 

B
G

L)

GRAPHIC
LOG

B
LO

W
C

O
U

N
TS

50/5"

12

6

S
A
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LE
R

E
C

O
V

E
R

Y
(F

T.
)

10.0-10.4 ft.  WEATHERED MANCOS SHALE :0.5

1.65

1.9

5.0-5.5 ft.  SANDY SILT (ML);  white (10YR 8/1), strong HCL, dry, medium dense, very fine
grained sand, trace rock fragments.

4.0-5.0 ft.  Not Sampled.

3.5-4.0 ft.  color changes to white (10YR 8/1), strong HCL, dry, medium dense, very fine
grained sand, trace rock fragments.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense, very
fine grained sand, roots, mottled.

7.0-10.0 ft.  Not Sampled.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0009

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4988.30

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0009

2122372.44

10.40

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795941.38

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
11/03/2005

DRILLING COMPANY



11

@10.8 ft.  first refusal in bedrock.
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8

3
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1
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9

5

EAST COORD. (FT)

4
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4965

2.0

50/3.5"
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10.0-10.8 ft.  WEATHERED MANCOS SHALE:

E
X

TE
N

T

LITHOLOGIC DESCRIPTION
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Total Depth 10.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

0.6

1.75

1.65

7.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  very pale brown (10YR 8/4), strong HCL, dry, medium
dense to dense, very fine grained sand, trace roots and rock fragments,

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, very fine
grained sand, roots, mottled.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

CRJ01-0010
LOGGED BY

BOREHOLE LOG CRJ01-0010

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SITE

DATE DRILLED

Hollow Stem Auger

4978.90

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER SPLIT SPOON

2122364.82

10.80

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795539.70

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
11/03/2005

DRILLING COMPANY
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Total Depth 15.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.8 ft.   first refusal in bedrock.

15.0-15.8 ft.  WEATHERED MANCOS SHALE:

13.5-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY, SILTY GRAVEL (GM);  pale brown (10YR 6/3), strong HCL, dry,
dense to very dense, gravel is sub-rounded, well graded, fine, mottled, mostly sandstone
fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  brownish yellow (10YR 6/6), strong HCL, dry, medium
dense, very fine grained sand, mottled, rock fragments.

50/4"

LITHOLOGIC DESCRIPTION

4965

4960

4955

4950

GRAPHIC
LOG

1.95

29

17

5

11

2 0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.
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4.0-5.0 ft.  Not Sampled.
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2.0-4.0 ft.  medium dense.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY
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TS

15.80

Layne GeoConstruction

BOREHOLE LOG CRJ01-0011
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4969.50

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0011
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Neaman, J.6795138.02

DRILLING METHOD

REMARKS2122357.20
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

11/03/2005DATE DRILLED

DRILL OPERATOR

SITE
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@11.0 ft.  first refusal in bedrock.
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1.8

1.75

10.0-11.0 ft.  WEATHERED MANCOS SHALE:  parts of rabbit in bottom samples -
discarded samples.

8.5-10 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, very fine grained sand, mottled, rock fragments, trace roots.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots.

Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

2.0-4.0 ft.  medium dense, mottled.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction

CRJ01-0012
LOGGED BY

BOREHOLE LOG CRJ01-0012

02/21/2006PAGE  1  OF  1

MOAB

5

10

U.S. DEPARTMENT OF ENERGY

SITE

DATE DRILLED

Hollow Stem Auger

4961.40

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER SPLIT SPOON

NORTH COORD. (FT)

11.00

11/03/2005PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

LOCATION DRILLING COMPANY

6794736.34 DRILL OPERATOR
2122349.58 REMARKS

DRILLING METHOD
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7

7

6

7

6

7

50/5"

Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@11.0 ft.  first refusal in bedrock.

8

LITHOLOGIC DESCRIPTION
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7.0-10.0 ft.  Not Sampled.
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25

4
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2

10.0-11.0 ft.  WEATHERED MANCOS SHALE:
0.75

1.75

1.95

5.0-7.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, very slightly moist
to dry, medium dense, very fine grained sand, mottled, rock fragments.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots.

9.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0013

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4954.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0013

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794334.66

DRILLING METHOD

REMARKS

SITE

2122341.96
DRILL OPERATOR

LOCATION
11/02/2005DATE DRILLED

11.00



7.0-10.0 ft.  Not Sampled.

Total Depth 25.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@25.5 ft.  first refusal in bedrock.
25-25.5 ft.  WEATHERED MANCOS SHALE:

23.0-25.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  no drilling change, but inferred
to occur midway in the range of 21.0-25.0 ft.

21.0-25.0 ft.  Not Sampled.

20.0-21.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, very dense, very
fine grained sand, mottled.

17.0-20.0 ft.  Not Sampled.

15.0-17.0 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, very dense, very
fine grained sand,  mottled.

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL,  dry, medium
dense, very fine grained sand, trace rock fragments, mottled.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, medium dense,
very fine grained sand, roots, trace rock fragments, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  dry

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
medium dense, very fine grained sand, roots, trace rock fragments, mottled.

11

12.0-15.0 ft.  Not Sampled.
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5020

5015
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5005

5000

4995

10

1.955

50/5"
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0.5

0.8

1.65

1.85

1.75

1.55

13

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6797138.79

DRILLING METHOD

REMARKS2122796.98

DRILLING COMPANY

NORTH COORD. (FT)

LOCATION
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32

11/02/2005DATE DRILLED 8.0
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

Reed, J.

25.50

CORE SIZE(S) (IN)

02/21/2006

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

MOAB

WL (FT BGS)
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EAST COORD. (FT)

LITHOLOGIC DESCRIPTION

CRJ01-0014
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4

50/4"
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SPLIT SPOON
DRILL OPERATOR

SITE

BOREHOLE LOG CRJ01-0014

Hollow Stem Auger

5021.00

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER



17.0-20.0 ft.  Not Sampled.

8

Total Depth 20.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@25.75 ft.  first refusal in bedrock.

20.0-20.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), weak HCL, dry, dense to
very dense, very fine grained sand,  mottled, rock fragments.

15.0-17.0 ft.   SANDY SILT (ML);  very pale brown (10YR 7/3), weak HCL, dry, dense to
very dense, very fine grained sand,  mottled, rock fragments.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    very pale brown (10YR 7/3), strong HCL, dry, medium
dense, very fine grained sand, trace rock fragments, mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, moist to dry, medium
dense, very fine grained sand, trace roots, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
loose, very fine grained sand, roots, mottled.

20.5-20.75 ft.  WEATHERED MANCOS SHALE BEDROCK:
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SURFACE ELEV. ( FT NGVD)

DRILLING COMPANY

20.75

PROJECT

6796737.11

PAGE  1  OF  1

DRILLING METHOD

8

02/21/2006

20

2122789.36

HOLE DEPTH (FT)

Reed, J.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

MOAB
LOCATION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0015

EAST COORD. (FT)
NORTH COORD. (FT)
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LITHOLOGIC DESCRIPTION
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43-50/3"

REMARKS

BOREHOLE LOG CRJ01-0015
11/02/2005DATE DRILLED

DRILL OPERATOR

SITE Crescent Junction
Crescent Junction, UT.

SPLIT SPOON
Hollow Stem Auger



15.0-16.5 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, dense
to very dense, very fine grained sand,  mottled, trace rock fragments.

Total Depth 20.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.4 ft.  first refusal in bedrock.
20.0-20.4 ft.  WEATHERED MANCOS SHALE:

16.5-20.0 ft.  Not Sampled.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong to weak HCL, dry,
medium dense, increase in very fine grained sand.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, mottled, medium
dense to very dense, very fine grained sand, trace roots, sandstone rock fragment @7.0 ft.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  dry, mottled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
medium dense, very fine grained sand, roots.

8

17.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
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SURFACE ELEV. ( FT NGVD)

DRILLING COMPANY

20.40

PROJECT

6796335.43
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2122781.74

HOLE DEPTH (FT)
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

MOAB
LOCATION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0016

EAST COORD. (FT)
NORTH COORD. (FT)
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50/4.5"

REMARKS

BOREHOLE LOG CRJ01-0016
11/02/2005DATE DRILLED

DRILL OPERATOR

SITE Crescent Junction
Crescent Junction, UT.

SPLIT SPOON
Hollow Stem Auger



4.0-5.0 ft.  Not Sampled.

17

10

7

6

8

Total Depth 15.9 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.9 ft.  first refusal in bedrock.

15.0-15.9 ft.  WEATHERED MANCOS SHALE:

12.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    very pale brown (10YR 8/3), weak HCL, dry, dense to
very dense,  very fine grained sand, rock fragments, mottled.

7.0-10.0 ft.  Not Sampled.
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LITHOLOGIC DESCRIPTION
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2.0-4.0 ft.  medium dense, no roots or rock fragments.

3

50/4.5"

19

11
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5

27

14

13

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, very fine grained sand, mottled.

0.9

1.75

2.0

1.75

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled, rock fragments.
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HOLE DEPTH (FT)

Layne GeoConstruction
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GRAND JUNCTION, COLORADO
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U.S. DEPARTMENT OF ENERGY

SURFACE ELEV. ( FT NGVD)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
WELL NUMBER

PROJECT

Hollow Stem Auger

4987.70

Crescent Junction, UT.
Crescent Junction

SPLIT SPOONSAMPLING METHODCRJ01-0017

EAST COORD. (FT)
Neaman, J.

DATE DRILLED

6795933.76

DRILLING METHOD

REMARKS2122774.12
NORTH COORD. (FT)

LOCATION
11/02/2005

15.90

DRILL OPERATOR

SITE
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Total Depth 15.3 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.3 ft.  first refusal in bedrock.
15.0-15.3 ft.  WEATHERED MANCOS SHALE:

13.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.   Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    very pale brown (10YR 7/3), strong HCL, dry, dense to
very dense,  very fine grained sand, mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense,
very fine grained sand, rock fragments.  Rock fragments in shoe.
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LITHOLOGIC DESCRIPTION
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0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, very slightly moist to dry,
loose to medium dense, very fine grained sand, roots.
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2.0-4.0 ft.  medium dense, dry, more sand, rock fragments in shoe.

WL (FT BGS)
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PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4978.50

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0018
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Neaman, J.

11/02/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2122766.50

6795532.08

DATE DRILLED

DRILL OPERATOR

SITE
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@11.0 ft.  first refusal in bedrock.
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10.0-11.0 ft.  WEATHERED MANCOS SHALE BEDROCK:
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Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

0.85

1.75

1.9

7.0-10.0 ft.  Not Sampled.  No drilling Change.

5.0-7.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, medium dense, very
fine grained sand, mottled.  No roots.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  dry.

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.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

CRJ01-0019
LOGGED BY

BOREHOLE LOG CRJ01-0019

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

SITE

DATE DRILLED

Hollow Stem Auger

4969.70

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER SPLIT SPOON

2122758.88

11.00

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795130.40

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
11/02/2005

DRILLING COMPANY
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Total Depth 10.5 ft.
Borehole terminated at depth of (second) blow count refusal in weathered Mancos Shale.
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LITHOLOGIC DESCRIPTION
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50/5.5"

5.0-6.4 ft.  WEATHERED MANCOS SHALE :

E
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V
.

(F
T 

N
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V
D

)

10.0-10.5 ft.  MANCOS SHALE :0.4

1.4

1.7

4.5-5.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  No drilling change, but inferred to
occur midway in the range of 4.0-5.0 ft.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  brownish yellow (10YR 6/6), strong HCL, moist to dry, loose to
medium dense, very fine sand, roots, mottled, rock fragments, rock fragments in shoe.

6.4-10.0 ft.  Not Sampled.  @6.4 ft. first refusal in bedrock.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction

CRJ01-0020
LOGGED BY

BOREHOLE LOG CRJ01-0020

02/21/2006PAGE  1  OF  1

MOAB

5

10

U.S. DEPARTMENT OF ENERGY

SITE

DATE DRILLED

Hollow Stem Auger

4960.90

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER SPLIT SPOON

REMARKS

11/01/2005
LOCATION

10.50

NORTH COORD. (FT)

PROJECT

2122751.26

DRILLING COMPANY

HOLE DEPTH (FT)

DRILL OPERATOR

DRILLING METHOD

SURFACE ELEV. ( FT NGVD)

6794728.72
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18

14

7

25

15

9

50/3"

Total Depth 10.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@10.75 ft.  first refusal in bedrock.
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LITHOLOGIC DESCRIPTION
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7.0-10.0 ft.  Not Sampled.
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29

8

6

4

10.0-10.75 ft.  WEATHERED MANCOS SHALE:
0.75

1.95

1.75

5.0-7.0 ft.  SANDY SILT (ML);  vary pale brown (10YR 8/2), strong HCL, dry, medium
dense, very fine grained sand, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense, mottled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots.

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

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0021

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4952.80

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0021

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794327.04

DRILLING METHOD

REMARKS

SITE

2122743.63
DRILL OPERATOR

LOCATION
10/27/2005DATE DRILLED

10.75
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17

17

5

34
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3

Total Depth 10.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@10.5 ft.  first refusal in bedrock.
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6.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

LITHOLOGIC DESCRIPTION
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10.0-10.5 ft.  WEATHERED MANCOS SHALE:0.5

1.85

1.5

5.0-6.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), strong HCL, dry, medium
dense to dense, very fine grained sand, mottled, rock fragments.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  very pale brown (10YR 7/3), medium dense to dense.

0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
very fine grained sand, rock fragments, mottled.

7.0-10.0 ft.  Not Sampled.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0022

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4945.40

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0022

2122736.02

10.50

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6793925.37

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/27/2005

DRILLING COMPANY
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50/4.5"

17

9

13

19

10.0-11.4 ft.  WEATHERED MANCOS SHALE:

13

33

Total Depth 11.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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LITHOLOGIC DESCRIPTION

18

GRAPHIC
LOG
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N
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19

12
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3

7.5-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

E
X
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N

T

@11.4 ft.  first refusal in bedrock.

1.25

1.95

1.6

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);   light gray (10YR 7/2), strong HCL, dry, medium dense, very
fine grained sand, mottled, rock fragments include both shale and sandstone.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  pale brown (10YR 6/3), strong HCL, more rock fragments, no roots.

0-4.0 ft.  SANDY SILT (ML);  grayish brown (10YR 5/2), weak HCL, dry, medium dense,
very fine grained sand, roots, rock fragments, mottled.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0023

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

5035.50

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0023

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6797485.70

DRILLING METHOD

REMARKS

SITE

2123187.03
DRILL OPERATOR

LOCATION
10/27/2005DATE DRILLED

11.40



16.5-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

15.0-16.5 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, very dense,
very fine grained sand, mottled.

12.0-15.0 ft.  Not Sampled.

5020

5015

5010

5005

5000

7.0-10.0 ft.  Not Sampled.

SPLIT SPOON

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, very fine
grained sand, roots, mottled, rock fragments.

DATE DRILLED

6797131.17

DRILLING METHOD

REMARKS2123198.66
NORTH COORD. (FT)

LOCATION

HOLE DEPTH (FT)

10/26/2005PROJECT

DRILL OPERATOR

SITE

1.75

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), weak HCL, dry, dense, very fine
to fine grained sand, mottled.

0.3

1.35

1.95

SURFACE ELEV. ( FT NGVD)

1.8

Layne GeoConstruction
MOAB

DRILLING COMPANY

20.30

1.8

Neaman, J.
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2.5

BIT SIZE(S) (IN)

Hollow Stem Auger

5023.30

8.0

Crescent Junction
CORE SIZE(S) (IN)

SAMPLING METHODWELL NUMBER CRJ01-0024

EAST COORD. (FT)

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense,  very fine grained sand, mottled.

Crescent Junction, UT.

BOREHOLE LOG CRJ01-0024

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

Reed, J.

WL (FT BGS)
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20.0-20.3 ft.  WEATHERED MANCOS SHALE:
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Total Depth 20.3 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.3 ft.  first refusal in bedrock.
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7.0-10.0 ft.  Not Sampled.

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

@25.75 ft.  first refusal in bedrock.
25.0-25.75 ft.  WEATHERED MANCOS SHALE:

23.0-25.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

21.0-25.0 ft.  Not Sampled.

20.0-21.0 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, very dense,
very fine grained sand, mottled.  Rock fragments.

16.5-20.0 ft.  Not Sampled.

15.0-16.5 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, very dense,
very fine grained sand, mottled.  No rock fragments.

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, dense to very
dense, very fine to fine grained sand, mottled, rock fragments.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense to dense,  very fine grained sand, mottled, rock fragments.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.

40

12.0-15.0 ft.  Not Sampled.
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50/4.5"

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6796729.49

DRILLING METHOD

REMARKS2123191.04

DRILLING COMPANY

NORTH COORD. (FT)

LOCATION
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10/26/2005DATE DRILLED 8.0
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

Reed, J.

25.75

CORE SIZE(S) (IN)

02/21/2006

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

MOAB

WL (FT BGS)
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LITHOLOGIC DESCRIPTION
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SPLIT SPOON
DRILL OPERATOR

SITE

BOREHOLE LOG CRJ01-0025

Hollow Stem Auger

5010.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER



Total Depth 16.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

2.0-4.0 ft.  medium dense.

13

10

@16.0 ft  first refusal in bedrock.

15.0-16.0 ft.  WEATHERED MANCOS SHALE:  Highly weathered.

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.

11.0-15.0 ft.  Not Sampled.

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

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled, trace rock fragments.  @6.5 fine to medium
grained sand.
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0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled, trace rock fragments.

50/5"

50/5"
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5

4.0-5.0 ft.  Not Sampled.
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LITHOLOGIC DESCRIPTION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
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HOLE DEPTH (FT)

MOAB
DRILLING COMPANY
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Layne GeoConstruction

BOREHOLE LOG CRJ01-0026

02/21/2006PAGE  1  OF  1

Reed, J.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4997.90

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0026

EAST COORD. (FT)
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)

Neaman, J.

10/26/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2123183.42

6796327.81

DATE DRILLED

DRILL OPERATOR

SITE



15.0-16.5 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, dense
to very dense, very fine grained sand, mottled.

Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.5 ft.   first refusal in bedrock.
20.0-20.5 ft.  WEATHERED MANCOS SHALE:

16.5-20.0 ft.  Not Sampled.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), weak HCL, dry, medium dense,
very fine grained sand, mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, medium dense
with rock fragments, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense with rock fragments.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, rock fragment in shoe.

12

18.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  No drilling change, but inferred
to occur midway in the range of 16.5 to 20.0 ft.
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SURFACE ELEV. ( FT NGVD)

DRILLING COMPANY

20.50

PROJECT

6795926.14

PAGE  1  OF  1
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HOLE DEPTH (FT)

Reed, J.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

MOAB
LOCATION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
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BIT SIZE(S) (IN)
Layne GeoConstruction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0027

EAST COORD. (FT)
NORTH COORD. (FT)
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REMARKS

BOREHOLE LOG CRJ01-0027
10/26/2005DATE DRILLED

DRILL OPERATOR

SITE Crescent Junction
Crescent Junction, UT.

SPLIT SPOON
Hollow Stem Auger



17.0-20.0 ft.  Not Sampled.

9

Total Depth 21.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@21.0 ft.   first refusal in bedrock.

20.0-20.5 ft. SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, dense to
very dense, very fine grained sand.

15.0-16.5 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, dense
to very dense, very fine grained sand.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, dense to very
dense, very fine grained sand, mottled, trace rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, very fine grained sand, mottled, trace rock fragments.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.

20.5-21.0 ft.  WEATHERED MANCOS SHALE BEDROCK:
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SURFACE ELEV. ( FT NGVD)
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SAMPLING METHODWELL NUMBER CRJ01-0028

EAST COORD. (FT)
NORTH COORD. (FT)

Crescent Junction, UT.
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BOREHOLE LOG CRJ01-0028
10/26/2005DATE DRILLED

DRILL OPERATOR

SITE

Neaman, J.

Crescent Junction
SPLIT SPOON

Hollow Stem Auger

4977.30
REMARKS



15.0-17.0 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, medium dense to
dense, very fine grained sand, trace rock fragments, mottled.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong to weak HCL, medium
dense to dense, very fine grained sand, mottled.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong to weak HCL, medium
dense, very fine grained sand, mottled.

4965

4960

4955

4950

4945

4940

4935

2.0-4.0 ft.  trace rock fragments.

6795122.78

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction

U.S. DEPARTMENT OF ENERGY

MOAB
DRILLING COMPANY

30.40

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

1.9

4.0-5.0 ft.  Not Sampled.
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1.6

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, loose to medium dense,
very fine grained sand, roots, mottled.

Hollow Stem Auger

4967.80

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0029
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50/4.5"

BOREHOLE LOG CRJ01-0029

02/21/2006PAGE  1  OF  1

DRILLING METHOD

REMARKS2123160.56

LOCATION

22

10/26/2005DATE DRILLED

DRILL OPERATOR

SITE

NORTH COORD. (FT)

30.0-30.4 ft.  MANCOS SHALE:

7

20.5-25.0 ft.  Not Sampled.  @20.5 ft.  first refusal in bedrock.
50/5"

25.0-27.0 ft.   MANCOS SHALE:21

8

9

Total Depth 30.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

27.0-30.0 ft.  Not sampled.

2

17.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
Not Sampled.

12

6

7

2

26

22

16

20.0-20.5 ft.  WEATHERED MANCOS SHALE:  No recovery.

6

25

23

19

7

7

4

34

50

21

5



16.5-17.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

7

Total Depth 20.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.75 ft.  first refusal in bedrock.

17.0-20.0 ft.  Not Sampled.

15.0-16.5 ft.   SANDY SILT (ML);  very pale brown (10YR 7/3), strong to weak HCL, dry,
medium dense, very fine grained sand, trace rock fragments.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), strong to weak HCL, dry,
medium dense, very fine grained sand, trace rock fragments, trace roots.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), strong to weak HCL, dry,
medium dense, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.

20.0-20.75 ft.  WEATHERED MANCOS SHALE:
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8

3

4955

4950

4945

4940

4935
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7
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11
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0.55

2.0

1.8

1.95

1.9

50/3"

DRILLING COMPANY

20.75

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794721.10
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DRILLING METHOD
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02/21/2006
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2123152.93

WL (FT BGS)
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

MOAB

Reed, J.
CORE SIZE(S) (IN)
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BIT SIZE(S) (IN)
Layne GeoConstructionLOCATION
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SAMPLING METHODWELL NUMBER CRJ01-0030

EAST COORD. (FT)
NORTH COORD. (FT)
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44

16

BOREHOLE LOG CRJ01-0030
10/25/2005DATE DRILLED

DRILL OPERATOR

SITE

Neaman, J.

Crescent Junction
SPLIT SPOON

Hollow Stem Auger

4959.00
REMARKS



12

9

32

7

Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.75 ft.  first refusal in bedrock.

15.0-15.75 ft.  WEATHERED MANCOS SHALE:

13.5-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, dense
to very dense, very fine grained sand.

7.0-10.0 ft.  Not Sampled.
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LITHOLOGIC DESCRIPTION

4950

4945

4940

4935

GRAPHIC
LOG

1.95

46

16

15

7

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, loose to medium dense,
very fine grained sand, roots, mottled.

50/3"

19

11

8

5

35
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8 5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense, very fine grained sand.
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4.0-5.0 ft.  Not Sampled.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO
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WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4951.60

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0031
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Neaman, J.

10/25/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2123145.31

6794319.42

DATE DRILLED

DRILL OPERATOR

SITE
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50/5"

Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@11.0 ft.  first refusal in bedrock.
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LITHOLOGIC DESCRIPTION

4940

4935

4930
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7.0-10.0 ft.  Not Sampled.
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28

7

5

2

10.0-11.0 ft.  WEATHERED MANCOS SHALE:
0.9

1.9

1.8

5.0-7.0 ft.  SANDY SILT (ML);   pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, mottled.

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

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0032

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4944.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0032

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6793917.75

DRILLING METHOD

REMARKS

SITE

2123137.69
DRILL OPERATOR

LOCATION
10/25/2005DATE DRILLED

11.00
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7.0-10.0 ft.  Not Sampled.  @7.0 ft.  first refusal in bedrock.
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Total Depth 10.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

0.5

1.5

1.6

5.0-7.0 ft.  WEATHERED MANCOS SHALE:

4.0-5.0 ft.   WEATHERED MANCOS SHALE BEDROCK:  Not sampled.

@4.0 ft.  highly weathered Mancos Shale bedrock in shoe.

0-4.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, very fine grained sand, roots, rock fragments, mottled.

10.0-10.75 ft.  MANCOS SHALE:

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

CRJ01-0033
LOGGED BY

BOREHOLE LOG CRJ01-0033

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

SITE

DATE DRILLED

Hollow Stem Auger

4936.80

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER SPLIT SPOON

2123147.56

10.75

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6793515.74

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/25/2005

DRILLING COMPANY
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Total Depth 15.50 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.5 ft.   first refusal in bedrock.
15.0-15.50 ft.  WEATHERED MANCOS SHALE:

13.5-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

11.5-15.0 ft.  Not Sampled.

9.5-11.5 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, medium dense,
very fine to fine grained sand, rock fragment (mostly at 11.5 ft.).

7.0-9.5 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), weak HCL, dry, loose to medium dense,
very fine grained sand, rock fragments at 7.0 ft.
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LITHOLOGIC DESCRIPTION
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50/5"
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0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
very fine grained sand, roots, rock fragments, mottled.
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4.0-5.0 ft.  Not Sampled.
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2.0-4.0 ft.  medium dense to dense.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO
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WELL NUMBER SPLIT SPOON
Hollow Stem Auger
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Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0034
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Neaman, J.

10/25/2005

NORTH COORD. (FT)
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LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2123600.34

6797123.55

DATE DRILLED

DRILL OPERATOR

SITE
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Total Depth 15.25 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

15.25 ft.   first refusal in bedrock.

14.5-15.25 ft.  WEATHERED MANCOS SHALE:

12.0-14.5 ft.  WEATHERED MANCOS SHALE BEDROCK:  Not sampled.
@12.0 ft., highly weathered Mancos Shale bedrock in shoe.

10.0-12.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), weak HCL, dry, medium dense to very
dense, very fine grained sand, mottled, trace rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), weak HCL, dry, medium dense to dense,
very fine grained sand, mottled, trace rock fragments.

50/3"

LITHOLOGIC DESCRIPTION
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2 0-2.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, very fine grained sand, roots, rock fragments.
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2.0-4.0 ft.  color change to brown (10YR 5/3), weak HCL, dry, medium dense, very fine
grained sand, mottled, trace rock fragments.

WL (FT BGS)
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DRILL OPERATOR

SITE



@17.0 ft., highly weathered Mancos Shale bedrock in shoe.

Total Depth 20.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.4 ft.  first refusal in bedrock.

8

17.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Not sampled.

15.0-17.0 ft.   SANDY CLAYEY SILT (ML);  lightly yellowish brown (10YR 6/4), strong to
weak HCL, dry to very slightly moist, medium dense to very dense, very fine grained sand,
trace rock fragments, mottled, very slightly cohesive.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY CLAYEY SILT (ML);  light yellowish brown (10YR 6/4), weak HCL, dry
to very slightly moist, medium dense, very fine grained sand, very slightly cohesive,
mottled, trace rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry to very slightly
moist, very fine grained sand, roots, slightly cohesive, rock fragments, mottled.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry to very slightly moist,
very fine grained sand, roots, slightly cohesive, rock fragments, mottled.

20.0-20.4 ft.  WEATHERED MANCOS SHALE:  highly weathered.
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15.0-16.0 ft.   SANDY SILT (ML);  very pale brown (10YR 7/3), strong HCL, dry, dense to
very dense, very fine grained sand, rock fragments, mottled.

Total Depth 20.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.4 ft.   first refusal in bedrock.
20.0-20.4 ft.  WEATHERED MANCOS SHALE:

16.0-20.0 ft.  Not Sampled.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  brownish yellow (10YR 6/6), weak HCL, dry, medium
dense to dense, very fine grained sand,  trace rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense to dense, very fine grained sand, rock fragments, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense, rock fragments (more than above).

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, shale rock fragments, mottled.

35

18.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

19

10

10

3

4985

4980

4975

4970

4965

50/4"

2.0

17

8

22

12

9

27

22

14

8

6

0.45

0.75

2.0

2.0

1.75

3

2123577.47

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction CORE SIZE(S) (IN)

WL (FT BGS)

DRILLING COMPANY

20.40

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795918.52

20

DRILLING METHOD

50/4"

MOAB

BOREHOLE LOG CRJ01-0037

02/21/2006PAGE  1  OF  1

8.0

REMARKS

5

10

15

20

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

Reed, J.

4985.90

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0037

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

D
E

P
TH

(F
T 

B
G

L)

GRAPHIC
LOG

B
LO

W
C

O
U

N
TS

DATE DRILLED

NORTH COORD. (FT)

LOCATION
Hollow Stem Auger

10/25/2005

DRILL OPERATOR
SPLIT SPOON

SITE



10

6

50/4.5"

6

Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.75 ft.   first refusal in bedrock.
15.5-15.75 ft.  WEATHERED MANCOS SHALE BEDROCK:

15.0-15.5 ft. SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, dense to
very dense, very fine grained sand,  rock fragments (mostly in shoe).

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, dense to
very dense, very fine grained sand,  rock fragments (mostly in shoe).

7.0-10.0 ft.  Not Sampled.

4

E
X
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N

T

LITHOLOGIC DESCRIPTION

4975

4970

4965

4960

GRAPHIC
LOG

1.95

41

16

10

6

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, trace rock fragments, mottled.

50/3"

34

7

10

4

41

9

10

6 5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense,  very fine grained sand, mottled.

0.75

1.8

2.0

1.6

D
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(F
T 

B
G

L)

4.0-5.0 ft.  Not Sampled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

15.75
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P
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R
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V

E
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Y
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)

Layne GeoConstruction

BOREHOLE LOG CRJ01-0038

02/21/2006PAGE  1  OF  1

Reed, J.
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10

15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4975.30

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0038

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

10/24/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2123569.85

6795516.84

DATE DRILLED

DRILL OPERATOR

SITE



16.5-20.0 ft.  Not Sampled.

11

Total Depth 20.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.75 ft.  first refusal in bedrock.

20.0-20.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong to weak HCL, dry,
very dense, very fine grained sand, rock fragments, mottled.

15.0-16.5 ft.   SANDY SILT (ML);  very pale brown (10YR 7/4), strong to weak HCL, dry,
very dense, very fine grained sand, rock fragments, mottled.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, medium
dense to very dense, very fine grained sand, rock fragments.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong to weak HCL, dry, loose to
medium dense, very fine to fine grained sand (more than above), slightly cohesive.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense, mottled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, very fine grained sand, roots, trace rock fragments.

20.5-20.75 ft.  WEATHERED MANCOS SHALE BEDROCK:

26

4

5

3

4965

4960

4955

4950

4945

38

1.9

5

8

50/5"

5

8

7

35

8

8

7

4

0.75

1.5

1.9

1.85

1.65

50/3"

SURFACE ELEV. ( FT NGVD)

DRILLING COMPANY

20.75

PROJECT

6795115.16

PAGE  1  OF  1

DRILLING METHOD

15

02/21/2006

20

2123562.23

HOLE DEPTH (FT)

Reed, J.

5

10

15

20

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

MOAB
LOCATION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0039

EAST COORD. (FT)
NORTH COORD. (FT)

4966.90
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LITHOLOGIC DESCRIPTION
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48

REMARKS

BOREHOLE LOG CRJ01-0039
10/24/2005DATE DRILLED

DRILL OPERATOR

SITE Crescent Junction
Crescent Junction, UT.

SPLIT SPOON
Hollow Stem Auger



Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

2.0-4.0 ft.  rock fragments, trace roots, mottled.

@20.5 ft.  first refusal in bedrock.
20.0-20.5 ft.  WEATHERED MANCOS SHALE:

18.5-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  no drilling change, but inferred
to occur midway in the range of 17.0 to 20.0 ft.

15.0-16.5 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, dense to very
dense, very fine grained sand, mottled.  Parts of prairie dog on center bit - discard samples.

Layne GeoConstruction

10.0-12.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry, medium dense,
very fine grained sand, mottled.

6.5-10.0 ft.  Not Sampled.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense, very
fine grained sand, roots.

5.0-6.5 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry,  dense to very
dense, very fine grained sand, rock fragments, trace roots, mottled.

5

10

15

20

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

1.8

0.5

1.4

1.8

4955

4950

4945

4940

4935

BOREHOLE LOG CRJ01-0040

02/21/2006PAGE  1  OF  1

17.0-20.0 ft.  Not Sampled.

2.0

Crescent Junction, UT.

SPLIT SPOON
Hollow Stem Auger

4957.60

SITE Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0040

EAST COORD. (FT)

12.0-15.0 ft.  Not Sampled.

DRILLING METHOD

MOAB
DRILLING COMPANY

20.50

PROJECT

HOLE DEPTH (FT)

6794713.48
REMARKS2123554.61

NORTH COORD. (FT)

LOCATION
10/24/2005DATE DRILLED

DRILL OPERATOR

SURFACE ELEV. ( FT NGVD)

50/5"
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50/5"
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LITHOLOGIC DESCRIPTION
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41

13

6

4

50/5"

12

10.5-12.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

4

8

Total Depth 12.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

7

GRAPHIC
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4945

4940

4935
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4

5

3

36

10.0-10.5 ft.  SANDY SILT (ML);   very pale brown (10YR 7/4), strong HCL, dry,  medium
dense, very fine grained sand, mottled.

LITHOLOGIC DESCRIPTION

@12.0 ft.   first refusal in bedrock.

1.75

1.9

1.65

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    very pale brown (10YR 7/4), strong HCL, dry,  medium
dense, very fine grained sand (more than above), mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, very fine
grained sand, roots, trace rock fragments.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction 2.5

BOREHOLE LOG CRJ01-0041

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

MOAB

SPLIT SPOON
SITE Hollow Stem Auger

DRILL OPERATOR

4949.80

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0041

EAST COORD. (FT)

DRILLING METHOD

2123546.99
6794311.80

12.00

REMARKS
SURFACE ELEV. ( FT NGVD)

NORTH COORD. (FT)

HOLE DEPTH (FT)

PROJECT 10/23/2005DATE DRILLED
LOCATION
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31

Total Depth 16.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@16.0 ft.  first refusal in bedrock.

15.0-16.0 ft.  WEATHERED MANCOS SHALE:

13.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);    very pale brown (10YR 7/4), strong HCL, dry, dense to
very dense, very fine grained sand (more than above).

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, medium dense,
mottled.

50/4.5"

LITHOLOGIC DESCRIPTION

4940

4935

4930

4925

GRAPHIC
LOG

1.9

30

30

10

8

4 0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, loose, roots, mottled.
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5

4.0-5.0 ft.  Not Sampled.

0.9

1.9

1.9

1.5

D
E

P
TH

(F
T 

B
G

L)

2.0-4.0 ft.  loose to medium dense.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C
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N
TS

16.00

Layne GeoConstruction

BOREHOLE LOG CRJ01-0042

02/21/2006PAGE  1  OF  1

Reed, J.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4941.90

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0042

EAST COORD. (FT)
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Neaman, J.6793910.12

DRILLING METHOD

REMARKS2123539.37
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

10/23/2005DATE DRILLED

DRILL OPERATOR

SITE
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49

9

9

50/5"

10

7.0-10.0 ft.  Not Sampled.  @7.0 ft.  first refusal in bedrock.

50/3"

Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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LITHOLOGIC DESCRIPTION

47

GRAPHIC
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35

31

5

4

5.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

E
X

TE
N

T

10.0-11.0 ft.  MANCOS SHALE:  Sandy shale.

0.65

1.9

1.6

5.0-5.5 ft.  SANDY SILT (ML);    pale brown (10YR 6/3), strong HCL, dry,  medium dense,
mottled,  very fine grained sand, trace rock fragments, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  pale brown (10YR 6/3) strong HCL, dry, medium dense, very fine grained sand
(less than above), trace rock fragments, mottled.

0-2.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, medium dense,
roots, very fine grained sand, rock fragments.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0043

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

Hollow Stem Auger
SPLIT SPOON

DRILL OPERATOR

5018.70

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0043

EAST COORD. (FT)

LOCATION

REMARKS

SITE

6797115.93

11.00

DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2124002.01

HOLE DEPTH (FT)

PROJECT 10/23/2005DATE DRILLED

NORTH COORD. (FT)
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26
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7

50/2"

Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@11.0 ft.   first refusal in bedrock.

15

LITHOLOGIC DESCRIPTION
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7.0-10.0 ft.  Not Sampled.
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49
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3

10.5-11.0 ft.  WEATHERED MANCOS SHALE BEDROCK:
0.8

1.8

2.0

5.0-7.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, roots, very fine
grained sand, rock fragments, mottled.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  strong to weak HCL.

0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, roots, very fine
grained sand, rock fragments, mottled.

10.0-10.5 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, roots, very fine
grained sand, rock fragments, mottled.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0044

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

5006.40

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0044

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6796714.25

DRILLING METHOD

REMARKS

SITE

2123994.39
DRILL OPERATOR

LOCATION
10/23/2005DATE DRILLED

11.00



33
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50/5.5"
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Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@11.0 ft.  first refusal in bedrock.

10.5-11.0 ft.  WEATHERED MANCOS SHALE BEDROCK:
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7
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50/3.5"

6.5-7.0 ft.  SANDY SILT (ML) pale brown (10YR 6/3), weak HCL, dry, medium dense to
very dense, very fine grained sand

LITHOLOGIC DESCRIPTION

10.0-10.5 ft.  SANDY SILT (ML) pale brown (10YR 6/3), strong HCL, dry, medium dense to
very dense, very fine grained sand.0.7

1.6

1.7

5.0-6.5 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, trace rock fragments.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  mottled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, trace rock fragments.

7.0-10.0 ft.  Not Sampled.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
E
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MOAB
2.5

BOREHOLE LOG CRJ01-0045
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U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4993.60

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0045

EAST COORD. (FT)

DRILLING METHOD

2123986.77

SITE

6796312.57 DRILL OPERATOR
REMARKS

SURFACE ELEV. ( FT NGVD)

NORTH COORD. (FT)

HOLE DEPTH (FT)

PROJECT 10/23/2005DATE DRILLED

11.00

LOCATION



23

0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
roots, very fine grained sand, trace rock fragments.

3.0-4.0 ft.  rock fragments

Total Depth 15.6 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

7

Reed, J.

@15.6 ft.  first refusal in bedrock.

15.0-15.6 ft.  WEATHERED MANCOS SHALE:

13.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, very dense,  very
fine grained sand.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, medium dense to
dense,  very fine grained sand, rock fragments.

4.0-5.0 ft.  Not Sampled.

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

BOREHOLE LOG CRJ01-0046

4980

4975

4970

0.60

1.95

1.8

1.55

NORTH COORD. (FT)

LOCATION
10/23/2005DATE DRILLED

DRILL OPERATOR

4985.00

DRILLING METHOD
SPLIT SPOON

Hollow Stem AugerSITE

MOAB

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

2123979.15 REMARKS

DRILLING COMPANY

15.60

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795910.90

Crescent Junction, UT.

50/1.5"
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LITHOLOGIC DESCRIPTION
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Crescent Junction
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Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0046

EAST COORD. (FT)
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14

30

Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.5 ft.  first refusal in bedrock.
15.0-15.5 ft.  WEATHERED MANCOS SHALE:

14.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, dense to very
dense,  very fine grained sand, rock fragments at 12.0 ft.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, medium dense to
dense, very fine grained sand.
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LITHOLOGIC DESCRIPTION

4970

4965

4960

4955

GRAPHIC
LOG

1.95

50/5"

19

20

9

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, rock fragments, mottled.
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5
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7

4.0-5.0 ft.  Not Sampled.
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2.0-4.0 ft.  medium dense to dense.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

15.50

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)
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BOREHOLE LOG CRJ01-0047
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4974.40

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0047

EAST COORD. (FT)

E
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V
.

(F
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N
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V
D

)

Neaman, J.

10/23/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2123971.53

6795509.22

DATE DRILLED

DRILL OPERATOR

SITE
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7

Total Depth 16.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@16.5 ft.  first refusal in bedrock.

15.5-16.5 ft.  WEATHERED MANCOS SHALE BEDROCK:

15.0-15.5 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong to weak HCL,
dry, dense to very dense, rock fragments, very fine grained sand.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong to weak HCL,
dry, dense to very dense,  very fine grained sand (more sand than above).

7.0-10.0 ft.  Not Sampled.

39

LITHOLOGIC DESCRIPTION

4960

4955

4950

4945

GRAPHIC
LOG

1.90

23

24

6

22

2 0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, trace rock fragments, mottled.

38
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8

4

50/4.5"

40

23
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5

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, very fine grained sand, mottled.
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4.0-5.0 ft.  Not Sampled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)
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16.50
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BOREHOLE LOG CRJ01-0048
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GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4964.40

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0048
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Neaman, J.6795107.54

DRILLING METHOD

REMARKS2123963.91
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

10/23/2005DATE DRILLED

DRILL OPERATOR

SITE



13

9

4.0-5.0 ft.  Not Sampled.

50/4"

Total Depth 17.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@17.0 ft.  first refusal in bedrock.

15.5-17.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

15.0-15.5 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, dense, very fine
grained sand, trace rock fragments.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, dense, very fine
grained sand, trace rock fragments.

7.0-10.0 ft.  Not Sampled.

LITHOLOGIC DESCRIPTION
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1.95
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15
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39

24
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7

2.0-4.0 ft.  medium dense.

24

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, medium dense, very
fine grained sand (more than above).

1.8

2.0

1.9

1.75

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand.

GRAPHIC
LOG

MOAB

PAGE  1  OF  1 02/21/2006

BIT SIZE(S) (IN)
DRILLING COMPANY

17.00

18

BOREHOLE LOG CRJ01-0049
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HOLE DEPTH (FT)
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U.S. DEPARTMENT OF ENERGY

Layne GeoConstruction
Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

DRILLING METHOD

GRAND JUNCTION, COLORADO

SURFACE ELEV. ( FT NGVD) 4955.80

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER

EAST COORD. (FT)
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CRJ01-0049
DRILL OPERATOR

PROJECT

REMARKS2123956.29
NORTH COORD. (FT)

LOCATION
10/23/2005

Hollow Stem Auger

6794705.86

SITE
SPLIT SPOON

DATE DRILLED



15.0-16.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), weak HCL, dry, dense to
very dense, very fine grained sand.

Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.5 ft.  first refusal in bedrock.
20.0-20.5 ft.  WEATHERED MANCOS SHALE:

16.0-20.0 ft.  Not Sampled.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), weak HCL, dry, dense to
very dense,  very fine grained sand, rock fragments, trace Fe stain.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), weak HCL, dry, medium
dense to dense, very fine grained sand, (more than above).

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  medium dense to dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, mottled.

24

18.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  No drilling change, but inferred
to occur midway in the range of 16.0 to 20.0 ft.
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20

10

6

4945

4940

4935

4930

4925

50/4.5"

2.0

18

10

40

17

5

50

23
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6

3

0.45

0.85

2.0

2.0

1.9

2

2123948.67

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction CORE SIZE(S) (IN)

WL (FT BGS)

DRILLING COMPANY

20.50

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794304.18

27

DRILLING METHOD

50/5"

MOAB

BOREHOLE LOG CRJ01-0050

02/21/2006PAGE  1  OF  1

8.0

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

Reed, J.

4948.00

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0050

EAST COORD. (FT)
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LITHOLOGIC DESCRIPTION
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DATE DRILLED

NORTH COORD. (FT)

LOCATION
Hollow Stem Auger

10/22/2005

DRILL OPERATOR
SPLIT SPOON

SITE



6

14

11

9

31

14

10.0-10.5 ft. SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, very fine grained sand, trace roots.

50/5"

Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@11.0 ft.  first refusal in bedrock.
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LITHOLOGIC DESCRIPTION

15
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9
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3

7.0-10.0 ft.  Not Sampled.

E
X

TE
N

T

10.5-11.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  highly weathered.0.8

2.0

1.65

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, very fine grained sand, trace roots.

4.0-5.0 ft.  Not Sampled.

3.0-4.0 ft. sand increases

2.0-3.0 ft.  medium dense.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, mottled.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0051
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5
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U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4940.30

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0051

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6793902.50

DRILLING METHOD

REMARKS

SITE

2123941.05
DRILL OPERATOR

LOCATION
10/22/2005DATE DRILLED

11.00



4.0-5.0 ft.  Not Sampled.

9

19

7

Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.75 ft.   first refusal in bedrock.
15.5-15.75 ft.  WEATHERED MANCOS SHALE  BEDROCK:  Fe stained.

15.0-15.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), strong HCL, dry, very dense,
very fine grained sand, mottled.

11.5-15.0 ft.  Not Sampled.

10.0-11.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), strong HCL, dry, very dense,
very fine grained sand, mottled.

7.0-10.0 ft.  Not Sampled.

2

E
X

TE
N

T

4930

4925

4920

4915

D
E

P
TH

(F
T 

B
G

L)

2.0

B
LO

W
C

O
U

N
TS

38

24

16

4

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand, mottled.

50/3"
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3

50/5"

16

14

7 5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense to
dense, roots, very fine grained sand, mottled.
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1.4

LITHOLOGIC DESCRIPTION

WL (FT BGS)

CORE SIZE(S) (IN)
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HOLE DEPTH (FT)
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Layne GeoConstruction

BOREHOLE LOG CRJ01-0052
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4933.50

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0052

EAST COORD. (FT)
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Neaman, J.

10/22/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2123933.43

6793500.83

DATE DRILLED

DRILL OPERATOR

SITE
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LITHOLOGIC DESCRIPTION
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Total Depth 10.4 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

2.0

1.85

@10.4 ft.  first refusal in bedrock.

10.0-10.4 ft.  WEATHERED MANCOS SHALE:

7.0-10.0 ft.  Not Sampled.

6.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

5.0-6.5 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
roots, very fine grained sand, mottled.

4.0-5.0 ft.  Not Sampled.

EAST COORD. (FT)

0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
roots, very fine grained sand, mottled.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

U.S. DEPARTMENT OF ENERGY

Layne GeoConstruction

WELL NUMBER
LOGGED BY

BOREHOLE LOG CRJ01-0053

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO

5

10

MOAB

DRILL OPERATOR

SITE

DATE DRILLED

SPLIT SPOON

10/22/2005

Hollow Stem Auger

5007.70

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHOD

2124396.07

DRILLING COMPANY

10.40

PROJECT
LOCATION

HOLE DEPTH (FT)

NORTH COORD. (FT)

SURFACE ELEV. ( FT NGVD)
REMARKS

DRILLING METHOD

6796706.63



4.0-5.0 ft.  Not Sampled.

@11.25 ft.  first refusal in bedrock.

10.5-11.25 ft.  WEATHERED MANCOS SHALE BEDROCK:

10.0-10.5 ft. SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, very fine grained sand.

5.0-7.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, very fine grained sand (more than above).

0-4.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose to
medium dense, roots, very fine grained sand.

7.0-10.0 ft.  Not Sampled.

WL (FT BGS)

5

10

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

Reed, J.
CORE SIZE(S) (IN)

8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

02/21/2006

1.3

2.0

1.65

1.8

4990

4985

BOREHOLE LOG CRJ01-0054

PAGE  1  OF  1

WELL NUMBER
SITE

SPLIT SPOON

DATE DRILLED

Hollow Stem Auger

4993.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.

Total Depth 11.25 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

6796304.95

MOAB
DRILLING COMPANY

11.25

PROJECT

DRILL OPERATOR

SURFACE ELEV. ( FT NGVD)

CRJ01-0054
DRILLING METHOD

REMARKS2124388.45
NORTH COORD. (FT)

LOCATION
10/22/2005

HOLE DEPTH (FT)
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@11.75 ft.   first refusal in bedrock.
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LITHOLOGIC DESCRIPTION

11
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3

11.0-11.75 ft.  WEATHERED MANCOS SHALE BEDROCK:

E
X
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N

T

Total Depth 11.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

2.0

1.9

1.6

10.0-11.0 ft. SANDY SILT (ML); pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense to dense, very fine grained sand, rock fragments and subrounded gravel.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong to weak HCL, dry, medium
dense to dense, very fine grained sand, rock fragments and subrounded gravel, more sand
than above.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
roots, very fine grained sand.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0055
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U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4982.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0055

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795903.27

DRILLING METHOD

REMARKS

SITE

2124380.83
DRILL OPERATOR

LOCATION
10/22/2005DATE DRILLED

11.75
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50/4"

16

11.0-11.8 ft.  WEATHERED MANCOS SHALE BEDROCK:

7

13

Total Depth 11.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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27

10.0-11.0 ft. SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong HCL, dry, loose
dense, roots, very fine grained sand.

LITHOLOGIC DESCRIPTION

@11.8 ft.   first refusal in bedrock.

1.7

1.95

1.6

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong HCL, dry, loose to
medium dense, trace roots, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  loose to medium dense, trace roots.

0-4.0 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong HCL, dry, loose,
roots, very fine grained sand.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction 2.5

BOREHOLE LOG CRJ01-0056
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MOAB

SPLIT SPOON
SITE Hollow Stem Auger

DRILL OPERATOR

4972.60

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0056

EAST COORD. (FT)

DRILLING METHOD

2124373.21
6795501.60

11.80

REMARKS
SURFACE ELEV. ( FT NGVD)

NORTH COORD. (FT)

HOLE DEPTH (FT)

PROJECT 10/21/2005DATE DRILLED
LOCATION



21

8

11

8

Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.75 ft.   first refusal in bedrock.

15.0-15.75 ft.  WEATHERED MANCOS SHALE:

13.5-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, trace roots, very fine grained sand (more sand than above).

7.0-10.0 ft.  Not Sampled.

3

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

4960

4955

4950

4945

GRAPHIC
LOG

1.95

50

7

8

8

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

50/3"

8

6

14

4

10

6

17

5 5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

0.75

2.0

1.9

1.8

D
E

P
TH

(F
T 

B
G

L)

4.0-5.0 ft.  Not Sampled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY
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TS

15.75
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Layne GeoConstruction

BOREHOLE LOG CRJ01-0057

02/21/2006PAGE  1  OF  1

Reed, J.

5

10

15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4962.90

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0057

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

10/21/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2124365.59

6795099.92

DATE DRILLED

DRILL OPERATOR

SITE



7.0-10.0 ft.  Not Sampled.

Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.5 ft.   first refusal in bedrock.
15.0-15.5 ft.  WEATHERED MANCOS SHALE:

12.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

B
LO

W
C

O
U

N
TS

10.0-11.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), weak HCL, dry, medium
dense to dense.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, very fine
grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

11.0-15.0 ft.  Not Sampled.

12

50/5"

5

PAGE  1  OF  1

3

50/4"

8

5

10

8

17

10

9

7

0.8

0.4

1.95

1.6

2.0

4950

4945

4940

4935

BOREHOLE LOG CRJ01-0058

02/21/2006

28

DRILLING COMPANY

15.50

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794698.24
REMARKS

MOAB

2124357.97
NORTH COORD. (FT)

5

GRAPHIC
LOG

5

10

15

DRILLING METHOD

8.0

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

Reed, J.
CORE SIZE(S) (IN)
LOGGED BY

2.5
BIT SIZE(S) (IN)

Layne GeoConstruction

WL (FT BGS)
Neaman, J.

SAMPLING METHODWELL NUMBER CRJ01-0058

EAST COORD. (FT)

Crescent Junction, UT.

4954.10
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LITHOLOGIC DESCRIPTION
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10/21/2005DATE DRILLED

DRILL OPERATOR

SITE Crescent Junction
LOCATION

SPLIT SPOON
Hollow Stem Auger



17.0-20.0 ft.  Not Sampled.

Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.5 ft.   first refusal in bedrock.

18.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

15.0-17.0 ft.  SANDY SILT (ML); light yellowish brown (10YR 6/4), weak to no HCL, dry,
loose, very fine grained sand.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), weak to no HCL, dry,
loose, very fine grained sand.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);   pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

9

20.0-20.5 ft.  WEATHERED MANCOS SHALE:

10

5

3

4945

4940

4935

4930

4925

9

2.0

7
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5
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9

5

14
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10

13

6

12

0.45

2.0

2.0

1.95

1.4

3

SURFACE ELEV. ( FT NGVD)

DRILLING COMPANY

20.50

PROJECT

6794296.56

PAGE  1  OF  1

DRILLING METHOD

10

02/21/2006

8

2124350.35

HOLE DEPTH (FT)

Reed, J.

5

10

15

20

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

MOAB
LOCATION

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0059

EAST COORD. (FT)
NORTH COORD. (FT)

4946.20
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50/5"

REMARKS

BOREHOLE LOG CRJ01-0059
10/21/2005DATE DRILLED

DRILL OPERATOR

SITE Crescent Junction
Crescent Junction, UT.

SPLIT SPOON
Hollow Stem Auger
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7

50/5"

@12.0 ft.   first refusal in bedrock.
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LITHOLOGIC DESCRIPTION

3

GRAPHIC
LOG

B
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N
TS

21

3

6

3

10.0-12.0 ft.  WEATHERED MANCOS SHALE:

E
X

TE
N

T

Total Depth 12.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

1.55

1.8

1.8

7.5-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 7/4), strong HCL, dry, loose, roots, very
fine grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 7/4), strong HCL, dry, loose, roots, very
fine grained sand.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0060

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4938.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0060

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6793894.88

DRILLING METHOD

REMARKS

SITE

2124342.73
DRILL OPERATOR

LOCATION
10/21/2005DATE DRILLED

12.00



7

7

9

8

9

8

10

50/2"

Total Depth 10.7 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@10.7 ft.   first refusal in bedrock.

17

LITHOLOGIC DESCRIPTION
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7.0-10.0 ft.  Not Sampled.
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43

8

6

5

10.0-10.7 ft.  WEATHERED MANCOS SHALE:  sandy shale.
0.75

1.9

1.75

5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand,  few rock fragments (sandstone and shale).

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  only trace of rock fragments.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand,  few rock fragments (sandstone and shale).

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

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0061

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

5002.00

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0061

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6796699.01

DRILLING METHOD

REMARKS

SITE

2124797.75
DRILL OPERATOR

LOCATION
10/21/2005DATE DRILLED

10.70
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WELL NUMBER
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2
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4985

4980

EAST COORD. (FT)

1.85

4

Total Depth 10.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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LITHOLOGIC DESCRIPTION

D
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P
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L)

GRAPHIC
LOG

1.7

1.85

CRJ01-0062

@10.5 ft.   first refusal in bedrock.

10.0-10.5 ft.  WEATHERED MANCOS SHALE:

7.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Not sampled.

@7.0 ft.  weathered bedrock on shoe.

5.0-7.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand, rock fragments.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand, rock fragments.

4.0-5.0 ft.  Not Sampled.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

U.S. DEPARTMENT OF ENERGY

Layne GeoConstruction

SAMPLING METHOD
LOGGED BY

BOREHOLE LOG CRJ01-0062

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO

5

10

MOAB

SPLIT SPOON
DRILL OPERATOR

SITE

DATE DRILLED 10/21/2005

Hollow Stem Auger

4989.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.
2124790.13

DRILLING COMPANY

10.50

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6796297.33

DRILLING METHOD

REMARKS
NORTH COORD. (FT)

LOCATION
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50/4"

Crescent Junction, UT.

2

4975

4970

Neaman, J.

1.75

WELL NUMBER CRJ01-0063

EAST COORD. (FT)

LITHOLOGIC DESCRIPTION
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9

1.5

1.8

0-3.0 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong HCL, dry, loose,
roots, very fine grained sand.

Total Depth 7.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@7.0 ft.   first refusal in bedrock.

5.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

3.0-4.0 ft.  SANDY SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, trace roots,
very fine grained sand (less than above), mottled.

Crescent Junction

4.0-5.5 ft.   Not Sampled.

LOGGED BY Reed, J.

WL (FT BGS)

8.0
2.5

BIT SIZE(S) (IN)

SAMPLING METHOD

4979.80

CORE SIZE(S) (IN)

BOREHOLE LOG CRJ01-0063

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO
U.S. DEPARTMENT OF ENERGY

5

10

10/21/2005DATE DRILLED

DRILL OPERATOR

SITE
Layne GeoConstructionLOCATION

SPLIT SPOON
Hollow Stem AugerDRILLING METHOD

DRILLING COMPANY

7.00

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795895.65
REMARKS2124782.51

NORTH COORD. (FT)

MOAB



3

4973.80

LITHOLOGIC DESCRIPTION
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50/5"
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4970

4965

Crescent Junction

1.95

SAMPLING METHODWELL NUMBER
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EAST COORD. (FT)
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CRJ01-0064

6

1.0

1.75

0-3.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose, roots,
very fine grained sand, rock fragments..

Crescent Junction, UT.

Total Depth 6.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@6.0 ft.   first refusal in bedrock.

5.0-6.0 ft.  WEATHERED MANCOS SHALE:

3.5-4.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

4.0-5.0 ft.   Not Sampled.

8.0

Reed, J.

U.S. DEPARTMENT OF ENERGY

CORE SIZE(S) (IN)
LOGGED BY

2.5
BIT SIZE(S) (IN)

Neaman, J.
WL (FT BGS)

BOREHOLE LOG CRJ01-0064

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO

5

10

10/20/2005DATE DRILLED

DRILL OPERATOR

SITE
Layne GeoConstruction

NORTH COORD. (FT)
SPLIT SPOON

Hollow Stem Auger

6795493.98

MOAB
DRILLING COMPANY

6.00

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

LOCATION
DRILLING METHOD

REMARKS2124774.89



1.0

3.0-4.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

4960

4955

4950

EAST COORD. (FT)

Total Depth 5.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@5.8 ft.   first refusal in bedrock.

4.0-5.0 ft.   Not Sampled.

6795092.30

0-3.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand, trace rock fragments.

5.0-5.8 ft.  WEATHERED MANCOS SHALE:

4960.90

SPLIT SPOON

1.5

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0065

Hollow Stem Auger

10/20/2005

DRILLING METHOD

REMARKS2124767.27
NORTH COORD. (FT)

LOCATION
DATE DRILLED

DRILL OPERATOR

SITE

2.0

2.5
Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)

GRAND JUNCTION, COLORADO

LOGGED BY

U.S. DEPARTMENT OF ENERGY

BIT SIZE(S) (IN)
Layne GeoConstruction

8.0

BOREHOLE LOG CRJ01-0065

02/21/2006PAGE  1  OF  1
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LITHOLOGIC DESCRIPTION
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14
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50/4"
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3

Total Depth 10.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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7.0-10.0 ft.  Not Sampled.

LITHOLOGIC DESCRIPTION
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@10.8 ft.   first refusal in bedrock.

1.0

1.85

1.7

5.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

5.0-5.5 ft.   SANDY SILT (ML); light brownish gray (10YR 6/2), strong HCL, dry, loose to
medium dense, roots, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose to
medium dense, roots, very fine grained sand.

10.0-10.8 ft.  WEATHERED MANCOS SHALE:

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0066

02/21/2006PAGE  1  OF  1

5
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U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4952.60

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0066

2124759.65

10.80

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794690.62

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/20/2005

DRILLING COMPANY



10.0-10.2 ft.  WEATHERED MANCOS SHALE:

5
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5

Total Depth 10.2 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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7.0-10.0 ft.  Not Sampled.

LITHOLOGIC DESCRIPTION
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@10.2 ft.   first refusal in bedrock.
0.55

1.9

1.55

5.0-7.0 ft.  WEATHERED MANCOS SHALE:

4.0-5.0 ft.  Not Sampled.

3.0-4.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

0-3.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0067

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4944.70

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0067

2124752.02

10.20

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794288.94

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/20/2005

DRILLING COMPANY
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LITHOLOGIC DESCRIPTION
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10.0-10.5 ft.  WEATHERED MANCOS SHALE:

Total Depth 10.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

0.4

1.9

1.75

EAST COORD. (FT)

7.0-10.0 ft.  Not Sampled.

5.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), strong HCL, dry, loose, roots,
very fine grained sand, rock fragments.

@10.5 ft.   first refusal in bedrock.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

U.S. DEPARTMENT OF ENERGY

Layne GeoConstruction

WELL NUMBER
LOGGED BY

BOREHOLE LOG CRJ01-0068

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO

5

10

MOAB

DRILL OPERATOR

SITE
SPLIT SPOON

10/20/2005

Hollow Stem Auger

4936.60

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHOD

REMARKS

DRILLING COMPANY

10.50

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6793887.26

DRILLING METHOD

DATE DRILLED

2124744.40
NORTH COORD. (FT)

LOCATION
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50/5"

Crescent Junction, UT.

2

4995

4990

4985

Neaman, J.

2.0

WELL NUMBER CRJ01-0069

EAST COORD. (FT)

LITHOLOGIC DESCRIPTION
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7

1.5

1.8

0-4.0 ft.  SANDY SILT (ML);  grayish brown (10YR 5/2), strong HCL, dry, loose, roots, very
fine grained sand, rock fragments.

Total Depth 7.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@7.0 ft.   first refusal in bedrock.

6.0-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

4.0-5.0 ft.  Not Sampled.

Crescent Junction

5.0-6.0 ft.  SANDY SILT (ML);  grayish brown (10YR 5/2), strong HCL, dry, loose, roots,
very fine grained sand, rock fragments.

LOGGED BY Reed, J.

WL (FT BGS)

8.0
2.5

BIT SIZE(S) (IN)

SAMPLING METHOD

4996.80

CORE SIZE(S) (IN)

BOREHOLE LOG CRJ01-0069

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO
U.S. DEPARTMENT OF ENERGY

5

10

10/20/2005DATE DRILLED

DRILL OPERATOR

SITE
Layne GeoConstructionLOCATION

SPLIT SPOON
Hollow Stem AugerDRILLING METHOD

DRILLING COMPANY

7.00

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6796691.39
REMARKS2125199.43

NORTH COORD. (FT)

MOAB



20.0-21.0 ft.  MANCOS SHALE:

D
E

P
TH

(F
T 

B
G

L)

Total Depth 21.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

11

@15.4 ft.  first refusal in bedrock.
@15.0-15.4 ft.  No Recovery.

12.0-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand.

7.0-10.0 ft.  Not Sampled.
@7.0 ft.  sandstone rock fragment in shoe.

5.0-7.0 ft. SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose to medium dense,
roots, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

9

GRAPHIC
LOG

4985

4980

4975

4970

4965

50

2.0

7

6

7

3

10

12

14

10

5

13

9

12

8

16

50/3"

2.0-4.0 ft.  loose to medium dense.

0.85

2.0

1.9

1.75

B
LO

W
C

O
U

N
TS

0-4.0 ft.  SANDY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, roots, very fine
grained sand.

02/21/2006

6796289.71

MOAB
Layne GeoConstructionDRILLING COMPANY

21.00

PROJECT

50/4"

LITHOLOGIC DESCRIPTION

SURFACE ELEV. ( FT NGVD)

PAGE  1  OF  1

5

10

15

20

U.S. DEPARTMENT OF ENERGY

DRILLING METHOD Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

BOREHOLE LOG CRJ01-0070

4986.90

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0070

Hollow Stem Auger
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EAST COORD. (FT)

SITE

REMARKS2125191.81
NORTH COORD. (FT)

LOCATION
10/20/2005DATE DRILLED

DRILL OPERATOR

HOLE DEPTH (FT)

SPLIT SPOON



0-4.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose, roots,
very fine grained sand.

4975

4970

4965

@11.0 ft.   first refusal in bedrock.

10/20/2005

9.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

7.0-10.0 ft.  Not Sampled.

4.0-5.0 ft.  Not Sampled.

1.0

5.0-7.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose,
roots, very fine grained sand.

6795888.03

MOAB
DRILLING COMPANY

11.00

PROJECT

SURFACE ELEV. ( FT NGVD)

DRILLING METHOD

REMARKS2125184.19
NORTH COORD. (FT)

LOCATION

HOLE DEPTH (FT)

CORE SIZE(S) (IN)

Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

1.85

1.55

1.95

WL (FT BGS)

8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)
Layne GeoConstruction

Reed, J.SITE

10.0-11.0 ft.  WEATHERED MANCOS SHALE:

DATE DRILLED

Hollow Stem Auger

4976.90

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHOD SPLIT SPOON

BOREHOLE LOG CRJ01-0071

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

EAST COORD. (FT)
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15

Total Depth 11.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

10

4

2

50/4.5"
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4

EAST COORD. (FT)
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4955

1.75
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@11.5 ft.   first refusal in bedrock.
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LITHOLOGIC DESCRIPTION
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1.25

1.5

1.6

10.0-11.5 ft.  WEATHERED MANCOS SHALE BEDROCK:

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  light gray (10YR 7/2), strong HCL, dry, loose to medium
dense, trace roots, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

CRJ01-0072
LOGGED BY

BOREHOLE LOG CRJ01-0072

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SITE

DATE DRILLED

Hollow Stem Auger

4967.30

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER SPLIT SPOON

2125176.56

11.50

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795486.36

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/20/2005

DRILLING COMPANY
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Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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7.0-10.0 ft.  Not Sampled.

LITHOLOGIC DESCRIPTION
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@11.0 ft.   first refusal in bedrock.

0.9

1.70

1.75

6.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

5.0-6.5 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

10.0-11.0 ft.  WEATHERED MANCOS SHALE:

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0073

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4959.50

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0073

2125168.94

11.00

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795084.68

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/19/2005

DRILLING COMPANY
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50/5"
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36

Crescent Junction, UT.

2

4950

4945

4940

Neaman, J.

1.95

WELL NUMBER CRJ01-0074

EAST COORD. (FT)

LITHOLOGIC DESCRIPTION
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11

1.05

1.5

0-2.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand.

Total Depth 6.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@6.5 ft.   first refusal in bedrock.

5.0-6.5 ft.  WEATHERED MANCOS SHALE:

4.0-5.0 ft.  Not Sampled.

@2.0 ft.  weathered bedrock in shoe.

Crescent Junction

2.0-4.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

LOGGED BY Reed, J.

WL (FT BGS)

8.0
2.5

BIT SIZE(S) (IN)

SAMPLING METHOD

4950.90

CORE SIZE(S) (IN)

BOREHOLE LOG CRJ01-0074

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO
U.S. DEPARTMENT OF ENERGY

5

10

10/19/2005DATE DRILLED

DRILL OPERATOR

SITE
Layne GeoConstructionLOCATION

SPLIT SPOON
Hollow Stem AugerDRILLING METHOD

DRILLING COMPANY

6.50

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794683.00
REMARKS2125161.32

NORTH COORD. (FT)

MOAB
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Total Depth 10.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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7.0-10.0 ft.  Not Sampled.

LITHOLOGIC DESCRIPTION
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@10.75 ft.   first refusal in bedrock.

0.9

1.9

1.55

5.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

5.0-5.5 ft.   SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose, roots,
very fine grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose, roots,
very fine grained sand.

10.0-10.75 ft.  WEATHERED MANCOS SHALE:

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0075

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4941.70

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0075

2125153.70

10.75

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794281.32

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/19/2005

DRILLING COMPANY
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50/5"

22

11

@6.9 ft.  first refusal in bedrock.

28

Total Depth 10.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

10.0-10.5 ft.  MANCOS SHALE:  weathered.
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LITHOLOGIC DESCRIPTION

8

GRAPHIC
LOG
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N
TS

50/5.5"

16

5

3

6.0-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  drilling change @6.0 ft.

E
X

TE
N

T

7.0-10.0 ft.  Not Sampled.

0.4

1.95

1.5

5.0-6.0 ft.   SANDY SILT (ML);  brownish yellow (10YR 6/6), strong HCL, dry , loose to
medium dense, roots, very fine grained sand, rock fragments.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  SANDY SILT (ML);  brownish yellow (10YR 6/6), strong HCL, dry , loose to
medium dense, roots, very fine grained sand (more sand than above), rock fragments.

0-2.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium
dense, roots, very fine grained sand.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0076

02/21/2006PAGE  1  OF  1
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U.S. DEPARTMENT OF ENERGY

Hollow Stem Auger
SPLIT SPOON

DRILL OPERATOR

4933.90

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0076

EAST COORD. (FT)

LOCATION

REMARKS

SITE

6793879.64

10.50

DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2125146.08

HOLE DEPTH (FT)

PROJECT 10/19/2005DATE DRILLED

NORTH COORD. (FT)
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Total Depth 10.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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7.0-10.0 ft.  Not Sampled.

LITHOLOGIC DESCRIPTION
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@10.75 ft.  first refusal in bedrock.

0.80

1.9

1.85

6.5-7.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

5.0-6.5 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

10.0-10.75 ft.  WEATHERED MANCOS SHALE:

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0077

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4997.10

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0077

2125601.10

10.75

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6796683.77

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/19/2005

DRILLING COMPANY
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Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.5 ft. first refusal in bedrock.
15.0-15.5 ft.  WEATHERED MANCOS SHALE:

12.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK: Not Sampled.

@12.0 ft.  Weathered bedrock in shoe.

10.0-12.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/3), strong HCL, dry, loose to
medium dense, very fine grained sand.

7.0-10.0 ft.  Not Sampled.

6

4985

4980

4975

4970

LITHOLOGIC DESCRIPTION

1.8

GRAPHIC
LOG

B
LO

W
C

O
U

N
TS

50/4"

21

6

5

3

11

8

8

4

13

8

0-4.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose, roots,
very fine grained sand.

9

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, trace roots,
very fine grained sand, rock fragments (more than above)

0.35

1.8

1.85

1.8

E
X

TE
N

T

4.0-5.0 ft.  Not Sampled.

HOLE DEPTH (FT)

Layne GeoConstruction

PAGE  1  OF  1

BIT SIZE(S) (IN)

02/21/2006

2.5DRILLING COMPANY

D
E

P
TH

(F
T 

B
G

L)
BOREHOLE LOG CRJ01-0078

E
LE

V
.

(F
T 

N
G

V
D

)
MOAB

GRAND JUNCTION, COLORADO

5

10

15

U.S. DEPARTMENT OF ENERGY

SURFACE ELEV. ( FT NGVD)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
WELL NUMBER

PROJECT

Hollow Stem Auger

4985.50

Crescent Junction, UT.
Crescent Junction

SPLIT SPOONSAMPLING METHODCRJ01-0078

EAST COORD. (FT)
Neaman, J.

DATE DRILLED

6796282.09

DRILLING METHOD

REMARKS2125593.48
NORTH COORD. (FT)

LOCATION
10/19/2005

15.50

DRILL OPERATOR

SITE



8

15

7

9

16

9

8.5-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

8

Total Depth 10.7 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@10.7 ft.  first refusal in bedrock.

GRAPHIC
LOG

4970

4965

1.8

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

E
X

TE
N

T

2

D
E

P
TH

(F
T 

B
G

L)

11

B
LO

W
C

O
U

N
TS

40

5

6

3

50/2"

7.0-10.0 ft.  Not Sampled.

LITHOLOGIC DESCRIPTION

10.0-10.7 ft.  WEATHERED MANCOS SHALE:
0.8

1.9

1.55

5.0-7.0 ft.   SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry , loose, roots, very
fine grained sand, rock fragments.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry , loose to medium
dense, roots, very fine grained sand, rock fragments (more than above).

0-2.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand, trace rock fragments.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
E

LE
V

.
(F

T 
N

G
V

D
)

MOAB
2.5

BOREHOLE LOG CRJ01-0079

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4974.90

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0079

EAST COORD. (FT)

DRILLING METHOD

2125585.86

SITE

6795880.41 DRILL OPERATOR
REMARKS

SURFACE ELEV. ( FT NGVD)

NORTH COORD. (FT)

HOLE DEPTH (FT)

PROJECT 10/19/2005DATE DRILLED

10.70

LOCATION



13

5

34

4

Total Depth 15.7 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.7 ft.  first refusal in bedrock.

15.0-15.7 ft.  WEATHERED MANCOS SHALE:

12.0-15.0 ft.  Not Sampled.

11.0-12.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

10.0-11.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose,
trace roots, very fine grained sand.

7.0-10.0 ft.  Not Sampled.

3

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

4965

4960

4955

4950

GRAPHIC
LOG

1.55

50

5

8

6

0-4.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose, roots,
very fine grained sand.

50/2"

12

5

9

4

22

6

12

3 5.0-7.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose, trace
roots, very fine grained sand.

0.6

1.95

1.75

1.95

D
E

P
TH

(F
T 

B
G

L)

4.0-5.0 ft.  Not Sampled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

15.70

S
A

M
P

LE
R

E
C

O
V

E
R

Y
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)

Layne GeoConstruction

BOREHOLE LOG CRJ01-0080

02/21/2006PAGE  1  OF  1

Reed, J.

5

10

15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4966.70

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0080

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

10/19/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2125578.24

6795478.74

DATE DRILLED

DRILL OPERATOR

SITE



6

3

35

4

Total Depth 16.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@16.0 ft.  first refusal in bedrock.

15.0-16.0 ft.  WEATHERED MANCOS SHALE:

12.0-15.0 ft.  Not Sampled.

11.0-12.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

10-11.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

7.0-10.0 ft.  Not Sampled.

1

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

4955

4950

4945

4940

GRAPHIC
LOG

1.8

22

10

17

3

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

50/5"

15

13

4

3

26

14

4

6 5-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

0.9

1.95

1.95

1.55

D
E

P
TH

(F
T 

B
G

L)

4.0-5.0 ft.  Not Sampled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

16.00

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

Layne GeoConstruction

BOREHOLE LOG CRJ01-0081

02/21/2006PAGE  1  OF  1

Reed, J.

5

10

15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4958.00

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0081

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

10/18/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2125570.62

6795077.06

DATE DRILLED

DRILL OPERATOR

SITE



11

11

6

5-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, trace roots,
very fine grained sand.

5

Total Depth 16.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@16.75 ft.  first refusal in bedrock.

15.0-16.75 ft.  WEATHERED MANCOS SHALE BEDROCK:

15-15.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, trace roots, trace rock fragments, very fine grained sand.

12.0-15.0 ft.  Not Sampled.

10-12.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, loose to
medium dense, trace roots, trace rock fragments, very fine grained sand (more sand than
above).

E
X

TE
N

T

10

LITHOLOGIC DESCRIPTION

D
E

P
TH

(F
T 

B
G

L)

4945

4940

4935

4930

B
LO

W
C

O
U

N
TS

1.8

6

6

7

11

24

50/3"

7

7

3

50

9

9

9

4.0-5.0 ft.  Not Sampled.

4

7.0-10.0 ft.  Not Sampled.

1.85

2.0

1.85

1.8

0-4.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, very
fine grained sand.

GRAPHIC
LOG

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

10

16.75

Layne GeoConstruction

BOREHOLE LOG CRJ01-0082

02/21/2006PAGE  1  OF  1

Reed, J.

5
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15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4949.10

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0082

EAST COORD. (FT)

E
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N
G

V
D

)

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

Neaman, J.6794675.38

DRILLING METHOD

REMARKS2125563.00
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

10/18/2005DATE DRILLED

DRILL OPERATOR

SITE



4

50/2"

8

9

13

8

10.0-10.7 ft.  WEATHERED MANCOS SHALE:

9

39

Total Depth 10.7 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

CRJ01-0083

20

S
A

M
P

LE
R

E
C

O
V

E
R

Y
(F

T.
)

4940

4935

4930

1.8

7

E
LE

V
.

(F
T 

N
G

V
D

)

50/5"

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

D
E

P
TH

(F
T 

B
G

L)

GRAPHIC
LOG

B
LO

W
C

O
U

N
TS

5.5-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK: Not sampled.

@10.7 ft.  first refusal in bedrock.

0.5

0.25

1.75

5.0-5.5 ft.  SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose. roots, trace
rock fragments.
@5.5 ft. weathered bedrock in shoe.

4.0-5.0 ft.  Not Sampled.

@4.0 ft. some white gypsum (no HCL reaction).

0-4.0 ft.  SILT (ML);  light brownish gray (10YR 6/4), strong HCL, dry, loose. roots, trace
rock fragments.

EAST COORD. (FT)

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

U.S. DEPARTMENT OF ENERGY

Layne GeoConstruction

WELL NUMBER
LOGGED BY

BOREHOLE LOG CRJ01-0083

02/21/2006PAGE  1  OF  1GRAND JUNCTION, COLORADO

5

10

MOAB

DRILL OPERATOR

SITE
SPLIT SPOON

10/13/2005

Hollow Stem Auger

4941.00

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHOD

REMARKS

DRILLING COMPANY

10.70

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6794273.70

DRILLING METHOD

DATE DRILLED

2125555.38
NORTH COORD. (FT)

LOCATION



Total Depth 11.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@11.0 ft.  first refusal in bedrock.

4990

4985

9.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

5.0-7.0 ft.  CLAYEY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry-slightly moist,
loose, slightly cohesive, trace rock fragments.

4.0-5.0 ft.  Not Sampled.

3.5-4.0 ft.  CLAYEY SILT (ML);  pale brown (10YR 6/3), strong HCL, dry-slightly moist,
loose, slightly cohesive, trace rock fragments

0.85

0-3.5 ft.  SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose. roots, trace rock fragments.

3

2

2

1

50/5"

4

3

5

GRAPHIC
LOG

4

5

4

4

3

1.5

1.7

2.0

EAST COORD. (FT)

16

B
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V
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)
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P
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E
R

Y
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)

E
X
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N

T

LITHOLOGIC DESCRIPTION

D
E

P
TH

(F
T 

B
G

L)

10.0-11.0 ft.  WEATHERED MANCOS SHALE:

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

SURFACE ELEV. ( FT NGVD)

MOAB
DRILLING COMPANY

11.00

PROJECT

7.0-10.0 ft.  Not sampled.

Layne GeoConstruction

BOREHOLE LOG CRJ01-0084

02/21/2006PAGE  1  OF  1

Reed, J.

5

10

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

6796681.41

Crescent Junction
SPLIT SPOON

HOLE DEPTH (FT)

Hollow Stem Auger
Crescent Junction, UT.

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0084

4993.00
2126032.90

10/12/2005DATE DRILLED
LOCATION

DRILL OPERATOR

SITE

REMARKS

DRILLING METHOD

NORTH COORD. (FT)



E
X

TE
N

T

5

6

46

4

Total Depth 16.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

16.5 ft.  first refusal in bedrock.

15.0-16.50 ft.  WEATHERED MANCOS SHALE:  Sandstone, white (10YR 8/1), weak to no
HCL.

12.0-15.0 ft.  Not Sampled.

11.0-12.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

10-11.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, medium dense.

7.0-10.0 ft.  Not Sampled.

28

LITHOLOGIC DESCRIPTION

4980

4975

4970

4965

GRAPHIC
LOG

1.8

21

12

5

10

4 0-4.0 ft. SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, trace fine
grained sand.

19

8

5

5

50/5"

29

11

6

5

5-7.0 ft.  SANDY GRAVELLY SILT/SILTY SANDY GRAVEL (SM-GM);  light brownish gray
(10YR 6/2), dry, loose to medium dense, trace roots, fine grained sand, rock fragments.

1.3

1.85

1.85

1.75

D
E

P
TH

(F
T 

B
G

L)

4.0-5.0 ft.  Not Sampled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

16.50

Layne GeoConstruction

BOREHOLE LOG CRJ01-0085

02/21/2006PAGE  1  OF  1

Reed, J.

5
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15

U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4982.60

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0085

EAST COORD. (FT)
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S
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P

LE
R

E
C

O
V

E
R

Y
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)

Neaman, J.6796253.92

DRILLING METHOD

REMARKS2126024.79
NORTH COORD. (FT)

LOCATION

SURFACE ELEV. ( FT NGVD)

10/12/2005DATE DRILLED

DRILL OPERATOR

SITE



5

5

34

5

Total Depth 16.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@16.0 ft.  first refusal in bedrock.

15.0-16.0 ft.  WEATHERED MANCOS SHALE:

14.0-15.0 ft.   WEATHERED MANCOS SHALE BEDROCK:  No drilling change but inferred
to occur midway in the range of 12.0 to 15.0 ft.

12.0-15.0 ft. Not Sampled.

10-12.0 ft.  No lithologic description.  Assume soil/alluvial material.

7.0-10.0 ft.  Not Sampled.

4

E
X

TE
N

T

LITHOLOGIC DESCRIPTION

4970

4965

4960

4955

GRAPHIC
LOG

2.0

32

19

15

3

0-4.0 ft. SILT (ML);  light brownish gray (10YR 6/2), strong HCL, dry, loose, roots, trace
rock fragments.

50/5"

23

13

3

4

27

13

4

8 5-7.0 ft.  SANDY GRAVELLY SILT/SILTY SANDY GRAVEL (SM-GM);  light brownish gray
(10YR 6/2), dry, medium dense, trace roots, fine grained sand, rock fragments.

0.7

1.9

2.0

1.65

D
E
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(F
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B
G

L)

4.0-5.0 ft.  Not Sampled.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
2.5

BIT SIZE(S) (IN)

HOLE DEPTH (FT)

MOAB
DRILLING COMPANY

B
LO

W
C

O
U

N
TS

16.00
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Layne GeoConstruction

BOREHOLE LOG CRJ01-0086
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Reed, J.
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U.S. DEPARTMENT OF ENERGY
GRAND JUNCTION, COLORADO

PROJECT

WELL NUMBER SPLIT SPOON
Hollow Stem Auger

4972.90

Crescent Junction, UT.
Crescent Junction

SAMPLING METHODCRJ01-0086

EAST COORD. (FT)

E
LE

V
.

(F
T 

N
G

V
D

)

Neaman, J.

10/12/2005

NORTH COORD. (FT)
REMARKS

LOCATION
DRILLING METHOD

SURFACE ELEV. ( FT NGVD)
2126033.25

6795863.61

DATE DRILLED

DRILL OPERATOR

SITE



5

6

50/5"

9

10

7

10

13

45

Total Depth 11.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

9

LITHOLOGIC DESCRIPTION

4960

4955

2.0

E
LE

V
.
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)

7

E
X

TE
N

T

8.5-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.

D
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GRAPHIC
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B
LO

W
C

O
U

N
TS

12

9

5

2

@11.5 ft.  first refusal in bedrock.

1.4

1.8

1.8

7.0-10.0 ft.  Not Sampled.

5-7.0 ft.  SANDY SILT (ML);  yellowish brown (10YR 5/4), strong HCL, dry, loose, trace
roots, very fine grained sand, some rock fragments (sandstone and shale).

4.0-5.0 ft.  Not Sampled.

0-4.0 ft. SANDY SILT (ML);  light gray (10YR 7/2), strong HCL, dry, loose, roots, very fine
grained sand, trace rock fragments.

10.0-11.5 ft.  WEATHERED MANCOS SHALE:  fine grained sandstone.

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

LOGGED BY
DRILLING COMPANY

BIT SIZE(S) (IN)

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

2.5

BOREHOLE LOG CRJ01-0087

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

SPLIT SPOON
Hollow Stem Auger

4963.00

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0087

EAST COORD. (FT)
NORTH COORD. (FT)

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6795461.93

DRILLING METHOD

REMARKS

SITE

2126025.63
DRILL OPERATOR

LOCATION
10/12/2005DATE DRILLED

11.50



Total Depth 16.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

E
X

TE
N

T

3

10

16.5 ft.  first refusal in bedrock.

15.0-16.5 ft.  WEATHERED MANCOS SHALE:

12.0-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  No drilling change but inferred
to occur midway in the range of 10.5 to 15.0 ft.

10.5-15.0 ft.  Not Sampled.
10.0-10.5 ft.  SANDY SILT (ML);  grayish brown (10YR 5/2), stong HCL, dry, loose, roots.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  grayish brown (10YR 5/2), stong HCL, dry, loose, roots.

4.0-5.0 ft.  Not Sampled.
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3 2.0-4.0 ft.  SANDY SILT (ML);  grayish brown (10YR 5/2), stong HCL, dry, loose, roots.
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0-2.0 ft.  CLAYEY SILT (ML);  yellowish brown (10YR 5/4), strong HCL, slightly moist to dry,
loose, roots, trace rock fragments.
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@17.0 ft.  weathered bedrock in shoe.

5

Total Depth 20.7 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.7 ft. first refusal in bedrock.

17.0-20.0 ft.  Not Sampled.
WEATHERED MANCOS SHALE BEDROCK:

15.0-17.0 ft.    SANDY SILT (ML)  light yellowish brown (10YR 6/4), weak HCL, dry,
medium dense, very fine grained sand rock fragments at 16.0 ft..

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML)  light gray (10YR 7/2), strong HCL, dry, medium dense,
very fine grained sand.  @11.0 ft parts of prairie dog or rabbit.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  grayish brown (10YR 5/2), strong HCL, dry, loose, trace
roots, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

2.0-4.0 ft.  SILT (ML);  grayish brown (10YR 5/2), strong HCL, dry, loose to medium dense,
trace roots.

0-2.0 ft.  CLAYEY SILT (ML);  brown (10YR 5/3), strong HCL, slightly moist to dry, loose,
slightly cohesive, roots.

20.0-20.7 ft.   WEATHERED MANCOS SHALE:
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4.0-5.0 ft.  Not Sampled.
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Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@15.5 ft.first refusal in bedrock.
15.0-15.5 ft.   WEATHERED MANCOS SHALE:

12.0-15.0 ft.  Not Sampled.

11.0-12.0 ft.  WEATHERED MANCOS SHALE BEDROCK:

10.0-11.0 ft. SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong HCL, dry, loose,
trace roots, very fine grained sand.

7.0-10.0 ft.  Not Sampled.
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0-4.0 ft.  SILT (ML);  light yellowish brown (10YR 6/4), strong HCL, dry, loose, roots, trace
rock fragments.
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3 5.0-7.0 ft.  SANDY SILT (ML);  light yellowish brown (10YR 6/4), strong HCL, dry, loose,
trace roots, very fine grained sand.
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Layne GeoConstruction

BOREHOLE LOG CRJ01-0090
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Total Depth 10.8 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

22

E
X

TE
N

T

4990

4985

4980

2.0

E
LE

V
.

(F
T 

N
G

V
D

)

18

8.0-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
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@10.8 ft.  first refusal in bedrock.

0.75

1.8

1.8

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SILT (ML);  very pale brown (10YR 7/3), strong HCL, dry, loose to medium
dense, trace very fine grained sand, rock fragments in shoe.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SILT (ML); pale brown (10YR 6/3), strong HCL, dry, loose, roots, very fine grained
sand.

10.0-10.8 ft.   WEATHERED MANCOS SHALE:

BIT SIZE(S) (IN)

Reed, J.

WL (FT BGS)

CORE SIZE(S) (IN)
8.0

2.5

GRAND JUNCTION, COLORADO

Layne GeoConstruction
MOAB

EAST COORD. (FT)

LOGGED BY

BOREHOLE LOG CRJ01-0091

02/21/2006PAGE  1  OF  1

5

10

U.S. DEPARTMENT OF ENERGY

Hollow Stem AugerSITE
SPLIT SPOON

DATE DRILLED

4990.20

Crescent Junction, UT.
Crescent Junction

Neaman, J.
SAMPLING METHODWELL NUMBER CRJ01-0091

2126434.58

10.80

PROJECT

HOLE DEPTH (FT)
SURFACE ELEV. ( FT NGVD)

6796673.79

DRILLING METHOD

DRILL OPERATOR
REMARKS

NORTH COORD. (FT)

LOCATION
10/11/2005

DRILLING COMPANY



4

7

13

2

E
X

TE
N

T

LITHOLOGIC DESCRIPTION
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15.0-15.5 ft.   WEATHERED MANCOS SHALE:

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  WEATHERED MANCOS SHALE:

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

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, trace roots.

4.0-5.0 ft.  Not Sampled.

0-4.0 ft.  SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, trace rock
fragments, trace fine grained sand.

@2.0 silty sand with rock fragment in shoe.
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15.5 ft.  first refusal in bedrock.
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Total Depth 15.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.
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15.0-17.0 ft.  SANDY SILT WITH GRAVEL (ML);  pale brown (10YR 6/3), strong HCL, dry,
loose to medium dense, very fine grained sand, rock fragments.

Total Depth 20.7 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@20.7 ft.  first refusal in bedrock.
20.0-20.7 ft.   WEATHERED MANCOS SHALE:

7

17.0-20 ft.  Not Sampled.

12.0-15.0 ft.  Not Sampled.

10.0-12.0 ft.  SANDY SILT (ML);  light brownish gray (10YR 6/2),  strong HCL, dry, loose to
medium dense, very fine grained sand (more than above), rock fragments in shoe.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  yellowish brown (10YR 5/4), strong HCL, dry, loose to
medium dense, very fine grained sand.

4.0-5.0 ft.  Not Sampled.

@2.0 ft.  trace roots.

1.0-4.0 ft.  SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, roots.

0-1.0 ft.  CLAYEY SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, slightly cohesive,
roots.

17.5-20.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Inferred from drilling change.
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Total Depth 21.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@21.5 ft.  first refusal in bedrock.

20.0-21.5 ft.   WEATHERED MANCOS SHALE BEDROCK:

17.0-20 ft.  Not Sampled.  No drilling change, top of bedrock estimated @ 20.0 ft.

15.0-17.0 ft.  SANDY SILT WITH GRAVEL (ML);  very pale brown (10YR 7/3), dry, dense,
none to weak HCL.

12.0-15.0 ft.  Not Sampled.
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5.0-7.0 ft.  SILT (ML);  brown (10YR 4/3), strong HCL, dry, loose, trace roots.
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50/5"

10.0-12.0 ft.  SILT (ML);   brown (10YR 4/3), strong HCL, dry, loose, trace roots.
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4.0-5.0 ft.  Not Sampled.

0.5-4.0 ft.  SILT (ML);  yellowish brown (10YR 5/4), strong HCL, dry, loose to medium
dense, trace roots.

0-0.5 ft.  CLAYEY SILT (ML);  brown (10YR 4/3), strong HCL, dry, loose, slightly cohesive,
roots.

7.0-10.0 ft.  Not Sampled.
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Total Depth 15.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

15.0-15.75 ft.   MANCOS SHALE:

11.25-15.0 ft.  Not Sampled.  @11.25 ft.  first refusal in bedrock.

10.0-11.25 ft.  WEATHERED MANCOS SHALE:
9.5-10.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  inferred from drilling change.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SANDY SILT (ML);  pale brown (10YR 6/3), weak HCL, dry, loose to medium
dense, very fine grained sand.

4.0-5.0 ft.  Not Sampled.
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dense, trace roots.
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0-2.0 ft.  SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, roots, trace very fine
grained sand.
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15.0-15.25 ft.  No recovery.  Inferred WEATHERED MANCOS SHALE:

Total Depth 20.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

1.0-2.0 ft.  SILT (ML);  brown (10YR 5/3), strong HCL, dry, loose, few roots.

@15.25 ft.  first refusal in bedrock.

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.

11.0-20.0 ft.  Not Sampled.

10.0-11.0 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4), strong HCL, dry, medium
dense, very fine grained sand, rock fragment in shoe.

7.0-10.0 ft.  Not Sampled.

5.0-7.0 ft.  SILTY SANDY GRAVEL(GM);  weak HCL, dry, loose to medium dense, angular
gravel ( rock fragments), fine to coarse grained sand.

4.0-5.0 ft.  Not Sampled.

2.5-4.0 ft.  SANDY SILT (ML);  dark yellowish brown (10YR 4/6), weak HCL, dry, loose to
medium dense, some rock fragments.
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20.0-20.5 ft.   MANCOS SHALE:  No recovery.
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0-1.0 ft.  CLAYEY SILT (ML); dark yellowish brown (10YR 4/4), strong HCL, slightly moist,
loose, slightly cohesive, roots, trace of fine grained sand.

8
2.0-2.5 ft.  SANDY SILT (ML);  brownish yellow (10YR 6/6), some rock fragments, strong
HCL, dry, loose, trace roots.
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16.0-19.0 ft.  Not Sampled.

15.5-16.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  weak HCL, brown (10YR 5/3),
medium dense.

14.0-15.5 ft.  SILT (ML);  yellowish brown (10YR 5/4), strong HCL, dry, loose to medium
dense.

11.0-14.0 ft.  Not Sampled.

9.0-11.0 ft.  SILT (ML);  very pale brown (10YR 7/3), weak to strong HCL, dry, medium
dense, trace roots, some rock fragments (shale).

4965

4960

4955

4950

4945

4.5-6.5 ft.  SILT (ML);  pale brown (10YR 6/3), strong HCL (4.5-5.5 ft), dry, loose, to
medium dense, trace roots.  No HCL reaction from 5.5-6.5 ft.

3

2.0-4.0 ft.  SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose to medium dense,
trace roots.

1.0-2.0 ft.  SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, loose, few roots.

0-1.0 ft.  CLAYEY SILT (ML); brown (10YR 4/3), strong HCL, slightly moist, loose, slightly
cohesive, some roots.
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19.0-19.7 ft.   WEATHERED MANCOS SHALE:
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DATE DRILLED

13

9
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17

Total Depth 19.7 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@19.7 ft.  first refusal in bedrock.

7

SITE

3

1

50/2"

14

13

11

8

18

3

13

20

15



13.0-14.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  No drilling change but inferred
to occur midway in the range of 11.0-14.0 ft.

7

Total Depth 20.0 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

19.0-20.0 ft.  MANCOS SHALE:

14.0-14.9 ft.  WEATHERED MANCOS SHALE);  very pale brown (10YR 8/2), strong HCL,
dry, dense, some shale fragments (shale).

11.0-14.0 ft.  Not Sampled.

9.0-11.0 ft.  SILT (ML);  light yellowish brown, (10YR 6/4), strong HCL, dry, loose to
medium dense, trace roots.

6.5-9.0 ft.  Not Sampled.

4.5-6.5 ft.  SILT (ML);  pale brown (10YR 6/3), strong HCL, dry, medium dense, trace roots.
4.0-4.5 ft.  Not Sampled.

2.0-4.0 ft.  SILT (ML);  pale brown (10YR 6/3), and light gray (10YR 7/2), strong HCL, dry,
loose, mottled, trace roots, rock fragments at 3.5 ft., mottling decrease with at depth.

0-2.0 ft.  CLAYEY SILT (ML); brown (10YR 5/3), strong HCL, dry, loose, slightly cohesive,
some roots.

14.9-19.0 ft.  Not Sampled.
@14.9  first refusal in bedrock.
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Total Depth 9.75 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

4975

4970

4965

9.0-9.75 ft.   WEATHERED MANCOS SHALE:  light brownish gray (10YR 6/2), highly
calcareous, dense to very dense.

12

4.5-6.5 ft.  SILT (ML);  very pale brown (10YR 7/3), highly calcareous, occasional roots,
mottled, dry, medium dense.

4.0-4.5 ft.  Not Sampled.

0-2.0 ft.  CLAYEY SILT (ML); brown (10YR 4/3), highly calcareous, dry, loose, slightly
cohesive,  roots.

1.5

2.0-4.0 ft.  SILT (ML);  very pale brown (10YR 7/4), highly calcareous, some rock
fragments, some fine grained sand, mottled, dry, loose.
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Total Depth 12.5 ft.
Borehole terminated at depth of blow count refusal in weathered Mancos Shale.

@12.5 ft.  first refusal in bedrock.

11.5-12.5 ft.   WEATHERED MANCOS SHALE:  light brownish gray (10YR 6/2), highly
calcareous, dry.

10.5-11.5 ft.  WEATHERED MANCOS SHALE BEDROCK;  pale brown, (10YR 6/3), highly
calcareous, medium dense, dry.

9.5-10.5 ft.  SANDY SILT (ML);  very pale brown (10YR 7/4); highly calcareous, very fine
grained sand, dry, loose.

6.5-9.5 ft.  Not Sampled.

4.5-6.5 ft.  CLAYEY SILT (ML);  light brownish gray (10YR 6/2), highly calcareous, dry,
loose.  Poor recovery.
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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 250 acres. Based on the preliminary site-selection process, the suitability 
of the Crescent Junction Disposal Site is being evaluated from several technical aspects, including 
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this 
calculation set is to present the geophysical logging information generated during the drilling program to 
investigate subsurface geologic conditions at the Crescent Junction Disposal Site. 
 
This calculation will be incorporated into Attachment 2 (Geology) of the Remedial Action Plan and Site 
Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site 
(RAP), and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the 
Moab Site. 
 
Method of Solution: 
 
Geophysical logging was performed by COLOG in the 10 coreholes drilled at the Crescent Junction Site 
as shown in Figure 1 and Table 1. Methodology included the following on coreholes 0202 through 0210 
(logging of 0201 was incomplete because of equipment problems): (1) optical and acoustic televiewer, 
(2) caliper measurements, (3) compensated density, (4) neutron logs, (5) induction resistivity, (6) natural 
gamma, and (7) rock quality designation. Data are included in the COLOG report (Appendix A). 
 
Assumptions: 
 
N/A 
 
Calculation: 
 
N/A 
 
Discussion: 
 
Results and evaluation of the geophysical logging in coreholes at the Crescent Junction Disposal Site 
during 2005 are discussed in detail in Attachment 2 (Geology) of the RAP and summarized in relevant 
sections of the RAS.  
 
Conclusion and Recommendations: 
 
N/A 
 
Computer Source: 
 
N/A 
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Figure 1. Location of Coreholes at the Crescent Junction Site 
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Table 1. Corehole Specifications at the Crescent Junction Site 

 

Corehole 
No. 

N 
Coordinatea 

E 
Coordinatea 

Ground 
Elevation 
(ft ngvd)b 

Total 
Depth (ft) 

Date 
Completed 

Geophysical 
Logs 

Hole 
Size (in) 

Casing 
(ft) 

Sample 
Type 

Drilling 
Methodc 

CRJ01-0201 6797583.56 2120851.13 5030.00 301.00 8-Nov-05 some 8.5 0-29 HQ core HSA/rotary 
core 

CRJ01-0202 6794422.62 2120996.12 4960.00 300.00 19-Nov-05 yes 8.5 0-29.5 HQ core HSA/rotary 
core 

CRJ01-0203 6796977.60 2122543.47 5015.00 301.00 7-Nov-05 yes 8.5 0-30 HQ core HSA/rotary 
core 

CRJ01-0204 6795633.72 2122583.61 4983.00 300.00 5-Nov-05 yes 8.5 0-25 HQ core HSA/rotary 
core 

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

CRJ01-0206 6796324.67 2124232.60 4994.00 302.00 24-Oct-05 yes 8.5 0-26 HQ core HSA/rotary 
core 

CRJ01-0207 6794658.25 2124919.25 4950.20 300.00 20-Oct-05 yes 8.5 0-25 HQ core HSA/rotary 
core 

CRJ01-0208 6796412.91 2126089.65 4986.10 301.00 8-Oct-05 yes 8.5 0-40 HQ core HSA/rotary 
core 

CRJ01-0209 6795168.53 2126441.58 4955.70 300.00 27-Sep-05 yes 8.5 0-35 HQ core HSA/rotary 
core 

CRJ01-0210 6797035.78 2127690.14 4998.60 302.00 7-Oct-05 yes 8.5 0-23 HQ core HSA/rotary 
core 

aLocal coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone. 
bngvd = National Geodetic Vertical Datum 
cHSA = hollow stem auger 
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Geophysical Logging Results
Crescent Junction Disposal Site, Crescent Junction, Utah

I.  Introduction

This document is prepared for S.M. Stoller, as the Technical Assistance Contractor to the U.S.
Department of Energy, to report on the geophysical data collected at the proposed Crescent
Junction Disposal Site, Utah.

In accordance with COLOG’s proposal, dated November 3, 2005, as specified by the SOW of
DOE RFP-1730, COLOG has logged nine boreholes with optical televiewer, compensated
density, neutron, gamma, caliper, and induction tools.  Acoustic televiewer images were logged
below fluid level, where possible.  Due to equipment issues, the tenth borehole (CH-0201) was
only logged with optical/acoustic televiewer and induction tools.

The objectives of the investigation were to:
1) Identify relative shale or clay content
2) Identify dip and dip direction of bedding
3) Identify dip and dip direction of fractures
4) Establish rock quality designation values
5) Identify relative moisture content or water saturation

The boreholes tested are: CH-0210, CH-0209, CH-0208, CH-0207, CH-0206, CH-0205, CH-
0204, CH-0203, CH-0202, and CH-0201 (incomplete).

COLOG’s logging of the ten subject wellbores was performed over the period of December 6th

through December 13th, 2005.



II. Methodology

A. Optical Televiewer (Advanced Logic Technologies, OBI-40)

Optical televiewer technology is based on direct optical observation of the borehole wall face.
Precise measurements of dip angle and direction of bedding and joint planes, along with other
geological analyses, are possible in both air and clear fluid filled boreholes.

Theory of Operation

A ring of small lights illuminates the borehole wall allowing a camera to directly image the
borehole wall face.  A conical mirror housed in a clear cylindrical window focuses a 360° optical
“slice” of the borehole wall into the camera’s lens.  As the OBI tool is lowered down the hole, the
raw analog video signal from this camera is digitized and transmitted uphole via wireline to the
surface instrumentation.

The digitized signal captures 180, 360, or 720 pixels around a 1 mm ring from the conical image.
The rings are stacked and unwrapped to a 2-D image of the borehole wall.  A digital fluxgate
magnetometer is used to determine the orientation of the digital image.

The OBI image is an oriented, 2-D picture of the borehole wall unwrapped from north to north.
Planar features that intersect the borehole appear to be sinusoids on the unwrapped image.  To

calculate the dip angle of a fracture or bedding feature the amplitude of the sinusoid (h) and the
borehole diameter (d) are required.  The angle of dip is equal to the arc tangent of h/d, and the dip
direction is picked at the trough of the sinusoid (Figure 1).

Dip Direction = Orientation of Sinusoid Minimum



Dip Angle = ArcTan h/d
where: h = height of sinusoid

d = borehole diameter

Figure 1:  Geometric representation of a north dipping fracture plane and corresponding
OBI log.

Sinusoidal features were picked throughout wells by visual inspection of the digital images using
interactive software.  The software performed the orientation calculations and assigned depths to
the fractures or bedding features at the inflection points (middles) of the sinusoids.  Features were
subjectively ranked for flow potential using COLOG’s Ranking System for Optical Features.
Orientations are based on magnetic north and were not corrected for declination.  Repeat logging
of the Optical Televiewer is typically impractical due to the turbidity caused by logging down the
hole, or because the optical window becomes coated with mud when it reaches the bottom of the
hole.

B. Acoustic Televiewer (Advanced Logic Technologies, FAC-40 ATV)

The FAC-40 ATV provides a detailed, oriented image of acoustic reflections from the borehole
wall.  A unique focusing system resolves bedding features as small as 2 mm and is capable of
detecting fractures with apertures as small as 0.1 mm.  The acoustic image is precisely oriented
using a 3-axis magnetometer with dual accelerometers, which also combine to measure deviation
(or drift) of the borehole trajectory.

Theory

The FAC-40 transmits ultrasonic pulses from a rotating sensor and records the signals reflected
from the interface between the borehole fluid and the borehole wall (Figure 2).  The amplitude of
these reflections is representative of the hardness of the formation surrounding the borehole,
while the travel time represents the borehole shape and diameter.  As many as 288 reflections
may be recorded per revolution at up to 12 revolutions per second.  The digital amplitude or
travel time data are presented using a variety of color schemes that represent the borehole wall.

This ATV image is an oriented, 2-D picture of the borehole wall unwrapped from north to north
(Figure 2).  Planar features that intersect the borehole appear to be sinusoids on the unwrapped
image.  To calculate the dip angle of a fracture or bedding feature the amplitude of the sinusoid
(h) and the borehole diameter (d)  are required. The angle of dip is equal to the arc tangent of h/d,
and the dip direction is picked at the trough of the sinusoid (Figure 2).

Sinusoidal features are picked by visual inspection of the amplitude and travel time images using
interactive software.  The software performs the orientation calculations and assigns a depth to
the fracture or bedding feature at the inflection point (middle) of the sinusoid.  Features may be
subjectively ranked for flow potential using the system in Table 1.



ATV Signal

Sync  
Pulse 

Boot Echo 
Reflection

Multiple

Figure 1: Returned signal.

Figure2: Geometric representation of a fracture plane and corresponding ATV log.

C. Caliper Measurement (Mount Sopris Instruments, CLP-2380)

The caliper log represents the average borehole diameter determined by the extension of 3 spring-
loaded arms.  The measurement of the borehole diameter is determined by the change in the
variable pot resistors in the probe, which are internally connected to the caliper arms.

COLOG records the caliper log with a stand-alone three-arm caliper.   Calibrations of the probe
are done routinely on the bench and in the field directly before the tool is placed into the
borehole.  Calibration standards consist of rings of known diameters that are placed over the
extended arms, as the tool response at these diameters is recorded.

D. Compensated Density (Mount Sopris Instruments, 2GDA-1000)

The principle behind density logging is the detection of Compton-scattered gamma rays that originate
from a small radioactive source, housed in the probe, Figure B-1.  The intensity of the radiation
reflected back to the detectors is primarily a function of the bulk density of the media in which the
gamma rays are introduced and scattered.



Figure B-1:  Probe schematic in the borehole for the dual density (focused) probe.

Compensation is necessary to correct for conditions where the tool is not perfectly flush with the
borehole wall (because the borehole is not perfectly smooth), the hole wall is coated with mudcake, or
casing material is present between the probe and the formation.  When calibrated correctly,
compensated measurements made with this tool can be accurate to within 1% of the true bulk density.
The density compensation algorithm corrects the long-spaced detector measurement for near-borehole
effects that are measured by the short-spaced detector.



Figure B-2.  Estimated depths of investigation for the near and
far density detectors (based on physical modeling).

The algorithm COLOG uses was empirically derived specifically for the Mt. Sopris density probes
(Scott et al, 1988)i.  A graph of empirical data that illustrates the compensation is shown in Figure B-
3.  A caliper log, that measures borehole diameter in inches, is always acquired with the density log.

Figure B-3:  Compensation curves for the Mt Sopris dual detector density probes.  The circles and
X’s represent actual empirical data from known-density calibration test-holes measured at various
standoffs.  A polynomial regression corrects values back to the straight line that represents bulk
density measured under perfect borehole conditions.

Calibration of the density tool is accomplished by measuring the reflected gamma radiation from
materials of known densities.  COLOG routinely performs shop calibrations using Lucite acrylic and
aluminum blocks, and periodically checks those calibrations in the USBM calibration test holes, at the
Denver Federal Center, Colorado (Figure B-4).  Further discussion concerning this calibration method
can be found in (Keys 1989)ii and (Hearst and Nelson 1985)iii.



Figure B-4:  Calibration chart showing count rate (log scale) from the near and far detectors
plotted vs. density (linear scale) for various calibration media (Scott et al, 1988).

Porosity can be derived from compensated bulk densities if the grain density for the rock, and a fluid
density for the fluid in the pore space, is known or assumed (Hearst and Nelson, 1985, p. 389).  Fluid
density rarely deviates much from 1.00 g/cc, and in the lack of core analysis a grain density for clastic
sedimentary rock of 2.65 g/cc is often assumed (the density of quartz).  However, limestone
commonly has matrix densities of 2.70 g/cc or higher, causing the calculated porosities, based on 2.65
g/cc, to be negative.  The present of some cementation minerals such as calcite (2.71 g/cc) and siderite
(3.94 g/cc) also result in negative porosities.  Though deviation of grain densities from the assumed
2.65 g/cc results in calculated porosities that are in error, the occurrence of negative porosities can
provide an indication of the presence of these heavier minerals.

E. Neutron Logs (Mount Sopris Instruments, LLP-2676)

High energy neutrons are generated by a 3 curie Am241-Be radioactive source, housed in the probe.
These neutrons interact with the media, in a spherical volume, that surrounds the probe, including the
borehole fluid and formation.   The significant aspects of that interaction are the loss of energy due to
collisions with hydrogen atoms and the subsequent capture of the neutrons by various nuclei
(including hydrogen).  The detector in the neutron tool is spaced 14" from source and counts only the
low energy (thermal) neutrons that have not been captured.  Within a certain (unspecified) range the
thermal neutron count rate is inversely proportional to the population of hydrogen atoms surrounding
the tool.  Therefore, for a constant borehole size, the neutron count rate can be related to total water
content surrounding the tool, registering higher counts for lower water content.  The inverse counts
vs. water content relationship can be explained in terms of the degree of neutron capture that occurs.
For example, lower water content captures fewer low energy neutrons and results in a higher neutron
count rate at the detector.

Total water content in a saturated formation is affected by the clay content, because clay minerals
contain a significant volume of bound water.  In view of the inverse relationship described above, this
means that lower neutron count rates are also associated with higher clay content.



F. Induction Resistivity (Advanced Logic Technologies, DIL-45)

The induction measurement is made by using a magnetic field to induce electric currents in the
material being surveyed.  Because the magnitude of these electric currents is proportional to the
conductivity of the media being measured, the magnetic field generated by the induced electric
current is measured.

Induction measurements were made with an ALT model DIL-45 induction probe. The tool is
designed to measure formation conductivity in millisiemens per meter (mS/m) which is converted
to resistivity in software.

The induction probe used at this site contains a transmitter coil that emits a continuous wave of
electromagnetic (EM) signal at 25.6 kHz, which produces a primary field in the formation around the
borehole.  A secondary field produced by the primary field is proportional to the conductivity of the
formation and is sensed at the receiver coil located in the probe 83cm from the transmitter coil.  A
second coil cancels the primary field in the vicinity of the borehole and allows horizontal focusing to
reduce or eliminate borehole effects.

This inner radius of investigation and toroidal shape of the induced field makes the EM induction
probe an excellent tool for lithologic investigation with little completion induced effects. Induction
conductivity measurements with the EMP gives a resistivity measurement (resistivity =
1/conductivity) which is very similar to a 64-inch long normal resistivity log.  Because the
measurement is obtained electro-magnetically, it can be collected through non-conductive (PVC or
fiberglass) casing and in the wet or dry portion of these wells.

G. Natural Gamma (Mount Sopris Instruments, 2SNA-1000)

The natural gamma log (also known as gamma or gamma ray log) provides a measurement recorded
in counts per second (CPS), that is proportional to the natural radioactivity of the formation.  Actual
counts depend upon the detector size and efficiency.  The depth of investigation for the Gamma log
is typically 10 to 12 inches.  This log is used principally for lithologic identification and
stratigraphic correlation.

Gamma radiation is measured with scintillation NaI detectors. The gamma-emitting radioisotopes
that naturally occur in geologic materials are Potassium40 and nuclides in the Uranium238 and
Thorium232 decay series.  Potassium40 occurs with all potassium minerals, including potassium
feldspars.  Uranium238 is typically associated with dark shales and uranium mineralization.
Thorium232 is typically associated with biotite, sphene, zircon and other heavy minerals.

The usual interpretation of the gamma log, for hydrogeology applications, is that measured counts
are proportional to the quantity of clay minerals present.  This assumes that the natural radioisotopes
of potassium, uranium, and thorium occur in exchange ions, which are attached to the clay particles.
Thus, the correlation is between gamma counts and the cation exchange capacity (CEC).  Usually
gamma logs show an inverse linear correlation between gamma counts and the average grain size
(higher counts indicate smaller grain size, lower counts indicate larger grain size).  This relation can
become invalid if there are radioisotopes in the mineral grains themselves (immature sandstones or



arkose), and if there are differences in the CEC of clay minerals in the different parts of the
formation.  Both of these situations are possible in many environments.  The former situation would
most likely occur in basal conglomerates composed of granitic debris, and the latter where clay
occurs as a primary sediment in shale and another as an authigenic mineral deposited in pore spaces
during diagenesis.

While spectral-gamma probes are calibrated in physical models with known quantities of specific
isotopes, calibration of the standard gamma logging tool is usually performed in large physical
models such as the API test pits in Houston, or against a qualitative check-source.  In hydrogeology,
the gamma measurement is usually a relative log and quantitative calibrations are not routinely
performed.  However, the stability and repeatability of the natural gamma measurement is routinely
checked with a sleeve of known radioactivity.  It is also common to routinely check the gamma log
by repeat logging a section of a well.  Natural radioactive decay follows a Gaussian distribution; that
is, approximately 67% of the radioactive response occurs within ± the square root of the count rate.
For instance, if a background radiation of 100 CPS is being measured, there is approximately ± 10
CPS variability.

H. Rock Quality Designation

The rock quality designation, RQD, gives a quantitative classification of rock mass solidarity.  It is
generally estimated using physical rock core in the field, but can be estimated using optical log image
features.  The RQD is defined as the cumulative length of core pieces longer than 10 centimeters in a
run, divided by the total length of the core run.  The length of the core run includes all lost sections.

RQD   =   (Sum of lengths of core sticks > 10 cm long x 100)  /  (Total length of core run)

RQD Rock Quality Classification
< 25% Very Poor

25-50% Poor
50-75% Fair
75-90% Good
90-100% Excellent

In Appendix C, the RQD is estimated using the following method:  Images features were chosen on
the optical logs.  All features designated as bedding, or non-flow features (rank = 0) were thrown out.
All remaining image features were ordered by depth and grouped into 10-foot intervals.  The depth
difference between each feature was calculated (see column “Delta Depth” on the RQD Tables).
Each delta depth greater than 10 centimeters between image features was summed together within
each 10-foot interval.  If the delta depth between image features was less than 10 centimeters it was
marked as 0.0 in the “delta depth” column and not summed.  Using the formula above, the RQD was
then estimated.



III. Geophysical Logging Results

A. Well CH-0210 Logging Results

At 0800 hours on December 6, 2005, logging of borehole CH-0210 commenced. Logging was
complete at 1430 hours the same day.

The geophysical logs within this borehole are fairly consistent, overall.  Fluid filled the borehole
to 182 feet, at the time of logging.  Unusually high neutron counts were observed above 139 feet,
with respect to most of the boreholes logged for this project, specifically from the bottom of
casing to about 35 feet and from 47 to 139 feet.  Similar anomalous values were also encountered
in CH0208.  Methane was noted in CH0208, but not noted in this borehole, though the optical
televiewer captured a foggy image above about 60 feet.  These encounters with borehole gasses
may be related to the elevated neutron count rate.  However, concentrated hydrocarbons,
including methane, should slow and absorb neutron particles.  The increased natural gamma
counts, decreased neutron counts, and decreased resistivity from about 176 to 191 feet, indicate a
layer with relatively more clay content, and more clay-bound water.  The thin layer at about 211
feet exhibits similar properties, as does the layer from about 235 feet to borehole total depth.
Water bound in such clayey layers is not likely to permeate into the borehole.  Rock density is
consistent, except in fractured zones.  Air-filled fractures create the low-density anomalies from
the bottom of casing to about 36 feet.  Geophysical logs are presented above the casing level, but
are not discussed in this report.  There appears to be no highly fractured zone within this
borehole.  Fractures are most abundant on the televiewer logs above 38 feet.  Other fractures are
evident at about 46, 164, and 176 feet.  All fractures and identified bedding planes are listed in
Appendix B: Orientation Summary Tables.  Calculated RQD values, at 10-foot increments, are
listed in the Appendix C: Rock Quality Designation Tables.
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B. Well CH-0209 Logging Results

At 1730 hours on December 6, 2005, logging of borehole CH-0209 commenced.  An optical
televiewer log was recorded and logging finished for the day at 1830.  Logging recommenced
December 7, 2005 at 0700 hours and was complete at 1100 hours the same day.

The geophysical logs within this borehole are highly consistent, overall.  Fluid filled the borehole
to only 293 feet, at the time of logging.  The increased natural gamma counts, decreased neutron
counts, and decreased resistivity from about 282 feet to borehole total depth, indicate a layer with
relatively more clay content, and more clay-bound water. Water bound in such clayey layers is
not likely to permeate into the borehole.  Rock density is consistent, except in fractured zones.
Air-filled fractures create the low-density anomalies above about 47 feet, and at 105 feet.
Geophysical logs are presented above the casing level, but are not discussed in this report.
Fractures are most abundant on the televiewer logs above 57 feet.  Other fractures are evident at
about 60, 94, 97, and 102 feet, from 103 to 106 feet, and at about 116, 121, 134, 216, 226, and
265 feet.  All fractures and identified bedding planes are listed in Appendix B: Orientation
Summary Tables.  Calculated RQD values, at 10-foot increments, are listed in Appendix C: Rock
Quality Designation Tables.
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C. Well CH-0208 Logging Results

At 1100 hours on December 7, 2005, logging of borehole CH-0208 commenced. Logging was
complete at 1730 hours the same day.

The geophysical logs within this borehole are fairly consistent, overall.  Fluid filled the borehole
to 187 feet, at the time of logging.  Unusually high neutron counts were observed above 102 feet,
with respect to most of the boreholes logged for this project, especially from the bottom of casing
to about 70 feet.  Similar anomalous values were also encountered in CH0210.  Methane was
noted in this borehole, but not noted in CH0210, though the optical televiewer captured a foggy
image within that borehole.  These encounters with borehole gasses may be related to the elevated
neutron count rate.  However, concentrated hydrocarbons, including methane, should slow and
absorb neutron particles.  The increased natural gamma counts, decreased neutron counts, and
decreased resistivity from about 136 to 146 feet, indicate a layer with relatively more clay
content, and more clay-bound water.  The layer from about 159 to 171 feet exhibits similar
properties, as does a thin layer at about 215 feet, below which the clay content decreases
gradually, until it reaches to its lowest levels at about 282 feet.  Water bound in such clayey
layers is not likely to permeate into the borehole.  Rock density is consistent, with few air-filled
fractures to decrease the values.  There are higher density anomalies on the near-spaced detector
from about 194 to 214 feet and about 224 feet to the borehole total depth.  Because these
anomalies are not observed on the far detector, they may be caused by shallow fluid intrusion into
the borehole wall, indicating moderate porosity in these zones, relative to the apparent low
porosity of the majority of this formation.  The intrusion is not deep enough to affect the far
detector. Geophysical logs are presented above the casing level, but are not discussed in this
report.  There appears to be no highly fractured zone within this borehole.  Notable fractures were
observed at 45, 55, 57, 59, 67, 79, 124, 137, 188, 202, 208, 211, 228, 231, 246, 251, and 257 feet.
All fractures and identified bedding planes are listed in Appendix B: Orientation Summary Table.
Calculated RQD values, at 10-foot increments, are listed in Appendix C: Rock Quality
Designation Tables.
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D. Well CH-0207 Logging Results

At 0700 hours on December 8, 2005, logging of borehole CH-0207 commenced. Logging was
complete at 1330 hours the same day.

The geophysical logs within this borehole are fairly consistent, overall.  Fluid filled the borehole
to only 298 feet, at the time of logging.  The increased natural gamma counts, decreased neutron
counts, and decreased resistivity from about 40 to 61 feet, indicate a layer with relatively more
clay content, and more clay-bound water.  The layer from about 130 feet exhibits similar
properties, to about 231 feet, where the clay content decreases gradually, until it reaches to its
lowest levels at about 298 feet. Water bound in such clayey layers is not likely to permeate into
the borehole.  Rock density is consistent, except in fractured zones.  Air-filled fractures create the
low-density anomalies above about 40 feet and from about 59 to 66 feet.  Geophysical logs are
presented above the casing level, but are not discussed in this report.  Fractures are most abundant
on the televiewer logs above 69 feet, specifically above 44 feet.  Other fractures are evident at
about 110, 140, and 215 feet.  All fractures and identified bedding planes are listed in Appendix
B: Orientation Summary Table.  Calculated RQD values, at 10-foot increments, are listed in
Appendix C: Rock Quality Designation Table.
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E. Well CH-0206 Logging Results

At 1330 hours on December 8, 2005, logging of borehole CH-0206 commenced. Logging was
complete at 1800 hours the same day.

The geophysical logs within this borehole are fairly consistent, overall.  No fluid was encountered
in this borehole at the time of logging.  The increased natural gamma counts, decreased neutron
counts, and decreased resistivity from about 63 to 79 feet, indicate a layer with relatively more
clay content, and more clay-bound water.  The layer from about 107 feet to the bottom of the
borehole exhibits similar properties, especially from 140 to about 222 feet.  Water bound in such
clayey layers is not likely to permeate into the borehole.  Rock density is consistent, except in
fractured zones.  Air-filled fractures create the low-density anomaly above about 32 feet.  The
apparently low near-spaced density values, below about 255 feet, are likely the result of a small
gap between the probe face and the borehole wall, possibly caused by dragging some debris up
from the bottom of the hole.  The gap is not large enough to affect the far-spaced density, and
disappears as debris is lost, on the way up the borehole.  Geophysical logs are presented above
the casing level, but are not discussed in this report.  Fractures are most abundant on the
televiewer logs above 64 feet, specifically above 45 feet.  Other fractures are evident at about 73,
124, 126, 164, 181, 199 to 201, 214, and 217 feet.  All fractures and identified bedding planes are
listed in Appendix B: Orientation Summary Tables.  Calculated RQD values, at 10-foot
increments, are listed in Appendix C: Rock Quality Designation Tables.
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F. Well CH-0205 Logging Results

At 0700 hours on December 9, 2005, logging of borehole CH-0205 commenced. Logging was
complete at 1330 hours the same day.

The geophysical logs within this borehole are fairly consistent, overall.  Fluid filled the borehole
to 279 feet, at the time of logging.  The increased natural gamma counts, decreased neutron
counts, and decreased resistivity from about 80 to 103 feet, indicate a layer with relatively more
clay content, and more clay-bound water.  The layer from about 129 to 177 feet exhibits similar
properties, as does the layer from 191 to about 240 feet, where the clay content decreases
gradually, until it returns to its lowest levels at about 275 feet.  Water bound in such clayey layers
is not likely to permeate into the borehole.  Rock density is consistent, except in fractured zones.
Air-filled fractures create the low-density anomalies above about 42 feet.  The apparently low
near-spaced density values, below about 272 feet, are likely the result of a small gap between the
probe face and the borehole wall, possibly caused by dragging some debris up from the bottom of
the hole.  The gap is not large enough to affect the far-spaced density, and disappears as debris is
lost, on the way up the borehole.  Geophysical logs are presented above the casing level, but are
not discussed in this report.  Fractures are most abundant on the televiewer logs above 48 feet,
specifically above 42 feet.  No other notable fractures are evident.  All fractures and identified
bedding planes are listed in Appendix B: Orientation Summary Table.  Calculated RQD values, at
10-foot increments, are listed in Appendix C: Rock Quality Designation Table.
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G. Well CH-0204 Logging Results

At 1330 hours on December 9, 2005, logging of borehole CH-0204 commenced.  Optical
televiewer and induction logs were recorded and logging finished for the day at 1700 hours.
Logging recommenced December 10, 2005 at 0700 hours and was complete at 1100 hours the
same day.

The geophysical logs within this borehole are fairly consistent, overall.  Fluid filled the borehole
to 210 feet, at the time of logging.  The increased natural gamma counts, decreased neutron
counts, and decreased resistivity from about 52 to 134 feet, indicate a layer with relatively more
clay content, and more clay-bound water. The layer from about 261 feet exhibits similar
properties, to about 279 feet, where the clay content decreases gradually, until it returns to its
lowest levels at about 293 feet.  Water bound in such clayey layers is not likely to permeate into
the borehole.  Rock density is consistent, except in fractured zones.  Air-filled fractures create the
low-density anomalies above about 46 feet.  There are higher density anomalies on the near
spaced detector from about 256 to 266 feet.  Because these anomalies are not observed on the far
detector, they may be caused by shallow fluid intrusion into the borehole wall, indicating
moderate porosity in these zones, relative to the apparent low porosity of the majority of this
formation.  The intrusion is not deep enough to affect the far detector.  The apparently low near-
spaced density values, below about 266 feet, are likely the result of a small gap between the probe
face and the borehole wall, possibly caused by dragging some debris up from the bottom of the
hole.  The gap is not large enough to affect the far-spaced density, and disappears as debris is lost,
on the way up the borehole.  Geophysical logs are presented above the casing level, but are not
discussed in this report.  Fractures are most abundant on the televiewer logs above 55 feet,
specifically above 46 feet.  Other fractures are evident at about 127 and 230 feet and from 250 to
255 feet.  All fractures and identified bedding planes are listed in Appendix B: Orientation
Summary Tables.  Calculated RQD values, at 10-foot increments, are listed in Appendix C: Rock
Quality Designation Tables.
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H. Well CH-0203 Logging Results

At 1100 hours on December 10, 2005, logging of borehole CH-0204 commenced. Logging was
complete at 1600 hours the same day.

The geophysical logs within this borehole are fairly consistent, overall.  Fluid filled the borehole
to 103 feet, at the time of logging.  The increased natural gamma counts, decreased neutron
counts, and decreased resistivity from about 43 to 76 feet, indicate a layer with relatively more
clay content, and more clay-bound water.  The layer from about 117 to 132 feet exhibits similar
properties, as does the layer from about 162 feet to about 261 feet, where the clay content
decreases gradually, until it returns to its lowest levels at about 280 feet.  Water bound in such
clayey layers is not likely to permeate into the borehole.  Rock density is consistent, except in
fractured zones.  Air-filled fractures create the low-density anomalies near 44, 56, and 66 feet.
There are higher density anomalies on the near spaced detector from about 110 to 144 feet and
about 161 to 171 feet.  Because these anomalies are not observed on the far detector, they may be
caused by shallow fluid intrusion into the borehole wall, indicating moderate porosity in these
zones, relative to the apparent low porosity of the majority of this formation.  The intrusion is not
deep enough to affect the far detector.  Geophysical logs are presented above the casing level, but
are not discussed in this report.  Fractures are most abundant on the televiewer logs above 74 feet,
specifically between 42 and 50 feet and at 56 and 68 feet.  Other fractures are evident at about
185, 222, 236, 255, and 262 feet.  All fractures and identified bedding planes are listed in
Appendix B: Orientation Summary Tables.  Calculated RQD values, at 10-foot increments, are
listed in Appendix C: Rock Quality Designation Tables.
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I. Well CH-0202 Logging Results

At 1600 hours on December 10, 2005.logging of borehole CH-0204 commenced.  The acoustic
televiewer log was recorded and logging finished for the day at 1800 hours.  Logging
recommenced December 11, 2005 at 0700 hours.  All other logs except optical televiewer were
recorded and logging finished for the day at 1030 hours.  Logging recommenced December 13,
2005 at 0930 hours.  The optical televiewer log was recorded and logging finished for the day at
1100 hours.

The geophysical logs within this borehole are fairly consistent, overall.  Fluid filled the borehole
to 128 feet, at the time of logging.  Based on the natural gamma counts, the clay content within
this borehole appears to be nearly constant.  The decreased neutron counts, and decreased
resistivity from about 58 to 244 feet, indicate a layer with relatively more clay-bound water.
Below 244 feet the water content decreases gradually, until it returns to its lowest levels at about
280 feet.  Water bound in such clayey layers is not likely to permeate into the borehole.  Rock
density is consistent, except in fractured zones.  Air-filled fractures create the low-density
anomalies from 30 to 44 feet and at about 65 feet.  There are higher density anomalies on the near
spaced detector from about 207 to 249 feet.  Because these anomalies are not observed on the far
detector, they may be caused by shallow fluid intrusion into the borehole wall, indicating
moderate porosity in these zones, relative to the apparent low porosity of the majority of this
formation.  The intrusion is not deep enough to affect the far detector. Geophysical logs are
presented above the casing level, but are not discussed in this report.  Fractures are most abundant
on the televiewer logs above 106 feet, specifically above 44 feet, and at 65, 67, and 101 feet.
Other fractures are evident at about 143, 161, 216, 238, 249, and 255 feet.  All fractures and
identified bedding planes are listed in Appendix B: Orientation Summary Tables.  Calculated
RQD values, at 10-foot increments, are listed in Appendix C: Rock Quality Designation Tables.
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J. Well CH-0201 Logging Results

At 1330 hours on December 11, 2005, logging of borehole CH-0201 commenced. An induction
and optical televiewer log were recorded and logging finished for the day at 1600.  Logging
recommenced at 1100 hours on December 13, 2005 and the acoustic televiewer log was recorded.
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APPENDIX A

OPTICAL AND ACOUSTIC TELEVIEWER LOGS
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 7.50 24.6 115 12 1
2 7.52 24.7 115 11 1
3 7.55 24.8 133 16 1
4 7.57 24.8 118 10 1
5 7.59 24.9 116 9 1
6 7.62 25.0 139 11 1
7 7.65 25.1 104 10 2
8 7.68 25.2 112 10 1
9 7.69 25.2 159 10 1
10 7.71 25.3 135 9 1
11 7.72 25.3 140 9 1
12 7.74 25.4 160 7 1
13 7.76 25.5 153 11 1
14 7.78 25.5 357 1 1
15 7.79 25.6 147 14 1
16 7.81 25.6 157 19 1
17 7.84 25.7 153 10 1
18 7.86 25.8 152 10 1
19 7.88 25.9 167 9 1
20 7.92 26.0 185 7 1
21 7.94 26.0 161 9 1
22 7.98 26.2 171 7 1
23 7.99 26.2 163 10 1
24 8.03 26.4 168 14 1
25 8.04 26.4 62 8 1
26 8.06 26.5 209 10 1
27 8.09 26.5 183 6 1
28 8.12 26.6 213 12 1
29 8.16 26.8 239 20 2
30 8.20 26.9 252 12 1
31 8.25 27.1 68 6 2
32 8.30 27.2 197 4 1
33 8.32 27.3 16 10 2
34 8.35 27.4 20 8 1
35 8.37 27.5 89 7 1
36 8.40 27.6 116 10 1
37 8.44 27.7 304 3 1
38 8.45 27.7 102 10 1
39 8.49 27.9 77 8 1
40 8.52 27.9 76 7 1
41 8.55 28.1 15 14 1
42 8.58 28.2 346 12 1
43 8.60 28.2 14 10 1
44 8.64 28.4 4 16 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 8.68 28.5 338 11 2
46 8.71 28.6 3 9 2
47 8.75 28.7 303 6 1
48 8.78 28.8 330 8 1
49 8.85 29.0 356 8 2
50 8.88 29.1 12 2 1
51 8.90 29.2 344 9 1
52 8.94 29.3 355 13 1
53 8.96 29.4 312 9 1
54 8.99 29.5 147 2 1
55 9.02 29.6 351 5 2
56 9.07 29.8 9 11 2
57 9.09 29.8 348 5 2
58 9.13 30.0 332 12 2
59 9.17 30.1 7 7 2
60 9.21 30.2 7 5 2
61 9.30 30.5 352 8 1
62 9.33 30.6 342 8 1
63 9.35 30.7 37 7 1
64 9.38 30.8 329 10 1
65 9.45 31.0 341 11 1
66 9.49 31.1 346 10 1
67 9.52 31.2 350 9 2
68 9.58 31.4 354 9 1
69 9.62 31.6 353 8 2
70 9.66 31.7 344 7 2
71 9.69 31.8 357 6 1
72 9.72 31.9 323 6 2
73 9.78 32.1 275 6 2
74 9.84 32.3 334 12 1
75 9.86 32.4 346 9 1
76 9.91 32.5 343 10 2
77 9.95 32.7 325 9 2
78 10.05 33.0 31 8 2
79 10.13 33.3 30 20 1
80 10.18 33.4 331 14 2
81 10.24 33.6 30 10 1
82 10.30 33.8 13 6 2
83 10.36 34.0 152 15 1
84 10.43 34.2 341 6 2
85 10.57 34.7 354 8 2
86 10.70 35.1 318 9 1
87 10.83 35.5 336 11 1
88 11.01 36.1 340 9 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 11.24 36.9 342 9 1
90 11.45 37.6 355 33 1
91 11.52 37.8 359 11 2
92 11.96 39.2 249 34 1
93 14.06 46.1 23 4 2
94 14.16 46.5 204 5 1
95 15.66 51.4 359 18 0
96 15.73 51.6 22 11 0
97 15.85 52.0 22 5 0
98 16.61 54.5 336 3 0
99 18.15 59.6 1 9 0
100 18.28 60.0 15 8 0
101 18.44 60.5 353 10 0
102 23.40 76.8 359 8 0
103 24.59 80.7 330 7 0
104 25.44 83.5 311 4 0
105 25.66 84.2 299 6 0
106 25.78 84.6 318 6 0
107 26.27 86.2 308 10 0
108 26.42 86.7 242 4 0
109 26.84 88.1 255 11 0
110 27.17 89.2 1 8 0
111 27.34 89.7 1 9 0
112 27.54 90.4 337 6 0
113 27.67 90.8 32 12 0
114 27.82 91.3 333 16 0
115 27.90 91.5 344 17 0
116 28.07 92.1 7 7 0
117 28.18 92.5 237 1 1
118 28.25 92.7 112 6 0
119 28.32 92.9 340 5 1
120 28.46 93.4 343 4 0
121 28.68 94.1 328 11 0
122 29.28 96.1 352 3 0
123 29.39 96.4 353 11 0
124 30.03 98.5 1 7 0
125 30.28 99.4 40 12 0
126 30.46 99.9 52 11 0
127 30.54 100.2 349 14 0
128 30.70 100.7 298 13 0
129 31.12 102.1 43 13 0
130 31.58 103.6 352 5 1
131 31.73 104.1 5 12 0
132 31.86 104.5 14 7 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 32.03 105.1 15 4 0
134 32.18 105.6 177 10 1
135 32.37 106.2 294 11 1
136 32.47 106.5 8 13 1
137 32.55 106.8 1 6 0
138 32.75 107.5 18 6 0
139 32.88 107.9 148 7 1
140 32.92 108.0 49 20 1
141 32.99 108.2 97 7 1
142 33.06 108.5 276 14 1
143 33.20 108.9 28 5 0
144 33.24 109.1 87 14 0
145 33.40 109.6 71 2 0
146 33.74 110.7 333 10 0
147 34.05 111.7 349 11 0
148 34.48 113.1 6 10 1
149 34.61 113.6 254 18 1
150 34.75 114.0 321 12 1
151 35.13 115.2 94 11 1
152 35.19 115.5 320 12 1
153 35.26 115.7 102 10 1
154 35.46 116.3 16 11 1
155 36.01 118.1 16 3 1
156 36.13 118.5 355 8 1
157 36.56 120.0 317 11 1
158 36.80 120.7 355 9 1
159 37.14 121.9 358 8 1
160 37.34 122.5 351 10 0
161 37.42 122.8 14 17 0
162 37.45 122.9 326 12 1
163 37.65 123.5 218 4 0
164 37.76 123.9 213 4 0
165 37.87 124.2 312 5 0
166 38.13 125.1 30 12 0
167 38.29 125.6 302 7 1
168 38.40 126.0 14 6 1
169 38.52 126.4 222 11 1
170 38.70 127.0 200 9 0
171 39.13 128.4 351 12 1
172 39.31 129.0 294 16 1
173 39.42 129.3 359 25 1
174 39.56 129.8 350 12 1
175 40.22 132.0 235 10 1
176 40.34 132.3 311 9 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 40.36 132.4 84 8 1
178 40.50 132.9 236 7 1
179 40.66 133.4 296 8 1
180 40.79 133.8 283 7 1
181 40.93 134.3 49 7 1
182 41.07 134.7 330 5 1
183 41.32 135.6 312 6 1
184 41.33 135.6 28 27 1
185 41.53 136.3 324 25 1
186 41.69 136.8 311 9 1
187 41.74 136.9 2 15 1
188 42.31 138.8 12 5 1
189 42.79 140.4 351 5 1
190 43.25 141.9 289 6 1
191 43.60 143.1 354 10 1
192 43.73 143.5 20 8 1
193 44.10 144.7 310 5 1
194 44.25 145.2 195 11 1
195 44.34 145.5 229 7 1
196 44.46 145.9 160 23 1
197 45.27 148.5 27 22 1
198 46.41 152.3 36 12 1
199 47.40 155.5 21 11 1
200 47.80 156.8 73 12 1
201 47.98 157.4 10 16 1
202 48.18 158.1 40 22 1
203 49.22 161.5 40 12 1
204 50.07 164.3 333 6 1
205 50.08 164.3 188 6 1
206 50.30 165.0 348 23 1
207 51.03 167.4 35 5 1
208 51.05 167.5 5 6 1
209 51.24 168.1 16 7 1
210 51.52 169.0 297 15 1
211 51.58 169.2 358 9 1
212 51.80 170.0 155 14 1
213 52.43 172.0 50 6 1
214 52.46 172.1 60 12 1
215 52.52 172.3 25 25 1
216 53.04 174.0 59 8 1
217 53.45 175.4 124 7 1
218 53.75 176.4 192 4 1
219 53.87 176.8 355 10 1
220 53.96 177.0 225 7 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
221 54.23 177.9 82 10 1
222 56.41 185.1 86 27 1
223 57.22 187.7 29 14 1
224 57.30 188.0 89 10 1
225 57.33 188.1 245 9 1
226 58.25 191.1 328 7 1
227 58.32 191.3 67 6 1
228 59.83 196.3 341 30 1
229 61.13 200.6 7 13 1
230 61.29 201.1 342 18 1
231 63.04 206.8 8 7 1
232 63.07 206.9 242 6 1
233 64.83 212.7 11 10 1
234 65.26 214.1 5 14 1
235 65.84 216.0 20 18 1
236 66.01 216.6 185 10 1
237 66.37 217.8 122 13 1
238 66.50 218.2 302 9 1
239 66.86 219.4 53 11 1
240 67.49 221.4 295 18 1
241 67.94 222.9 25 11 1
242 69.40 227.7 216 22 1
243 69.46 227.9 215 11 1
244 69.67 228.6 96 10 1
245 69.72 228.7 246 7 1
246 70.11 230.0 246 7 1
247 70.40 231.0 275 12 1
248 70.93 232.7 11 21 1
249 71.13 233.4 164 14 1
250 71.18 233.5 189 9 1
251 71.34 234.1 349 12 1
252 73.05 239.7 41 6 1
253 73.73 241.9 339 9 1
254 74.49 244.4 16 5 1
255 75.02 246.1 311 14 1
256 75.28 247.0 320 8 0
257 75.39 247.3 266 4 0
258 75.56 247.9 332 8 1
259 75.65 248.2 270 9 0
260 76.09 249.6 6 16 1
261 76.81 252.0 5 15 0
262 77.47 254.2 359 12 0
263 78.32 257.0 0 0 1
264 78.46 257.4 0 0 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
265 78.60 257.9 0 0 1
266 78.62 258.0 215 6 1
267 78.70 258.2 55 7 1
268 78.92 258.9 5 4 1
269 79.04 259.3 354 7 1
270 79.11 259.5 26 29 1
271 79.19 259.8 175 7 1
272 79.19 259.8 252 12 1
273 79.25 260.0 29 14 1
274 79.31 260.2 18 5 1
275 79.43 260.6 354 10 1
276 79.57 261.1 263 15 1
277 79.57 261.1 14 5 1
278 79.62 261.2 58 9 1
279 80.10 262.8 0 14 1
280 80.50 264.1 344 6 1
281 82.56 270.9 324 12 1
282 82.67 271.2 289 6 1
283 82.95 272.2 21 16 1
284 83.05 272.5 5 16 1
285 84.21 276.3 200 29 1
286 84.84 278.4 14 13 1
287 84.98 278.8 19 29 1
288 85.12 279.3 21 9 1
289 85.31 279.9 4 8 1
290 85.96 282.0 5 7 1
291 87.37 286.7 4 5 1
292 87.61 287.4 12 3 1
293 87.69 287.7 199 6 1
294 88.63 290.8 110 11 1
295 88.79 291.3 284 5 1
296 89.82 294.7 29 3 1
297 90.41 296.6 187 3 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 11.27 37.0 94 18 1
2 11.29 37.0 11 68 1
3 11.34 37.2 118 26 1
4 11.40 37.4 13 27 1
5 11.48 37.7 114 36 1
6 11.48 37.7 7 26 1
7 11.49 37.7 185 26 1
8 11.58 38.0 34 13 1
9 11.64 38.2 270 25 1
10 11.72 38.4 292 31 1
11 11.78 38.7 14 18 1
12 11.81 38.8 306 40 1
13 11.91 39.1 341 27 1
14 11.92 39.1 131 11 1
15 12.05 39.5 99 24 1
16 12.09 39.7 97 17 1
17 12.11 39.7 109 76 1
18 12.15 39.9 319 12 1
19 12.19 40.0 205 9 1
20 12.24 40.2 223 5 1
21 12.35 40.5 100 53 1
22 12.44 40.8 247 24 1
23 12.50 41.0 343 13 1
24 12.56 41.2 110 23 1
25 12.67 41.6 175 15 1
26 12.71 41.7 330 7 1
27 12.81 42.0 135 43 1
28 12.86 42.2 239 18 1
29 12.91 42.4 192 34 1
30 12.94 42.5 189 16 1
31 13.02 42.7 15 5 1
32 13.12 43.0 350 2 1
33 13.16 43.2 256 20 1
34 13.22 43.4 221 5 1
35 13.23 43.4 286 47 1
36 13.24 43.5 299 11 1
37 13.28 43.6 96 53 1
38 13.29 43.6 273 19 1
39 13.41 44.0 62 3 1
40 13.50 44.3 322 1 1
41 13.55 44.5 286 8 1
42 13.59 44.6 16 15 1
43 13.67 44.8 219 23 1
44 13.75 45.1 41 24 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 13.78 45.2 329 20 1
46 13.81 45.3 316 16 1
47 13.94 45.7 169 21 1
48 14.00 45.9 42 7 1
49 14.08 46.2 144 10 1
50 14.16 46.5 160 15 1
51 14.24 46.7 258 7 1
52 14.27 46.8 163 4 1
53 14.34 47.1 172 1 1
54 15.15 49.7 156 7 1
55 15.35 50.4 23 1 1
56 15.52 50.9 14 15 1
57 15.91 52.2 11 8 1
58 15.94 52.3 27 11 1
59 15.98 52.4 287 13 1
60 16.16 53.0 360 8 1
61 16.28 53.4 20 9 2
62 16.56 54.3 358 5 2
63 16.80 55.1 75 34 2
64 17.12 56.2 2 11 1
65 17.19 56.4 312 80 1
66 17.30 56.8 2 7 1
67 18.25 59.9 6 5 1
68 18.99 62.3 24 68 1
69 19.13 62.8 63 9 1
70 19.85 65.1 38 13 0
71 20.45 67.1 152 14 0
72 20.54 67.4 118 13 0
73 20.59 67.6 110 13 0
74 23.81 78.1 352 14 0
75 23.94 78.6 325 8 0
76 25.00 82.0 236 5 0
77 25.07 82.3 317 5 0
78 25.13 82.5 175 3 0
79 25.21 82.7 316 25 0
80 25.37 83.2 2 3 0
81 25.44 83.5 330 6 0
82 25.94 85.1 283 36 1
83 26.12 85.7 347 37 0
84 26.36 86.5 30 43 0
85 26.46 86.8 22 45 0
86 26.51 87.0 19 51 0
87 26.66 87.5 320 6 0
88 26.82 88.0 22 37 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 26.87 88.2 31 43 0
90 27.19 89.2 4 14 0
91 28.12 92.3 11 5 0
92 28.38 93.1 18 5 0
93 28.42 93.3 346 7 0
94 28.82 94.6 315 9 1
95 29.68 97.4 2 4 1
96 29.73 97.6 344 5 1
97 29.78 97.7 330 11 2
98 30.71 100.8 14 7 1
99 30.78 101.0 144 5 1
100 31.14 102.2 10 3 0
101 31.37 102.9 326 13 1
102 31.39 103.0 358 9 1
103 31.42 103.1 133 42 1
104 31.43 103.1 4 34 1
105 31.50 103.4 158 27 1
106 31.54 103.5 346 55 1
107 32.10 105.3 121 16 1
108 32.24 105.8 260 15 1
109 32.58 106.9 15 3 0
110 32.73 107.4 51 3 1
111 33.63 110.3 8 2 0
112 33.76 110.8 10 1 0
113 33.99 111.5 13 4 0
114 34.29 112.5 18 4 0
115 34.60 113.5 329 6 0
116 35.09 115.1 9 3 1
117 35.18 115.4 293 5 1
118 35.28 115.8 342 5 1
119 35.78 117.4 25 3 0
120 36.01 118.2 333 7 0
121 36.11 118.5 12 6 0
122 36.38 119.4 4 8 1
123 36.70 120.4 342 9 1
124 36.74 120.5 299 10 2
125 36.85 120.9 97 17 2
126 36.92 121.1 51 7 1
127 37.15 121.9 17 4 1
128 37.37 122.6 24 7 0
129 37.51 123.1 16 8 0
130 37.65 123.5 15 5 1
131 37.80 124.0 12 5 1
132 38.29 125.6 360 22 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 40.08 131.5 345 19 0
134 40.72 133.6 36 7 1
135 40.84 134.0 46 4 1
136 41.72 136.9 347 7 0
137 41.82 137.2 8 7 0
138 42.54 139.6 17 5 0
139 42.95 140.9 7 6 0
140 42.99 141.1 358 5 0
141 43.04 141.2 351 14 0
142 43.29 142.0 37 11 0
143 44.61 146.4 9 8 1
144 44.72 146.7 25 5 0
145 44.77 146.9 13 2 0
146 45.06 147.9 12 3 1
147 45.16 148.2 13 5 0
148 45.22 148.4 9 7 0
149 45.63 149.7 299 7 1
150 45.66 149.8 318 8 1
151 45.76 150.1 12 7 0
152 45.86 150.5 17 11 0
153 45.89 150.6 84 11 0
154 45.98 150.8 153 9 0
155 46.01 151.0 28 8 0
156 46.09 151.2 196 10 0
157 46.17 151.5 52 26 0
158 46.28 151.8 17 6 0
159 46.31 151.9 9 9 1
160 46.34 152.1 51 17 0
161 46.43 152.3 78 12 0
162 46.58 152.8 356 23 0
163 46.68 153.1 12 10 0
164 46.85 153.7 11 12 0
165 46.88 153.8 42 5 0
166 46.91 153.9 18 13 0
167 46.99 154.2 330 6 0
168 47.36 155.4 317 8 1
169 47.38 155.4 138 16 1
170 47.42 155.6 17 8 1
171 47.58 156.1 4 5 1
172 47.68 156.4 324 7 1
173 47.85 157.0 10 11 0
174 47.92 157.2 354 4 0
175 48.03 157.6 16 9 0
176 48.12 157.9 18 4 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 48.15 158.0 350 11 0
178 48.27 158.4 80 7 0
179 48.51 159.2 359 6 0
180 48.77 160.0 11 8 1
181 48.80 160.1 26 6 1
182 49.04 160.9 330 7 1
183 49.06 161.0 2 4 1
184 49.11 161.1 349 7 1
185 49.29 161.7 340 11 1
186 49.38 162.0 358 14 1
187 49.42 162.1 15 3 1
188 49.45 162.2 11 5 1
189 49.53 162.5 11 6 1
190 49.79 163.4 8 8 1
191 49.82 163.4 13 4 1
192 49.85 163.5 18 6 1
193 49.86 163.6 3 3 1
194 50.11 164.4 10 6 1
195 50.15 164.5 11 4 1
196 50.23 164.8 18 5 0
197 50.51 165.7 11 11 0
198 50.58 166.0 20 7 0
199 50.61 166.1 11 8 0
200 50.67 166.3 19 6 1
201 50.69 166.3 11 8 1
202 50.76 166.6 260 14 0
203 50.82 166.7 17 5 0
204 50.85 166.8 321 9 0
205 50.94 167.1 7 6 1
206 50.96 167.2 337 3 0
207 51.02 167.4 1 7 1
208 51.08 167.6 13 5 0
209 51.21 168.0 7 5 1
210 51.22 168.1 7 7 1
211 51.24 168.1 33 10 1
212 51.33 168.4 11 8 1
213 51.47 168.9 311 7 1
214 51.49 168.9 324 10 1
215 51.55 169.1 19 11 1
216 51.74 169.8 51 6 1
217 52.09 170.9 320 5 0
218 52.17 171.2 316 19 0
219 52.43 172.0 342 5 1
220 52.83 173.3 343 10 1

All directions are with respect to magnetic north.
Page 5



Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
221 53.17 174.5 34 9 0
222 53.76 176.4 11 4 1
223 54.57 179.0 4 5 1
224 54.63 179.2 16 11 1
225 54.97 180.4 28 9 1
226 55.19 181.1 324 9 1
227 55.25 181.3 19 9 1
228 55.30 181.4 342 9 1
229 55.48 182.0 13 7 1
230 55.49 182.1 9 8 0
231 55.74 182.9 8 7 0
232 56.46 185.3 29 2 0
233 56.70 186.0 351 6 1
234 56.75 186.2 357 11 1
235 56.75 186.2 120 5 1
236 56.87 186.6 342 5 1
237 57.08 187.3 346 8 1
238 57.13 187.4 355 6 1
239 57.25 187.8 311 6 1
240 57.28 187.9 21 4 1
241 57.31 188.0 355 3 1
242 57.36 188.2 15 5 1
243 57.42 188.4 356 6 2
244 57.55 188.8 9 5 1
245 57.61 189.0 9 6 1
246 57.66 189.2 355 5 0
247 57.82 189.7 354 8 0
248 57.85 189.8 354 8 0
249 57.90 190.0 354 4 1
250 58.02 190.4 358 2 1
251 58.38 191.5 4 5 1
252 58.45 191.8 284 4 0
253 58.59 192.2 29 6 1
254 58.84 193.1 2 8 1
255 58.87 193.1 354 6 1
256 58.89 193.2 45 7 1
257 58.90 193.2 353 5 1
258 59.04 193.7 16 5 1
259 59.11 193.9 11 5 1
260 59.12 194.0 10 6 1
261 59.16 194.1 353 4 1
262 59.20 194.2 18 4 0
263 59.23 194.3 19 3 1
264 59.27 194.4 9 6 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
265 59.30 194.6 6 8 1
266 59.34 194.7 13 6 1
267 59.34 194.7 33 8 1
268 59.45 195.0 321 7 1
269 59.51 195.3 33 10 1
270 59.59 195.5 352 4 1
271 59.60 195.6 351 10 1
272 59.64 195.7 352 4 0
273 59.74 196.0 331 7 1
274 59.78 196.1 352 5 1
275 59.85 196.4 349 3 1
276 59.94 196.6 17 4 0
277 60.00 196.8 49 8 1
278 60.05 197.0 353 15 1
279 60.25 197.7 13 5 0
280 60.43 198.3 32 7 1
281 60.48 198.4 46 6 1
282 60.50 198.5 22 8 1
283 60.55 198.7 32 25 1
284 60.58 198.8 353 13 1
285 60.63 198.9 15 5 1
286 60.64 199.0 5 4 1
287 60.66 199.0 349 7 1
288 60.67 199.1 31 4 1
289 60.71 199.2 357 6 1
290 60.81 199.5 344 6 1
291 60.92 199.9 10 2 1
292 61.05 200.3 321 11 1
293 61.08 200.4 346 9 1
294 61.11 200.5 24 7 1
295 61.15 200.6 53 5 1
296 61.46 201.7 35 9 0
297 62.17 204.0 142 5 0
298 62.22 204.1 311 2 0
299 62.34 204.5 0 0 0
300 62.57 205.3 355 4 1
301 62.60 205.4 241 4 1
302 62.63 205.5 311 7 1
303 62.74 205.9 58 8 1
304 62.98 206.6 66 7 0
305 63.08 206.9 72 7 0
306 63.36 207.9 8 8 1
307 63.44 208.1 333 2 1
308 63.50 208.3 18 4 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
309 63.61 208.7 341 3 1
310 63.76 209.2 11 12 1
311 63.81 209.3 90 7 1
312 63.84 209.4 8 8 1
313 63.88 209.6 15 7 1
314 64.00 210.0 35 4 1
315 64.08 210.3 91 4 1
316 64.12 210.4 80 6 1
317 64.17 210.5 2 6 1
318 64.36 211.2 44 4 1
319 64.42 211.4 290 2 1
320 64.47 211.5 319 5 1
321 64.66 212.1 70 4 1
322 64.70 212.3 349 6 1
323 64.73 212.4 353 4 1
324 64.76 212.5 24 4 1
325 64.99 213.2 40 8 0
326 65.12 213.7 296 12 1
327 65.30 214.2 48 6 1
328 65.34 214.4 170 5 1
329 65.48 214.8 356 5 1
330 65.61 215.3 343 7 1
331 65.68 215.5 193 4 1
332 65.72 215.6 92 1 1
333 65.78 215.8 59 6 1
334 65.85 216.0 344 5 2
335 65.89 216.2 69 1 1
336 66.00 216.5 30 5 1
337 66.12 216.9 103 1 0
338 66.58 218.4 339 3 0
339 66.68 218.8 176 5 1
340 66.85 219.3 11 4 1
341 66.89 219.5 317 7 1
342 66.99 219.8 144 7 1
343 67.23 220.6 10 4 0
344 67.31 220.8 311 5 0
345 67.52 221.5 13 6 0
346 67.88 222.7 108 8 1
347 68.07 223.3 350 5 0
348 68.15 223.6 11 4 1
349 68.23 223.9 8 2 0
350 68.45 224.6 0 0 0
351 68.59 225.0 13 4 0
352 68.93 226.2 0 3 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
353 69.05 226.5 158 10 1
354 69.13 226.8 17 3 0
355 69.57 228.3 269 8 1
356 69.62 228.4 31 8 1
357 70.03 229.8 20 4 0
358 70.13 230.1 15 5 0
359 70.24 230.5 71 4 1
360 70.32 230.7 219 4 0
361 70.35 230.8 93 14 1
362 70.49 231.3 82 5 1
363 70.59 231.6 59 7 1
364 70.77 232.2 39 5 1
365 70.93 232.7 16 3 0
366 71.02 233.0 180 5 0
367 71.05 233.1 187 6 0
368 71.10 233.3 161 8 1
369 71.22 233.7 148 6 0
370 71.40 234.3 58 9 0
371 71.47 234.5 353 8 0
372 71.83 235.7 303 4 0
373 71.87 235.8 349 7 0
374 71.94 236.0 27 6 0
375 72.19 236.8 351 8 1
376 72.23 237.0 338 3 1
377 72.29 237.2 1 3 0
378 72.65 238.4 254 5 0
379 72.76 238.7 214 2 1
380 73.07 239.7 321 5 0
381 73.09 239.8 355 4 0
382 73.16 240.0 52 4 0
383 73.26 240.3 214 20 1
384 73.35 240.7 200 15 1
385 73.58 241.4 220 19 1
386 73.63 241.6 231 10 1
387 73.75 242.0 206 15 1
388 73.81 242.2 227 8 1
389 73.85 242.3 179 6 1
390 73.93 242.5 62 10 1
391 74.10 243.1 68 17 1
392 74.42 244.2 278 9 1
393 74.59 244.7 117 8 1
394 74.73 245.2 105 12 1
395 74.82 245.5 234 5 1
396 75.28 247.0 160 5 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
397 75.33 247.1 187 3 1
398 75.45 247.6 84 4 1
399 75.92 249.1 100 2 1
400 76.09 249.6 175 6 1
401 76.49 251.0 179 11 1
402 76.61 251.3 221 8 1
403 76.88 252.2 36 9 1
404 76.92 252.4 20 11 1
405 76.99 252.6 20 6 1
406 77.29 253.6 38 24 1
407 77.44 254.1 17 10 1
408 77.58 254.5 62 5 1
409 77.64 254.7 162 7 1
410 77.85 255.4 1 9 0
411 78.09 256.2 15 15 0
412 78.54 257.7 139 6 0
413 78.94 259.0 172 4 1
414 79.02 259.3 60 20 1
415 79.13 259.6 104 13 1
416 79.40 260.5 1 6 1
417 79.44 260.6 89 6 1
418 79.63 261.3 333 11 1
419 79.96 262.3 345 17 1
420 80.39 263.8 11 11 1
421 80.54 264.2 355 7 1
422 80.73 264.9 203 19 1
423 80.85 265.3 169 9 1
424 80.95 265.6 1 3 1
425 81.31 266.8 312 9 1
426 81.35 266.9 304 10 1
427 81.42 267.1 164 15 1
428 81.54 267.5 263 19 1
429 81.60 267.7 309 4 1
430 81.65 267.9 103 16 1
431 81.76 268.2 142 12 1
432 81.94 268.8 187 11 1
433 82.03 269.1 217 22 1
434 82.10 269.4 320 14 1
435 82.61 271.0 353 22 1
436 82.83 271.8 67 5 1
437 83.36 273.5 69 11 1
438 83.95 275.4 236 4 1
439 84.07 275.8 26 5 1
440 84.09 275.9 33 15 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
441 84.15 276.1 342 8 1
442 84.16 276.1 62 3 1
443 84.21 276.3 32 4 1
444 84.26 276.4 72 6 1
445 84.32 276.7 24 5 1
446 84.41 277.0 24 8 1
447 84.66 277.8 337 9 1
448 84.85 278.4 10 2 1
449 85.24 279.7 5 6 1
450 85.27 279.8 30 7 1
451 85.34 280.0 104 14 1
452 85.43 280.3 348 6 1
453 85.55 280.7 320 4 0
454 85.78 281.4 66 6 0
455 86.03 282.3 15 3 0
456 86.91 285.2 353 8 1
457 87.07 285.7 233 5 1
458 87.56 287.3 326 1 0
459 88.02 288.8 223 2 0
460 88.06 288.9 165 7 0
461 88.27 289.6 351 20 1
462 88.59 290.6 17 18 1
463 88.62 290.7 159 8 1
464 89.32 293.1 163 12 1
465 89.45 293.5 235 6 1
466 89.76 294.5 305 4 0
467 90.12 295.7 17 4 0
468 90.34 296.4 15 4 0
469 90.51 297.0 357 5 0
470 90.75 297.7 356 5 0
471 90.83 298.0 17 4 0
472 91.10 298.9 341 4 0
473 91.22 299.3 17 4 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 13.80 45.3 12 4 2
2 13.81 45.3 121 17 1
3 13.83 45.4 204 6 2
4 14.35 47.1 301 8 1
5 14.39 47.2 255 16 0
6 14.45 47.4 20 10 0
7 14.55 47.7 342 3 0
8 15.03 49.3 313 18 0
9 15.28 50.1 4 3 0
10 15.39 50.5 19 9 1
11 15.58 51.1 8 10 1
12 15.72 51.6 13 3 1
13 15.82 51.9 329 15 1
14 15.99 52.5 2 3 1
15 16.08 52.8 315 9 1
16 16.25 53.3 10 8 1
17 16.36 53.7 331 10 1
18 16.49 54.1 346 5 1
19 16.94 55.6 329 9 1
20 17.09 56.1 4 5 1
21 17.22 56.5 210 18 1
22 17.35 56.9 138 4 1
23 17.48 57.4 324 2 1
24 17.50 57.4 147 10 1
25 17.68 58.0 347 8 1
26 18.00 59.1 27 6 1
27 18.14 59.5 329 8 1
28 18.20 59.7 301 10 1
29 18.36 60.2 348 6 0
30 18.42 60.4 350 5 0
31 18.55 60.9 342 3 1
32 18.68 61.3 6 3 1
33 18.82 61.7 194 5 1
34 18.86 61.9 302 4 1
35 19.00 62.3 33 7 1
36 19.06 62.5 7 11 1
37 19.12 62.7 17 9 1
38 19.23 63.1 23 12 1
39 19.39 63.6 335 1 1
40 19.41 63.7 173 2 1
41 19.46 63.9 8 4 1
42 19.57 64.2 32 10 1
43 19.60 64.3 318 9 1
44 19.68 64.6 355 6 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 19.72 64.7 9 1 1
46 19.77 64.9 15 6 1
47 19.86 65.2 300 11 1
48 19.92 65.4 35 3 1
49 19.98 65.6 325 12 1
50 20.03 65.7 85 8 1
51 20.10 66.0 294 7 1
52 20.15 66.1 358 5 1
53 20.22 66.3 33 14 1
54 20.30 66.6 9 8 1
55 20.36 66.8 97 9 1
56 20.49 67.2 119 5 1
57 20.52 67.3 122 5 1
58 20.56 67.4 5 4 1
59 20.63 67.7 173 3 1
60 20.77 68.1 7 3 0
61 20.83 68.3 59 7 1
62 20.92 68.6 307 13 1
63 20.97 68.8 322 12 1
64 21.04 69.0 334 4 1
65 21.19 69.5 5 8 1
66 21.34 70.0 48 4 1
67 21.42 70.3 7 16 1
68 21.43 70.3 166 11 1
69 21.52 70.6 0 2 1
70 21.59 70.8 332 6 1
71 21.64 71.0 6 3 1
72 21.69 71.2 10 2 1
73 21.72 71.3 4 3 1
74 21.80 71.5 25 15 1
75 21.87 71.8 24 6 1
76 21.91 71.9 5 7 0
77 21.95 72.0 326 5 0
78 22.05 72.3 3 5 1
79 22.08 72.4 149 5 1
80 22.17 72.8 2 2 1
81 22.28 73.1 27 5 1
82 22.37 73.4 326 4 1
83 22.45 73.7 0 3 1
84 22.48 73.8 8 3 1
85 22.51 73.9 40 8 1
86 22.57 74.1 36 5 1
87 22.80 74.8 206 9 1
88 22.82 74.9 10 10 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 22.92 75.2 359 10 1
90 23.02 75.5 11 3 1
91 23.10 75.8 8 7 1
92 23.34 76.6 16 10 1
93 23.51 77.1 10 3 1
94 23.72 77.8 19 5 1
95 23.86 78.3 16 5 1
96 23.88 78.3 31 5 1
97 24.25 79.6 348 7 2
98 24.68 81.0 124 19 1
99 24.70 81.1 30 5 1
100 31.72 104.1 7 2 1
101 31.90 104.7 4 7 1
102 32.11 105.3 54 9 1
103 32.29 105.9 316 14 1
104 32.88 107.9 41 12 1
105 37.91 124.4 192 5 2
106 38.04 124.8 151 3 1
107 39.20 128.6 2 0 1
108 41.40 135.8 22 9 1
109 41.71 136.8 51 19 2
110 42.56 139.6 247 14 1
111 44.09 144.7 180 10 1
112 44.43 145.8 179 3 1
113 45.01 147.7 148 7 1
114 45.13 148.1 167 2 1
115 52.08 170.9 12 2 1
116 56.40 185.1 10 4 1
117 56.54 185.5 6 8 1
118 57.39 188.3 6 4 2
119 57.56 188.9 360 2 1
120 57.64 189.1 9 4 1
121 58.40 191.6 333 5 1
122 58.56 192.1 349 6 1
123 58.69 192.6 354 3 1
124 58.99 193.6 354 3 0
125 59.00 193.6 0 0 1
126 59.62 195.6 199 9 1
127 59.78 196.1 6 2 1
128 60.28 197.8 8 1 1
129 60.52 198.6 8 5 1
130 60.64 199.0 357 8 1
131 61.31 201.2 71 5 1
132 61.73 202.5 10 4 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 62.45 204.9 190 5 1
134 63.11 207.1 349 2 1
135 63.22 207.4 11 4 1
136 63.30 207.7 352 3 1
137 63.41 208.1 61 2 1
138 63.52 208.4 159 2 2
139 63.74 209.1 39 12 1
140 63.85 209.5 320 8 1
141 64.08 210.2 4 8 1
142 64.40 211.3 173 7 1
143 64.47 211.5 334 6 2
144 64.51 211.7 175 10 1
145 64.68 212.2 196 4 1
146 65.09 213.6 25 8 1
147 65.72 215.6 8 2 1
148 66.32 217.6 310 4 1
149 66.39 217.8 0 0 1
150 66.45 218.0 234 3 1
151 66.47 218.1 6 2 1
152 66.49 218.1 44 6 1
153 67.00 219.8 8 2 1
154 67.14 220.3 6 4 1
155 67.46 221.3 37 2 1
156 69.17 226.9 325 4 1
157 69.52 228.1 0 6 2
158 70.38 230.9 288 1 2
159 71.60 234.9 296 8 1
160 71.70 235.2 6 6 1
161 71.76 235.4 213 15 1
162 71.93 236.0 67 16 1
163 72.15 236.7 74 13 1
164 72.84 239.0 74 20 1
165 73.24 240.3 63 7 1
166 75.08 246.3 96 3 1
167 75.11 246.4 9 5 1
168 76.01 249.4 175 7 1
169 76.56 251.2 147 5 1
170 76.61 251.4 190 6 1
171 76.67 251.5 178 8 1
172 77.82 255.3 4 3 1
173 78.31 256.9 316 4 2
174 78.60 257.9 188 3 1
175 79.14 259.6 221 3 0
176 80.06 262.7 12 4 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 81.92 268.8 317 4 1
178 82.05 269.2 352 24 1
179 82.37 270.3 201 27 1
180 82.90 272.0 7 3 1
181 84.34 276.7 319 10 1
182 84.44 277.1 338 11 1
183 84.66 277.8 328 13 1
184 85.34 280.0 30 4 1
185 86.05 282.3 249 9 1
186 86.75 284.6 7 10 1
187 87.14 285.9 8 5 1
188 87.87 288.3 316 4 1
189 88.41 290.1 21 3 1
190 88.75 291.2 10 4 1
191 89.51 293.7 339 10 1
192 89.90 295.0 40 8 1
193 90.53 297.0 123 8 1
194 90.96 298.4 12 5 1
195 91.39 299.8 341 9 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 8.03 26.3 66 23 2
2 8.04 26.4 167 31 2
3 8.14 26.7 59 3 2
4 8.17 26.8 308 12 1
5 8.18 26.9 20 11 1
6 8.21 26.9 306 47 2
7 8.30 27.2 146 12 1
8 8.39 27.5 126 7 1
9 8.41 27.6 264 21 2
10 8.56 28.1 14 11 1
11 8.63 28.3 137 8 2
12 8.65 28.4 306 46 2
13 8.73 28.6 183 8 2
14 8.80 28.9 32 8 1
15 8.89 29.2 194 8 1
16 8.94 29.3 161 9 1
17 8.99 29.5 343 14 2
18 9.00 29.5 5 22 0
19 9.04 29.7 337 13 1
20 9.09 29.8 151 32 1
21 9.11 29.9 344 25 2
22 9.14 30.0 8 25 2
23 9.27 30.4 81 17 1
24 9.27 30.4 257 11 1
25 9.35 30.7 243 7 2
26 9.39 30.8 194 14 2
27 9.42 30.9 198 12 2
28 9.50 31.2 254 7 2
29 9.56 31.4 220 21 1
30 9.59 31.5 116 33 2
31 9.63 31.6 222 27 2
32 9.70 31.8 242 19 2
33 9.77 32.1 206 18 2
34 9.82 32.2 335 16 2
35 9.88 32.4 343 10 1
36 9.94 32.6 204 7 1
37 10.02 32.9 241 14 1
38 10.02 32.9 296 7 1
39 10.06 33.0 273 11 2
40 10.09 33.1 251 5 2
41 10.22 33.5 318 11 2
42 10.25 33.6 19 3 2
43 10.31 33.8 324 5 2
44 10.34 33.9 342 4 2

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 10.38 34.1 325 12 2
46 10.46 34.3 349 11 1
47 10.50 34.5 354 14 1
48 10.52 34.5 11 16 1
49 10.54 34.6 328 11 2
50 10.59 34.7 7 16 1
51 10.61 34.8 117 9 2
52 10.63 34.9 2 8 2
53 10.66 35.0 308 3 2
54 10.71 35.1 15 6 2
55 10.75 35.3 328 8 1
56 10.80 35.4 313 4 1
57 10.83 35.5 17 18 2
58 10.87 35.7 354 11 1
59 10.89 35.7 313 18 2
60 11.02 36.1 269 8 1
61 11.07 36.3 228 7 1
62 11.25 36.9 277 14 1
63 11.30 37.1 291 28 1
64 11.39 37.4 9 9 2
65 11.44 37.5 3 10 1
66 11.47 37.6 40 36 1
67 11.49 37.7 338 11 2
68 11.53 37.8 34 10 2
69 11.58 38.0 97 9 1
70 11.61 38.1 44 7 2
71 11.67 38.3 29 12 1
72 11.71 38.4 41 6 2
73 11.82 38.8 107 23 1
74 11.82 38.8 31 28 2
75 11.88 39.0 24 5 2
76 11.97 39.3 126 23 2
77 11.98 39.3 340 15 2
78 12.05 39.5 342 6 2
79 12.12 39.8 15 11 1
80 12.16 39.9 19 9 2
81 12.25 40.2 16 11 2
82 12.34 40.5 307 6 2
83 12.50 41.0 24 22 2
84 12.53 41.1 213 21 1
85 12.62 41.4 28 17 2
86 12.67 41.6 33 17 2
87 12.76 41.9 18 19 1
88 12.86 42.2 19 25 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 12.98 42.6 210 51 1
90 13.11 43.0 43 5 2
91 13.15 43.2 291 22 1
92 13.22 43.4 359 11 1
93 13.28 43.6 1 10 1
94 14.00 45.9 8 7 1
95 14.11 46.3 350 8 2
96 14.15 46.4 5 2 1
97 14.24 46.7 358 9 1
98 14.29 46.9 42 14 1
99 14.34 47.1 48 11 1
100 14.52 47.7 127 8 1
101 14.63 48.0 13 3 0
102 14.71 48.3 47 14 0
103 14.82 48.6 351 7 0
104 14.96 49.1 307 23 1
105 15.01 49.2 24 9 1
106 15.12 49.6 81 13 1
107 15.41 50.6 91 15 0
108 15.72 51.6 11 12 2
109 16.61 54.5 304 27 0
110 16.74 54.9 358 4 0
111 18.10 59.4 56 24 0
112 18.15 59.5 234 8 0
113 18.41 60.4 338 14 0
114 19.12 62.7 359 43 1
115 19.48 63.9 330 21 0
116 19.62 64.4 347 18 0
117 19.78 64.9 79 7 0
118 20.18 66.2 341 11 0
119 20.80 68.2 330 7 1
120 21.54 70.7 11 10 0
121 21.99 72.2 354 14 0
122 22.63 74.2 278 14 0
123 22.85 75.0 1 5 0
124 23.18 76.1 10 8 0
125 23.45 76.9 12 17 0
126 23.75 77.9 79 18 0
127 23.98 78.7 25 21 0
128 24.70 81.0 60 18 0
129 24.76 81.2 10 16 0
130 25.03 82.1 27 12 0
131 25.16 82.6 49 16 0
132 25.28 82.9 348 23 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 25.68 84.3 9 11 0
134 25.87 84.9 138 7 0
135 26.30 86.3 22 12 0
136 26.73 87.7 16 9 0
137 26.76 87.8 14 10 0
138 27.86 91.4 340 19 0
139 28.10 92.2 6 13 0
140 28.52 93.6 4 7 0
141 28.94 94.9 351 13 0
142 29.26 96.0 331 10 0
143 29.75 97.6 360 8 0
144 29.98 98.4 5 10 0
145 30.29 99.4 171 4 0
146 30.82 101.1 351 13 0
147 30.99 101.7 21 12 0
148 31.23 102.5 43 21 0
149 31.88 104.6 35 13 0
150 32.59 106.9 58 14 0
151 33.08 108.5 47 17 0
152 33.47 109.8 44 12 1
153 33.69 110.5 15 22 0
154 34.49 113.2 342 6 0
155 34.84 114.3 31 5 0
156 35.39 116.1 38 5 0
157 36.07 118.4 24 10 0
158 36.73 120.5 17 19 0
159 38.12 125.1 163 5 0
160 40.22 132.0 49 15 0
161 41.21 135.2 234 3 0
162 42.76 140.3 293 9 0
163 42.78 140.4 311 8 1
164 44.20 145.0 69 0 0
165 45.26 148.5 19 5 0
166 45.94 150.7 10 10 0
167 46.36 152.1 245 7 0
168 46.49 152.5 59 8 0
169 46.93 154.0 60 18 0
170 47.31 155.2 83 9 0
171 48.18 158.1 44 10 0
172 49.55 162.6 2 10 0
173 50.21 164.7 8 16 0
174 50.37 165.2 17 7 0
175 51.52 169.0 12 9 0
176 52.37 171.8 3 11 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 52.54 172.4 132 11 0
178 53.39 175.2 41 7 0
179 53.64 176.0 18 11 0
180 54.11 177.5 21 23 0
181 55.10 180.8 57 17 0
182 55.16 181.0 28 17 0
183 55.65 182.6 78 9 0
184 56.93 186.8 56 11 0
185 57.65 189.2 11 11 0
186 58.51 192.0 312 4 0
187 59.05 193.7 27 12 0
188 60.62 198.9 82 14 1
189 62.59 205.4 153 4 0
190 62.91 206.4 6 16 0
191 64.46 211.5 325 23 0
192 65.04 213.4 85 21 0
193 65.17 213.8 56 22 0
194 65.64 215.3 320 5 0
195 65.81 215.9 2 9 1
196 65.90 216.2 127 8 0
197 66.18 217.1 319 17 0
198 67.42 221.2 29 16 0
199 67.59 221.8 352 30 0
200 67.70 222.1 49 37 0
201 68.07 223.3 83 36 0
202 68.50 224.8 359 34 0
203 69.02 226.5 186 5 0
204 69.04 226.5 174 6 0
205 69.30 227.4 188 10 0
206 69.35 227.5 20 10 0
207 69.63 228.5 23 10 0
208 70.30 230.6 353 16 0
209 70.90 232.6 225 30 0
210 71.73 235.3 340 8 0
211 71.87 235.8 330 18 0
212 73.04 239.6 9 11 0
213 74.42 244.2 61 6 0
214 74.80 245.4 166 4 0
215 75.08 246.3 63 7 0
216 75.54 247.8 68 7 0
217 76.82 252.1 158 5 0
218 77.29 253.6 28 7 0
219 78.37 257.1 301 22 0
220 80.85 265.3 286 12 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
221 81.03 265.8 275 24 0
222 82.12 269.4 48 14 0
223 82.81 271.7 6 11 0
224 83.08 272.6 332 26 0
225 83.91 275.3 18 6 0
226 86.78 284.7 63 6 0
227 86.97 285.3 147 6 0
228 87.60 287.4 299 14 0
229 87.86 288.3 352 12 0
230 88.19 289.3 52 18 0
231 88.69 291.0 16 8 0
232 88.97 291.9 40 12 0
233 89.88 294.9 3 16 0
234 90.01 295.3 41 10 0
235 90.05 295.5 14 7 0
236 90.14 295.7 179 11 0
237 90.29 296.2 260 16 0
238 91.32 299.6 2 5 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 7.55 24.8 253 5 1
2 7.61 25.0 310 8 1
3 7.69 25.2 353 6 1
4 7.73 25.4 46 5 1
5 7.79 25.6 74 4 1
6 7.91 26.0 135 7 1
7 7.96 26.1 292 12 1
8 7.98 26.2 168 9 1
9 8.07 26.5 347 6 1
10 8.17 26.8 57 3 1
11 8.26 27.1 32 5 1
12 8.33 27.3 27 6 1
13 8.49 27.9 213 7 1
14 8.61 28.3 233 14 1
15 8.76 28.7 21 5 1
16 8.81 28.9 337 6 1
17 9.12 29.9 2 20 1
18 9.60 31.5 6 3 1
19 9.75 32.0 143 4 1
20 9.93 32.6 308 9 0
21 10.47 34.3 182 7 1
22 10.58 34.7 1 5 1
23 10.82 35.5 35 7 0
24 10.88 35.7 33 12 0
25 11.14 36.6 64 8 0
26 11.38 37.3 11 3 0
27 11.81 38.8 29 8 1
28 11.98 39.3 62 8 1
29 12.24 40.2 73 10 0
30 12.45 40.9 73 0 0
31 12.52 41.1 275 4 0
32 12.59 41.3 196 3 0
33 12.62 41.4 263 4 0
34 12.66 41.5 311 5 0
35 12.72 41.7 84 4 0
36 12.75 41.8 295 2 0
37 12.83 42.1 70 3 1
38 12.86 42.2 0 0 0
39 12.90 42.3 323 3 0
40 12.93 42.4 253 5 0
41 12.98 42.6 346 6 0
42 13.01 42.7 336 9 0
43 13.07 42.9 29 3 1
44 13.18 43.2 297 12 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 13.21 43.3 299 9 0
46 13.24 43.5 354 6 0
47 13.32 43.7 3 11 1
48 13.49 44.3 53 11 1
49 13.56 44.5 354 14 1
50 13.64 44.8 28 10 1
51 13.80 45.3 10 6 0
52 13.91 45.7 8 2 0
53 14.00 45.9 6 10 1
54 14.09 46.2 27 9 1
55 14.16 46.5 303 34 1
56 14.21 46.6 137 9 1
57 14.38 47.2 38 5 1
58 14.51 47.6 277 6 1
59 14.60 47.9 342 9 1
60 14.65 48.1 111 13 1
61 14.72 48.3 74 16 1
62 14.85 48.7 82 14 1
63 15.03 49.3 311 44 1
64 15.18 49.8 264 3 1
65 15.21 49.9 247 4 1
66 15.27 50.1 347 5 1
67 15.55 51.0 6 8 0
68 15.71 51.5 309 7 0
69 16.03 52.6 255 5 1
70 16.40 53.8 63 15 1
71 16.41 53.8 268 5 1
72 16.46 54.0 13 9 1
73 16.96 55.6 286 9 0
74 17.07 56.0 190 7 0
75 17.32 56.8 253 5 1
76 17.70 58.1 316 27 1
77 17.98 59.0 338 10 0
78 18.14 59.5 324 3 0
79 18.36 60.2 276 6 0
80 19.06 62.5 339 7 1
81 19.14 62.8 354 9 1
82 19.26 63.2 167 13 0
83 19.37 63.6 168 6 0
84 19.44 63.8 184 10 0
85 19.50 64.0 206 12 0
86 19.55 64.2 171 3 0
87 19.86 65.2 45 12 0
88 20.01 65.7 1 11 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 20.39 66.9 358 12 0
90 20.59 67.6 2 27 0
91 20.77 68.2 352 22 0
92 20.99 68.9 1 8 0
93 21.27 69.8 12 5 0
94 21.63 71.0 320 5 0
95 21.72 71.3 350 4 0
96 21.93 72.0 25 3 0
97 22.03 72.3 8 3 0
98 22.46 73.7 4 2 1
99 22.69 74.4 8 8 1
100 23.09 75.8 306 10 0
101 23.25 76.3 0 13 0
102 23.34 76.6 319 10 0
103 23.58 77.4 306 3 0
104 23.86 78.3 322 5 0
105 23.98 78.7 14 10 1
106 24.56 80.6 355 3 0
107 25.56 83.9 335 9 1
108 25.73 84.4 50 9 1
109 26.21 86.0 315 19 0
110 26.76 87.8 342 7 1
111 27.11 88.9 224 11 0
112 27.19 89.2 230 12 0
113 27.60 90.5 304 5 0
114 27.88 91.5 0 0 0
115 28.77 94.4 347 5 1
116 29.24 95.9 319 24 1
117 29.33 96.2 112 9 1
118 29.45 96.6 58 14 1
119 29.58 97.1 57 6 1
120 29.99 98.4 90 16 1
121 30.07 98.6 269 40 1
122 30.16 99.0 22 5 1
123 30.39 99.7 13 3 0
124 30.55 100.2 341 12 0
125 31.05 101.9 11 3 0
126 31.18 102.3 13 6 0
127 31.37 102.9 16 6 0
128 31.82 104.4 72 5 1
129 32.12 105.4 25 21 0
130 32.32 106.1 59 11 0
131 32.39 106.3 12 17 1
132 32.93 108.1 307 36 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 33.21 109.0 346 10 1
134 33.47 109.8 10 14 1
135 33.64 110.4 302 5 1
136 33.77 110.8 0 0 1
137 33.84 111.0 270 25 1
138 34.04 111.7 105 5 1
139 34.34 112.7 146 4 1
140 34.60 113.5 101 2 0
141 35.79 117.4 53 6 0
142 35.96 118.0 18 5 1
143 36.29 119.1 11 6 0
144 36.53 119.8 351 10 0
145 36.89 121.0 37 9 0
146 37.21 122.1 0 2 1
147 37.24 122.2 74 10 1
148 37.34 122.5 357 4 0
149 37.66 123.6 11 5 0
150 37.89 124.3 139 3 0
151 37.95 124.5 311 6 1
152 38.29 125.6 309 11 1
153 38.61 126.7 352 12 1
154 39.17 128.5 343 17 1
155 39.59 129.9 96 7 1
156 39.88 130.9 58 2 1
157 40.02 131.3 55 34 1
158 40.67 133.4 35 3 0
159 41.06 134.7 21 3 0
160 41.26 135.4 48 10 0
161 41.55 136.3 93 5 1
162 41.84 137.3 339 6 0
163 42.03 137.9 342 9 0
164 42.32 138.8 12 3 0
165 42.83 140.5 353 4 0
166 43.10 141.4 12 5 0
167 43.27 142.0 18 3 0
168 44.90 147.3 173 4 0
169 45.38 148.9 214 9 0
170 47.74 156.6 123 8 1
171 49.20 161.4 19 3 1
172 49.46 162.3 283 4 0
173 50.22 164.8 157 5 0
174 50.63 166.1 8 2 1
175 53.17 174.4 49 9 0
176 54.03 177.3 329 11 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 54.39 178.5 244 2 1
178 54.45 178.6 155 9 1
179 54.56 179.0 184 5 1
180 54.71 179.5 17 4 0
181 55.30 181.4 239 6 1
182 55.59 182.4 198 7 1
183 56.09 184.0 175 3 0
184 56.52 185.4 161 8 0
185 56.59 185.7 162 5 1
186 56.92 186.7 0 0 0
187 57.25 187.8 98 2 1
188 57.31 188.0 191 11 1
189 58.35 191.4 15 2 0
190 58.85 193.1 91 3 1
191 58.91 193.3 168 4 0
192 59.52 195.3 235 5 1
193 60.02 196.9 125 17 1
194 60.41 198.2 9 1 1
195 60.51 198.5 215 5 1
196 60.63 198.9 85 7 1
197 60.74 199.3 242 70 1
198 60.77 199.4 237 14 1
199 60.96 200.0 350 13 1
200 61.08 200.4 93 9 2
201 61.16 200.7 312 19 2
202 61.58 202.0 316 5 0
203 61.91 203.1 19 6 0
204 62.36 204.6 111 1 1
205 63.53 208.4 2 6 0
206 63.92 209.7 137 2 0
207 64.76 212.5 11 7 0
208 65.18 213.9 104 3 2
209 65.35 214.4 187 3 1
210 66.09 216.8 23 6 2
211 66.34 217.6 2 10 0
212 66.60 218.5 37 8 0
213 67.00 219.8 1 7 0
214 67.22 220.6 18 4 0
215 67.85 222.6 19 4 0
216 68.27 224.0 351 7 0
217 68.70 225.4 295 3 0
218 68.80 225.7 24 7 0
219 69.07 226.6 39 3 0
220 69.56 228.2 0 7 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
221 69.88 229.3 345 7 0
222 69.99 229.6 19 3 0
223 70.29 230.6 17 8 0
224 70.49 231.3 0 0 0
225 71.04 233.1 357 7 0
226 71.28 233.9 64 8 0
227 71.47 234.5 122 0 1
228 71.62 235.0 21 6 0
229 71.70 235.2 89 9 0
230 71.75 235.4 5 5 0
231 71.91 235.9 6 8 0
232 72.02 236.3 35 6 0
233 72.10 236.6 10 9 0
234 72.25 237.0 24 3 1
235 72.33 237.3 92 5 1
236 72.38 237.5 8 5 1
237 72.41 237.6 4 5 0
238 72.60 238.2 23 3 1
239 72.73 238.6 24 4 0
240 72.85 239.0 19 5 0
241 72.95 239.4 32 3 0
242 73.08 239.8 35 5 0
243 73.14 240.0 38 3 0
244 73.37 240.7 7 8 0
245 73.44 240.9 0 0 0
246 73.53 241.2 35 6 0
247 73.93 242.5 356 4 0
248 74.12 243.2 18 8 0
249 74.34 243.9 11 4 0
250 74.55 244.6 127 0 1
251 74.84 245.6 20 8 0
252 75.04 246.2 336 6 0
253 75.14 246.5 18 5 0
254 75.49 247.7 6 7 0
255 75.52 247.8 347 7 0
256 75.73 248.5 13 9 0
257 75.92 249.1 347 9 0
258 76.00 249.3 341 5 0
259 76.28 250.3 3 2 0
260 76.33 250.4 7 3 0
261 76.53 251.1 1 3 0
262 76.62 251.4 11 3 0
263 77.11 253.0 18 6 0
264 77.37 253.8 11 5 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
265 77.57 254.5 113 0 1
266 77.72 255.0 11 4 0
267 77.92 255.6 3 7 1
268 78.06 256.1 96 5 1
269 78.10 256.2 137 7 1
270 78.16 256.4 148 2 1
271 78.20 256.6 359 7 1
272 78.29 256.9 65 6 1
273 78.46 257.4 128 7 0
274 78.53 257.6 9 10 0
275 78.57 257.8 7 6 0
276 78.67 258.1 0 0 0
277 78.78 258.5 5 2 0
278 79.10 259.5 62 0 0
279 79.20 259.8 8 6 0
280 79.43 260.6 10 7 1
281 79.54 261.0 5 6 0
282 79.69 261.4 10 5 0
283 79.98 262.4 339 4 0
284 80.08 262.7 335 5 0
285 80.17 263.0 348 0 0
286 80.31 263.5 9 13 0
287 80.41 263.8 4 13 0
288 80.62 264.5 15 4 1
289 80.77 265.0 8 11 0
290 80.86 265.3 342 5 0
291 81.22 266.5 18 8 1
292 81.33 266.8 21 10 0
293 81.97 268.9 12 3 0
294 82.08 269.3 11 3 0
295 82.50 270.7 21 4 1
296 82.50 270.7 16 3 0
297 82.80 271.6 347 9 1
298 83.11 272.7 334 5 0
299 83.46 273.8 12 5 0
300 83.50 273.9 0 0 0
301 83.63 274.4 308 2 1
302 83.74 274.7 39 7 0
303 83.97 275.5 49 7 1
304 84.11 276.0 10 3 0
305 84.29 276.6 98 8 0
306 84.54 277.4 5 10 0
307 84.88 278.5 3 8 0
308 84.94 278.7 327 6 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
309 85.01 278.9 12 10 0
310 85.24 279.7 4 11 1
311 85.27 279.8 8 5 1
312 85.33 280.0 10 6 1
313 85.58 280.8 8 5 0
314 85.80 281.5 63 4 0
315 85.84 281.6 4 6 0
316 85.84 281.6 24 4 0
317 85.96 282.0 38 3 1
318 86.06 282.4 0 4 0
319 86.26 283.0 14 7 0
320 86.36 283.3 4 6 0
321 86.41 283.5 81 4 0
322 86.70 284.4 17 9 1
323 86.81 284.8 18 7 0
324 86.83 284.9 34 6 0
325 86.96 285.3 8 11 0
326 87.11 285.8 323 2 0
327 87.28 286.3 346 5 0
328 87.41 286.8 9 3 0
329 87.46 286.9 12 5 0
330 87.60 287.4 1 5 0
331 87.68 287.7 21 7 0
332 87.82 288.1 33 6 0
333 87.90 288.4 350 5 0
334 88.05 288.9 6 3 0
335 88.30 289.7 23 5 0
336 88.33 289.8 345 3 0
337 88.50 290.4 14 4 0
338 88.73 291.1 175 3 1
339 88.82 291.4 22 3 0
340 88.95 291.8 357 4 0
341 89.04 292.1 359 5 0
342 89.25 292.8 13 5 0
343 89.42 293.4 85 7 0
344 89.73 294.4 180 13 1
345 90.02 295.3 258 2 0
346 90.25 296.1 6 6 0
347 90.30 296.3 28 5 0
348 90.36 296.5 21 5 0
349 90.85 298.1 318 8 0
350 91.03 298.7 14 2 1
351 91.19 299.2 9 15 1
352 91.42 299.9 144 3 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 7.89 25.9 282 39 1
2 8.04 26.4 201 16 0
3 8.12 26.6 180 8 0
4 8.19 26.9 267 30 1
5 8.25 27.1 154 7 1
6 8.31 27.3 313 17 1
7 8.35 27.4 231 17 1
8 8.43 27.7 258 26 1
9 8.48 27.8 259 27 1
10 8.52 27.9 280 31 1
11 8.65 28.4 223 40 1
12 8.74 28.7 233 45 1
13 8.83 29.0 245 28 1
14 9.06 29.7 346 37 1
15 9.14 30.0 350 27 1
16 9.19 30.2 174 81 1
17 9.20 30.2 323 22 1
18 9.25 30.3 356 13 1
19 9.30 30.5 2 20 1
20 9.35 30.7 44 27 1
21 9.40 30.8 6 24 1
22 9.49 31.1 355 21 1
23 9.56 31.4 352 27 1
24 9.58 31.4 348 20 1
25 9.62 31.6 1 16 2
26 9.68 31.8 99 16 1
27 9.70 31.8 8 20 2
28 9.76 32.0 312 13 3
29 9.78 32.1 118 21 2
30 9.86 32.4 80 12 2
31 9.93 32.6 6 18 2
32 9.95 32.7 189 42 2
33 10.04 32.9 4 12 2
34 10.09 33.1 32 14 2
35 10.13 33.2 37 6 1
36 10.15 33.3 27 8 1
37 10.20 33.5 6 5 2
38 10.24 33.6 359 21 2
39 10.28 33.7 292 8 2
40 10.35 34.0 354 12 1
41 10.38 34.1 37 5 2
42 10.54 34.6 33 5 1
43 10.61 34.8 15 13 2
44 10.67 35.0 4 10 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 10.72 35.2 5 10 2
46 10.81 35.5 11 5 2
47 10.88 35.7 25 10 1
48 10.93 35.9 11 18 1
49 11.03 36.2 7 7 1
50 11.16 36.6 1 7 2
51 11.29 37.0 1 5 2
52 11.34 37.2 70 7 1
53 11.45 37.6 5 6 2
54 11.50 37.7 23 11 1
55 11.55 37.9 11 21 1
56 11.64 38.2 272 3 1
57 11.75 38.5 61 14 1
58 11.80 38.7 8 3 1
59 11.81 38.8 4 19 1
60 11.83 38.8 175 3 2
61 11.88 39.0 171 22 3
62 11.92 39.1 213 13 1
63 11.95 39.2 140 8 1
64 11.99 39.3 1 9 1
65 12.02 39.4 23 9 1
66 12.11 39.7 142 0 2
67 12.21 40.1 28 13 2
68 12.30 40.4 5 7 2
69 12.40 40.7 344 9 2
70 12.45 40.9 359 5 1
71 12.51 41.1 314 6 2
72 12.63 41.4 357 1 3
73 12.75 41.8 334 12 1
74 12.97 42.6 39 5 1
75 13.31 43.7 13 4 0
76 13.46 44.2 15 4 0
77 14.04 46.1 17 5 0
78 14.19 46.5 4 7 1
79 14.34 47.1 32 7 1
80 14.63 48.0 33 12 0
81 14.74 48.4 6 6 0
82 15.01 49.2 66 38 1
83 15.40 50.5 73 37 1
84 15.55 51.0 80 26 1
85 15.79 51.8 83 49 1
86 16.22 53.2 53 10 1
87 16.34 53.6 288 14 1
88 16.44 54.0 353 9 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 16.55 54.3 43 9 1
90 16.95 55.6 85 24 0
91 17.21 56.5 14 11 0
92 17.38 57.0 12 8 0
93 17.80 58.4 38 9 0
94 17.96 58.9 312 7 1
95 18.00 59.1 140 10 1
96 18.13 59.5 100 15 1
97 18.30 60.0 207 8 0
98 18.37 60.3 157 13 0
99 18.59 61.0 97 16 0
100 18.77 61.6 74 8 0
101 18.92 62.1 192 13 0
102 19.00 62.4 322 13 0
103 19.39 63.6 23 18 0
104 19.52 64.0 0 11 0
105 19.64 64.5 23 16 0
106 19.77 64.9 14 5 0
107 20.15 66.1 72 10 0
108 20.20 66.3 34 17 0
109 20.20 66.3 62 25 0
110 20.29 66.6 240 20 0
111 20.88 68.5 305 15 0
112 21.02 69.0 358 8 0
113 21.18 69.5 331 5 0
114 21.25 69.7 157 11 0
115 21.35 70.0 283 14 0
116 21.63 71.0 159 22 0
117 22.06 72.4 305 17 0
118 22.18 72.8 26 6 0
119 22.38 73.4 349 16 0
120 22.38 73.4 356 4 0
121 22.50 73.8 31 10 0
122 24.05 78.9 50 8 0
123 24.35 79.9 30 14 0
124 24.48 80.3 208 9 0
125 27.32 89.6 22 6 0
126 34.46 113.1 338 8 0
127 34.96 114.7 177 7 0
128 36.08 118.4 125 8 0
129 36.25 118.9 78 9 0
130 36.37 119.3 19 11 0
131 43.37 142.3 215 7 0
132 43.78 143.7 287 21 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 43.84 143.8 40 7 1
134 44.13 144.8 129 4 0
135 44.14 144.8 66 5 0
136 50.19 164.7 218 7 0
137 50.22 164.8 37 13 0
138 50.25 164.9 165 13 0
139 50.78 166.6 115 11 0
140 52.81 173.3 44 11 0
141 53.08 174.2 16 4 0
142 53.48 175.5 45 4 0
143 53.75 176.3 16 1 0
144 54.06 177.4 23 6 0
145 54.21 177.8 230 5 0
146 54.37 178.4 21 4 0
147 54.84 179.9 311 11 0
148 55.00 180.5 66 4 0
149 55.14 180.9 94 5 0
150 55.19 181.1 9 4 0
151 55.39 181.7 48 5 0
152 55.55 182.3 179 5 0
153 55.73 182.9 164 3 0
154 56.39 185.0 228 7 0
155 56.66 185.9 11 5 0
156 57.10 187.3 4 5 0
157 57.54 188.8 63 9 0
158 57.67 189.2 169 5 0
159 57.87 189.9 21 6 0
160 57.94 190.1 3 10 0
161 58.42 191.7 18 8 0
162 58.53 192.0 52 5 0
163 58.74 192.7 61 7 0
164 59.46 195.1 202 8 0
165 60.39 198.1 18 9 0
166 60.49 198.5 16 5 0
167 61.30 201.1 2 6 0
168 61.40 201.4 10 11 0
169 61.74 202.6 251 6 0
170 61.77 202.7 218 13 0
171 61.93 203.2 256 14 0
172 62.02 203.5 306 15 0
173 63.98 209.9 9 3 0
174 64.28 210.9 11 5 0
175 64.42 211.4 21 11 0
176 64.75 212.4 297 14 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 64.86 212.8 269 16 0
178 65.26 214.1 112 3 0
179 65.43 214.7 309 7 0
180 65.65 215.4 197 15 0
181 66.11 216.9 7 5 0
182 66.45 218.0 295 3 0
183 66.63 218.6 261 12 0
184 66.95 219.7 291 9 0
185 67.69 222.1 23 5 0
186 67.98 223.0 321 4 0
187 68.32 224.1 4 2 0
188 68.68 225.3 215 4 0
189 68.88 226.0 273 5 0
190 69.13 226.8 5 6 0
191 69.66 228.5 265 17 0
192 69.72 228.8 5 1 0
193 70.77 232.2 174 7 0
194 71.82 235.6 27 6 0
195 72.06 236.4 14 5 0
196 72.82 238.9 227 4 0
197 73.00 239.5 19 2 0
198 73.48 241.1 61 7 0
199 74.07 243.0 146 13 0
200 74.40 244.1 256 6 0
201 74.56 244.6 141 2 0
202 75.02 246.1 302 6 0
203 75.25 246.9 20 6 0
204 78.19 256.5 204 3 1
205 78.51 257.6 14 5 1
206 78.63 258.0 62 3 0
207 78.84 258.7 134 1 0
208 79.24 260.0 211 7 0
209 79.34 260.3 220 5 0
210 79.53 260.9 238 11 0
211 80.31 263.5 11 3 0
212 80.46 264.0 222 1 0
213 80.67 264.7 354 6 1
214 80.83 265.2 18 3 0
215 81.20 266.4 253 8 0
216 81.70 268.1 327 2 0
217 81.84 268.5 158 4 0
218 82.24 269.8 279 5 0
219 82.35 270.2 37 4 0
220 82.51 270.7 177 4 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
221 83.29 273.3 96 6 0
222 83.41 273.6 181 5 0
223 83.82 275.0 145 7 0
224 83.94 275.4 164 5 0
225 84.03 275.7 11 5 0
226 84.19 276.2 211 13 0
227 84.30 276.6 5 4 0
228 84.44 277.0 183 3 0
229 84.97 278.8 268 8 0
230 85.12 279.3 194 10 1
231 85.19 279.5 337 10 0
232 85.23 279.6 89 4 0
233 85.26 279.7 298 5 0
234 85.30 279.9 164 7 1
235 85.92 281.9 316 15 0
236 86.05 282.3 290 17 0
237 86.12 282.5 3 13 0
238 86.21 282.8 329 9 1
239 86.31 283.2 268 7 0
240 86.34 283.3 182 9 0
241 86.57 284.0 9 7 0
242 86.62 284.2 21 4 0
243 86.72 284.5 184 10 1
244 86.79 284.7 286 8 0
245 87.13 285.9 3 12 1
246 87.29 286.4 269 12 1
247 87.45 286.9 341 9 1
248 87.51 287.1 247 15 1
249 87.56 287.3 0 0 1
250 87.58 287.3 334 4 1
251 87.62 287.5 16 6 1
252 87.66 287.6 292 4 0
253 87.95 288.5 328 5 1
254 87.98 288.7 94 1 0
255 88.01 288.7 215 2 1
256 88.15 289.2 120 5 1
257 88.21 289.4 310 4 1
258 88.26 289.6 16 1 0
259 88.30 289.7 318 2 0
260 88.46 290.2 192 4 1
261 88.48 290.3 131 4 1
262 88.50 290.4 129 5 1
263 88.61 290.7 338 2 0
264 88.72 291.1 16 1 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
265 88.85 291.5 160 3 0
266 88.88 291.6 318 3 1
267 89.02 292.1 24 2 0
268 89.09 292.3 227 5 0
269 89.24 292.8 20 5 0
270 89.43 293.4 36 2 0
271 89.45 293.5 38 5 0
272 89.50 293.6 266 7 1
273 89.60 294.0 16 3 1
274 89.74 294.4 33 11 0
275 89.91 295.0 110 7 1
276 90.00 295.3 317 15 1
277 90.12 295.7 245 21 1
278 90.21 296.0 105 14 1
279 90.28 296.2 272 13 1
280 90.32 296.3 249 8 1
281 90.41 296.6 335 7 1
282 90.50 296.9 276 1 1
283 90.61 297.3 16 4 1
284 90.85 298.1 260 5 1
285 91.00 298.6 230 8 1
286 91.15 299.1 91 3 1
287 91.23 299.3 46 5 0
288 91.28 299.5 253 21 1
289 91.30 299.6 269 18 1
290 91.33 299.6 334 7 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 7.96 26.1 166 25 1
2 8.03 26.3 303 17 1
3 8.05 26.4 130 13 1
4 8.14 26.7 289 11 1
5 8.18 26.9 305 22 1
6 8.21 26.9 341 13 1
7 8.25 27.1 353 19 1
8 8.35 27.4 160 15 1
9 8.39 27.5 258 20 1
10 8.47 27.8 64 19 1
11 8.52 28.0 339 23 1
12 8.57 28.1 335 18 1
13 8.65 28.4 237 29 1
14 8.71 28.6 112 13 1
15 8.77 28.8 179 13 1
16 8.85 29.0 342 25 1
17 8.92 29.3 266 20 1
18 8.96 29.4 301 13 1
19 9.01 29.6 160 18 1
20 9.07 29.8 262 23 1
21 9.14 30.0 51 18 1
22 9.26 30.4 131 18 1
23 9.31 30.6 161 33 1
24 9.38 30.8 227 34 1
25 9.48 31.1 256 12 1
26 9.61 31.5 148 40 1
27 9.65 31.7 33 13 1
28 9.70 31.8 353 7 1
29 9.74 32.0 168 15 1
30 9.81 32.2 140 26 1
31 9.89 32.4 203 15 1
32 9.90 32.5 316 12 1
33 9.96 32.7 174 27 1
34 10.07 33.1 187 16 1
35 10.17 33.4 6 14 1
36 10.21 33.5 347 12 1
37 10.26 33.7 296 10 1
38 10.29 33.8 27 6 1
39 10.31 33.8 11 8 1
40 10.36 34.0 1 8 1
41 10.41 34.1 356 8 1
42 10.45 34.3 352 15 1
43 10.49 34.4 331 12 1
44 10.51 34.5 342 9 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 10.53 34.6 225 9 1
46 10.59 34.8 349 13 1
47 10.61 34.8 34 14 1
48 10.69 35.1 138 11 2
49 10.73 35.2 89 11 1
50 10.77 35.3 358 8 1
51 10.81 35.5 11 7 1
52 10.91 35.8 198 7 1
53 10.98 36.0 17 12 1
54 11.04 36.2 326 10 1
55 11.09 36.4 353 12 0
56 11.24 36.9 348 9 1
57 11.29 37.0 300 15 1
58 11.32 37.1 22 13 1
59 11.38 37.3 343 12 1
60 11.44 37.5 77 10 1
61 11.50 37.7 212 9 1
62 11.55 37.9 8 11 1
63 11.59 38.0 18 10 1
64 11.62 38.1 289 15 1
65 11.74 38.5 331 11 1
66 11.77 38.6 24 11 1
67 11.84 38.9 11 14 1
68 11.90 39.0 195 14 1
69 11.96 39.3 141 31 1
70 11.99 39.3 5 1 0
71 12.10 39.7 307 8 0
72 12.18 40.0 330 7 1
73 12.21 40.1 19 6 1
74 12.23 40.1 240 18 1
75 12.36 40.6 354 13 1
76 12.47 40.9 358 8 1
77 12.54 41.1 124 9 1
78 12.64 41.5 352 11 1
79 12.67 41.6 329 12 1
80 12.73 41.8 2 8 1
81 12.80 42.0 312 11 1
82 12.86 42.2 14 9 2
83 12.93 42.4 315 9 1
84 12.98 42.6 311 8 1
85 13.04 42.8 347 7 1
86 13.16 43.2 113 10 1
87 13.16 43.2 336 23 1
88 13.30 43.6 350 6 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 13.36 43.8 28 4 1
90 13.45 44.1 344 12 1
91 13.52 44.4 47 11 1
92 13.64 44.8 343 6 1
93 13.70 45.0 13 11 2
94 13.81 45.3 345 9 1
95 13.83 45.4 333 10 1
96 13.95 45.8 10 13 1
97 14.18 46.5 326 9 1
98 14.34 47.0 24 6 1
99 14.54 47.7 354 8 1
100 14.58 47.9 350 6 0
101 14.62 48.0 0 6 0
102 14.82 48.6 11 9 0
103 15.05 49.4 351 9 0
104 15.09 49.5 24 5 0
105 15.22 49.9 356 9 0
106 15.37 50.4 347 8 0
107 15.51 50.9 3 10 0
108 15.64 51.3 359 11 0
109 15.74 51.6 358 9 0
110 15.78 51.8 348 10 0
111 15.99 52.5 347 16 1
112 16.43 53.9 350 8 0
113 16.56 54.3 330 16 1
114 16.57 54.4 23 10 1
115 16.89 55.4 343 10 0
116 17.02 55.8 34 18 0
117 17.88 58.7 28 11 0
118 17.98 59.0 33 9 0
119 18.59 61.0 354 6 0
120 18.76 61.6 2 9 0
121 19.13 62.8 138 35 0
122 19.20 63.0 146 37 0
123 19.39 63.6 167 15 0
124 19.59 64.3 165 5 1
125 19.77 64.9 72 10 1
126 19.91 65.3 15 3 1
127 20.51 67.3 9 5 1
128 20.67 67.8 16 7 0
129 20.83 68.3 14 9 1
130 20.96 68.8 12 6 0
131 21.13 69.3 353 11 0
132 21.16 69.4 38 6 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 21.26 69.8 349 6 0
134 21.32 70.0 51 8 0
135 21.45 70.4 349 5 0
136 21.74 71.3 35 4 0
137 21.96 72.1 337 4 0
138 22.02 72.2 14 6 0
139 22.06 72.4 17 5 0
140 22.31 73.2 50 5 0
141 22.36 73.4 20 3 0
142 22.48 73.8 15 6 0
143 22.57 74.1 45 9 0
144 22.73 74.6 128 4 0
145 22.77 74.7 89 4 0
146 23.03 75.6 176 12 0
147 23.31 76.5 123 13 0
148 23.77 78.0 106 23 1
149 24.03 78.8 84 25 1
150 24.34 79.9 98 23 1
151 24.42 80.1 357 6 0
152 24.74 81.2 125 10 0
153 24.91 81.7 31 4 0
154 25.02 82.1 29 3 0
155 25.12 82.4 6 4 0
156 25.66 84.2 13 4 0
157 25.76 84.5 336 5 0
158 25.84 84.8 6 6 0
159 26.07 85.5 47 6 0
160 26.25 86.1 346 6 0
161 26.48 86.9 342 2 0
162 26.53 87.0 4 7 0
163 26.67 87.5 7 10 0
164 26.76 87.8 11 9 0
165 27.35 89.7 323 6 0
166 27.83 91.3 261 4 0
167 27.96 91.7 276 7 0
168 28.00 91.9 225 7 0
169 28.53 93.6 4 11 0
170 28.78 94.4 350 5 0
171 29.24 95.9 336 7 1
172 29.39 96.4 31 7 0
173 29.78 97.7 353 9 0
174 30.14 98.9 357 8 0
175 30.69 100.7 10 8 0
176 31.10 102.0 6 8 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 31.63 103.8 17 14 0
178 31.67 103.9 14 15 1
179 32.13 105.4 357 5 0
180 32.53 106.7 343 10 0
181 33.09 108.6 348 7 1
182 33.24 109.1 32 8 0
183 34.60 113.5 348 8 0
184 34.75 114.0 11 7 0
185 35.67 117.0 12 8 0
186 35.70 117.1 18 9 0
187 35.73 117.2 11 9 0
188 36.64 120.2 7 6 0
189 37.16 121.9 322 9 0
190 37.34 122.5 20 8 0
191 37.79 124.0 10 4 0
192 37.88 124.3 4 7 0
193 38.58 126.6 360 7 0
194 38.80 127.3 29 6 2
195 39.31 129.0 23 7 0
196 39.36 129.1 35 9 0
197 39.40 129.3 27 11 0
198 39.59 129.9 56 12 0
199 39.67 130.1 55 10 0
200 39.72 130.3 80 9 0
201 39.78 130.5 96 11 0
202 39.98 131.2 80 13 0
203 40.24 132.0 324 8 1
204 40.75 133.7 359 8 0
205 40.86 134.0 358 10 0
206 41.16 135.0 127 10 0
207 41.25 135.4 351 7 0
208 41.33 135.6 10 5 0
209 41.36 135.7 353 6 0
210 41.39 135.8 5 5 0
211 41.48 136.1 342 8 0
212 41.64 136.6 344 12 0
213 41.72 136.9 356 10 0
214 41.82 137.2 316 10 0
215 42.05 138.0 7 7 0
216 42.25 138.6 353 11 0
217 42.37 139.0 335 5 0
218 42.61 139.8 340 8 0
219 42.73 140.2 346 5 0
220 43.10 141.4 335 11 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
221 43.14 141.5 287 10 0
222 43.22 141.8 313 16 0
223 43.26 141.9 316 18 0
224 43.30 142.1 348 7 0
225 43.38 142.3 3 14 0
226 43.52 142.8 32 8 0
227 43.58 143.0 10 7 0
228 43.62 143.1 8 10 0
229 43.70 143.4 351 9 0
230 43.88 144.0 28 5 0
231 43.96 144.2 347 7 0
232 44.07 144.6 337 6 0
233 44.23 145.1 137 0 1
234 44.26 145.2 350 9 0
235 44.28 145.3 1 7 0
236 44.35 145.5 23 7 0
237 44.50 146.0 40 5 0
238 44.67 146.6 19 5 0
239 44.90 147.3 2 6 0
240 44.97 147.6 335 7 1
241 45.01 147.7 333 8 1
242 45.06 147.9 20 6 0
243 45.13 148.1 31 6 0
244 45.42 149.0 6 9 0
245 45.53 149.4 29 5 0
246 45.67 149.8 5 10 0
247 45.78 150.2 3 5 0
248 45.84 150.4 10 5 0
249 45.96 150.8 7 5 0
250 46.21 151.6 8 7 0
251 46.31 152.0 7 17 0
252 46.43 152.3 2 4 0
253 46.54 152.7 9 10 0
254 46.58 152.8 2 7 0
255 46.64 153.0 4 8 0
256 46.80 153.5 20 5 0
257 46.95 154.0 347 6 0
258 47.18 154.8 33 8 0
259 47.29 155.1 6 4 1
260 47.44 155.6 336 8 0
261 47.50 155.8 352 6 0
262 47.69 156.5 357 8 0
263 47.80 156.8 357 7 0
264 48.12 157.9 2 7 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
265 48.18 158.1 354 11 0
266 48.53 159.2 32 8 0
267 48.80 160.1 9 11 0
268 49.08 161.0 6 9 0
269 49.12 161.2 18 10 0
270 49.44 162.2 13 6 0
271 49.49 162.4 7 9 0
272 49.59 162.7 343 9 0
273 49.71 163.1 332 7 0
274 49.86 163.6 357 11 0
275 50.08 164.3 17 8 0
276 50.73 166.5 11 8 0
277 50.85 166.8 26 8 0
278 51.07 167.5 24 10 0
279 51.12 167.7 25 10 0
280 51.49 168.9 11 4 0
281 51.56 169.2 5 8 0
282 51.62 169.4 18 5 0
283 51.86 170.2 19 11 1
284 53.52 175.6 336 7 0
285 53.65 176.0 5 7 0
286 55.31 181.5 1 6 0
287 55.38 181.7 23 6 0
288 55.76 182.9 183 1 0
289 56.70 186.0 357 6 0
290 57.22 187.7 9 8 0
291 57.47 188.6 29 2 0
292 57.55 188.8 10 3 0
293 59.35 194.7 18 7 1
294 59.60 195.5 343 16 1
295 59.76 196.1 347 8 1
296 60.62 198.9 11 6 0
297 63.53 208.4 16 5 0
298 63.68 208.9 15 7 0
299 63.74 209.1 35 7 0
300 63.79 209.3 12 8 0
301 63.88 209.6 20 11 0
302 64.04 210.1 14 7 0
303 64.12 210.4 16 13 0
304 64.22 210.7 10 9 0
305 64.33 211.1 24 5 0
306 64.59 211.9 1 7 0
307 64.69 212.2 46 5 1
308 64.78 212.5 17 7 0

All directions are with respect to magnetic north.
Page 7



Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
309 64.84 212.7 14 3 0
310 64.90 212.9 339 9 0
311 64.95 213.1 5 7 0
312 64.97 213.2 358 6 0
313 65.12 213.7 357 9 0
314 65.59 215.2 234 4 0
315 65.76 215.8 1 5 0
316 65.86 216.1 357 6 0
317 65.97 216.4 18 7 0
318 66.04 216.7 13 6 0
319 66.12 216.9 11 4 0
320 66.20 217.2 32 6 0
321 66.24 217.3 4 6 0
322 66.28 217.5 354 9 0
323 66.34 217.6 20 6 0
324 66.48 218.1 6 10 0
325 66.51 218.2 20 7 0
326 66.55 218.4 17 6 0
327 66.60 218.5 9 8 0
328 66.72 218.9 10 8 0
329 66.80 219.2 13 7 0
330 66.86 219.4 11 8 0
331 66.99 219.8 12 11 0
332 67.28 220.7 3 7 0
333 67.33 220.9 17 8 0
334 67.48 221.4 4 7 0
335 67.55 221.6 17 9 0
336 67.60 221.8 14 4 0
337 67.65 221.9 27 7 0
338 67.68 222.1 15 5 0
339 67.76 222.3 20 8 0
340 67.94 222.9 358 5 0
341 67.98 223.0 11 7 0
342 68.04 223.2 26 5 0
343 68.17 223.7 14 12 0
344 68.22 223.8 69 10 0
345 68.26 224.0 13 9 0
346 68.41 224.4 32 5 0
347 68.53 224.9 336 10 0
348 68.70 225.4 108 7 1
349 68.77 225.6 14 4 0
350 68.90 226.0 1 7 1
351 69.15 226.9 21 6 0
352 69.34 227.5 26 8 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
353 69.40 227.7 12 11 0
354 69.46 227.9 4 7 0
355 69.53 228.1 20 7 0
356 69.59 228.3 9 8 0
357 69.69 228.6 32 4 1
358 69.78 228.9 331 8 0
359 70.09 230.0 16 7 0
360 70.22 230.4 31 7 0
361 70.25 230.5 18 10 0
362 70.30 230.6 356 6 1
363 70.37 230.9 10 6 0
364 70.41 231.0 304 7 0
365 70.54 231.4 8 7 0
366 70.66 231.8 347 6 0
367 70.87 232.5 26 4 0
368 70.91 232.6 14 5 0
369 70.95 232.8 36 4 0
370 71.04 233.1 11 6 0
371 71.10 233.3 17 7 0
372 71.14 233.4 13 10 0
373 71.20 233.6 7 9 0
374 71.40 234.2 21 8 0
375 71.57 234.8 4 5 0
376 71.82 235.6 6 6 0
377 71.90 235.9 170 11 1
378 72.02 236.3 6 10 0
379 72.21 236.9 5 8 0
380 72.36 237.4 16 6 0
381 72.68 238.5 1 5 0
382 72.94 239.3 34 5 0
383 73.11 239.9 19 7 0
384 73.14 240.0 13 7 0
385 73.18 240.1 13 5 0
386 73.26 240.4 353 7 0
387 73.33 240.6 14 8 0
388 73.40 240.8 20 9 0
389 73.50 241.1 21 6 0
390 73.56 241.4 11 7 0
391 73.62 241.5 11 8 0
392 73.65 241.6 190 6 1
393 73.68 241.7 17 10 0
394 73.71 241.8 204 4 1
395 73.72 241.9 16 7 0
396 73.98 242.7 340 9 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
397 74.13 243.2 23 6 0
398 74.26 243.6 11 9 0
399 74.32 243.8 60 8 0
400 74.34 243.9 87 4 1
401 74.42 244.2 34 7 0
402 74.49 244.4 18 6 0
403 74.53 244.5 11 11 0
404 74.59 244.7 6 8 0
405 74.64 244.9 21 5 0
406 74.76 245.3 8 3 0
407 74.84 245.5 333 6 0
408 74.97 246.0 357 7 0
409 75.04 246.2 11 6 0
410 75.09 246.4 352 10 0
411 75.14 246.5 10 6 0
412 75.21 246.8 21 5 0
413 75.29 247.0 82 9 1
414 75.31 247.1 67 7 1
415 75.37 247.3 18 11 0
416 75.49 247.7 10 6 0
417 75.63 248.1 3 4 0
418 75.68 248.3 48 6 0
419 75.86 248.9 13 4 0
420 75.90 249.0 64 8 0
421 75.95 249.2 20 8 0
422 76.06 249.5 15 9 0
423 76.12 249.8 40 7 0
424 76.15 249.8 43 7 1
425 76.21 250.0 52 7 1
426 76.27 250.2 30 5 0
427 76.42 250.7 259 14 1
428 76.54 251.1 42 12 1
429 76.60 251.3 36 5 0
430 76.77 251.9 14 7 0
431 76.94 252.4 193 24 1
432 77.01 252.7 31 5 0
433 77.08 252.9 22 3 1
434 77.14 253.1 353 2 1
435 77.21 253.3 29 6 0
436 77.31 253.7 16 5 0
437 77.39 253.9 44 8 0
438 77.44 254.1 11 8 0
439 77.57 254.5 11 11 0
440 77.67 254.8 14 3 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
441 77.71 255.0 340 12 0
442 77.89 255.6 12 6 0
443 78.03 256.0 40 8 0
444 78.34 257.0 13 7 0
445 78.75 258.4 114 6 0
446 78.85 258.7 13 5 0
447 78.88 258.8 10 6 0
448 78.90 258.9 16 7 0
449 79.22 259.9 17 5 0
450 79.35 260.4 23 8 0
451 79.45 260.7 22 7 0
452 79.73 261.6 17 5 0
453 79.82 261.9 359 9 0
454 79.93 262.3 6 8 0
455 79.98 262.4 22 1 1
456 80.05 262.6 21 5 1
457 80.37 263.7 16 7 0
458 80.99 265.7 20 3 1
459 81.52 267.5 347 7 1
460 81.68 268.0 324 4 0
461 82.09 269.3 341 7 1
462 82.90 272.0 27 5 1
463 83.02 272.4 352 4 0
464 83.25 273.1 11 6 0
465 83.48 273.9 360 8 0
466 83.89 275.2 214 4 0
467 84.01 275.6 204 2 1
468 84.11 276.0 27 2 0
469 84.51 277.3 4 5 0
470 84.61 277.6 9 5 0
471 84.68 277.8 18 4 0
472 84.86 278.4 354 7 0
473 85.24 279.7 49 3 1
474 85.53 280.6 352 10 1
475 85.62 280.9 23 3 1
476 85.98 282.1 356 6 0
477 86.11 282.5 7 8 1
478 86.44 283.6 337 9 0
479 86.48 283.7 349 5 1
480 86.62 284.2 352 5 1
481 86.72 284.5 351 5 1
482 86.94 285.2 334 3 0
483 86.94 285.2 351 4 1
484 87.01 285.5 14 7 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
485 87.09 285.7 346 7 0
486 87.13 285.9 348 7 0
487 87.28 286.4 355 9 0
488 87.44 286.9 339 7 0
489 87.67 287.6 20 8 0
490 87.91 288.4 9 7 0
491 87.99 288.7 29 4 0
492 88.18 289.3 11 8 0
493 88.54 290.5 357 7 0
494 88.65 290.9 10 9 1
495 88.85 291.5 359 6 0
496 89.00 292.0 16 8 0
497 89.17 292.6 16 7 0
498 89.26 292.9 170 10 1
499 89.35 293.1 195 5 1
500 89.42 293.4 12 6 0
501 90.06 295.5 9 6 0
502 90.42 296.6 359 2 1
503 90.60 297.2 31 2 1
504 91.20 299.2 10 6 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 9.94 32.6 248 14 1
2 10.04 32.9 239 19 1
3 10.22 33.5 38 12 1
4 10.30 33.8 318 3 1
5 10.37 34.0 255 10 1
6 10.86 35.6 350 14 1
7 11.00 36.1 226 26 1
8 11.11 36.4 5 15 1
9 11.18 36.7 297 11 1
10 11.82 38.8 169 14 1
11 11.96 39.3 171 5 1
12 12.14 39.8 355 16 1
13 12.54 41.1 185 24 1
14 13.12 43.0 333 15 1
15 13.14 43.1 52 6 1
16 13.22 43.4 339 18 1
17 13.37 43.9 28 28 1
18 13.40 44.0 170 27 1
19 13.47 44.2 271 46 1
20 13.48 44.2 128 19 1
21 13.54 44.4 352 84 1
22 13.55 44.5 55 10 2
23 13.61 44.6 168 11 2
24 13.69 44.9 84 22 1
25 13.77 45.2 353 15 2
26 13.80 45.3 124 33 2
27 13.97 45.8 129 15 1
28 14.12 46.3 127 29 1
29 14.22 46.6 98 26 1
30 14.32 47.0 300 31 1
31 14.33 47.0 117 26 1
32 14.35 47.1 131 22 1
33 14.39 47.2 355 28 1
34 14.56 47.8 95 20 2
35 14.93 49.0 282 12 2
36 15.14 49.7 5 5 1
37 15.29 50.2 75 9 1
38 16.95 55.6 206 79 3
39 18.16 59.6 68 10 1
40 20.78 68.2 33 83 3
41 21.63 71.0 315 8 1
42 22.45 73.7 348 7 1
43 24.31 79.8 6 16 1
44 24.74 81.2 12 12 0

All directions are with respect to magnetic north.
Page 1



Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 24.86 81.6 8 17 0
46 25.30 83.0 3 10 0
47 25.53 83.8 334 8 0
48 25.91 85.0 348 13 0
49 27.09 88.9 2 10 0
50 27.96 91.7 4 7 0
51 28.87 94.7 9 10 0
52 29.61 97.2 346 15 0
53 30.14 98.9 346 10 0
54 31.39 103.0 326 9 0
55 31.54 103.5 22 8 0
56 31.87 104.6 348 12 0
57 32.16 105.5 8 8 0
58 33.05 108.4 4 8 0
59 33.38 109.5 326 9 0
60 33.68 110.5 13 9 0
61 34.13 112.0 333 9 0
62 35.00 114.8 334 11 0
63 35.47 116.4 350 7 0
64 35.80 117.4 15 4 0
65 36.42 119.5 34 10 0
66 37.00 121.4 344 9 1
67 38.11 125.0 339 7 0
68 38.67 126.9 9 11 0
69 39.43 129.4 3 15 1
70 40.08 131.5 354 14 1
71 40.68 133.5 334 7 0
72 42.05 138.0 6 9 0
73 43.16 141.6 8 7 0
74 44.09 144.7 19 5 0
75 46.03 151.0 18 2 0
76 46.93 154.0 15 13 0
77 47.82 156.9 0 0 0
78 48.27 158.4 15 5 0
79 50.31 165.1 16 4 0
80 52.11 171.0 36 3 0
81 53.00 173.9 353 12 0
82 54.00 177.2 195 9 1
83 54.89 180.1 18 5 0
84 55.14 180.9 20 6 0
85 55.56 182.3 346 8 0
86 56.37 185.0 6 6 3
87 56.88 186.6 308 8 0
88 57.38 188.2 298 5 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 57.93 190.1 27 11 0
90 58.64 192.4 36 7 1
91 58.68 192.5 17 7 1
92 60.45 198.3 0 0 0
93 62.12 203.8 23 2 0
94 62.34 204.5 18 10 1
95 63.23 207.5 0 0 0
96 65.71 215.6 0 0 1
97 65.78 215.8 193 7 1
98 65.79 215.9 13 8 1
99 65.83 216.0 21 10 1
100 65.88 216.1 10 3 1
101 65.97 216.4 6 3 1
102 66.28 217.5 169 4 1
103 66.60 218.5 262 4 1
104 66.91 219.5 187 6 0
105 67.05 220.0 12 3 1
106 67.52 221.5 191 5 1
107 67.64 221.9 165 7 2
108 67.77 222.4 202 13 0
109 67.95 222.9 181 18 0
110 68.08 223.4 148 20 0
111 68.20 223.7 169 16 0
112 69.67 228.6 17 3 1
113 71.63 235.0 31 5 1
114 71.73 235.3 8 6 1
115 71.89 235.9 4 10 1
116 71.98 236.1 3 3 1
117 74.55 244.6 21 9 1
118 75.51 247.7 8 6 1
119 75.54 247.8 21 6 1
120 75.57 247.9 0 0 1
121 75.64 248.2 15 3 1
122 76.43 250.7 330 13 1
123 76.85 252.1 347 3 1
124 76.99 252.6 28 5 1
125 77.01 252.7 16 6 1
126 77.21 253.3 349 6 1
127 77.57 254.5 22 2 1
128 77.64 254.7 22 7 2
129 77.71 255.0 22 5 2
130 78.06 256.1 15 6 1
131 78.28 256.8 20 5 1
132 78.59 257.9 29 10 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 78.90 258.9 0 0 1
134 78.96 259.1 4 10 1
135 79.09 259.5 12 8 1
136 79.16 259.7 23 14 1
137 79.27 260.1 36 5 1
138 79.62 261.2 0 0 1
139 79.85 262.0 5 7 3
140 80.02 262.5 10 6 2
141 80.17 263.0 23 4 1
142 80.23 263.2 11 6 2
143 80.60 264.4 10 8 1
144 80.96 265.6 240 3 1
145 81.52 267.4 21 13 1
146 82.48 270.6 9 6 1
147 83.21 273.0 331 3 1
148 83.29 273.3 10 4 1
149 83.38 273.6 0 0 1
150 83.60 274.3 7 12 1
151 84.53 277.3 7 9 1
152 86.03 282.3 16 7 1
153 86.21 282.8 12 6 1
154 86.32 283.2 25 8 1
155 86.89 285.1 104 4 1
156 87.14 285.9 16 7 1
157 87.86 288.3 8 7 1
158 88.16 289.2 28 5 1
159 88.42 290.1 31 11 1
160 88.76 291.2 22 9 1
161 90.03 295.4 36 11 1
162 90.21 296.0 10 6 1
163 90.55 297.1 8 5 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 9.13 30.0 46 14 1
2 9.18 30.1 164 4 1
3 9.24 30.3 29 8 1
4 9.32 30.6 111 8 2
5 9.37 30.7 70 12 2
6 9.42 30.9 30 10 2
7 9.45 31.0 41 22 1
8 9.50 31.2 347 9 1
9 9.52 31.2 336 15 1
10 9.60 31.5 284 6 1
11 9.63 31.6 294 9 1
12 9.70 31.8 314 9 1
13 9.77 32.1 280 18 2
14 9.84 32.3 353 9 2
15 9.95 32.6 283 28 1
16 9.99 32.8 283 23 1
17 10.04 32.9 200 26 1
18 10.10 33.1 359 21 1
19 10.16 33.3 61 9 2
20 10.24 33.6 23 9 2
21 10.27 33.7 4 8 2
22 10.31 33.8 33 5 1
23 10.33 33.9 15 9 2
24 10.35 34.0 310 9 2
25 10.38 34.1 346 14 2
26 10.41 34.2 311 12 2
27 10.49 34.4 7 22 2
28 10.56 34.6 272 14 1
29 10.62 34.8 83 17 2
30 10.63 34.9 262 20 2
31 10.71 35.1 5 12 2
32 10.74 35.2 6 11 1
33 10.74 35.3 288 22 1
34 10.82 35.5 148 19 2
35 10.84 35.6 8 17 2
36 10.88 35.7 38 8 2
37 10.92 35.8 284 6 2
38 10.97 36.0 20 10 2
39 11.00 36.1 339 12 2
40 11.04 36.2 30 9 2
41 11.09 36.4 3 17 2
42 11.16 36.6 89 7 1
43 11.17 36.7 331 16 2
44 11.24 36.9 10 8 2

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 11.27 37.0 28 8 1
46 11.34 37.2 357 8 2
47 11.38 37.3 340 10 2
48 11.41 37.4 324 14 1
49 11.46 37.6 344 11 2
50 11.48 37.7 4 10 2
51 11.55 37.9 21 11 2
52 11.58 38.0 36 6 2
53 11.64 38.2 341 6 1
54 11.68 38.3 173 55 1
55 11.70 38.4 11 21 2
56 11.79 38.7 66 5 2
57 11.86 38.9 302 9 1
58 11.91 39.1 76 3 1
59 11.97 39.3 357 10 2
60 12.04 39.5 334 9 1
61 12.08 39.6 1 13 2
62 12.21 40.1 343 14 1
63 12.24 40.2 16 7 1
64 12.26 40.2 356 13 1
65 12.31 40.4 341 10 2
66 12.38 40.6 354 12 1
67 12.44 40.8 345 11 2
68 12.52 41.1 348 6 2
69 12.55 41.2 348 9 1
70 12.56 41.2 358 15 1
71 12.63 41.5 19 20 2
72 12.80 42.0 4 9 1
73 12.86 42.2 36 14 1
74 12.91 42.4 342 12 2
75 12.94 42.5 357 8 1
76 13.01 42.7 145 5 1
77 13.27 43.5 199 40 2
78 13.29 43.6 57 25 1
79 13.30 43.6 322 28 1
80 13.53 44.4 214 12 1
81 14.39 47.2 332 7 0
82 14.94 49.0 339 4 0
83 15.29 50.2 5 7 0
84 15.98 52.4 328 4 0
85 16.82 55.2 0 10 0
86 17.51 57.5 358 8 0
87 18.30 60.0 5 7 0
88 19.94 65.4 336 10 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 20.24 66.4 357 4 0
90 20.52 67.3 5 12 1
91 20.60 67.6 26 8 1
92 21.83 71.6 349 8 0
93 21.96 72.1 348 12 1
94 24.96 81.9 12 6 0
95 25.23 82.8 357 7 0
96 25.66 84.2 353 7 1
97 26.21 86.0 340 9 0
98 26.86 88.1 347 7 0
99 27.15 89.1 358 5 0
100 27.62 90.6 352 9 0
101 28.40 93.2 4 6 0
102 28.86 94.7 23 5 0
103 29.13 95.6 145 2 1
104 29.48 96.7 173 14 1
105 29.66 97.3 127 4 1
106 30.43 99.9 116 6 1
107 30.60 100.4 133 6 1
108 31.02 101.8 102 4 1
109 31.15 102.2 357 6 1
110 31.40 103.0 157 0 1
111 32.10 105.3 160 8 1
112 32.18 105.6 194 4 1
113 33.49 109.9 27 7 1
114 34.02 111.6 6 9 1
115 35.37 116.0 10 4 1
116 37.00 121.4 311 5 1
117 37.70 123.7 7 8 1
118 37.74 123.8 153 10 1
119 38.20 125.3 2 6 1
120 38.34 125.8 126 6 1
121 38.38 125.9 6 12 1
122 39.27 128.8 11 5 0
123 40.09 131.5 332 7 1
124 40.38 132.5 11 9 0
125 41.04 134.6 355 7 0
126 41.91 137.5 34 9 0
127 42.54 139.6 19 8 0
128 42.63 139.9 356 5 1
129 42.96 141.0 16 5 1
130 43.62 143.1 14 8 3
131 44.19 145.0 28 6 0
132 44.50 146.0 5 8 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 44.70 146.7 6 5 0
134 45.29 148.6 330 8 1
135 45.52 149.3 7 5 1
136 46.05 151.1 353 5 0
137 46.44 152.4 358 7 0
138 46.88 153.8 16 7 0
139 47.22 154.9 12 6 1
140 47.80 156.8 350 5 0
141 48.43 158.9 352 5 0
142 49.03 160.9 330 8 2
143 49.73 163.2 9 8 0
144 50.04 164.2 19 6 0
145 50.54 165.8 24 8 0
146 51.20 168.0 1 5 0
147 51.62 169.4 351 7 1
148 52.15 171.1 346 5 1
149 52.59 172.5 360 6 0
150 52.98 173.8 7 7 0
151 53.83 176.6 342 8 0
152 54.40 178.5 350 6 0
153 54.85 180.0 6 8 0
154 55.20 181.1 5 7 0
155 55.74 182.9 22 4 0
156 56.17 184.3 342 7 0
157 56.51 185.4 184 2 1
158 57.14 187.5 6 7 0
159 57.84 189.8 7 8 0
160 58.34 191.4 359 5 0
161 58.53 192.0 2 6 0
162 59.04 193.7 332 6 0
163 59.41 194.9 7 6 0
164 59.85 196.4 330 5 0
165 60.79 199.5 346 7 0
166 61.15 200.6 350 7 0
167 62.02 203.5 5 7 0
168 62.76 205.9 2 5 0
169 63.84 209.4 7 6 0
170 64.48 211.6 358 5 0
171 65.61 215.2 197 7 1
172 65.94 216.3 10 9 3
173 66.33 217.6 354 5 0
174 66.62 218.6 353 3 1
175 66.77 219.1 190 25 1
176 66.81 219.2 118 6 1

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
177 66.89 219.5 96 7 1
178 66.98 219.8 314 9 1
179 67.02 219.9 306 6 1
180 67.92 222.8 348 4 0
181 68.33 224.2 11 9 0
182 68.86 225.9 332 6 0
183 69.37 227.6 0 6 0
184 69.61 228.4 4 6 0
185 69.70 228.7 5 8 0
186 70.08 229.9 358 7 0
187 70.93 232.7 360 8 0
188 71.46 234.5 348 3 0
189 71.87 235.8 0 6 0
190 72.37 237.4 354 10 0
191 72.60 238.2 354 9 0
192 72.76 238.7 338 7 2
193 73.10 239.8 4 5 1
194 73.72 241.9 356 6 0
195 74.35 243.9 71 4 1
196 75.21 246.8 0 0 0
197 75.56 247.9 10 6 0
198 76.02 249.4 0 0 1
199 76.41 250.7 359 5 1
200 76.48 250.9 11 3 1
201 76.79 251.9 12 3 0
202 76.99 252.6 14 5 0
203 77.46 254.2 337 6 0
204 77.83 255.3 5 5 1
205 77.91 255.6 8 4 2
206 78.08 256.2 8 5 0
207 78.45 257.4 324 4 1
208 78.65 258.0 7 7 0
209 79.73 261.6 181 5 1
210 79.85 262.0 13 4 0
211 80.26 263.3 16 8 0
212 80.50 264.1 331 7 1
213 81.02 265.8 10 1 0
214 81.30 266.7 24 4 0
215 81.48 267.3 5 5 1
216 81.66 267.9 166 7 1
217 81.68 268.0 134 16 1
218 81.74 268.2 5 6 1
219 82.13 269.5 352 4 0
220 82.83 271.7 10 6 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
221 83.32 273.4 12 4 1
222 83.72 274.7 299 4 1
223 84.15 276.1 6 6 1
224 84.52 277.3 3 6 0
225 85.44 280.3 359 5 0
226 86.48 283.7 18 4 0
227 87.04 285.6 51 4 1
228 87.99 288.7 15 6 0
229 88.92 291.7 358 7 0
230 89.58 293.9 17 5 0
231 90.28 296.2 16 5 0
232 90.50 296.9 353 3 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0201

Stoller
Dec 11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
1 8.99 29.5 1 9 1
2 9.11 29.9 10 8 1
3 9.23 30.3 323 3 1
4 9.29 30.5 209 3 1
5 9.52 31.2 254 9 1
6 9.59 31.5 50 1 1
7 9.65 31.7 0 0 2
8 9.71 31.9 0 0 1
9 9.74 32.0 55 11 1
10 9.80 32.2 162 8 1
11 9.93 32.6 299 5 1
12 10.25 33.6 287 15 1
13 10.26 33.7 57 19 1
14 10.34 33.9 161 85 1
15 10.38 34.1 0 0 1
16 10.43 34.2 14 6 2
17 10.69 35.1 314 9 1
18 10.91 35.8 108 8 1
19 11.15 36.6 99 9 1
20 11.58 38.0 344 4 1
21 11.66 38.3 356 6 1
22 11.82 38.8 176 4 1
23 11.95 39.2 292 4 1
24 12.25 40.2 86 6 1
25 12.76 41.9 106 4 0
26 12.93 42.4 326 5 0
27 13.07 42.9 88 20 1
28 13.07 42.9 293 14 1
29 13.21 43.3 39 5 1
30 13.48 44.2 21 7 0
31 13.64 44.8 311 4 0
32 13.80 45.3 158 2 0
33 13.87 45.5 54 4 1
34 14.22 46.6 81 2 0
35 14.55 47.7 243 7 0
36 15.28 50.1 53 1 0
37 16.24 53.3 0 0 1
38 16.57 54.4 11 2 0
39 17.35 56.9 0 0 0
40 18.67 61.3 80 3 0
41 19.92 65.3 11 5 0
42 20.08 65.9 319 4 0
43 20.26 66.5 337 4 0
44 20.55 67.4 303 3 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0201

Stoller
Dec 11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
45 21.34 70.0 356 5 0
46 21.63 71.0 307 9 0
47 21.78 71.5 329 8 0
48 21.99 72.2 334 4 0
49 22.14 72.7 350 5 0
50 22.38 73.4 0 0 0
51 22.81 74.8 12 3 0
52 22.93 75.2 55 9 0
53 23.16 76.0 346 7 0
54 23.24 76.2 314 3 0
55 23.40 76.8 257 4 0
56 23.86 78.3 336 10 0
57 24.09 79.1 3 6 0
58 24.18 79.3 22 6 0
59 24.30 79.7 358 4 0
60 24.46 80.3 10 4 0
61 24.59 80.7 280 5 0
62 24.86 81.6 359 3 0
63 24.96 81.9 322 3 0
64 25.37 83.2 346 7 0
65 25.49 83.6 354 10 0
66 25.81 84.7 93 1 2
67 25.85 84.8 303 4 3
68 30.00 98.4 336 12 0
69 30.58 100.3 224 6 1
70 30.73 100.8 144 3 1
71 31.05 101.9 262 19 1
72 31.52 103.4 332 3 0
73 31.64 103.8 351 3 1
74 31.68 103.9 296 2 1
75 31.70 104.0 246 7 2
76 31.76 104.2 139 9 3
77 31.77 104.2 290 13 3
78 32.13 105.4 0 0 0
79 34.92 114.6 311 9 1
80 38.79 127.3 178 5 0
81 39.25 128.8 107 14 0
82 40.33 132.3 310 3 0
83 41.00 134.5 335 1 0
84 41.47 136.1 48 29 1
85 42.35 138.9 297 20 1
86 44.09 144.7 345 3 1
87 44.42 145.8 347 5 0
88 44.50 146.0 356 3 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0201

Stoller
Dec 11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
89 44.59 146.3 293 4 0
90 44.73 146.7 11 3 0
91 44.76 146.8 10 3 0
92 44.79 147.0 0 0 0
93 44.88 147.3 23 5 0
94 44.94 147.4 32 4 0
95 44.99 147.6 22 4 0
96 45.03 147.7 8 7 0
97 45.07 147.9 0 0 0
98 45.15 148.1 329 6 0
99 45.26 148.5 11 3 0
100 45.34 148.8 0 0 0
101 45.44 149.1 25 6 0
102 45.53 149.4 139 4 0
103 45.56 149.5 9 4 1
104 45.62 149.7 13 4 0
105 45.71 150.0 89 7 1
106 45.77 150.2 82 3 1
107 46.07 151.2 326 9 1
108 46.10 151.3 2 5 0
109 46.19 151.6 43 2 1
110 46.28 151.8 311 8 0
111 46.43 152.3 0 0 0
112 46.62 153.0 92 5 0
113 46.73 153.3 22 2 1
114 46.85 153.7 317 6 1
115 47.00 154.2 37 5 1
116 47.11 154.6 17 5 1
117 47.15 154.7 13 6 1
118 47.20 154.9 12 8 1
119 47.27 155.1 162 1 2
120 47.38 155.4 14 3 1
121 47.41 155.6 0 0 1
122 47.45 155.7 338 6 2
123 47.49 155.8 0 0 1
124 47.52 155.9 0 0 1
125 47.55 156.0 185 7 1
126 47.57 156.1 356 6 2
127 47.61 156.2 4 5 2
128 47.87 157.1 21 3 1
129 47.94 157.3 36 8 0
130 48.03 157.6 17 7 0
131 48.08 157.7 10 10 0
132 48.20 158.1 61 15 0

All directions are with respect to magnetic north.
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Orientation Summary Table
Image Features

Crescent Junction, UT
Well: CH-0201

Stoller
Dec 11, 2005

Feature Depth Depth Dip Dip Feature
No.   Direction Angle Rank

(meters) (feet) (degrees) (degrees) (0 to 5)
133 48.25 158.3 316 8 0
134 48.36 158.7 55 5 1
135 48.78 160.0 53 4 0
136 49.05 160.9 20 6 0
137 49.22 161.5 41 5 0
138 49.46 162.3 0 0 0
139 49.53 162.5 63 6 1
140 49.88 163.6 0 0 0
141 50.36 165.2 0 0 1
142 50.87 166.9 221 9 1
143 51.02 167.4 188 5 1
144 51.16 167.9 0 0 0
145 51.20 168.0 0 0 0
146 51.58 169.2 52 14 1
147 52.36 171.8 11 4 1
148 52.41 172.0 11 2 1
149 53.01 173.9 92 7 1
150 53.67 176.1 158 4 0
151 53.91 176.9 10 9 1
152 53.95 177.0 144 14 1
153 54.71 179.5 37 6 3
154 55.99 183.7 34 3 1
155 57.42 188.4 5 3 0
156 60.20 197.5 349 5 1
157 63.82 209.4 64 13 1
158 64.97 213.2 325 9 2
159 65.50 214.9 0 0 1
160 65.54 215.0 188 14 1
161 67.42 221.2 169 5 3
162 67.88 222.7 8 12 1
163 71.16 233.5 332 15 1
164 71.59 234.9 169 5 1
165 72.30 237.2 0 0 1
166 77.31 253.7 21 3 1
167 84.80 278.2 198 15 1
168 86.33 283.3 280 6 1
169 87.06 285.6 18 4 1
170 89.55 293.8 177 5 1
171 91.18 299.1 53 7 1

All directions are with respect to magnetic north.
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APPENDIX C

ROCK QUALITY DESIGNATION TABLES
IMAGE FEATURES



Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
7.50 24.6 1
7.52 24.7 1 0.00
7.55 24.8 1 0.00
7.57 24.8 1 0.00
7.59 24.9 1 0.00
7.62 25.0 1 0.00
7.65 25.1 2 0.00
7.68 25.2 1 0.00
7.69 25.2 1 0.00
7.71 25.3 1 0.00
7.72 25.3 1 0.00
7.74 25.4 1 0.00
7.76 25.5 1 0.00
7.78 25.5 1 0.00
7.79 25.6 1 0.00
7.81 25.6 1 0.00
7.84 25.7 1 0.00
7.86 25.8 1 0.00
7.88 25.9 1 0.00
7.92 26.0 1 0.00
7.94 26.0 1 0.00
7.98 26.2 1 0.00
7.99 26.2 1 0.00
8.03 26.4 1 0.00
8.04 26.4 1 0.00
8.06 26.5 1 0.00
8.09 26.5 1 0.00
8.12 26.6 1 0.00
8.16 26.8 2 0.00
8.20 26.9 1 0.00
8.25 27.1 2 0.00
8.30 27.2 1 0.00
8.32 27.3 2 0.00
8.35 27.4 1 0.00
8.37 27.5 1 0.00
8.40 27.6 1 0.00
8.44 27.7 1 0.00
8.45 27.7 1 0.00
8.49 27.9 1 0.00
8.52 27.9 1 0.00
8.55 28.1 1 0.00
8.58 28.2 1 0.00
8.60 28.2 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet

Page 1



Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
8.64 28.4 1 0.00
8.68 28.5 2 0.00
8.71 28.6 2 0.00
8.75 28.7 1 0.00
8.78 28.8 1 0.00
8.85 29.0 2 0.00
8.88 29.1 1 0.00
8.90 29.2 1 0.00
8.94 29.3 1 0.00
8.96 29.4 1 0.00
8.99 29.5 1 0.00
9.02 29.6 2 0.00
9.07 29.8 2 0.00
9.09 29.8 2 0.00
9.13 30.0 2 0.00
9.14 30.0 0.00 0
9.17 30.1 2 0.00
9.21 30.2 2 0.00
9.30 30.5 1 0.00
9.33 30.6 1 0.00
9.35 30.7 1 0.00
9.38 30.8 1 0.00
9.45 31.0 1 0.00
9.49 31.1 1 0.00
9.52 31.2 2 0.00
9.58 31.4 1 0.00
9.62 31.6 2 0.00
9.66 31.7 2 0.00
9.69 31.8 1 0.00
9.72 31.9 2 0.00
9.78 32.1 2 0.00
9.84 32.3 1 0.00
9.86 32.4 1 0.00
9.91 32.5 2 0.00
9.95 32.7 2 0.00
10.05 33.0 2 0.33
10.13 33.3 1 0.00
10.18 33.4 2 0.00
10.24 33.6 1 0.00
10.30 33.8 2 0.00
10.36 34.0 1 0.00
10.43 34.2 2 0.00
10.57 34.7 2 0.45

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
10.70 35.1 1 0.42
10.83 35.5 1 0.44
11.01 36.1 1 0.59
11.24 36.9 1 0.75
11.45 37.6 1 0.71
11.52 37.8 2 0.00
11.96 39.2 1 1.46
12.19 40.0 0.76 59.1
14.06 46.1 2 6.14
14.16 46.5 1 0.33
15.24 50.0 3.53 100
18.29 60.0 10.00 100
21.34 70.0 10.00 100
24.38 80.0 10.00 100
27.43 90.0 10.00 100
28.18 92.5 1 2.47
28.32 92.9 1 0.43
30.48 100.0 7.10 100
31.58 103.6 1 3.62
32.18 105.6 1 1.96
32.37 106.2 1 0.62
32.47 106.5 1 0.34
32.88 107.9 1 1.34
32.92 108.0 1 0.00
32.99 108.2 1 0.00
33.06 108.5 1 0.00
33.53 110.0 1.55 94.3
34.48 113.1 1 3.12
34.61 113.6 1 0.43
34.75 114.0 1 0.46
35.13 115.2 1 1.23
35.19 115.5 1 0.00
35.26 115.7 1 0.00
35.46 116.3 1 0.64
36.01 118.1 1 1.81
36.13 118.5 1 0.39
36.56 120.0 1 1.42
36.58 120.0 0.00 95
36.80 120.7 1 0.74
37.14 121.9 1 1.12
37.45 122.9 1 1.01
38.29 125.6 1 2.76
38.40 126.0 1 0.37

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
38.52 126.4 1 0.38
39.13 128.4 1 1.99
39.31 129.0 1 0.60
39.42 129.3 1 0.36
39.56 129.8 1 0.47
39.62 130.0 0.00 98
40.22 132.0 1 1.95
40.34 132.3 1 0.39
40.36 132.4 1 0.00
40.50 132.9 1 0.46
40.66 133.4 1 0.52
40.79 133.8 1 0.43
40.93 134.3 1 0.44
41.07 134.7 1 0.46
41.32 135.6 1 0.81
41.33 135.6 1 0.00
41.53 136.3 1 0.64
41.69 136.8 1 0.54
41.74 136.9 1 0.00
42.31 138.8 1 1.87
42.67 140.0 1.20 97.1
42.79 140.4 1 0.38
43.25 141.9 1 1.51
43.60 143.1 1 1.16
43.73 143.5 1 0.43
44.10 144.7 1 1.21
44.25 145.2 1 0.48
44.34 145.5 1 0.00
44.46 145.9 1 0.40
45.27 148.5 1 2.67
45.72 150.0 1.47 97.1
46.41 152.3 1 2.28
47.40 155.5 1 3.22
47.80 156.8 1 1.33
47.98 157.4 1 0.59
48.18 158.1 1 0.65
48.77 160.0 1.93 100
49.22 161.5 1 1.47
50.07 164.3 1 2.79
50.08 164.3 1 0.00
50.30 165.0 1 0.73
51.03 167.4 1 2.40
51.05 167.5 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
51.24 168.1 1 0.60
51.52 169.0 1 0.94
51.58 169.2 1 0.00
51.80 170.0 1 0.72
51.82 170.0 0.00 96.5
52.43 172.0 1 2.01
52.46 172.1 1 0.00
52.52 172.3 1 0.00
53.04 174.0 1 1.71
53.45 175.4 1 1.33
53.75 176.4 1 1.00
53.87 176.8 1 0.40
53.96 177.0 1 0.00
54.23 177.9 1 0.88
54.86 180.0 2.09 94.2
56.41 185.1 1 5.06
57.22 187.7 1 2.66
57.30 188.0 1 0.00
57.33 188.1 1 0.00
57.91 190.0 1.90 96.2
58.25 191.1 1 1.10
58.32 191.3 1 0.00
59.83 196.3 1 4.95
60.96 200.0 3.71 97.6
61.13 200.6 1 0.57
61.29 201.1 1 0.51
63.04 206.8 1 5.73
63.07 206.9 1 0.00
64.01 210.0 3.07 98.8
64.83 212.7 1 2.71
65.26 214.1 1 1.41
65.84 216.0 1 1.89
66.01 216.6 1 0.57
66.37 217.8 1 1.17
66.50 218.2 1 0.43
66.86 219.4 1 1.18
67.06 220.0 0.64 100
67.49 221.4 1 1.44
67.94 222.9 1 1.45
69.40 227.7 1 4.80
69.46 227.9 1 0.00
69.67 228.6 1 0.68
69.72 228.7 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
70.10 230.0 1.26 96.3
70.11 230.0 1 0.00
70.40 231.0 1 0.96
70.93 232.7 1 1.74
71.13 233.4 1 0.64
71.18 233.5 1 0.00
71.34 234.1 1 0.55
73.05 239.7 1 5.59
73.15 240.0 0.34 98.2
73.73 241.9 1 1.88
74.49 244.4 1 2.52
75.02 246.1 1 1.73
75.56 247.9 1 1.77
76.09 249.6 1 1.74
76.20 250.0 0.36 100
78.32 257.0 1 6.97
78.46 257.4 1 0.44
78.60 257.9 1 0.48
78.62 258.0 1 0.00
78.70 258.2 1 0.00
78.92 258.9 1 0.72
79.04 259.3 1 0.41
79.11 259.5 1 0.00
79.19 259.8 1 0.00
79.19 259.8 1 0.00
79.25 260.0 0.00 90.2
79.25 260.0 1 0.00
79.31 260.2 1 0.00
79.43 260.6 1 0.40
79.57 261.1 1 0.46
79.57 261.1 1 0.00
79.62 261.2 1 0.00
80.10 262.8 1 1.58
80.50 264.1 1 1.29
82.30 270.0 5.90 96.3
82.56 270.9 1 0.86
82.67 271.2 1 0.37
82.95 272.2 1 0.93
83.05 272.5 1 0.33
84.21 276.3 1 3.79
84.84 278.4 1 2.08
84.98 278.8 1 0.43
85.12 279.3 1 0.46

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0210

Stoller
Dec 6, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
85.31 279.9 1 0.65
85.34 280.0 0.00 99
85.96 282.0 1 2.02
87.37 286.7 1 4.64
87.61 287.4 1 0.78
87.69 287.7 1 0.00
88.39 290.0 2.30 97.4
88.63 290.8 1 0.77
88.79 291.3 1 0.52
89.82 294.7 1 3.38
90.41 296.6 1 1.96
91.44 300.0 3.37 100

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
11.29 37.0 1
11.34 37.2 1 0.00
11.40 37.4 1 0.00
11.48 37.7 1 0.00
11.48 37.7 1 0.00
11.49 37.7 1 0.00
11.58 38.0 1 0.00
11.64 38.2 1 0.00
11.72 38.4 1 0.00
11.78 38.7 1 0.00
11.81 38.8 1 0.00
11.91 39.1 1 0.00
11.92 39.1 1 0.00
12.05 39.5 1 0.42
12.09 39.7 1 0.00
12.11 39.7 1 0.00
12.15 39.9 1 0.00
12.19 40.0 1 0.00
12.19 40.0 0.00 15
12.24 40.2 1 0.00
12.35 40.5 1 0.35
12.44 40.8 1 0.00
12.50 41.0 1 0.00
12.56 41.2 1 0.00
12.67 41.6 1 0.35
12.71 41.7 1 0.00
12.81 42.0 1 0.00
12.86 42.2 1 0.00
12.91 42.4 1 0.00
12.94 42.5 1 0.00
13.02 42.7 1 0.00
13.12 43.0 1 0.00
13.16 43.2 1 0.00
13.22 43.4 1 0.00
13.23 43.4 1 0.00
13.24 43.5 1 0.00
13.28 43.6 1 0.00
13.29 43.6 1 0.00
13.41 44.0 1 0.40
13.50 44.3 1 0.00
13.55 44.5 1 0.00
13.59 44.6 1 0.00
13.67 44.8 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
13.75 45.1 1 0.00
13.78 45.2 1 0.00
13.81 45.3 1 0.00
13.94 45.7 1 0.43
14.00 45.9 1 0.00
14.08 46.2 1 0.00
14.16 46.5 1 0.00
14.24 46.7 1 0.00
14.27 46.8 1 0.00
14.34 47.1 1 0.00
15.15 49.7 1 2.67
15.24 50.0 0.00 42
15.35 50.4 1 0.36
15.52 50.9 1 0.55
15.91 52.2 1 1.28
15.94 52.3 1 0.00
15.98 52.4 1 0.00
16.16 53.0 1 0.60
16.28 53.4 2 0.39
16.56 54.3 2 0.91
16.80 55.1 2 0.81
17.12 56.2 1 1.03
17.19 56.4 1 0.00
17.30 56.8 1 0.36
18.25 59.9 1 3.13
18.29 60.0 0.00 94.2
18.99 62.3 1 2.30
19.13 62.8 1 0.45
21.34 70.0 7.25 100
24.38 80.0 10.00 100
25.94 85.1 1 5.11
27.43 90.0 4.89 100
28.82 94.6 1 4.57
29.68 97.4 1 2.79
29.73 97.6 1 0.00
29.78 97.7 2 0.00
30.48 100.0 2.31 96.7
30.71 100.8 1 0.77
30.78 101.0 1 0.00
31.37 102.9 1 1.93
31.39 103.0 1 0.00
31.42 103.1 1 0.00
31.43 103.1 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
31.50 103.4 1 0.00
31.54 103.5 1 0.00
32.10 105.3 1 1.83
32.24 105.8 1 0.46
32.73 107.4 1 1.62
33.53 110.0 2.61 92.2
35.09 115.1 1 5.13
35.18 115.4 1 0.00
35.28 115.8 1 0.33
36.38 119.4 1 3.60
36.58 120.0 0.64 97
36.70 120.4 1 0.41
36.74 120.5 2 0.00
36.85 120.9 2 0.38
36.92 121.1 1 0.00
37.15 121.9 1 0.76
37.65 123.5 1 1.64
37.80 124.0 1 0.49
39.62 130.0 5.99 96.7
40.72 133.6 1 3.58
40.84 134.0 1 0.41
42.67 140.0 6.01 100
44.61 146.4 1 6.37
45.06 147.9 1 1.48
45.63 149.7 1 1.85
45.66 149.8 1 0.00
45.72 150.0 0.00 97
46.31 151.9 1 1.92
47.36 155.4 1 3.45
47.38 155.4 1 0.00
47.42 155.6 1 0.00
47.58 156.1 1 0.50
47.68 156.4 1 0.34
48.77 160.0 3.57 97.8
48.77 160.0 1 0.00
48.80 160.1 1 0.00
49.04 160.9 1 0.78
49.06 161.0 1 0.00
49.11 161.1 1 0.00
49.29 161.7 1 0.59
49.38 162.0 1 0.00
49.42 162.1 1 0.00
49.45 162.2 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
49.53 162.5 1 0.00
49.79 163.4 1 0.85
49.82 163.4 1 0.00
49.85 163.5 1 0.00
49.86 163.6 1 0.00
50.11 164.4 1 0.81
50.15 164.5 1 0.00
50.67 166.3 1 1.72
50.69 166.3 1 0.00
50.94 167.1 1 0.79
51.02 167.4 1 0.00
51.21 168.0 1 0.61
51.22 168.1 1 0.00
51.24 168.1 1 0.00
51.33 168.4 1 0.00
51.47 168.9 1 0.44
51.49 168.9 1 0.00
51.55 169.1 1 0.00
51.74 169.8 1 0.62
51.82 170.0 0.00 72.1
52.43 172.0 1 2.00
52.83 173.3 1 1.34
53.76 176.4 1 3.05
54.57 179.0 1 2.64
54.63 179.2 1 0.00
54.86 180.0 0.77 98
54.97 180.4 1 0.36
55.19 181.1 1 0.72
55.25 181.3 1 0.00
55.30 181.4 1 0.00
55.48 182.0 1 0.59
56.70 186.0 1 4.03
56.75 186.2 1 0.00
56.75 186.2 1 0.00
56.87 186.6 1 0.39
57.08 187.3 1 0.67
57.13 187.4 1 0.00
57.25 187.8 1 0.41
57.28 187.9 1 0.00
57.31 188.0 1 0.00
57.36 188.2 1 0.00
57.42 188.4 2 0.00
57.55 188.8 1 0.41

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
57.61 189.0 1 0.00
57.90 190.0 1 0.95
57.91 190.0 0.00 85.3
58.02 190.4 1 0.36
58.38 191.5 1 1.16
58.59 192.2 1 0.69
58.84 193.1 1 0.85
58.87 193.1 1 0.00
58.89 193.2 1 0.00
58.90 193.2 1 0.00
59.04 193.7 1 0.47
59.11 193.9 1 0.00
59.12 194.0 1 0.00
59.16 194.1 1 0.00
59.23 194.3 1 0.00
59.27 194.4 1 0.00
59.30 194.6 1 0.00
59.34 194.7 1 0.00
59.34 194.7 1 0.00
59.45 195.0 1 0.35
59.51 195.3 1 0.00
59.59 195.5 1 0.00
59.60 195.6 1 0.00
59.74 196.0 1 0.44
59.78 196.1 1 0.00
59.85 196.4 1 0.00
60.00 196.8 1 0.49
60.05 197.0 1 0.00
60.43 198.3 1 1.23
60.48 198.4 1 0.00
60.50 198.5 1 0.00
60.55 198.7 1 0.00
60.58 198.8 1 0.00
60.63 198.9 1 0.00
60.64 199.0 1 0.00
60.66 199.0 1 0.00
60.67 199.1 1 0.00
60.71 199.2 1 0.00
60.81 199.5 1 0.00
60.92 199.9 1 0.37
60.96 200.0 0.00 64.1
61.05 200.3 1 0.00
61.08 200.4 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet

Page 5



Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
61.11 200.5 1 0.00
61.15 200.6 1 0.00
62.57 205.3 1 4.66
62.60 205.4 1 0.00
62.63 205.5 1 0.00
62.74 205.9 1 0.38
63.36 207.9 1 2.03
63.44 208.1 1 0.00
63.50 208.3 1 0.00
63.61 208.7 1 0.34
63.76 209.2 1 0.52
63.81 209.3 1 0.00
63.84 209.4 1 0.00
63.88 209.6 1 0.00
64.00 210.0 1 0.42
64.01 210.0 0.00 83.5
64.08 210.3 1 0.00
64.12 210.4 1 0.00
64.17 210.5 1 0.00
64.36 211.2 1 0.64
64.42 211.4 1 0.00
64.47 211.5 1 0.00
64.66 212.1 1 0.63
64.70 212.3 1 0.00
64.73 212.4 1 0.00
64.76 212.5 1 0.00
65.12 213.7 1 1.18
65.30 214.2 1 0.59
65.34 214.4 1 0.00
65.48 214.8 1 0.44
65.61 215.3 1 0.43
65.68 215.5 1 0.00
65.72 215.6 1 0.00
65.78 215.8 1 0.00
65.85 216.0 2 0.00
65.89 216.2 1 0.00
66.00 216.5 1 0.35
66.68 218.8 1 2.22
66.85 219.3 1 0.57
66.89 219.5 1 0.00
66.99 219.8 1 0.00
67.06 220.0 0.00 70.5
67.88 222.7 1 2.71

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
68.15 223.6 1 0.89
69.05 226.5 1 2.94
69.57 228.3 1 1.71
69.62 228.4 1 0.00
70.10 230.0 1.60 98.5
70.24 230.5 1 0.46
70.35 230.8 1 0.36
70.49 231.3 1 0.45
70.59 231.6 1 0.00
70.77 232.2 1 0.59
71.10 233.3 1 1.10
72.19 236.8 1 3.57
72.23 237.0 1 0.00
72.76 238.7 1 1.74
73.15 240.0 1.30 95.7
73.26 240.3 1 0.34
73.35 240.7 1 0.00
73.58 241.4 1 0.73
73.63 241.6 1 0.00
73.75 242.0 1 0.39
73.81 242.2 1 0.00
73.85 242.3 1 0.00
73.93 242.5 1 0.00
74.10 243.1 1 0.57
74.42 244.2 1 1.05
74.59 244.7 1 0.55
74.73 245.2 1 0.48
74.82 245.5 1 0.00
75.28 247.0 1 1.50
75.33 247.1 1 0.00
75.45 247.6 1 0.42
75.92 249.1 1 1.52
76.09 249.6 1 0.57
76.20 250.0 0.36 84.8
76.49 251.0 1 0.95
76.61 251.3 1 0.38
76.88 252.2 1 0.89
76.92 252.4 1 0.00
76.99 252.6 1 0.00
77.29 253.6 1 0.97
77.44 254.1 1 0.50
77.58 254.5 1 0.46
77.64 254.7 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
78.94 259.0 1 4.29
79.02 259.3 1 0.00
79.13 259.6 1 0.35
79.25 260.0 0.39 91.8
79.40 260.5 1 0.49
79.44 260.6 1 0.00
79.63 261.3 1 0.61
79.96 262.3 1 1.08
80.39 263.8 1 1.42
80.54 264.2 1 0.48
80.73 264.9 1 0.63
80.85 265.3 1 0.40
80.95 265.6 1 0.34
81.31 266.8 1 1.16
81.35 266.9 1 0.00
81.42 267.1 1 0.00
81.54 267.5 1 0.42
81.60 267.7 1 0.00
81.65 267.9 1 0.00
81.76 268.2 1 0.35
81.94 268.8 1 0.59
82.03 269.1 1 0.00
82.10 269.4 1 0.00
82.30 270.0 0.64 86.1
82.61 271.0 1 1.02
82.83 271.8 1 0.74
83.36 273.5 1 1.72
83.95 275.4 1 1.95
84.07 275.8 1 0.39
84.09 275.9 1 0.00
84.15 276.1 1 0.00
84.16 276.1 1 0.00
84.21 276.3 1 0.00
84.26 276.4 1 0.00
84.32 276.7 1 0.00
84.41 277.0 1 0.00
84.66 277.8 1 0.80
84.85 278.4 1 0.62
85.24 279.7 1 1.30
85.27 279.8 1 0.00
85.34 280.0 1 0.00
85.34 280.0 0.00 85.4
85.43 280.3 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0209

Stoller
Dec 6/7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
86.91 285.2 1 4.87
87.07 285.7 1 0.52
88.27 289.6 1 3.94
88.39 290.0 0.39 97.2
88.59 290.6 1 0.64
88.62 290.7 1 0.00
89.32 293.1 1 2.32
89.45 293.5 1 0.41
91.22 299.3 1 5.80
91.44 300.0 0.73 99

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet

Page 9



Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
13.81 45.3 1
13.83 45.4 2 0.00
14.35 47.1 1 1.69
15.24 50.0 2.93 98.3
15.39 50.5 1 0.48
15.58 51.1 1 0.65
15.72 51.6 1 0.46
15.82 51.9 1 0.00
15.99 52.5 1 0.57
16.08 52.8 1 0.00
16.25 53.3 1 0.57
16.36 53.7 1 0.35
16.49 54.1 1 0.43
16.94 55.6 1 1.48
17.09 56.1 1 0.49
17.22 56.5 1 0.43
17.35 56.9 1 0.42
17.48 57.4 1 0.44
17.50 57.4 1 0.00
17.68 58.0 1 0.61
18.00 59.1 1 1.04
18.14 59.5 1 0.46
18.20 59.7 1 0.00
18.29 60.0 0.00 88.8
18.55 60.9 1 0.86
18.68 61.3 1 0.43
18.82 61.7 1 0.44
18.86 61.9 1 0.00
19.00 62.3 1 0.44
19.06 62.5 1 0.00
19.12 62.7 1 0.00
19.23 63.1 1 0.36
19.39 63.6 1 0.50
19.41 63.7 1 0.00
19.46 63.9 1 0.00
19.57 64.2 1 0.34
19.60 64.3 1 0.00
19.68 64.6 1 0.00
19.72 64.7 1 0.00
19.77 64.9 1 0.00
19.86 65.2 1 0.00
19.92 65.4 1 0.00
19.98 65.6 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
20.03 65.7 1 0.00
20.10 66.0 1 0.00
20.15 66.1 1 0.00
20.22 66.3 1 0.00
20.30 66.6 1 0.00
20.36 66.8 1 0.00
20.49 67.2 1 0.41
20.52 67.3 1 0.00
20.56 67.4 1 0.00
20.63 67.7 1 0.00
20.83 68.3 1 0.63
20.92 68.6 1 0.00
20.97 68.8 1 0.00
21.04 69.0 1 0.00
21.19 69.5 1 0.50
21.34 70.0 0.48 53.9
21.34 70.0 1 0.00
21.42 70.3 1 0.00
21.43 70.3 1 0.00
21.52 70.6 1 0.00
21.59 70.8 1 0.00
21.64 71.0 1 0.00
21.69 71.2 1 0.00
21.72 71.3 1 0.00
21.80 71.5 1 0.00
21.87 71.8 1 0.00
22.05 72.3 1 0.58
22.08 72.4 1 0.00
22.17 72.8 1 0.00
22.28 73.1 1 0.34
22.37 73.4 1 0.00
22.45 73.7 1 0.00
22.48 73.8 1 0.00
22.51 73.9 1 0.00
22.57 74.1 1 0.00
22.80 74.8 1 0.75
22.82 74.9 1 0.00
22.92 75.2 1 0.00
23.02 75.5 1 0.00
23.10 75.8 1 0.00
23.34 76.6 1 0.80
23.51 77.1 1 0.55
23.72 77.8 1 0.69

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
23.86 78.3 1 0.47
23.88 78.3 1 0.00
24.25 79.6 2 1.21
24.38 80.0 0.45 58.4
24.68 81.0 1 0.96
24.70 81.1 1 0.00
27.43 90.0 8.95 99.1
30.48 100.0 10.00 100
31.72 104.1 1 4.08
31.90 104.7 1 0.57
32.11 105.3 1 0.69
32.29 105.9 1 0.60
32.88 107.9 1 1.92
33.53 110.0 2.14 100
36.58 120.0 10.00 100
37.91 124.4 2 4.37
38.04 124.8 1 0.43
39.20 128.6 1 3.81
39.62 130.0 1.39 100
41.40 135.8 1 5.82
41.71 136.8 2 1.02
42.56 139.6 1 2.79
42.67 140.0 0.37 100
44.09 144.7 1 4.66
44.43 145.8 1 1.12
45.01 147.7 1 1.88
45.13 148.1 1 0.41
45.72 150.0 1.93 100
48.77 160.0 10.00 100
51.82 170.0 10.00 100
52.08 170.9 1 0.87
54.86 180.0 9.13 100
56.40 185.1 1 5.05
56.54 185.5 1 0.45
57.39 188.3 2 2.80
57.56 188.9 1 0.55
57.64 189.1 1 0.00
57.91 190.0 0.89 97.4
58.40 191.6 1 1.61
58.56 192.1 1 0.50
58.69 192.6 1 0.44
59.00 193.6 1 1.01
59.62 195.6 1 2.06

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
59.78 196.1 1 0.50
60.28 197.8 1 1.64
60.52 198.6 1 0.81
60.64 199.0 1 0.39
60.96 200.0 1.04 100
61.31 201.2 1 1.16
61.73 202.5 1 1.35
62.45 204.9 1 2.39
63.11 207.1 1 2.16
63.22 207.4 1 0.37
63.30 207.7 1 0.00
63.41 208.1 1 0.37
63.52 208.4 2 0.36
63.74 209.1 1 0.72
63.85 209.5 1 0.35
64.01 210.0 0.52 97.5
64.08 210.2 1 0.00
64.40 211.3 1 1.05
64.47 211.5 2 0.00
64.51 211.7 1 0.00
64.68 212.2 1 0.54
65.09 213.6 1 1.36
65.72 215.6 1 2.06
66.32 217.6 1 1.98
66.39 217.8 1 0.00
66.45 218.0 1 0.00
66.47 218.1 1 0.00
66.49 218.1 1 0.00
67.00 219.8 1 1.66
67.06 220.0 0.00 86.5
67.14 220.3 1 0.00
67.46 221.3 1 1.05
69.17 226.9 1 5.60
69.52 228.1 2 1.15
70.10 230.0 1.93 97.3
70.38 230.9 2 0.89
71.60 234.9 1 4.03
71.70 235.2 1 0.00
71.76 235.4 1 0.00
71.93 236.0 1 0.57
72.15 236.7 1 0.72
72.84 239.0 1 2.25
73.15 240.0 1.04 95

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0208

Stoller
Dec 7, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
73.24 240.3 1 0.00
75.08 246.3 1 6.02
75.11 246.4 1 0.00
76.01 249.4 1 2.96
76.20 250.0 0.62 96
76.56 251.2 1 1.18
76.61 251.4 1 0.00
76.67 251.5 1 0.00
77.82 255.3 1 3.77
78.31 256.9 2 1.62
78.60 257.9 1 0.97
79.25 260.0 2.11 96.5
80.06 262.7 1 2.67
81.92 268.8 1 6.11
82.05 269.2 1 0.40
82.30 270.0 0.82 100
82.37 270.3 1 0.00
82.90 272.0 1 1.72
84.34 276.7 1 4.74
84.44 277.1 1 0.34
84.66 277.8 1 0.70
85.34 280.0 1 2.25
85.34 280.0 0.00 97.5
86.05 282.3 1 2.33
86.75 284.6 1 2.27
87.14 285.9 1 1.28
87.87 288.3 1 2.40
88.39 290.0 1.72 100
88.41 290.1 1 0.00
88.75 291.2 1 1.12
89.51 293.7 1 2.48
89.90 295.0 1 1.29
90.53 297.0 1 2.04
90.96 298.4 1 1.43
91.39 299.8 1 1.40
91.44 300.0 0.00 97.6

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
8.03 26.3 2
8.04 26.4 2 0.00
8.14 26.7 2 0.34
8.17 26.8 1 0.00
8.18 26.9 1 0.00
8.21 26.9 2 0.00
8.30 27.2 1 0.00
8.39 27.5 1 0.00
8.41 27.6 2 0.00
8.56 28.1 1 0.49
8.63 28.3 2 0.00
8.65 28.4 2 0.00
8.73 28.6 2 0.00
8.80 28.9 1 0.00
8.89 29.2 1 0.00
8.94 29.3 1 0.00
8.99 29.5 2 0.00
9.04 29.7 1 0.00
9.09 29.8 1 0.00
9.11 29.9 2 0.00
9.14 30.0 2 0.00
9.15 30.0 0.00 22.4
9.27 30.4 1 0.40
9.27 30.4 1 0.00
9.35 30.7 2 0.00
9.39 30.8 2 0.00
9.42 30.9 2 0.00
9.50 31.2 2 0.00
9.56 31.4 1 0.00
9.59 31.5 2 0.00
9.63 31.6 2 0.00
9.70 31.8 2 0.00
9.77 32.1 2 0.00
9.82 32.2 2 0.00
9.88 32.4 1 0.00
9.94 32.6 1 0.00
10.02 32.9 1 0.00
10.02 32.9 1 0.00
10.06 33.0 2 0.00
10.09 33.1 2 0.00
10.22 33.5 2 0.42
10.25 33.6 2 0.00
10.31 33.8 2 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
10.34 33.9 2 0.00
10.38 34.1 2 0.00
10.46 34.3 1 0.00
10.50 34.5 1 0.00
10.52 34.5 1 0.00
10.54 34.6 2 0.00
10.59 34.7 1 0.00
10.61 34.8 2 0.00
10.63 34.9 2 0.00
10.66 35.0 2 0.00
10.71 35.1 2 0.00
10.75 35.3 1 0.00
10.80 35.4 1 0.00
10.83 35.5 2 0.00
10.87 35.7 1 0.00
10.89 35.7 2 0.00
11.02 36.1 1 0.41
11.07 36.3 1 0.00
11.25 36.9 1 0.58
11.30 37.1 1 0.00
11.39 37.4 2 0.00
11.44 37.5 1 0.00
11.47 37.6 1 0.00
11.49 37.7 2 0.00
11.53 37.8 2 0.00
11.58 38.0 1 0.00
11.61 38.1 2 0.00
11.67 38.3 1 0.00
11.71 38.4 2 0.00
11.82 38.8 1 0.34
11.82 38.8 2 0.00
11.88 39.0 2 0.00
11.97 39.3 2 0.00
11.98 39.3 2 0.00
12.05 39.5 2 0.00
12.12 39.8 1 0.00
12.16 39.9 2 0.00
12.20 40.0 0.00 21.5
12.25 40.2 2 0.00
12.34 40.5 2 0.00
12.50 41.0 2 0.54
12.53 41.1 1 0.00
12.62 41.4 2 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
12.67 41.6 2 0.00
12.76 41.9 1 0.00
12.86 42.2 1 0.34
12.98 42.6 1 0.37
13.11 43.0 2 0.44
13.15 43.2 1 0.00
13.22 43.4 1 0.00
13.28 43.6 1 0.00
14.00 45.9 1 2.35
14.11 46.3 2 0.35
14.15 46.4 1 0.00
14.24 46.7 1 0.00
14.29 46.9 1 0.00
14.34 47.1 1 0.00
14.52 47.7 1 0.60
14.96 49.1 1 1.43
15.01 49.2 1 0.00
15.12 49.6 1 0.36
15.25 50.0 0.40 71.8
15.72 51.6 2 1.57
18.29 60.0 8.43 100
19.12 62.7 1 2.74
20.80 68.2 1 5.50
21.34 70.0 1.76 100
24.39 80.0 10.00 100
27.44 90.0 10.00 100
30.49 100.0 10.00 100
33.47 109.8 1 9.82
33.54 110.0 0.00 98.2
36.59 120.0 10.00 100
39.64 130.0 10.00 100
42.69 140.0 10.00 100
42.78 140.4 1 0.00
45.74 150.0 9.64 96.4
48.78 160.0 10.00 100
51.83 170.0 10.00 100
54.88 180.0 10.00 100
57.93 190.0 10.00 100
60.62 198.9 1 8.88
60.98 200.0 1.12 100
64.03 210.0 10.00 100
65.81 215.9 1 5.90
67.08 220.0 4.10 100

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0207

Stoller
Dec 8, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
70.13 230.0 10.00 100
73.18 240.0 10.00 100
76.23 250.0 10.00 100
79.27 260.0 10.00 100
82.32 270.0 10.00 100
85.37 280.0 10.00 100
88.42 290.0 10.00 100
91.47 300.0 10.00 100

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
7.55 24.8 1
7.61 25.0 1 0.00
7.69 25.2 1 0.00
7.73 25.4 1 0.00
7.79 25.6 1 0.00
7.91 26.0 1 0.40
7.96 26.1 1 0.00
7.98 26.2 1 0.00
8.07 26.5 1 0.00
8.17 26.8 1 0.00
8.26 27.1 1 0.00
8.33 27.3 1 0.00
8.49 27.9 1 0.53
8.61 28.3 1 0.39
8.76 28.7 1 0.49
8.81 28.9 1 0.00
9.12 29.9 1 1.00
9.14 30.0 0.00 54.0
9.60 31.5 1 1.50
9.75 32.0 1 0.49
10.47 34.3 1 2.35
10.58 34.7 1 0.38
11.81 38.8 1 4.03
11.98 39.3 1 0.55
12.19 40.0 0.70 100.0
12.83 42.1 1 2.10
13.07 42.9 1 0.78
13.32 43.7 1 0.81
13.49 44.3 1 0.56
13.56 44.5 1 0.00
13.64 44.8 1 0.00
14.00 45.9 1 1.18
14.09 46.2 1 0.00
14.16 46.5 1 0.00
14.21 46.6 1 0.00
14.38 47.2 1 0.55
14.51 47.6 1 0.42
14.60 47.9 1 0.00
14.65 48.1 1 0.00
14.72 48.3 1 0.00
14.85 48.7 1 0.44
15.03 49.3 1 0.57
15.18 49.8 1 0.50

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
15.21 49.9 1 0.00
15.24 50.0 0.00 79.1
15.27 50.1 1 0.00
16.03 52.6 1 2.49
16.40 53.8 1 1.19
16.41 53.8 1 0.00
16.46 54.0 1 0.00
17.32 56.8 1 2.81
17.70 58.1 1 1.26
18.29 60.0 1.93 96.8
19.06 62.5 1 2.54
19.14 62.8 1 0.00
21.34 70.0 7.22 97.6
22.46 73.7 1 3.69
22.69 74.4 1 0.75
23.98 78.7 1 4.23
24.38 80.0 1.33 100.0
25.56 83.9 1 3.86
25.73 84.4 1 0.55
26.76 87.8 1 3.37
27.43 90.0 2.22 100.0
28.77 94.4 1 4.38
29.24 95.9 1 1.54
29.33 96.2 1 0.00
29.45 96.6 1 0.39
29.58 97.1 1 0.44
29.99 98.4 1 1.35
30.07 98.6 1 0.00
30.16 99.0 1 0.00
30.48 100.0 1.05 91.5
31.82 104.4 1 4.40
32.39 106.3 1 1.85
32.93 108.1 1 1.80
33.21 109.0 1 0.90
33.47 109.8 1 0.86
33.53 110.0 0.00 98.1
33.64 110.4 1 0.38
33.77 110.8 1 0.40
33.84 111.0 1 0.00
34.04 111.7 1 0.65
34.34 112.7 1 1.00
35.96 118.0 1 5.30
36.58 120.0 2.03 97.6

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
37.21 122.1 1 2.07
37.24 122.2 1 0.00
37.95 124.5 1 2.35
38.29 125.6 1 1.10
38.61 126.7 1 1.06
39.17 128.5 1 1.83
39.59 129.9 1 1.39
39.62 130.0 0.00 98.0
39.88 130.9 1 0.85
40.02 131.3 1 0.45
41.55 136.3 1 5.03
42.67 140.0 3.67 100.0
45.72 150.0 10.00 100.0
47.74 156.6 1 6.63
48.77 160.0 3.37 100.0
49.20 161.4 1 1.42
50.63 166.1 1 4.70
51.82 170.0 3.88 100.0
54.03 177.3 1 7.25
54.39 178.5 1 1.20
54.45 178.6 1 0.00
54.56 179.0 1 0.38
54.86 180.0 0.99 98.2
55.30 181.4 1 1.43
55.59 182.4 1 0.96
56.59 185.7 1 3.27
57.25 187.8 1 2.16
57.31 188.0 1 0.00
57.91 190.0 1.96 97.8
58.85 193.1 1 3.09
59.52 195.3 1 2.17
60.02 196.9 1 1.67
60.41 198.2 1 1.25
60.51 198.5 1 0.35
60.63 198.9 1 0.39
60.74 199.3 1 0.36
60.77 199.4 1 0.00
60.96 200.0 1 0.63
60.96 200.0 0.00 99.1
61.08 200.4 2 0.41
61.16 200.7 2 0.00
62.36 204.6 1 3.93
64.01 210.0 5.40 97.4

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet

Page 3



Rock Quality Designation Table
Image Features

Crescent Junction, UT 
Well: CH-0206

Stoller
Jan. 8, 2002

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
65.18 213.9 2 3.85
65.35 214.4 1 0.54
66.09 216.8 2 2.44
67.06 220.0 3.17 100.0
70.10 230.0 10.00 100.0
71.47 234.5 1 4.49
72.25 237.0 1 2.54
72.33 237.3 1 0.00
72.38 237.5 1 0.00
72.60 238.2 1 0.71
73.15 240.0 1.82 95.6
74.55 244.6 1 4.58
76.20 250.0 5.42 100.0
77.57 254.5 1 4.48
77.92 255.6 1 1.15
78.06 256.1 1 0.46
78.10 256.2 1 0.00
78.16 256.4 1 0.00
78.20 256.6 1 0.00
78.29 256.9 1 0.00
79.25 260.0 3.14 92.3
79.43 260.6 1 0.59
80.62 264.5 1 3.91
81.22 266.5 1 1.98
82.30 270.0 3.52 100.0
82.50 270.7 1 0.67
82.80 271.6 1 0.97
83.63 274.4 1 2.75
83.97 275.5 1 1.11
85.24 279.7 1 4.16
85.27 279.8 1 0.00
85.33 280.0 1 0.00
85.34 280.0 0.00 96.6
85.96 282.0 1 2.03
86.70 284.4 1 2.41
88.39 290.0 5.56 100.0
88.73 291.1 1 1.11
89.73 294.4 1 3.29
91.03 298.7 1 4.26
91.19 299.2 1 0.53
91.42 299.9 1 0.73
91.44 300.0 0.00 99.2

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
7.89 25.9 1
8.19 26.9 1 0.98
8.25 27.1 1 0.00
8.31 27.3 1 0.00
8.35 27.4 1 0.00
8.43 27.7 1 0.00
8.48 27.8 1 0.00
8.52 27.9 1 0.00
8.65 28.4 1 0.43
8.74 28.7 1 0.00
8.83 29.0 1 0.00
9.06 29.7 1 0.77
9.14 30.0 1 0.00
9.14 30.0 0.00 53.2
9.19 30.2 1 0.00
9.20 30.2 1 0.00
9.25 30.3 1 0.00
9.30 30.5 1 0.00
9.35 30.7 1 0.00
9.40 30.8 1 0.00
9.49 31.1 1 0.00
9.56 31.4 1 0.00
9.58 31.4 1 0.00
9.62 31.6 2 0.00
9.68 31.8 1 0.00
9.70 31.8 2 0.00
9.76 32.0 3 0.00
9.78 32.1 2 0.00
9.86 32.4 2 0.00
9.93 32.6 2 0.00
9.95 32.7 2 0.00
10.04 32.9 2 0.00
10.09 33.1 2 0.00
10.13 33.2 1 0.00
10.15 33.3 1 0.00
10.20 33.5 2 0.00
10.24 33.6 2 0.00
10.28 33.7 2 0.00
10.35 34.0 1 0.00
10.38 34.1 2 0.00
10.54 34.6 1 0.54
10.61 34.8 2 0.00
10.67 35.0 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
10.72 35.2 2 0.00
10.81 35.5 2 0.00
10.88 35.7 1 0.00
10.93 35.9 1 0.00
11.03 36.2 1 0.00
11.16 36.6 2 0.43
11.29 37.0 2 0.43
11.34 37.2 1 0.00
11.45 37.6 2 0.34
11.50 37.7 1 0.00
11.55 37.9 1 0.00
11.64 38.2 1 0.00
11.75 38.5 1 0.34
11.80 38.7 1 0.00
11.81 38.8 1 0.00
11.83 38.8 2 0.00
11.88 39.0 3 0.00
11.92 39.1 1 0.00
11.95 39.2 1 0.00
11.99 39.3 1 0.00
12.02 39.4 1 0.00
12.11 39.7 2 0.00
12.19 40.0 0.00 20.8
12.21 40.1 2 0.00
12.30 40.4 2 0.00
12.40 40.7 2 0.33
12.45 40.9 1 0.00
12.51 41.1 2 0.00
12.63 41.4 3 0.38
12.75 41.8 1 0.40
12.97 42.6 1 0.72
14.19 46.5 1 3.99
14.34 47.1 1 0.52
15.01 49.2 1 2.18
15.24 50.0 0.76 92.8
15.40 50.5 1 0.53
15.55 51.0 1 0.48
15.79 51.8 1 0.79
16.22 53.2 1 1.43
16.34 53.6 1 0.38
16.44 54.0 1 0.34
16.55 54.3 1 0.36
17.96 58.9 1 4.60

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
18.00 59.1 1 0.00
18.13 59.5 1 0.42
18.29 60.0 0.51 98.4
21.34 70.0 10.00 100
24.38 80.0 10.00 100
27.43 90.0 10.00 100
30.48 100.0 10.00 100
33.53 110.0 10.00 100
36.58 120.0 10.00 100
39.62 130.0 10.00 100
42.67 140.0 10.00 100
43.84 143.8 1 3.83
45.72 150.0 6.17 100
48.77 160.0 10.00 100
51.82 170.0 10.00 100
54.86 180.0 10.00 100
57.91 190.0 10.00 100
60.96 200.0 10.00 100
64.01 210.0 10.00 100
67.06 220.0 10.00 100
70.10 230.0 10.00 100
73.15 240.0 10.00 100
76.20 250.0 10.00 100
78.19 256.5 1 6.54
78.51 257.6 1 1.03
79.25 260.0 2.43 100
80.67 264.7 1 4.67
82.30 270.0 5.33 100
85.12 279.3 1 9.26
85.30 279.9 1 0.61
85.34 280.0 0.00 98.7
86.21 282.8 1 2.84
86.72 284.5 1 1.69
87.13 285.9 1 1.33
87.29 286.4 1 0.53
87.45 286.9 1 0.52
87.51 287.1 1 0.00
87.56 287.3 1 0.00
87.58 287.3 1 0.00
87.62 287.5 1 0.00
87.95 288.5 1 1.08
88.01 288.7 1 0.00
88.15 289.2 1 0.47

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0205

Stoller
Dec 9, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
88.21 289.4 1 0.00
88.39 290.0 0.61 90.7
88.46 290.2 1 0.00
88.48 290.3 1 0.00
88.50 290.4 1 0.00
88.72 291.1 1 0.72
88.88 291.6 1 0.52
89.50 293.6 1 2.02
89.60 294.0 1 0.35
89.91 295.0 1 1.01
90.00 295.3 1 0.00
90.12 295.7 1 0.39
90.21 296.0 1 0.00
90.28 296.2 1 0.00
90.32 296.3 1 0.00
90.41 296.6 1 0.00
90.50 296.9 1 0.00
90.61 297.3 1 0.35
90.85 298.1 1 0.79
91.00 298.6 1 0.50
91.15 299.1 1 0.49
91.28 299.5 1 0.43
91.30 299.6 1 0.00
91.33 299.6 1 0.00
91.44 300.0 0.36 79.3

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
7.96 26.1 1
8.03 26.3 1 0.00
8.05 26.4 1 0.00
8.14 26.7 1 0.00
8.18 26.9 1 0.00
8.21 26.9 1 0.00
8.25 27.1 1 0.00
8.35 27.4 1 0.33
8.39 27.5 1 0.00
8.47 27.8 1 0.00
8.52 28.0 1 0.00
8.57 28.1 1 0.00
8.65 28.4 1 0.00
8.71 28.6 1 0.00
8.77 28.8 1 0.00
8.85 29.0 1 0.00
8.92 29.3 1 0.00
8.96 29.4 1 0.00
9.01 29.6 1 0.00
9.07 29.8 1 0.00
9.14 30.0 1 0.00
9.14 30.0 0.00 3.3
9.26 30.4 1 0.38
9.31 30.6 1 0.00
9.38 30.8 1 0.00
9.48 31.1 1 0.00
9.61 31.5 1 0.43
9.65 31.7 1 0.00
9.70 31.8 1 0.00
9.74 32.0 1 0.00
9.81 32.2 1 0.00
9.89 32.4 1 0.00
9.90 32.5 1 0.00
9.96 32.7 1 0.00
10.07 33.1 1 0.38
10.17 33.4 1 0.33
10.21 33.5 1 0.00
10.26 33.7 1 0.00
10.29 33.8 1 0.00
10.31 33.8 1 0.00
10.36 34.0 1 0.00
10.41 34.1 1 0.00
10.45 34.3 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
10.49 34.4 1 0.00
10.51 34.5 1 0.00
10.53 34.6 1 0.00
10.59 34.8 1 0.00
10.61 34.8 1 0.00
10.69 35.1 2 0.00
10.73 35.2 1 0.00
10.77 35.3 1 0.00
10.81 35.5 1 0.00
10.91 35.8 1 0.35
10.98 36.0 1 0.00
11.04 36.2 1 0.00
11.24 36.9 1 0.66
11.29 37.0 1 0.00
11.32 37.1 1 0.00
11.38 37.3 1 0.00
11.44 37.5 1 0.00
11.50 37.7 1 0.00
11.55 37.9 1 0.00
11.59 38.0 1 0.00
11.62 38.1 1 0.00
11.74 38.5 1 0.38
11.77 38.6 1 0.00
11.84 38.9 1 0.00
11.90 39.0 1 0.00
11.96 39.3 1 0.00
12.18 40.0 1 0.72
12.19 40.0 0.00 36.3
12.21 40.1 1 0.00
12.23 40.1 1 0.00
12.36 40.6 1 0.43
12.47 40.9 1 0.34
12.54 41.1 1 0.00
12.64 41.5 1 0.34
12.67 41.6 1 0.00
12.73 41.8 1 0.00
12.80 42.0 1 0.00
12.86 42.2 2 0.00
12.93 42.4 1 0.00
12.98 42.6 1 0.00
13.04 42.8 1 0.00
13.16 43.2 1 0.38
13.16 43.2 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
13.30 43.6 1 0.45
13.36 43.8 1 0.00
13.45 44.1 1 0.00
13.52 44.4 1 0.00
13.64 44.8 1 0.39
13.70 45.0 2 0.00
13.81 45.3 1 0.36
13.83 45.4 1 0.00
13.95 45.8 1 0.38
14.18 46.5 1 0.76
14.34 47.0 1 0.51
14.54 47.7 1 0.66
15.24 50.0 2.30 73
15.99 52.5 1 2.45
16.56 54.3 1 1.87
16.57 54.4 1 0.00
18.29 60.0 5.63 99.5
19.59 64.3 1 4.27
19.77 64.9 1 0.60
19.91 65.3 1 0.44
20.51 67.3 1 1.99
20.83 68.3 1 1.04
21.34 70.0 1.66 100
23.77 78.0 1 7.99
24.03 78.8 1 0.85
24.34 79.9 1 1.02
24.38 80.0 0.00 98.6
27.43 90.0 10.00 100
29.24 95.9 1 5.94
30.48 100.0 4.06 100
31.67 103.9 1 3.92
33.09 108.6 1 4.65
33.53 110.0 1.43 100
36.58 120.0 10.00 100
38.80 127.3 2 7.29
39.62 130.0 2.71 100
40.24 132.0 1 2.02
42.67 140.0 7.98 100
44.23 145.1 1 5.12
44.97 147.6 1 2.43
45.01 147.7 1 0.00
45.72 150.0 2.34 98.9
47.29 155.1 1 5.14

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
48.77 160.0 4.86 100
51.82 170.0 10.00 100
51.86 170.2 1 0.00
54.86 180.0 9.85 98.5
57.91 190.0 10.00 100
59.35 194.7 1 4.71
59.60 195.5 1 0.82
59.76 196.1 1 0.52
60.96 200.0 3.95 100
64.01 210.0 10.00 100
64.69 212.2 1 2.23
67.06 220.0 7.77 100
68.70 225.4 1 5.40
68.90 226.0 1 0.64
69.69 228.6 1 2.60
70.10 230.0 1.36 100
70.30 230.6 1 0.64
71.90 235.9 1 5.26
73.15 240.0 4.10 100
73.65 241.6 1 1.63
73.71 241.8 1 0.00
74.34 243.9 1 2.08
75.29 247.0 1 3.11
75.31 247.1 1 0.00
76.15 249.8 1 2.74
76.20 250.0 0.00 95.6
76.21 250.0 1 0.00
76.42 250.7 1 0.68
76.54 251.1 1 0.41
76.94 252.4 1 1.30
77.08 252.9 1 0.47
77.14 253.1 1 0.00
79.25 260.0 6.91 97.7
79.98 262.4 1 2.40
80.05 262.6 1 0.00
80.99 265.7 1 3.10
81.52 267.5 1 1.72
82.09 269.3 1 1.87
82.30 270.0 0.68 97.7
82.90 272.0 1 1.98
84.01 275.6 1 3.64
85.24 279.7 1 4.04
85.34 280.0 0.34 100

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0204

Stoller
Dec 9/10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
85.53 280.6 1 0.60
85.62 280.9 1 0.00
86.11 282.5 1 1.61
86.48 283.7 1 1.22
86.62 284.2 1 0.46
86.72 284.5 1 0.33
86.94 285.2 1 0.70
87.01 285.5 1 0.00
88.39 290.0 4.55 94.7
88.65 290.9 1 0.85
89.26 292.9 1 2.01
89.35 293.1 1 0.00
90.42 296.6 1 3.50
90.60 297.2 1 0.60
91.44 300.0 2.76 97.2

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
9.94 32.6 1

10.04 32.9 1 0.34
10.22 33.5 1 0.58
10.30 33.8 1 0.00
10.37 34.0 1 0.00
10.86 35.6 1 1.62
11.00 36.1 1 0.46
11.11 36.4 1 0.35
11.18 36.7 1 0.00
11.82 38.8 1 2.12
11.96 39.3 1 0.46
12.14 39.8 1 0.59
12.19 40.0 0.00 88.1
12.54 41.1 1 1.14
13.12 43.0 1 1.89
13.14 43.1 1 0.00
13.22 43.4 1 0.00
13.37 43.9 1 0.49
13.40 44.0 1 0.00
13.47 44.2 1 0.00
13.48 44.2 1 0.00
13.54 44.4 1 0.00
13.55 44.5 2 0.00
13.61 44.6 2 0.00
13.69 44.9 1 0.00
13.77 45.2 2 0.00
13.80 45.3 2 0.00
13.97 45.8 1 0.53
14.12 46.3 1 0.50
14.22 46.6 1 0.00
14.32 47.0 1 0.35
14.33 47.0 1 0.00
14.35 47.1 1 0.00
14.39 47.2 1 0.00
14.56 47.8 2 0.58
14.93 49.0 2 1.19
15.14 49.7 1 0.69
15.24 50.0 0.34 77
15.29 50.2 1 0.00
16.95 55.6 3 5.44
18.16 59.6 1 3.96
18.29 60.0 0.43 98.3
20.78 68.2 3 8.17
21.34 70.0 1.83 100

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
21.63 71.0 1 0.95
22.45 73.7 1 2.70
24.31 79.8 1 6.10
24.38 80.0 0.00 97.5
27.43 90.0 10.00 100
30.48 100.0 10.00 100
33.53 110.0 10.00 100
36.58 120.0 10.00 100
37.00 121.4 1 1.40
39.43 129.4 1 7.97
39.62 130.0 0.63 100
40.08 131.5 1 1.50
42.67 140.0 8.50 100
45.72 150.0 10.00 100
48.77 160.0 10.00 100
51.82 170.0 10.00 100
54.00 177.2 1 7.18
54.86 180.0 2.82 100
56.37 185.0 3 4.95
57.38 188.2 1 3.29
57.91 190.0 1.76 100
58.64 192.4 1 2.40
58.68 192.5 1 0.00
60.96 200.0 7.49 98.9
62.34 204.5 1 4.54
64.01 210.0 5.46 100
65.71 215.6 1 5.58
65.78 215.8 1 0.00
65.79 215.9 1 0.00
65.83 216.0 1 0.00
65.88 216.1 1 0.00
65.97 216.4 1 0.00
66.28 217.5 1 1.02
66.60 218.5 1 1.03
67.05 220.0 1 1.48
67.06 220.0 0.00 91.1
67.52 221.5 1 1.51
67.64 221.9 2 0.40
69.67 228.6 1 6.68
70.10 230.0 1.41 100
71.63 235.0 1 5.00
71.73 235.3 1 0.00
71.89 235.9 1 0.55
71.98 236.1 1 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
73.15 240.0 3.86 94.1
74.55 244.6 1 4.59
75.51 247.7 1 3.15
75.54 247.8 1 0.00
75.57 247.9 1 0.00
75.64 248.2 1 0.00
76.20 250.0 1.84 95.8
76.43 250.7 1 0.74
76.85 252.1 1 1.38
76.99 252.6 1 0.46
77.01 252.7 1 0.00
77.21 253.3 1 0.67
77.57 254.5 1 1.18
77.64 254.7 2 0.00
77.71 255.0 2 0.00
78.06 256.1 1 1.12
78.28 256.8 1 0.74
78.59 257.9 1 1.02
78.90 258.9 1 1.02
78.96 259.1 1 0.00
79.09 259.5 1 0.40
79.16 259.7 1 0.00
79.25 260.0 0.00 87.3
79.27 260.1 1 0.00
79.62 261.2 1 1.15
79.85 262.0 3 0.75
80.02 262.5 2 0.56
80.17 263.0 1 0.51
80.23 263.2 2 0.00
80.60 264.4 1 1.20
80.96 265.6 1 1.18
81.52 267.4 1 1.83
82.30 270.0 2.56 97.4
82.48 270.6 1 0.62
83.21 273.0 1 2.37
83.29 273.3 1 0.00
83.38 273.6 1 0.00
83.60 274.3 1 0.73
84.53 277.3 1 3.05
85.34 280.0 2.67 94.4
86.03 282.3 1 2.25
86.21 282.8 1 0.58
86.32 283.2 1 0.36
86.89 285.1 1 1.88

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0203

Stoller
Dec 10, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
87.14 285.9 1 0.81
87.86 288.3 1 2.37
88.16 289.2 1 0.98
88.39 290.0 0.77 100
88.42 290.1 1 0.00
88.76 291.2 1 1.12
90.03 295.4 1 4.18
90.21 296.0 1 0.58
90.55 297.1 1 1.10
91.44 300.0 2.93 99.1

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
9.18 30.1 1
9.24 30.3 1 0.00
9.32 30.6 2 0.00
9.37 30.7 2 0.00
9.42 30.9 2 0.00
9.45 31.0 1 0.00
9.50 31.2 1 0.00
9.52 31.2 1 0.00
9.60 31.5 1 0.00
9.63 31.6 1 0.00
9.70 31.8 1 0.00
9.77 32.1 2 0.00
9.84 32.3 2 0.00
9.95 32.6 1 0.35
9.99 32.8 1 0.00
10.04 32.9 1 0.00
10.10 33.1 1 0.00
10.16 33.3 2 0.00
10.24 33.6 2 0.00
10.27 33.7 2 0.00
10.31 33.8 1 0.00
10.33 33.9 2 0.00
10.35 34.0 2 0.00
10.38 34.1 2 0.00
10.41 34.2 2 0.00
10.49 34.4 2 0.00
10.56 34.6 1 0.00
10.62 34.8 2 0.00
10.63 34.9 2 0.00
10.71 35.1 2 0.00
10.74 35.2 1 0.00
10.74 35.3 1 0.00
10.82 35.5 2 0.00
10.84 35.6 2 0.00
10.88 35.7 2 0.00
10.92 35.8 2 0.00
10.97 36.0 2 0.00
11.00 36.1 2 0.00
11.04 36.2 2 0.00
11.09 36.4 2 0.00
11.16 36.6 1 0.00
11.17 36.7 2 0.00
11.24 36.9 2 0.00

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
11.27 37.0 1 0.00
11.34 37.2 2 0.00
11.38 37.3 2 0.00
11.41 37.4 1 0.00
11.46 37.6 2 0.00
11.48 37.7 2 0.00
11.55 37.9 2 0.00
11.58 38.0 2 0.00
11.64 38.2 1 0.00
11.68 38.3 1 0.00
11.70 38.4 2 0.00
11.79 38.7 2 0.00
11.86 38.9 1 0.00
11.91 39.1 1 0.00
11.97 39.3 2 0.00
12.04 39.5 1 0.00
12.08 39.6 2 0.00
12.19 40.0 0.36 7.1
12.21 40.1 1 0.00
12.24 40.2 1 0.00
12.26 40.2 1 0.00
12.31 40.4 2 0.00
12.38 40.6 1 0.00
12.44 40.8 2 0.00
12.52 41.1 2 0.00
12.55 41.2 1 0.00
12.56 41.2 1 0.00
12.63 41.5 2 0.00
12.80 42.0 1 0.53
12.86 42.2 1 0.00
12.91 42.4 2 0.00
12.94 42.5 1 0.00
13.01 42.7 1 0.00
13.27 43.5 2 0.87
13.29 43.6 1 0.00
13.30 43.6 1 0.00
13.53 44.4 1 0.76
15.24 50.0 5.62 77.8
18.29 60.0 10.00 100.0
20.52 67.3 1 7.33
20.60 67.6 1 0.00
21.34 70.0 2.43 97.6
21.96 72.1 1 2.05

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
24.38 80.0 7.95 100.0
25.66 84.2 1 4.18
27.43 90.0 5.82 100.0
29.13 95.6 1 5.58
29.48 96.7 1 1.13
29.66 97.3 1 0.59
30.43 99.9 1 2.55
30.48 100.0 0.00 98.5
30.60 100.4 1 0.40
31.02 101.8 1 1.38
31.15 102.2 1 0.42
31.40 103.0 1 0.82
32.10 105.3 1 2.29
32.18 105.6 1 0.00
33.49 109.9 1 4.30
33.53 110.0 0.00 96.1
34.02 111.6 1 1.61
35.37 116.0 1 4.43
36.58 120.0 3.96 100.0
37.00 121.4 1 1.38
37.70 123.7 1 2.30
37.74 123.8 1 0.00
38.20 125.3 1 1.52
38.34 125.8 1 0.47
38.38 125.9 1 0.00
39.62 130.0 4.07 97.4
40.09 131.5 1 1.52
42.63 139.9 1 8.34
42.67 140.0 0.00 98.6
42.96 141.0 1 0.96
43.62 143.1 3 2.16
44.50 146.0 1 2.87
45.29 148.6 1 2.59
45.52 149.3 1 0.76
45.72 150.0 0.66 100.0
47.22 154.9 1 4.92
48.77 160.0 5.08 100.0
49.03 160.9 2 0.87
51.62 169.4 1 8.48
51.82 170.0 0.65 100.0
52.15 171.1 1 1.09
54.86 180.0 8.91 100.0
56.51 185.4 1 5.40

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table Table
Image Features

Crescent Junction, UT
Well: CH-0202

Stoller
Dec 10/11, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
57.91 190.0 4.60 100.0
60.96 200.0 10.00 100.0
64.01 210.0 10.00 100.0
65.61 215.2 1 5.24
65.94 216.3 3 1.09
66.62 218.6 1 2.24
66.77 219.1 1 0.50
66.81 219.2 1 0.00
66.89 219.5 1 0.00
66.98 219.8 1 0.00
67.02 219.9 1 0.00
67.06 220.0 0.00 90.7
70.10 230.0 10.00 100.0
72.76 238.7 2 8.71
73.10 239.8 1 1.12
73.15 240.0 0.00 98.3
74.35 243.9 1 3.94
76.02 249.4 1 5.46
76.20 250.0 0.60 100.0
76.41 250.7 1 0.68
76.48 250.9 1 0.00
77.83 255.3 1 4.41
77.91 255.6 2 0.00
78.45 257.4 1 1.75
79.25 260.0 2.63 94.7
79.73 261.6 1 1.57
80.50 264.1 1 2.54
81.48 267.3 1 3.22
81.66 267.9 1 0.58
81.68 268.0 1 0.00
81.74 268.2 1 0.00
82.30 270.0 1.81 97.2
83.32 273.4 1 3.37
83.72 274.7 1 1.30
84.15 276.1 1 1.42
85.34 280.0 3.91 100.0
87.04 285.6 1 5.57
88.39 290.0 4.43 100.0

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0201

Stoller
Dec 11, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
8.99 29.5 1
9.11 29.9 1 0.39
9.14 30.0
9.23 30.3 1 0.00
9.29 30.5 1 0.00
9.52 31.2 1 0.75
9.59 31.5 1 0.00
9.65 31.7 2 0.00
9.71 31.9 1 0.00
9.74 32.0 1 0.00
9.80 32.2 1 0.00
9.93 32.6 1 0.42
10.25 33.6 1 1.04
10.26 33.7 1 0.00
10.34 33.9 1 0.00
10.38 34.1 1 0.00
10.43 34.2 2 0.00
10.69 35.1 1 0.84
10.91 35.8 1 0.71
11.15 36.6 1 0.79
11.58 38.0 1 1.43
11.66 38.3 1 0.00
11.82 38.8 1 0.53
11.95 39.2 1 0.42
12.19 40.0 0.79 77.2
12.25 40.2 1 0.00
13.07 42.9 1 2.68
13.07 42.9 1 0.00
13.21 43.3 1 0.45
13.87 45.5 1 2.19
15.24 50.0 4.48 98
16.24 53.3 1 3.27
18.29 60.0 6.73 100
21.34 70.0 10.00 100
24.38 80.0 10.00 100
25.81 84.7 2 4.69
25.85 84.8 3 0.00
27.43 90.0 5.19 98.8
30.48 100.0 10.00 100
30.58 100.3 1 0.33
30.73 100.8 1 0.48
31.05 101.9 1 1.07
31.64 103.8 1 1.91

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0201

Stoller
Dec 11, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
31.68 103.9 1 0.00
31.70 104.0 2 0.00
31.76 104.2 3 0.00
31.77 104.2 3 0.00
33.53 110.0 5.76 95.5
34.92 114.6 1 4.57
36.58 120.0 5.43 100
39.62 130.0 10.00 100
41.47 136.1 1 6.06
42.35 138.9 1 2.88
42.67 140.0 1.06 100
44.09 144.7 1 4.65
45.56 149.5 1 4.83
45.71 150.0 1 0.48
45.72 150.0 0.00 99.6
45.77 150.2 1 0.00
46.07 151.2 1 1.00
46.19 151.6 1 0.39
46.73 153.3 1 1.77
46.85 153.7 1 0.38
47.00 154.2 1 0.50
47.11 154.6 1 0.35
47.15 154.7 1 0.00
47.20 154.9 1 0.00
47.27 155.1 2 0.00
47.38 155.4 1 0.36
47.41 155.6 1 0.00
47.45 155.7 2 0.00
47.49 155.8 1 0.00
47.52 155.9 1 0.00
47.55 156.0 1 0.00
47.57 156.1 2 0.00
47.61 156.2 2 0.00
47.87 157.1 1 0.88
48.36 158.7 1 1.58
48.77 160.0 1.35 85.6
49.53 162.5 1 2.49
50.36 165.2 1 2.73
50.87 166.9 1 1.68
51.02 167.4 1 0.49
51.58 169.2 1 1.82
51.82 170.0 0.79 100
52.36 171.8 1 1.78

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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Rock Quality Designation Table
Image Features

Crescent Junction, UT
Well: CH-0201

Stoller
Dec 11, 2005

Depth Depth Feature Delta RQD
  Rank Depth

(meters) (feet) (0 to 5) (feet) (%)
52.41 172.0 1 0.00
53.01 173.9 1 1.98
53.91 176.9 1 2.95
53.95 177.0 1 0.00
54.71 179.5 3 2.51
54.86 180.0 0.49 97.1
55.99 183.7 1 3.71
57.91 190.0 6.29 100
60.20 197.5 1 7.51
60.96 200.0 2.49 100
63.82 209.4 1 9.39
64.01 210.0 0.61 100
64.97 213.2 2 3.16
65.50 214.9 1 1.75
65.54 215.0 1 0.00
67.06 220.0 4.99 99
67.42 221.2 3 1.18
67.88 222.7 1 1.52
70.10 230.0 7.30 100
71.16 233.5 1 3.48
71.59 234.9 1 1.38
72.30 237.2 1 2.34
73.15 240.0 2.80 100
76.20 250.0 10.00 100
77.31 253.7 1 3.65
79.25 260.0 6.35 100
82.30 270.0 10.00 100
84.80 278.2 1 8.23
85.34 280.0 1.77 100
86.33 283.3 1 3.25
87.06 285.6 1 2.37
88.39 290.0 4.38 100
89.55 293.8 1 3.79
91.18 299.1 1 5.35
91.44 300.0 0.86 100

RQD = Sum(Unfractured Lengths > 10cm) (feet) x 100
10 feet
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APPENDIX D

LIMITATIONS



LIMITATIONS

COLOG's logging was performed in accordance with generally accepted industry
practices.  COLOG has observed that degree of care and skill generally exercised by
others under similar circumstances and conditions.  Interpretations of logs or
interpretations of test or other data, and any recommendation or hydrogeologic
description based upon such interpretations, are opinions based upon inferences from
measurements, empirical relationships and assumptions.  These inferences and
assumptions require engineering judgment, and therefore, are not scientific certainties.
As such, other professional engineers or analysts may differ as to their interpretation.
Accordingly, COLOG cannot and does not warrant the accuracy, correctness or
completeness of any such interpretation, recommendation or hydrogeologic description.

All technical data, evaluations, analysis, reports, and other work products are instruments
of COLOG's professional services intended for one-time use on this project.  Any reuse
of work product by Client for other than the purpose for which they were originally
intended will be at Client's sole risk and without liability to COLOG.  COLOG makes no
warranties, either express or implied.  Under no circumstances shall COLOG or its
employees be liable for consequential damages.
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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 250 acres. Based on the preliminary site-selection process, the suitability 
of the Crescent Junction Disposal Site is being evaluated from several technical aspects, including 
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this 
calculation set is to present the test pit logs generated during the program to investigate subsurface 
geologic conditions at the Crescent Junction Disposal Site. 
 
This calculation will be incorporated into Attachment 2 (Geology) of the Remedial Action Plan and Site 
Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site 
(RAP), and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the 
Moab Site. 
 
Method of Solution: 
 
Five test pits were dug at the site to investigate subsurface conditions to depths ranging from 15 to 
23 feet (ft) as shown in Figure 1 and Table 1. The pits were dug by trackhoe. Pit walls and samples were 
observed and logged in the field using visual soil-classification procedures described in DOE 
(2005; p.4-6). Field test pit logs were digitized and standardized using the gINT computer software 
program (gINT Software USA 2005). Appendix A contains the test pit logs for the Crescent Junction Site. 
These data are also available in the SEEPro database at the DOE Grand Junction facility. 
 
Assumptions: 
 
N/A 
 
Calculation: 
 
N/A 
 
Discussion: 
 
Results and evaluation of the test pit activities at the Crescent Junction Disposal Site during 2005 are 
discussed in detail in Attachment 2 (Geology) of the RAP and summarized in relevant sections of the 
RAS.  
 
Conclusion and Recommendations: 
 
N/A 
 
Computer Source: 
 
gINT computer software was used to digitize and standardize the test pit logs. 
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Figure 1. Location of Test Pits at the Crescent Junction Site 
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Table 1. Test Pit Specifications at the Crescent Junction Site 
 

Test Pit No. N 
Coordinatea 

E 
Coordinatea 

Ground 
Elevation 
(ft ngvd)b 

Total 
Depth 

(ft) 

Date 
Completed

Geophysical 
Logs 

Hole 
Size (in)

Casing 
(ft) 

Sample 
Type 

Drilling 
Methodc 

CRJ01-0151 6796084.42 2120861.99 4,991.20 15.90 16-Aug-05 no n/a n/a Bucket Trackhoe

CRJ01-0152 6795018.03 2123400.06 4,965.00 23.40 1-Nov-05 no n/a n/a Bucket Trackhoe

CRJ01-0153 6796083.25 2124922.48 4,983.50 15.75 15-Aug-05 no n/a n/a Bucket Trackhoe

CRJ01-0154 6794730.87 2125565.10 4,950.00 21.50 31-Oct-05 no n/a n/a Bucket Trackhoe

CRJ01-0156 6796137.16 2127679.48 4,974.00 22.50 28-Oct-05 no n/a n/a Bucket Trackhoe
aLocal coordinate system based on modified state plane coordinate system NAD 83 Utah Central Zone. 
bngvd = National geodetic vertical datum 
cHSA = Hollow stem auger 
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CRJ01-0151

TEST PIT LOG CRJ01-0151
D

E
P

TH
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G
L)

LITHOLOGIC DESCRIPTION

E
X

TE
N

T
15.90

E
LE

V
.

(F
T 

N
G

V
D

)

EAST COORD. (FT)

WELL NUMBER SAMPLING METHOD
Carter, C.

Crescent Junction
Crescent Junction, UT.

4991.20

Trackhoe

4.25-4.50

DRILLING COMPANY

14.0-15.0 ft.  Mancos Shale is slightly weathered, fractured, hard, layered.

7.5

0-2.5 SILTY CLAY LOAM (ML/CL);  some mottling, abundant roots, especially top I.0 ft.,
highly calcareous, porous from worm burrowing, looks like adobe brick, brown (10YR 5/3).

2.25-7.9 ft.  SILTY SAND (SM);  moderately calcareous, mottled throughout, mostly grayish
brown (10YR 5/2), mixture of silt (~20%) and sand (80%) up to medium-coarse grained.
Some rooting down to ~4.0 ft. Several layers of sheet wash material consisting of
sandstone slabs and fragments up to 0.4-0.5 ft. in diameter.  Two obvious sheet wash
layers are at ~2.25-2.5 ft., and 3.5-4.0 ft.  These sandstone fragments are generally very
pale brown (10YR 7/4).

GRAPHIC
LOG

12.9-14.0 ft.  Mancos Shale is moderately weathered down to ~14.0 ft. and becomes
increasingly competent.

15.0-15.9 ft.  MANCOS SHALE:  slightly weathered to nonweathered sandy siltstone, hard,
mostly planar bedding, highly calcareous, light gray (N7) to yellowish gray (5Y 7/2), trace
fine black material which is framboidal pyrite replacing fossil fragments.  Trace grayish
orange (10YR 7/4) color along fractures and bedding planes.  Rare flattened cephalopod
fossil impression colored (light brown, 5YR 5/6) after limonite.  Stopped test pit at 15.9 ft.,
unable to excavate further with trackhoe.

Total Depth 15.9 ft.
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7.9-12.9 ft.  WEATHERED MANCOS SHALE BEDROCK;  highly weathered, soft, porous,
shale and siltstone fragments, moderately calcareous, clear and white gypsum and calcite
crystals fill small cavities.  Mostly light brownish gray (2.5Y 6/2).  Fluvial channel
approximately 6.0-8.0 ft., wide cuts down into weathered Mancos Shale to depth of ~9.75 ft
(1.8 ft., or nearly 2.0 ft.).  Fluvial fill material consists of medium to coarse grained sand
(SW) and trace small limonitic siltstone and shale rock fragments up to 0.025 ft. diameter
and mottled, porous, silt (ML).  Sand material is grayish brown (10YR 5/2) and silt is light
brownish gray (10YR 6/2); all are highly calcareous.

REMARKS

DRILLING METHOD

6796084.42

SURFACE ELEV. ( FT NGVD)
HOLE DEPTH (FT)

PROJECT

Goodknight, C.

GRAND JUNCTION, COLORADO
U.S. DEPARTMENT OF ENERGY

MOAB

2120861.99

PAGE  1  OF  1 02/28/2006
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Ksue Corporation
BIT SIZE(S) (IN)

LOGGED BY
CORE SIZE(S) (IN)

WL (FT BGS)

Samples collected in 5.0 gallon buckets.
NORTH COORD. (FT) DRILL OPERATOR

LOCATION
SITE

DATE DRILLED 08/16/2005
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LITHOLOGIC DESCRIPTION

E
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T

DRILLING COMPANY

EAST COORD. (FT)

CRJ01-0152WELL NUMBER SAMPLING METHOD
Carter, C.

Crescent Junction
Crescent Junction, UT.

4965.00

7.5

Trackhoe

TEST PIT LOG CRJ01-0152

0.75-8.5 ft.  CLAY/SILTY CLAY WITH SAND (CL-ML);  low to medium plasticity, sticky, fine
grained sand, grayish brown (2.5Y 5/2), interbedded with channel deposits, sandstone
fragments to cobble size,  sub-rounded to sub-angular, medium to coarse grained sand,
interbeds to 2.0 ft. thick.  Represents sheet wash deposits.

15.0

23.0
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0-0.75 ft.  SILTY CLAY (CL-ML);  abundant roots, calcic (stage I carbonate development),
some fine grained sand, blocky structure, sticky, moderately plastic, grayish brown (10YR
5/2).  Represents A horizon.

8.5-19.5 ft.  SILTY SANDY CLAY (CL);  low plasticity, slightly sticky (75-100%); fine grained
sand (0-25%); fine to medium grained sand, angular, calcareous (10%).  Some channel
deposits (2.0-3.0 ft deep), imbricated shale and sandstone fragments to 0.25 ft. in
diameter, platy.  Represents eolian and fluvial deposits.

19.5-23.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  moderately plastic, platy,
calcareous, some sandstone fragments, gypsum crystals, light brownish gray (2.5Y 6/2).
Note:  A fluvial channel deposit that is 2.0 ft. deep and 3.0 ft. wide is in east side wall that
contains medium to coarse grained sand, shale fragments, and silt, and is calcareous, light
yellowish brown (10YR 6/4).

23.0-23.4 ft.  MANCOS SHALE:  Stopped test pit at 23.4 ft., unable to excavate further with
trackhoe.

Total Depth 23.4 ft

REMARKS

DRILLING METHOD

6795018.03

SURFACE ELEV. ( FT NGVD)
HOLE DEPTH (FT)

PROJECT

Smith, G.

GRAND JUNCTION, COLORADO
U.S. DEPARTMENT OF ENERGY

NORTH COORD. (FT)
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2123400.06
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4960

4955

4950

4945

4940

MOAB
Ksue Corporation

BIT SIZE(S) (IN)

LOGGED BY
CORE SIZE(S) (IN)

WL (FT BGS)

Samples collected in 5.0 gallon buckets.

LOCATION
10/31/2005 to 11/01/2005DATE DRILLED

DRILL OPERATOR

SITE
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LITHOLOGIC DESCRIPTION

E
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T
15.75

DRILLING COMPANY

EAST COORD. (FT)

CRJ01-0153WELL NUMBER SAMPLING METHOD

2.5-3.5

Crescent Junction

TEST PIT LOG CRJ01-0153

4983.50

0-1.3 ft.  SILT/CLAY LOAM (CL-ML);  some mottling, abundant roots especially top 0.75 ft.,
moderately calcareous, gray (2.5Y 6/1) to light brownish gray (2.5Y 6/2), looks like adobe
brick, some small rock fragments (up to 0.1 ft. in diameter).

8.5

15.0-15.75

Crescent Junction, UT.

1.3-5.4 ft.  SILT (SM);  trace very fine grained sand, highly mottled (white), with abundant
root filaments, moderately to highly calcareous, mostly light brownish gray (10YR 6/2).
Several thin layers of sandstone rock fragments up to 0.3 ft. in diameter and some
yellowish brown/orange limonitic siltstone fragments.

4.25-4.75 ft.  slightly darker colored layer, light brownish gray (10YR 6/2), than the other 1.3
to 5.4 ft. layer, possibly because of higher moisture content (this interval seemed slightly
damp during excavation).
5.4-8.0 ft.  SILT (ML);  trace very fine grained sand, light brownish gray (10YR 6/2), soft,
crumbly, moderately to highly calcareous, some mottling, trace roots in upper part.  Several
thin fluvial layers of up to coarse grained sand size.

8.0-9.25 ft.  SANDY SILT (ML);  silt and very fine grained sand, light yellowish brown (10YR
6/4), highly calcareous, powdery, trace mottling, probable eolian origin.  @9.25 ft., thin layer
of limonitic siltstone fragments that appear to have been emplaced by sheet wash.
9.25-15.0 ft.  WEATHERED MANCOS SHALE BEDROCK;  highly weathered, soft,
moderately calcareous, crumbly, porous, some platy shale and siltstone fragments, mottled
(white) is calcareous material and gypsum.  Mostly light brownish gray (2.5Y 6/2) and minor
light yellowish brown (10YR 6/4), limonitic - colored fragments.

11.75-14.0 ft.  moderately weathered, fractured, soft to moderately hard, layered.

14.0-15.0 ft.  slightly weathered, fractured, hard, layered.

15.0-15.75  MANCOS SHALE;  slightly weathered to non weathered siltstone, hard, planar
to slightly wavy bedding, moderately to highly calcareous, light gray (N7) to yellowish gray
(5Y 7/2), trace fine black material that is framboidal pyrite replacing fine fossil fragments.
Some grayish orange (10YR 7/4) color along fractures and some bedding planes.  Stopped
test pit at 15.75 ft; unable to excavate further with trackhoe.

Total Depth 15.75 ft.

5

10

15

LOCATION
Trackhoe

2124922.48
Carter, C.

Samples collected in 5.0 gallon buckets.

DRILLING METHOD

6796083.25

SURFACE ELEV. ( FT NGVD)
HOLE DEPTH (FT)

PROJECT

Goodknight, C.

GRAND JUNCTION, COLORADO

NORTH COORD. (FT)
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4975

4970

4965

U.S. DEPARTMENT OF ENERGY

Ksue Corporation
MOAB BIT SIZE(S) (IN)

LOGGED BY

REMARKS

CORE SIZE(S) (IN)
SITE

DRILL OPERATOR

DATE DRILLED       08/15/2005

WL (FT BGS)
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LITHOLOGIC DESCRIPTION

E
X

TE
N

T

DRILLING COMPANY

EAST COORD. (FT)

CRJ01-0154WELL NUMBER SAMPLING METHOD
Carter, C.

Crescent Junction
Crescent Junction, UT.

4950.00

4.0

Trackhoe

TEST PIT LOG CRJ01-0154

1.5-8.0 ft.  SILTY CLAY (CL-ML); with some sand, sub-angular, moderately plastic, sticky,
calcic,  (Stage I carbonate development), grainy to blocky structure, medium to fine grained
sand, light brownish gray (2.5Y 6/2).  Represents sheet wash deposits.

12.0

18.0-20.0
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0-1.5 ft.  SILTY CLAY (CL-ML);  abundant roots, calcic, some fine grained sand, blocky
structure, sticky, low to medium plasticity, grayish brown (10YR 5/2).  Represents A
horizon.

8.0-17.0 ft.  SILTY CLAY (CL); some fine grained sand, sub-angular, low plasticity, slightly
sticky, yellowish brown (10YR 5/4), calcareous.  Some fluvial channel intermixing, medium
to coarse grained sands, silty, yellowish.  Represents eolian deposits.

17.0-21.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  beds of silty claystone (about
0.05 ft. thick), calcareous, weak, pale yellowish brown (10YR 6/2).  Some sandstone
fragments, abundant gypsum crystals, some limonitic coloration, dark yellowish orange
(10YR 6/6).

21.0-21.5 ft.  MANCOS SHALE:  becoming hard and competent.  Stopped test pit at 21.5 ft;
unable to excavate further with trackhoe.

Total Depth 21.5 ft

REMARKS

DRILLING METHOD

6794730.87

SURFACE ELEV. ( FT NGVD)
HOLE DEPTH (FT)

PROJECT

Smith, G.

GRAND JUNCTION, COLORADO
U.S. DEPARTMENT OF ENERGY

NORTH COORD. (FT)
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2125565.10
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MOAB
Ksue Corporation

BIT SIZE(S) (IN)

LOGGED BY
CORE SIZE(S) (IN)

WL (FT BGS)

Samples collected in 5.0 gallon buckets.

LOCATION
10/28/2005 to 10/31/2005DATE DRILLED

DRILL OPERATOR

SITE
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LITHOLOGIC DESCRIPTION

22.50

DRILLING COMPANY

EAST COORD. (FT)

CRJ01-0156WELL NUMBER SAMPLING METHOD

4.0-5.0

Crescent Junction

TEST PIT LOG CRJ01-0156

E
X
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N

T

8.0-9.0

12.0

22.0

Crescent Junction, UT.

0-1.5 ft.  SILTY CLAY (CL-ML);  abundant roots, some grained sand, angular blocky, low
plasticity, grayish brown (10YR 5/2), highly calcareous.  Represents A horizon.

1.5-8.5 ft.  SILTY CLAY WITH SAND (CL-ML);  fine grained sand (10-20%) subangular,
moderate plasticity, sticky, calcic (stage I carbonate development), blocky structure, light
brownish gray (2.5Y 6/2).  Represents sheet wash deposits.

8.5-15.0 ft.  CLAY/SILTY SAND CLAY; fine grained sand (30%), silty clay (70%), low
plasticity, slightly sticky, diffuse calcium carbonate, yellowish brown (10YR 5/4).  Pit
sidewalls have salt coating, and the east sidewall is white.  Represents eolian deposits.

15.0-20.0 ft.  SILTY CLAYEY SAND AND GRAVEL (SM-GM);  silty, clayey, sand and
gravel.  Sandstone boulders up to 2.0 ft. in diameter.  Sub-rounded, platy sandstone
fragments (up to 0.3-0.4 ft. long), medium to coarse grained sand.  10% boulders, 20-30%
sands/gravels, and 50-60% sands/silts/clays.  Represents a channel-fill deposit.

20.0-22.0 ft.  WEATHERED MANCOS SHALE BEDROCK:  Beds of silty claystone, light
olive gray (5Y 6/1) and siltstone, yellowish gray (5Y 7/2) that are 0.05 to 0.3 ft. thick,
moderately calcareous, break along bedding planes easily, trace carbonaceous material,
gypsum, and pelecypod impressions along bedding.
22.0-22.5 ft.  MANCOS SHALE:  Becoming hard and competent.  Stopped test pit at 22.5
ft;  unable to excavate further with trackhoe.

Total Depth 22.5 ft.
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NORTH COORD. (FT) Carter, C.
REMARKS Samples collected in 5.0 gallon buckets.

DRILLING METHOD

6796137.16

SURFACE ELEV. ( FT NGVD)
HOLE DEPTH (FT)

PROJECT

Smith, G.,  Goodknight, C.

GRAND JUNCTION, COLORADO

LOCATION
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BIT SIZE(S) (IN)

LOGGED BY
CORE SIZE(S) (IN)

2127679.48

MOAB 10/27/2005 to 10/28/2005DATE DRILLED

DRILL OPERATOR

SITE Trackhoe

WL (FT BGS)
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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 250 acres. Based on the preliminary site-selection process, the suitability 
of the Crescent Junction Disposal Site is being evaluated from several technical aspects, including 
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this 
calculation is to bring to light the geotechnical properties of native materials that were sampled from 
boreholes and test pit samples collected at the Crescent Junction Site. 
 
This calculation will be incorporated into Attachment 2 (Geology) of the Remedial Action Plan and Site 
Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site 
(RAP), and summarized in the appropriate sections of the Remedial Action Selection (RAS) report for the 
Moab Site. 
 
Method of Solution: 
 
The geotechnical characterization of the Crescent Junction Site was undertaken by drilling 100 geotechnical 
boreholes with truck-mounted hollow-stem auger equipment and excavating five test pits with trackhoe 
equipment. Undisturbed drive samples were collected using the Modified California sampler with brass 
sleeves that were capped and labeled in the field. The boreholes were advanced to top of bedrock (refusal). 
Two samples were collected from the upper 5 feet(ft) and every 5 ft thereafter. Representative bulk samples 
from the soil and weathered-bedrock horizons were collected from test pits that were excavated to the top 
of bedrock.  
 
The samples were stored temporarily in a Connex shipping container at the Crescent Junction Site and 
transported twice weekly to Geotechnical Engineering Group (GEG) laboratory in Grand Junction, 
Colorado. GEG analyzed the geotechnical samples in accordance with the Statement of Work 
(S.M. Stoller 2005). The Statement of Work required the subcontracted laboratory to follow American 
Society for Testing and Materials (ASTM) procedures in carrying out the laboratory testing. In addition, 
S.M. Stoller Corporation completed a Quality Assurance (QA) audit of the testing laboratory, and no 
findings were issued as a result of the surveillance. A copy of the QA Surveillance Report is attached as 
Appendix A. 
 
Assumptions: 
 
N/A 
 
Calculation: 
 
Laboratory results from the testing are contained in Appendixes B and C. A summary of the index 
properties of the natural materials from the Crescent Junction Site are contained in Table 1. 
 
Discussion: 
 
N/A 
 
Conclusion and Recommendations: 
 
N/A 
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Table 1. Summary of Geotechnical Index Properties for Natural Soil Materials at the Crescent Junction Site 

Sieve Hydrometer  
Sample Field 

Description 
Tested 

Depth (ft) 

Natural 
Moisture 

(%) 

Dry 
Density 

(pcf) 

Liquid 
Limit 
(%) 

Plasticity 
Index 
(%) 

Passing 
No. 200 

(%) 
Specific 
Gravity 

�max 
(Modified 
Proctor) 

(pcf) 

wopt 
(Modified 
Proctor) 

(%) 
% 

Gravel
% 

Sand
% 

Fines
% 

Silt 
% 

Clay 
Double 

Hydrometer

Boreholes Sandy Silt                

  Max 17 13.4 113.4 34 19 94          
  Min 1.5 2.8 77 18 3 36          
  Avg. 6.3 6.7 92.4 23.6 7.3 64.8          
  Count 37 37 31 36 36 36          

   

Test Pits Fluvial/Eolian                

  Max 15   21 3 84 2.65 127.5 12 49 35 67 52 27 83 
  Min 8.5   19 2 63 2.63 118 10 0 22 29 15 14 62 
  Avg. 11.9   20.0 2.7 69.5 2.6 123.0 11.0 12.5 30.5 57.0 36.5 20.5 72.5 
  Count 4   3 3 4 4 4 4 4 4 4 4 4 2 

   
  Sheet Wash                

  Max 7.5   26 9 83 2.82 123 13 4 30 84 62 22 79 
  Min 3.5   22 4 66 2.64 118.5 11.5 0 16 66 54 13 61 
  Avg. 4.9   23.8 6.0 72.8 2.7 120.5 12.4 1.0 25.4 73.6 58.8 16.8 70.0 
  Count 5   5 5 5 3 5 5 5 5 5 4 4 2 

 

Boreholes Weathered 
Shale                

  Max 27 12.3 118 34 19 93          

  Min 3.5 2.6 71 21 4 19          

  Avg. 12.7 7.3 104.4 27.5 9.9 70.3          

  Count 11 11 10 11 11 11          

   

Test Pits Weathered 
Shale                

  Max 23   38 20 97 2.73 127.5 13 2 14 97 55 42 86 
  Min 20   25 7 84 2.56 120.5 11 0 3 84 53 31 62 
  Avg. 21.7   32 13 92 2.6 123.0 12.0 0.7 7.3 92.0 54.3 37.7 74.0 
  Count 3   3 3 3 2 3 3 3 3 3 3 3 2 
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Figure 1. Map Depicting the Locations of the 100 Geotechnical Boreholes at the Crescent Junction Site 
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Figure 2. Map Depicting the Location of the Five Test Pits at the Crescent Junction Site  
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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 final disposal of the Moab uranium mill tailings. The proposed disposal cell would 
cover approximately 250 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 cone penetration test data from the Moab tailings site to provide information relevant to the 
design of the disposal cell at the Crescent Junction Site. 
 
Findings and conclusions from these data will be incorporated into Attachment 1 of the Remedial Action 
Plan and Site Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, 
Disposal Site (RAP), and summarized in appropriate sections of the Remedial Action Selection (RAS) 
Report for the Moab Site. 
 
Method of Solution: 
 
Cone penetration tests were performed at the Moab Processing Site from December 14–19, 2005, under 
the direction of Golder Associates personnel. The investigation consisted of 17 soundings at 15 locations 
with resistivity (except in 0382, 0383, 0386, and 0394) and pore-pressure dissipation measurements 
(Figure 1). Two soundings at location 0395 met shallow refusal, and the location was adjusted. The pore- 
pressure dissipation tests were conducted at all locations. All cone penetration testing was carried out in 
accordance with ASTM D-5778-95. Data were analyzed by ConeTec, Inc. of Salt Lake City, Utah. Data 
are included in the ConeTec report (Appendix A).  
 
Assumptions: 
 
N/A 
 
Calculation: 
 
N/A 
 
Discussion: 
 
N/A 
 
Conclusion and Recommendations: 
 
The cone penetration data collected by ConeTec will be used by Golder Associates Inc. for: 

• Assisting in development of cross-sections through the existing tailings impoundment providing 
interpretation between various tailings types (i.e., sands, slimes and transitional tailings) for use in 
volume calculations.  

• Interpreting depth to ground water or perched water layers within the tailings deposits based on 
porewater pressure measurements.  

• Interpreting the undrained shear strength (Su) of the tailings using measured cone resistance. This 
will be done by developing a site-specific correlation for CPT data to laboratory measurements of Su 
from adjacent tailings samples. The values of Su will be used in the geotechnical model being 
developed by Golder Associates Inc. 

• Interpreting the over-consolidation ratio and sensitivity of the tailings using CPT data to assist in 
evaluation of material behavior. 

 
Computer Source: 
 
N/A



 

 

Figure 1. Location of Cone Penetration Tests at the Moab, Utah, Site
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Appendix A 
 

Cone Penetration Test Data 
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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 250 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 results of the rippability investigation based on seismic 
refraction activities at the Crescent Junction Disposal Site. 
 
This calculation will be used in the Remedial Action Plan and Site Design for Stabilization of Moab Title I 
Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site (RAP), and summarized in the 
appropriate sections of the Remedial Action Selection (RAS) Report for the Moab Site. 
 
Method of Solution: 
 
A refraction seismic survey was conducted along 10 seismic lines centered on existing boreholes at the 
Crescent Junction Site to assist in evaluation of suitability of the site for disposal of the Moab tailings. The 
purposes of the seismic surveys were to determine the seismic velocities of weathered and unweathered 
Mancos Shale deposits that underlie the site and relate those velocities to the rippability of the subsurface 
materials. The refraction seismic method is routinely used for rippability investigations. Data collection 
and analysis methods for this project were performed in accordance with the Standard Guide for Using 
the Seismic Refraction Method for Subsurface Investigation, ASTM Designation: D 5777-00. 
 
The Final Report of the Crescent Junction Disposal Site Seismic Rippability Investigation is in Appendix A 
and a review of this report is in Appendix B. 
 
Assumptions: 
 
N/A 
 
Calculation: 
 
N/A 
 
Discussion: 
 
Seismic velocities and the thickness of layers underlying the proposed disposal cell to a depth of 
approximately 60 feet, produced by means of a refraction seismic survey, have been provided in the 
report. This information will be used to determine optimal and economic depths of excavation for 
construction of the disposal cell at the Crescent Junction Site. The suitability of selecting equipment 
based on the reported velocities should be based on the excavators experience with ripping machinery 
where seismic velocities are known. Data in this report will be used in making these determinations during 
the conceptual design phase of the disposal cell.  
 
Conclusion and Recommendations: 
 
Use of this information in the conceptual design of the disposal cell at the Crescent Junction Site will be 
incorporated into appropriate sections of the RAS and other design documentation.  
 
Computer Source: 
 
N/A 
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Review of Seismic Report 
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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 final disposal of the Moab uranium mill tailings. The proposed disposal cell would 
cover approximately 250 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 
evaluate background ground water quality data from the Crescent Junction Disposal Site. 
 
Conclusions from these data will be incorporated into Attachment 3 (Ground Water Hydrology) and 
Attachment 4 (Water Resources Protection) of the Remedial Action Plan and Site Design for Stabilization 
of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site (RAP) and summarized 
in the Remedial Action Selection (RAS) Report for the Moab Site. 
 
Method of Solution: 
 
Ten coreholes were advanced to depths of approximately 300 feet (ft) in the study area for the 
Crescent Junction Disposal Site ( 
Figure 1 and Appendix A). Ground water was observed immediately after completion of drilling in 
coreholes 0201, 0202, 0203, 0204, and 0208. Ground water seeped into coreholes 0205 and 0210 over 
the course of several weeks after completion of drilling. Coreholes 0206, 0207, and 0209 remained dry as 
of May 2006.  
 
Background ground water samples were collected during four sampling events. The first sampling event 
(November 2005) included sampling of ground water from coreholes 0208 and 0210 to determine total 
dissolved solids (TDS) concentrations and major cations and anions. The second sampling event 
(December 2005) included collection of ground water from coreholes 0201, 0202, 0203, 0204, and 0208. 
A more comprehensive list of constituents was analyzed during the December 2005 sampling event. 
Coreholes 0205 and 0210 were not sampled during the second round because in comparison to the other 
coreholes they had much deeper water levels and longer water-level recovery rates; therefore, they were 
considered less significant. Results from these initial two sampling events were reported in the 
Preliminary Calculation Set of May 2006. 
 
The two additional sampling events were carried out during April 2006 and September 2006 to evaluate if 
temporal changes had occurred since the coreholes were first advanced. Samples were collected from 
coreholes 0201, 0202, 0203, 0204, 0205, 0208, and 0210. A more comprehensive analyte list was 
developed to include potential contaminants of concern from the Moab Processing Site, constituents in 
Table 1 to Subpart A of Title 40 of the Code of Federal Regulations (40 CFR 192), and other diagnostic 
constituents for geochemical properties of the Mancos Shale at the disposal site. This final calculation set 
includes results of all background ground water quality data collected from the Crescent Junction 
Disposal Site. 
 
Ground water was sampled according to procedures and protocols in the Sampling and Analysis Plan 
(SAP) (DOE 2005). The Paragon Analytics laboratory, located in Fort Collins, Colorado, analyzed the 
ground water samples (analytical results are provided in Appendix B). Data were validated according to 
the SAP (see Laboratory Performance Assessments in Appendix C) and then loaded into the SEEPro 
database located at the DOE office in Grand Junction, Colorado. 
 
Assumptions: 
 
N/A 
 
Calculation: 
 
N/A 



 

 

 
 

Figure 1. Corehole Locations at the Crescent Junction Site 
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Discussion: 
 
Background ground water quality data from coreholes 0201, 0202, 0203, 0204, 0205, 0208, and 0210 are 
available in the SEEPro database and are presented in Appendix B (see Table 1 for summary of indicator 
constituents analyzed during the September 2006 sampling event). The ground water analyses indicated 
that TDS concentrations were significantly elevated, ranging from 20,000 to 44,000 milligrams per liter 
(mg/L). Uranium concentrations in ground water were typically very low (ranging from 0.0002 to 0.020 mg/L) 
and below the maximum concentration limit (MCL) of 0.044 mg/L (Table 1 to Subpart A of 40 CFR 192).  
 
Levels of barium exceeded the MCL of 1 mg/L in coreholes 0202, 0204, and 0205 during the April 2006 
and September 2006 sampling events. The concentration of nitrate slightly exceeded the MCL of 10 mg/L 
in corehole 0208 during December 2005; however, during April and September 2006 the nitrate 
concentration in corehole 0208 was at least two orders of magnitude below the MCL. Concentrations in 
ground water of other constituents with MCLs were consistently low and significantly below their 
respective MCLs. 
 
Gross alpha activities in all coreholes sampled during the April 2006 and September 2006 sampling 
events were apparently above the MCL as a result of the analytical method used which yielded a high 
detection limit because of interference caused by the significantly elevated levels of TDS in ground water. 
Samples from the September 2006 sampling event were re-analyzed for gross alpha using an alternate 
analytical method (EPA method 900.1) to achieve lower detection limits. These analyses yielded lower 
detection values for gross alpha, but activities still exceeded the MCL of 15 picocuries per liter (pCi/L) in 
coreholes 0202 and 0204. These gross alpha activities, based on the alternate method, are related to the 
elevated uranium content, which naturally occurs in sediments of the Mancos Shale (Pliler and Adams 
1962, Sprinkel 1987). Radium-226 and radium-228 activities were elevated above the MCL of 5 pCi/L in 
coreholes 0202 and 0204. 
 
 

Table 1. Background Concentrations1 of Indicator Constituents in Ground Water 

Constituent 0201 0202 0203 0204 0205 0208 0210 
Ammonia as 
N 8 16 13 18 12 19 7 

Alkalinity, 
Bicarbonate 
(as CaCO3) 

1,000 410 1,500 550 440 560 1,700 

Alkalinity, 
Total (as 
CaCO3) 

1,000 374 1,500 472 440 1,687 1,700 

Calcium 160 200 160 300 370 250 70 
Chloride 20,000 22,000 15,000 26,000 27,000 24,000 5,300 
Magnesium 150 96 110 130 140 140 56 
Molybdenum 0.0043 0.0043 0.0026 0.0037 0.0096 0.0120 0.0036 
Nitrate 0.081 0.022 0.020 0.029 0.049 0.100 0.010 
ORP2 1 42 11 -3 56 59 117 
pH 7.08 7.15 6.93 6.85 7.24 6.94 7.08 
Selenium 0.0089 0.0054 0.0014 0.0029 0.0016 0.0028 0.0007 
Sodium 11,000 11,000 9,800 13,000 13,000 13,000 5,700 
Sulfate 2,200 100U* 5,500 100U* 100U* 750 6,100 
TDS 38,000 37,000 34,000 44,000 44,000 42,000 20,000 
Uranium 0.0027 0.0053 0.0002 0.0002 0.0008 0.0018 0.0200 

1Concentrations in mg/L. 
2ORP = oxidation—reduction potential. 
U* = Data qualifier signifying that the parameter was analyzed for but not detected. 
Data from September 2006 sampling event. 
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Because the TDS concentration in the ground water is particularly high, an examination of the dominant 
chemical species contributing to the TDS is warranted. Table 2 presents the ratios of the foremost 
chemical constituents to the TDS based on data from the 2005 sampling events. Although some 
concentrations have varied in the 2006 sampling events, this assessment appears to be representative of 
natural conditions at the site. The ratios of sodium to TDS are consistently about 0.3 in each sample. 
Ratios of chloride to TDS are approximately 0.6 in ground water at coreholes 0201, 0202, 0204, and 
0210; consequently, sodium and chloride alone account for 93 to 95 percent of the chemical mass of 
which the TDS is comprised. Accordingly, the ratios of sulfate and bicarbonate to TDS are 
correspondingly low in coreholes 0201, 0202, 0204, and 0210. However, because the ratio of chloride to 
TDS is much lower (approximately 0.3) at corehole 0208, the deficit is made up through relative 
enrichment of primarily sulfate and some bicarbonate. These results show that the briny ground water 
(TDS>35,000 mg/L) at the Crescent Junction Disposal Site is typified by a sodium-chloride-dominated 
composition. Ground water at corehole 0208, which was very saline (10,000 mg/L<TDS<35,000 mg/L), 
had an anion chemistry composed mostly of chloride and sulfate. Figure 2 shows the Piper diagram for 
these ground water samples. 
 

Table 2. Ratios of Leading Chemical Concentrations in Ground Water to the TDS Concentrations  
 

Corehole Date Na/TDS Cl/TDS SO4/TDS HCO3/TDS (Na+Cl+SO4+HCO3)
/TDS 

0201 12/27/2005 0.31 0.62 0.03 0.02 0.98 
0202 12/27/2005 0.32 0.63 0.00 0.01 0.96 
0203 12/27/2005 0.30 0.51 0.11 0.04 0.96 
0204 12/27/2005 0.29 0.64 0.00 0.02 0.95 
0208 12/27/2005 0.27 0.29 0.34 0.07 0.97 
0210 11/7/2005 0.32 0.62 0.05 N/A N/A 

N/A indicates that the analysis of bicarbonate was not available for that sample date. 
 
 
Conclusion and Recommendations: 
 
Ground water encountered in the coreholes drilled into the shallow Mancos Shale was highly saline and 
often exceeded the minimum salinity levels characteristic of brine (TDS>35,000 mg/L) (Hem 1970, p. 219). 
Based on its occurrence and composition, the ground water intersected by these coreholes is likely to be 
connate water, or water that has been trapped in the pores of the rock since the rock was formed in a 
marine environment. This suggests that ground water in the shallowest zones of the Mancos Shale at the 
site does not necessarily occur in interconnected aquifers capable of producing significant amounts of 
water to wells. The variability of TDS levels in ground water in the coreholes infers lack of interconnected 
zones of saturation. These observations, along with other information collected during the field 
investigations and presented in other calculation sets, suggest that ground water found locally in the 
shallow Mancos Shale occurs in isolated pockets that are unaffected by, or disconnected from, a more 
regional, dynamic aquifer system.  
 
Another aspect of the shallow ground water chemistry of the Mancos Shale is that there appears to be a 
modest enrichment of bicarbonate alkalinity accompanied by highly variable sulfate concentrations. The 
bicarbonate enrichment is noteworthy because it alone makes up the total alkalinity of the water. The pH 
grid in Hem (1970, p. 154−155) suggests that bicarbonate would make up about 80 percent of the total 
alkalinity (with the remaining 20 percent attributable to carbonate). In addition, there is significant 
variability in the sulfate concentrations, which range from below detection in coreholes 0202, 0204, and 
0205 to 6,100 mg/L at corehole 0210.  
 
The combination of enriched bicarbonate and depleted sulfate, in coexistence with depleted calcium and 
magnesium concentrations, was proposed by Van Voast (2003, p. 673) to be an indication of a ground 
water system associated with hydrocarbon-rich environments where sulfate is unstable. A comparison of 
the calcium and magnesium concentrations shown in Table 1 and Appendix B to the average chemical 
composition of seawater (Hem 1970, p. 11) would show that they too are modestly depleted with respect 
to modern seawater. Evidence of sulfate depletion in the ground water is found in the occurrence of 
framboidal pyrite in all the coreholes drilled into the Mancos Shale for this project (see “Corehole Logs” 
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calculation, RAP Attachment 5, Vol. I, Appendix A). Perhaps the minor gas encountered in the Mancos 
Shale during drilling provides locally reducing conditions necessary to biochemically reduce sulfate, 
enrich bicarbonate, and precipitate calcium and magnesium. 
 
 

 
 
 

Figure 2. Piper Diagram for the Ground Water at the Crescent Junction Site 

 
 
Computer Source: 
 
N/A 
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Borehole Report (USEE310) for Site CRJ01  
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Ground Water Quality Data by Location (USEE100) for Site CRJ01, 
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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 final disposal of the Moab uranium mill tailings. The proposed disposal cell 
would cover approximately 250 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 boring and test pit logs from the Moab tailings investigation. 
 
These data will be incorporated into Attachment 5 of the Remedial Action Plan and Site Design for 
Stabilization of Moab Title I Uranium Mill Tailings at Crescent Junction, Utah, Site (RAP) and summarized 
in the Remedial Action Selection (RAS) report for the Moab Site. 
 
Method of Solution: 
 
Locations and descriptions of test holes and test pits advanced during this investigation were described in 
Golder Associates (2006). The geotechnical investigation during 2005 included drilling 24 boreholes 
through the Moab uranium mill tailings pile along with 12 test pits on the pile (Figure 1). The boreholes 
ranged in depth from 37 to 97 feet (ft) and were drilled, using a hollow-stem auger rig, through the tailings 
into the underlying alluvium. These holes were identified as 0700 through 0723. The test pits were dug to 
13 ft with a backhoe during August 2005 (initial two test pits) and to a depth of 20 ft for the remainder 
during December 2005. Golder Associates originally identified the test pits as GATP-01 through GATP-12; 
later, Stoller Corp renamed the test pits as 0621 through 0632. Logs of the borings and test pits are 
attached to this calculation set in Appendixes A and B, respectively. Samples were collected from the 
borings and test pits and sent in for analysis of various geotechnical parameters (see the “Geotechnical 
Laboratory Testing Results for the Moab Processing Site” calculation in RAP Attachment 5, Vol. I, 
Appendix J).  
 
Assumptions: 
 
N/A 
 
Calculation: 
 
N/A 
 
Discussion: 
 
Results and evaluation of the boring and test pits at the Moab processing site are discussed in detail in 
relevant sections of the RAS.  
 
Conclusion and Recommendations: 
 
N/A 
 
Computer Source: 
 
N/A 
 
References: 
 
Golder Associates, 2006. Sample Selection and Test Request Summary, Proposed Geotechnical 
Laboratory Test Program, Moab Project, Grand County, Utah, Letter to Mark Kautsky, Hydrologist, 
S.M. Stoller Corporation, Golder Associates Reference Number 053-2269, January. 
 



 

 
Figure 1. Borehole and Test Pit Locations, Moab Tailings Site, Utah
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Boring Logs 
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Test Pit Logs 
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FIELD TEST PIT LOG 

 

Temp: 85 F Weather: 
Partly 
Cloudy Engineer: J. Obermeyer Operator: Randy Test Pit: 0621 (GATP-01) 

Equipment: Caterpillar 416 with a 2’ bucket Contractor S.M. Stoller Date 8/24/2005 
Location Moab, Utah  Elevation -- Datum Ground Surface Job No. 053-2269 
 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 Composite 

  2 Composite 

  

 

  3 Composite.  

 
5 

4 Composite. 

 5 Composite 

   

 

Fe
et

 

  

  

 

    

 
10 

 

 

  

     

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-2.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(2.0-7.0) Silty SAND and Silty CLAY (SM, CL) , tan, dark 
yellowish brown, olive, loose, moist, medium to fine grained sand  
(Interbedded SAND and TRANSITIONAL TAILINGS). 
 
(7.0-13.0) Intermittent Silty SAND, mostly clayey SILT, and silty 
CLAY (SM, MH, CL), dark yellowish brown, olive, gray, fine 
grained sands, moist, loose (Interbedded TRANSITIONAL 
TAILINGS and SLIMES). 
 
 

Samples collected represent materials from the test pit necessary for 
index testing. 



GATP-01 Test Pit Picture 

 - 2 - 
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1. Photo of GATP-01 from ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 85 F Weather: Partly Cloudy Engineer: J. Obermeyer Operator: Randy Test Pit: 0622 (GATP-02) 
Equipment: Caterpillar 416 with a 2’ bucket Contractor S.M. Stoller Date 8/24/2005 
Location Moab, Utah  Elevation -- Datum Ground Surface Job No. 053-2269 
 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 Composite 

  2 Composite 

  

 

  3 Composite.  

 
5 

4 Composite. 

 5 Composite 

   

 

Fe
et

 

  

       

 
10 

 

 

  

     

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-2.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(2.0-13.0) Silty SAND and minor Clayey SILT (SM, MH) , tan, 
yellowish brown, olive, loose to medium dense, dry to lightly 
moist, medium to fine grained. Sands and Silts consolidated with 
increased depth.  Some intermittent, interbedded cohesive silty 
clay lenses (SAND TAILINGS). 
 

Samples collected represent materials from the test pit necessary for 
index testing. 
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1. Photo of GATP-02 from ground surface. 

 
 

2. Photo of GATP-02 cuttings on the ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 22 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0623 (GATP-03) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/08/2005 

Location Moab, Utah  Elevation 4043 ft Datum 
N 6665394, 
E 2183378 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

  

 

    

 
10 

 

 

  

  

 

  

 
15 

 

 

  

  

 

    

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-3.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(3.0-10.0)  Silty sandy CLAY (CH), tan, dark yellowish brown, 
olive, firm, high plasticity.  (SLIMES) 
 
(10.0-15.0)  Silty SAND and Silty CLAY (SM, CL) , tan, dark 
yellowish brown, olive, loose, moist, medium to fine grained 
sand.  (TRANSITIONAL TAILINGS) 
 
(15.0-20.0)  Sandy SILT (ML), dark yellowish brown, fine grained, 
moist, firm.  (TRANSITIONAL TAILINGS) 
 

Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings.  



GATP-03 Test Pit Picture 
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1. Photo of GATP-03 from ground surface, approximately 10 feet bgs into excavation. 
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FIELD TEST PIT LOG 

 
Temp: 21 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0624 (GATP-04) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/08/2005 

Location Moab, Utah  Elevation 4056 ft Datum 
N 6664450, 
E 2183650 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

       

 
10 

 

 

  

     

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-3.0)   Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(3.0-20.0)  Silty SAND and minor Clayey SILT (SM, MH), tan, 
yellowish brown, olive, loose, dry to moist, medium to fine 
grained.  (SAND TAILINGS) 
 Sample Number 5 excludes cover fill material and is comprised of 

primarily tailings. 



GATP-04 Test Pit Picture 
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1. Photo of GATP-04 from ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 21 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0625 (GATP-05) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/08/2005 

Location Moab, Utah  Elevation 4042 ft Datum 
N 6664650, 
E 2184100 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

  

 

    

 
10 

 

 

  

  

 

  

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-4.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(4.0-11.0)  SAND with little clay and silt (SM), gray, olive, dark 
yellowish brown, loose, moist, fine grained.  (SAND TAILINGS) 
 
(11.0-20.0)  Clayey elastic SILT with some fine grained sand 
(MH), olive, plastic fines, moist.  (SLIMES) 
  

Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings. 



GATP-05 Test Pit Picture 
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1. Photo of GATP-05 from ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 20 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0626 (GATP-06) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/08/2005 

Location Moab, Utah  Elevation 4034 ft Datum 
N 6664900, 
E 2184400 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

  

 

    

 
10 

 

 

  

  

 

  

 
15 

 

 

  

  

 

    

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-5.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(5.0-20.0)  Silty SAND, Clayey SAND and Silty SAND with clay 
(SC, SM), some interbedded silty clay layers also present, gray, 
olive, reddish brown, loose, moist, fine grained.  Intermixed 
transitional material.  (TRANSITIONAL TAILINGS) 
 
 
  

Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings. 



GATP-06 Test Pit Picture 
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1. Photo of GATP-06 cuttings from ground surface.  Excavation and Track-hoe to the left of the photo. 
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FIELD TEST PIT LOG 

 
Temp: 26 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0627 (GATP-07) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/07/2005 

Location Moab, Utah  Elevation 4040 ft Datum 
N 6665150, 
E 2184750 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

       

 
10 

 

 

  

  

 

  

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-2.5)    Silty SAND with gravel (SM), loose, reddish brown.  
Geogrid layer present.  (COVER FILL) 
 
(2.5-11.5)  Silty clayey SAND (SC-SM), olive to yellowish brown, 
saturated and wet.  Geogrid layer present.  Free water present 
and entering test pit at approximately 12 feet.  (TRANSITIONAL 
TAILINGS) 
 
(11.5-20.0) Clayey elastic SILT with little sand, olive green to 
dark brown and black.  (SLIMES) 
 
  

Distinctive ammonia odor present  
 
Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings. 



GATP-01 Test Pit Picture 
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1. Photo of GATP-07 from ground surface.  Note Geogrid at approximately 2 feet and 9 feet below ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 23 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0628 (GATP-08) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/08/2005 

Location Moab, Utah  Elevation 4056 ft Datum 
N 6665400, 
E 2185150 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

       

 
10 

 

 

  

     

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-4.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(4.0-20.0)  Silty SAND (SM), very few clayey silt lenses tan, 
yellowish brown, loose, mostly dry, medium to fine grained sand.  
(SANDS TAILINGS) 
 Sample Number 5 excludes cover fill material and is comprised of 

primarily tailings. 



GATP-08 Test Pit Picture 
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1. Photo of GATP-08 from ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 21 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0629 (GATP-09) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/08/2005 

Location Moab, Utah  Elevation 4056 ft Datum 
N 6665849, 
E 2184347 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

       

 
10 

 

 

  

     

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-3.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(3.0-3.5) SALT lens, Very Hard 
 
(3.5-20.0) Silty SAND (SM), tan, yellowish brown, olive, loose to 
medium dense, moist, medium to fine grained.  Sands and silts 
cemented with increased depth.  Very little intermittent, 
interbedded silty clay lenses.  (TRANSITIONAL TAILINGS) 
 

Distinctive ammonia odors emanating from the test pit. 
 
Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings. 



GATP-09 Test Pit Picture 
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1. Photo of GATP-09 from ground surface.  Note the salt lens approximately 3 feet bgs. 
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FIELD TEST PIT LOG 

 
Temp: 27 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0630 (GATP-10) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/07/2005 

Location Moab, Utah  Elevation 4049 ft Datum 
N 6664650, 
E 2184971 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

  

 

    

 
10 

 

 

  

  

 

  

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-5.0)    Silty SAND with little gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(5.0-13.5)  Silty SAND with gravel (SM), tan to dark yellowish 
brown.  (SAND TAILINGS) 
 
(13.5-20.0) Clayey elastic SILT (MH) and Silty fat CLAY (CH), 
some sand, olive green to dark yellowish brown.  (SLIMES) 
  

Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings. 



GATP-10 Test Pit Picture 
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1. Photo of GATP-10 from ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 25 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0631 (GATP-11) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/07/2005 

Location Moab, Utah  Elevation 4048 ft Datum 
N 6664317, 
E 2184353 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

       

 
10 

 

 

  

  

 

  

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 

Special Notes: 

(0-3.0)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(3.0-4.5)  Silty SAND (SM) , tan, loose, moist.  (SAND 
TAILINGS) 
 
(4.5-11.5)  Silty SAND (SM), little gravel, few interbedded silty 
clays and clayey silts, olive gray, tan, yellowish brown, wet.  
Sidewall tension cracking in this zone.  (TRANSITIONAL 
TAILINGS) 
 
(11.5-18.0) Clayey elastic SILT (MH), little sand, olive, brown.  
(SLIMES) 
 
(18.0-20.0) Clayey elastic SILT (MH), olive brown, moist to wet.   
(SLIMES) 

Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings. 



GATP-11 Test Pit Picture 
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1. Photo of GATP-11 from ground surface. 
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FIELD TEST PIT LOG 

 
Temp: 25 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0632 (GATP-12) 
Equipment: Caterpillar 320BL with a 2’ bucket Contractor K-Sue Construction Date 12/07/2005 

Location Moab, Utah  Elevation 4058 ft Datum 
N 6664094, 
E 2184981 Job No. 053-2269 

 
  Feet   
                      
 0  2  4  6  8  

  

 
0 

Samples 

 No Depth 

 1 0.0-5.0 ft. 

  2 5.0-10.0 ft. 

  

 

  3 10.0-15.0 ft.  

 
5 

4 15.0-20.0 ft. 

 5 Composite 

   

 

Fe
et

 

  

       

 
10 

 

 

  

  

 

  

 
15 

 

 

  

       

 
20 

 

 
Sample Descriptions and Excavation Notes Sample Sample Type Sample site 

1 Bulk Track-hoe bucket 
2 Bulk Track-hoe bucket 
3 Bulk Track-hoe bucket 
4 Bulk Track-hoe bucket 
5 Bulk Track-hoe bucket 
   

Special Notes: 

 
(0-2.5)    Silty SAND with gravel (SM), loose, reddish brown.  
(COVER FILL) 
 
(2.5-20.0) Silty SAND (SM), little gravel, loose to medium dense, 
brown to buff.  Salt crystals present.  (SAND TAILINGS) 
 

Sample Number 5 excludes cover fill material and is comprised of 
primarily tailings. 



GATP-12 Test Pit Picture 
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1. Photo of GATP-12 from ground surface. 
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Problem Statement: 
 
Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor 
identified a 2,300-acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction, 
Utah, as a possible site for final disposal of the Moab uranium mill tailings. The proposed disposal cell 
would cover approximately 250 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 testing 
activities that were used to characterize the tailings at the Moab Processing Site.  
 
These data will be incorporated into Attachment 5 of the Remedial Action Plan and Site Design for 
Stabilization of Moab Title I Uranium Mill Tailings at Crescent Junction, Utah, Site (RAP) and summarized 
in the Remedial Action Selection (RAS) report for the Moab Site. 
 
Method of Solution: 
 
Samples were collected from the tailings pile at the Moab processing site during the 2005 geotechnical 
investigation. Samples were analyzed from the 700-series boreholes and from the 600-series (also known 
as the GATP series) test pits. Figure 1 shows the location where the tailings samples were collected. 
Analyses performed included percent moisture, liquid limit, plasticity index, USCS soil classification, 
specific gravity, bulk density, dry density, and grain size analysis. Data are presented in Appendix A and 
Appendix B at the conclusion of this calculation. Correspondence generated during the laboratory data 
review is presented in Appendix C.  
 

 
Figure 1. Location of Tailings Samples 
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Assumptions:  
 
Not applicable. 
 

Calculation:  
 
Not applicable. 
 

Discussion: 
 
Soil and tailings samples from this sampling effort were sent to Shaw E& I, Inc. Geotechnical Laboratory 
(hereafter referred to as the laboratory) in two separate batches. The first batch was received at the 
laboratory on February 1, 2006, and the second batch was received at the laboratory on February 15, 2006.  
 
The laboratory issued to Stoller Corporation a Certificate of Analysis for the first batch of samples on 
March 13, 2006. Golder Associates, who furnished engineering-design support to Stoller Corporation for the 
tailings excavation, reviewed the testing results from the first batch of samples and prepared three sets of 
written comments in regard to the testing results. The three sets of comments from Golder Associates were 
dated March 20, March 22, and March 23, 2006. 
 
On April 13, 2006, the laboratory issued a response letter to the March 20 and March 22, 2006, comments 
provided by Golder Associates. Subsequently, Golder Associates, in a letter dated April 20, 2006, stated 
that the laboratory had substantively addressed the comments contained in the letters dated March 20 and 
March 22, 2006, but noted that the comments in the March 23, 2006, letter had not been addressed.  
 
On May 3, 2006, the laboratory issued a revised Certificate of Analysis containing the corrected and 
amended results. This Certificate of Analysis superseded the original report and contained a notification in 
the cover letter stating that the “original report should not be used.” 
 
 
On August 16, 2006, the laboratory responded to the comments in Golder Associates’ March 23, 2006, 
letter. In conjunction with their response, the laboratory issued page changes to the May 3, 2006, Certificate 
of Analysis. These page changes were inserted into both the electronic version of the May 3, 2006, data set 
and the paper copies of that data set.  
 
During QA verification of the final data set, S.M. Stoller discovered one remaining error in the May 3, 2006, 
Certificate of Analysis. In a letter dated February 21, 2007, the laboratory responded and sent one 
additional page change to the May 3, 2006, data set. With the inserted page changes, the data contained in 
the May 3, 2006, Certificate of Analysis is now deemed to be complete and validated. No additional action 
is required. Appendix C contains, in chronologic order, each of the letters that were generated during the 
data review process. Page changes issued by the laboratory are included in the May 3, 2006, Certificate of 
Analysis, which is contained in Appendix B of this calculation. 
 

Conclusion and Recommendations:  
 
Not applicable. 
 

Computer Source:  
 
Not applicable. 
 

References:  
 
See “Sources of Formulae and References” located on the cover sheet. 



 

   

 
Appendix A 

 
Certificate of Analysis 

April 6, 2006 
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II. Analytical Results/Methodology
 
REFERENCES:  United Nations, Recommendations on the Transport of Dangerous Goods, 
Manual of Tests and Criteria, third ed. New York, 1999.  United States Army Corps of Engineers 
(USACE), Engineer Manual 1110-2-1906, Laboratory Soils Testing, appendix II, 1970;  United 
States Environmental Protection Agency, SW846, Test Methods for Examining Solid Waste, 
Physical/Chemical Methods, 3rd ed., Nov 1986 (EPA SW-846).  Annual Book of ASTM 
Standards, Section 4, Construction, Volume 04.08, Soil and Rock (I), and Volume 04.09, Soil 
and Rock (II), 2006.  Shaw Environmental and infrastructure, Standard Operating Procedures. 
 
 
Particle-Size Distribution of Soils .................................................................ASTM D 422 
Specific Gravity of Soils ...............................................................................ASTM D 854 
Amount of Material Finer Than the #200 Sieve ...........................................ASTM D 1140 
Moisture Content of Soil and Rock ..............................................................ASTM D 2216 
Atterberg Limits: Liquid Limit, Plastic Limit, Plasticity Index ........................ASTM D 4318 
Bulk Density .................................................................................................USACE 
 
 
 
III. Quality Control
 
Quality control checks such as duplicates and spikes (QC samples), are not normally applicable 
to geotechnical testing.  This is due largely to the inability of obtaining samples with known 
characteristics, the heterogenous nature of the samples, and quality control procedures built-in 
to the analytical method. 
 
QC measures to ensure accuracy and precision of test results include the following: 
 
• 100% verification of all numerical results - raw data entries, transcriptions and 

calculations entered by lab technicians are checked, recalculated and verified.  Most data 
calculations are performed by computer programs. 

 
• Data validation through test reasonableness - summaries of all test results for individual 

reports are reviewed to determine the overall reasonableness of data and to determine 
the presence of any data that may be considered outliers. 

 
• Quality control procedures are built into most standardized geotechnical procedures.  For 

example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance 
criteria. 

 
• Routine instrument calibration - instruments, gauges and equipment used in testing are 

calibrated on a routine basis.  All instrument calibration follows ASTM or manufacturer 
guidelines. 
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• Maintenance of all past calibration records - calibration records and certification 

documents of all instruments, gauges and equipment are updated routinely and 
maintained in the Quality Control Coordinators Quality/Operations files. 

 
• Certified and trained personnel - all technicians are trained in the application of standard 

laboratory procedures for geotechnical analyses as well as the quality assurance 
measures implemented by Shaw. 

 
• Quantitative analyses frequently used in geotechnical/physical testing programs do not 

use QC tools common to wet chemistry or radiochemistry laboratories.  Measures not 
employed in the analysis of samples reported in this report include: laboratory control 
samples (LCS), blanks, matrix spikes (MS), duplicate analyses, dilutions, digestions, 
correction factors, surrogate sample analyses, detection limit determinations, control 
charts, and/or tentatively identified compounds (TICs). 

 
 
 
IV. Data Qualification
 
Several samples appeared to contain a large amount of soluble salts.  Some grainsize results 
for the silt/clay range may be skewed high due to this, and specific gravity (particle density) 
tests may have been affected. 
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont’d) 

                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              

BC0874 .......................................701-R26 ......................................... Soil  

BC0875 .......................................706-R20 ......................................... Soil 

BC0876 .......................................706-R22 ......................................... Soil 

BC0877 .......................................707-R17 ......................................... Soil 

BC0878 .......................................707-R28 ......................................... Soil 

BC0879 .......................................710-R1 ........................................... Soil 

BC0880 .......................................710-R19 ......................................... Soil 

BC0881 .......................................710-R3 ........................................... Soil 

BC0882 .......................................713-R1 ........................................... Soil 

BC0883 .......................................713-R13 ......................................... Soil 

BC0884 .......................................715-R3 ........................................... Soil 

BC0885 .......................................718-R11 ......................................... Soil 

BC0886 .......................................718-R13 ......................................... Soil 

BC0887 .......................................718-R15 ......................................... Soil 

BC0888 .......................................718-R17 ......................................... Soil 

BC0889 .......................................718-R5 ........................................... Soil 

BC0890 .......................................718-R7 ........................................... Soil 

BC0891 .......................................718-R9 ........................................... Soil 

BC0892 .......................................722-R1 ........................................... Soil 

BC0893 .......................................722-R2 ........................................... Soil 

BC0894 .......................................722-R3 ........................................... Soil 

BC0895 .......................................722-R5 ........................................... Soil 

BC0896 .......................................GATP-10-4 ..................................... Soil 

BC0897 .......................................GATP-11-2 ...................................... Soil 

BC0898 .......................................GATP-11-4 ...................................... Soil 

BC0899 .......................................GATP-12-5 ...................................... Soil 
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont’d) 
                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              
 

BC0900 .......................................GATP-3-2 ........................................ Soil  

BC0901 .......................................GATP-3-4 ........................................ Soil 

BC0902 .......................................GATP-4-5 ........................................ Soil 

BC0903. ......................................GATP-5-2 ....................................... Soil 

BC0904 .......................................GATP-5-4 ....................................... Soil 

BC0905 .......................................GATP-6-1 ....................................... Soil 

BC0906 .......................................GATP-6-5 ....................................... Soil 

BC0907 .......................................GATP-7-2 ....................................... Soil 

BC0908 .......................................GATP-7-4 ....................................... Soil 

BC0909 .......................................GATP-8-5 ....................................... Soil 

BC0910 .......................................GATP-9-5 ....................................... Soil 
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Geotechnical Laboratory 
PO Box 4339 

1570 Bear Creek Road 
Oak Ridge TN 37830 

(865) 482-6497

CERTIFICATE OF ANALYSIS 
 

 
 
Erin Stanley         May 3, 2006 
General Engineering Laboratories     
2040 Savage Road 
Charleston SC 29407 
 
 
This is the Certificate of Analysis for the following samples: 
 
Shaw Project ID: GEL – Moab 
Shaw Project Number:  109855.01210000 
Date Received by Lab: February 1, 2006 
Number of Samples:  One hundred twenty-two (122) 
Sample Type:  Soil 
 
I. Introduction/Case Narrative
One hundred twenty-two soil samples were received by the Shaw Geotechnical Laboratory on 
February 1, 2006.  Samples were submitted for moisture content, specific gravity, bulk density, 
Atterberg limits, percent finer than #200, sieve analysis, particle-size distribution, unconfined 
compressive strength, and one-point UU triaxial testing. 
 
Not all samples listed on the chain-of-custody were received on February 1, 2006.  Another 
shipment of samples was received on February 15, 2006.  Results for the later shipment will be 
submitted under separate cover. 
 
The original report for this work was issued March 13, 2006.  This report contains corrections 
and amendments to the original report.  The original report should not be used. 
 
Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results; 
Appendix C, Chain-of-Custody/Sample Receipt Records; and Appendix D, 
Nonconformance/Variance Reports. 
 
 
Reviewed and Approved: 

                                                        
Ralph Cole 
Laboratory Manager, Geotechnical Services 
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II. Analytical Results/Methodology
 
REFERENCES:  United Nations, Recommendations on the Transport of Dangerous Goods, 
Manual of Tests and Criteria, third ed. New York, 1999.  United States Army Corps of Engineers 
(USACE), Engineer Manual 1110-2-1906, Laboratory Soils Testing, appendix II, 1970;  United 
States Environmental Protection Agency, SW846, Test Methods for Examining Solid Waste, 
Physical/Chemical Methods, 3rd ed., Nov 1986 (EPA SW-846).  Annual Book of ASTM 
Standards, Section 4, Construction, Volume 04.08, Soil and Rock (I), and Volume 04.09, Soil 
and Rock (II), 2006.  Shaw Environmental and infrastructure, Standard Operating Procedures. 
 
 
Particle-Size Distribution of Soils .................................................................ASTM D 422 
Specific Gravity of Soils ...............................................................................ASTM D 854 
Amount of Material Finer Than the #200 Sieve ...........................................ASTM D 1140 
Unconfined Compressive Strength ..............................................................ASTM D 2166 
Moisture Content of Soil and Rock ..............................................................ASTM D 2216 
Unconsolidated Undrained Triaxial Shear Strength.....................................ASTM D 2850 
Atterberg Limits: Liquid Limit, Plastic Limit, Plasticity Index ........................ASTM D 4318 
Bulk Density .................................................................................................USACE 
 
 
III. Quality Control
 
Quality control checks such as duplicates and spikes (QC samples), are not normally applicable 
to geotechnical testing.  This is due largely to the inability of obtaining samples with known 
characteristics, the heterogenous nature of the samples, and quality control procedures built-in 
to the analytical method. 
 
QC measures to ensure accuracy and precision of test results include the following: 
 
• 100% verification of all numerical results - raw data entries, transcriptions and 

calculations entered by lab technicians are checked, recalculated and verified.  Most data 
calculations are performed by computer programs. 

 
• Data validation through test reasonableness - summaries of all test results for individual 

reports are reviewed to determine the overall reasonableness of data and to determine 
the presence of any data that may be considered outliers. 

 
• Quality control procedures are built into most standardized geotechnical procedures.  For 

example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance 
criteria. 

 
• Routine instrument calibration - instruments, gauges and equipment used in testing are 

calibrated on a routine basis.  All instrument calibration follows ASTM or manufacturer 
guidelines. 
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• Maintenance of all past calibration records - calibration records and certification 
documents of all instruments, gauges and equipment are updated routinely and 
maintained in the Quality Control Coordinators Quality/Operations files. 

 
 
• Certified and trained personnel - all technicians are trained in the application of standard 

laboratory procedures for geotechnical analyses as well as the quality assurance 
measures implemented by Shaw. 

 
• Quantitative analyses frequently used in geotechnical/physical testing programs do not 

use QC tools common to wet chemistry or radiochemistry laboratories.  Measures not 
employed in the analysis of samples reported in this report include: laboratory control 
samples (LCS), blanks, matrix spikes (MS), duplicate analyses, dilutions, digestions, 
correction factors, surrogate sample analyses, detection limit determinations, control 
charts, and/or tentatively identified compounds (TICs). 

 
 
IV. Data Qualification
 
Several samples appeared to contain a large amount of soluble salts.  Some grainsize results 
for the silt/clay range may be skewed high due to this, and specific gravity (particle density) 
tests may have been affected.  Observations: hydrometer readings at the end of the 24-hr 
reading were unusually high given that the soil/water column was transparent (e.g. sample 710-
R12, 722-R8).  We would expect hydrometer readings to indicate zero grams soil per liter under 
these conditions, but the readings indicated 10-16 grams per liter still in suspension.  Several 
samples were re-run due to the high solubles pushing the instrument out of range. 
 
Unconsolidated undrained triaxial tests were performed on one test specimen at confining 
pressures supplied by a client agency. 
 
Several Atterberg limits tests were re-run after the original report was issued.  The new results 
are included in this report.   
 
Density results for sample number BC0757 (700-R8) are unusually high for a naturally occurring 
soil.  Shaw rechecked the data and found it to be entered and calculated correctly.  The sample 
length dimension could possibly have been written on the bench sheet incorrectly by the 
technician during analysis.  If this were the case, the most likely results would have been 129.5 
pcf wet density, 78.5 pcf dry density.  Unfortunately, there was no way to verify this. 
 
In some cases, moisture content results are reported on report pages for different analyses.  
The laboratory frequently determines the moisture content of specimen aliquots.  Therefore, 
moisture content values may vary for the same sample among different test specimens.
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SAMPLE NUMBER CROSS-REFERENCE LIST 

                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              
 

BC0749 .......................................700-R12 .......................................... Soil 

BC0750 .......................................700-R16 ......................................... Soil 

BC0751 .......................................700-R20 ......................................... Soil 

BC0752 .......................................700-R24 ......................................... Soil 

BC0753 .......................................700-R30 ......................................... Soil 

BC0754 .......................................700-R35 ......................................... Soil 

BC0755 .......................................700-R39 ......................................... Soil 

BC0756 .......................................700-R5 ........................................... Soil 

BC0757 .......................................700-R8 ........................................... Soil 

BC0758 .......................................701-R12 ......................................... Soil 

BC0759 .......................................701-R18 ......................................... Soil 

BC0760 .......................................701-R22 ......................................... Soil 

BC0761 .......................................701-R30 ......................................... Soil 

BC0762 .......................................701-R33 .......................................... Soil 

BC0763 .......................................701-R4 ........................................... Soil 

BC0764 .......................................701-R8 ........................................... Soil 

BC0765 .......................................702-R10 ......................................... Soil 

BC0766 .......................................702-R14 ......................................... Soil 

BC0767 .......................................702-R18 ......................................... Soil 

BC0768 .......................................702-R24 ......................................... Soil 

BC0769 .......................................702-R28 ......................................... Soil 

BC0770 .......................................702-R31 ......................................... Soil 

BC0771 .......................................702-R4 ........................................... Soil 

BC0772 .......................................702-R6 ........................................... Soil 

BC0773 .......................................702-R8 ........................................... Soil 
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont’d) 
                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              
 

BC0774 .......................................706-R10 ......................................... Soil 

BC0775 .......................................706-R12 ......................................... Soil 

BC0776 .......................................706-R14 ......................................... Soil 

BC0777 .......................................706-R16 ......................................... Soil 

BC0778 .......................................706-R8 ........................................... Soil 

BC0779 .......................................707-R20 ......................................... Soil 

BC0780 .......................................707-R25 ......................................... Soil 

BC0781 .......................................707-R8 ........................................... Soil 

BC0782 .......................................708-R12 ......................................... Soil 

BC0783 .......................................708-R15 ......................................... Soil 

BC0784 .......................................708-R19 ......................................... Soil 

BC0785 .......................................708-R24 ......................................... Soil 

BC0786 .......................................708-R29 ......................................... Soil 

BC0787 .......................................708-R8 ........................................... Soil 

BC0788 .......................................710-R12 ......................................... Soil 

BC0789 .......................................710-R16 ......................................... Soil 

BC0790 .......................................710-R4 ........................................... Soil 

BC0791 .......................................710-R6 ........................................... Soil 

BC0792 .......................................710-R8 ........................................... Soil 

BC0793 .......................................712-R11 ......................................... Soil 

BC0794 .......................................712-R13 ......................................... Soil 

BC0795 .......................................712-R15 ......................................... Soil 

BC0796 .......................................712-R16 ......................................... Soil 

BC0797 .......................................712-R17 ......................................... Soil 

BC0798 .......................................712-R2 ........................................... Soil 

BC0799 .......................................712-R3 ........................................... Soil 
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont’d) 
                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              
 

BC0800 .......................................712-R4 ........................................... Soil  

BC0801 .......................................712-R6 ........................................... Soil 

BC0802 .......................................712-R7 ........................................... Soil 

BC0803 .......................................712-R9 ........................................... Soil 

BC0804 .......................................713-R2 ........................................... Soil 

BC0805 .......................................713-R5 ........................................... Soil 

BC0806 .......................................713-R7 ........................................... Soil 

BC0807 .......................................713-R9 ........................................... Soil 

BC0808 .......................................714-R1 ........................................... Soil 

BC0809 .......................................714-R2 ........................................... Soil 

BC0810 .......................................714-R3 ........................................... Soil 

BC0811 .......................................714-R4 ........................................... Soil 

BC0812 .......................................714-R5 ........................................... Soil 

BC0813 .......................................714-R6 ........................................... Soil 

BC0814 .......................................714-R7 ........................................... Soil 

BC0815 .......................................714-R8 ........................................... Soil 

BC0816 .......................................715-R11 ......................................... Soil 

BC0817 .......................................715-R16 ......................................... Soil 

BC0818 .......................................715-R20 ......................................... Soil 

BC0819 .......................................715-R24 ......................................... Soil 

BC0820 .......................................715-R28 ......................................... Soil 

BC0821 .......................................715-R6 ........................................... Soil 

BC0822 .......................................715-R8 ........................................... Soil 

BC0823 .......................................716-R11 ......................................... Soil 

BC0824 .......................................716-R13 ......................................... Soil 

BC0825 .......................................716-R16 ......................................... Soil 
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont’d) 
                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              
 

BC0826 .......................................716-R19 .......................................... Soil  

BC0827 .......................................716-R2 ........................................... Soil 

BC0828 .......................................716-R3 ........................................... Soil 

BC0829 .......................................716-R4 ........................................... Soil 

BC0830 .......................................716-R5 ........................................... Soil 

BC0831 .......................................716-R6 ........................................... Soil 

BC0832 .......................................716-R7 ........................................... Soil 

BC0833 .......................................716-R9 ........................................... Soil 

BC0834 .......................................717-R10 ......................................... Soil 

BC0835 .......................................717-R12 ......................................... Soil 

BC0836 .......................................717-R14 ......................................... Soil 

BC0837 .......................................717-R16 ......................................... Soil 

BC0838 .......................................717-R18 ......................................... Soil 

BC0839 .......................................717-R2 ........................................... Soil 

BC0840 .......................................717-R21 ......................................... Soil 

BC0841 .......................................717-R3 ........................................... Soil 

BC0842 .......................................717-R4 ........................................... Soil 

BC0843 .......................................717-R6 ........................................... Soil 

BC0844 .......................................717-R8 ........................................... Soil 

BC0845 .......................................720-R1 ........................................... Soil 

BC0846 .......................................720-R12 ......................................... Soil 

BC0847 .......................................720-R14 ......................................... Soil 

BC0848 .......................................720-R16 ......................................... Soil 

BC0849 .......................................720-R2 ........................................... Soil 

BC0850 .......................................720-R3 ........................................... Soil 

BC0851 .......................................720-R4 ........................................... Soil 
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont’d) 
                                                                  
                                                                                                                                              
LAB SAMPLE NO.   CLIENT SAMPLE NO.   MATRIX 
 
                                                                                                                                              
 

BC0852 .......................................720-R5 ........................................... Soil 

BC0853 .......................................720-R6 ........................................... Soil 

BC0854 .......................................720-R7 ........................................... Soil 

BC0855 .......................................720-R8 ........................................... Soil 

BC0856 .......................................720-R9 ........................................... Soil 

BC0857 .......................................722-R4 ........................................... Soil 

BC0858 .......................................722-R6 ........................................... Soil 

BC0859 .......................................722-R7 ........................................... Soil 

BC0860 .......................................722-R8 ........................................... Soil 

BC0861 .......................................723-R2 ........................................... Soil 

BC0862 .......................................723-R3 ........................................... Soil 

BC0863 .......................................723-R4 ........................................... Soil 

BC0864 .......................................723-R5 ........................................... Soil 

BC0865 .......................................723-R6 ........................................... Soil 

BC0866 .......................................723-R7 ........................................... Soil 

BC0867 .......................................723-R8 ........................................... Soil 

BC0868 .......................................GATP-10-1 ..................................... Soil 

BC0869 .......................................GATP-10-2 ..................................... Soil 

BC0870 .......................................713-R11 ......................................... Soil 
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Geotechnical Laboratory 
PO Box 4339 

1570 Bear Creek Road 
Oak Ridge TN 37830 

(865) 482-6497

February 21, 2007 
 
Erin Stanley          
General Engineering Laboratories 
2040 Savage Road 
Charleston SC 29407 
 
Ms. Stanley, 
 
Mr. Mark Kautsky of S.M. Stoller Corp. has recently posed questions regarding data produced 
by Shaw’s geotechnical laboratory last year for GEL’s Moab project.  I will address his questions 
in this letter.  Below is the text of his message dated today: 
 

Please take a look at the attached file, which is the May 3, 2006 data package you sent us 
(and renamed after you sent it to us). Notwithstanding your May 3 revisions, I inspected the data 
sheets and found some unusually high values for some parameters. I inserted electronic 
comments on pages 23, 25, 26, 68, 74, 125, 133, 136, 137, 138, 139, 140 to flag suspect data 
values, which include unreasonable moisture contents and dry density values. Please take a look 
at these and let me know if you agree these are strange results. Ws there some sort of 
transcription error? I want to flag these results as unuseable.  

 
Most of the issues Mr. Kautsky raises have been addressed previously.  I have attached copies 
of earlier documents where applicable.  Also attached is a copy of the document containing 
questions posed by Mr. Kautsky.  The four attachments are: 
 
Att. 1 X01881_Appx_B(2).pdf ………………….……… Mark Kautsky, S.M. Stoller, 2/21/07 

Questions posed by Mr. Kautsky. 
 

Att. 2 GEL-Moab, response to letter #3.pdf ………….. Ralph Cole, Shaw, 8/16/06 
Answer to data validation process performed by Golder Associates. 
 

Att. 3 GEL Moab corr pp 8-16-06.pdf …………..…….. Ralph Cole, Shaw, 8/17/06 
Followup to above, amended data pages to replace those in report of 5/3/06. 

 
Att. 4 GEL Moab corr p 23.pdf …………..…….. Ralph Cole, Shaw, 2/21/07 

Followup to above, amended data page to replace page 23 in report of 5/3/06. 
 
RESPONSES TO S.M. STOLLER QUESTIONS 
 
Page 23 Sample 700-R8, bulk density determination, reported result 174.8 pcf. 
The reported result was calculated and reported accurately.  However, the result is very high.  I 
believe the technician performing the analysis inadvertently recorded incorrect sample length  
measurements, average of three measurements being 2.8627 inches.  The actual measurement 
was probably 3.8627 inches or 4.8627 inches.  Using the former length, the wet density is 129.5  
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pcf and the dry density is 78.5 pcf.  Using the latter length, the wet density is 102.9 pcf and the 
dry density is 62.4 pcf.  I speculate that the last result is closest to the actual sample density 
based on the soil moisture and comparison with other soils in the data series.  Attachment 4 of 
this letter offers an amended result. 
 
Page 25 & 74 Sample 710-R6, bulk density determination, moisture content result questioned. 
The reported result was calculated and reported accurately.  The moisture test specimen was 
not obtained from the bulk density test specimen. 
 
Page 26 Sample 723-R2, bulk density determination, moisture content result questioned. 
The reported result was calculated and reported accurately.  I have no reason to believe that a 
data recording error took place, but if it did, the most probable result would have been 30.3%. 
 
Page 68 Sample 708-R8, grainsize test, moisture content result questioned. 
The reported result was calculated and reported accurately.    I have no reason to believe that a 
data recording error took place, but if it did, the most probable result would have been 31.3%. 
 
Page 125 Sample 700-R39, UCS test, moisture content result questioned. 
Please see Attachment 2, bullet #3 and Attachment 3, page 1. 
 
Page 133 Sample 700-R30, UU triaxial test, failure stress questioned. 
Please see Attachment 2, bullet #2. 
 
Page 136 Sample 708-R24, UU triaxial test, moisture content result questioned. 
Please see Attachment 2, bullet #1 and Attachment 3, page 2. 
 
Page 137 Sample 708-R8, UU triaxial test, moisture content result questioned. 
Please see Attachment 2, bullet #1 and Attachment 3, page 3. 
 
Page 138 Sample 715-R16, UU triaxial test, moisture content result questioned. 
Please see Attachment 2, bullet #1 and Attachment 3, page 4. 
 
Page 139 Sample 715-R24, UU triaxial test, moisture content result questioned. 
Please see Attachment 2, bullet #1 and Attachment 3, page 5. 
 
Page 140 Sample 715-R6, UU triaxial test, moisture content result questioned. 
Please see Attachment 2, bullet #1 and Attachment 3, page 6. 
 
I will be happy to answer any more questions or provide additional information if needed. 
 
Sincerely, 

                                                       
Ralph Cole 
Laboratory Manager, Geotechnical Services 
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August 16, 2006 
 
Erin Stanley 
General Engineering Laboratories 
2040 Savage Road 
Charleston SC 29407 
 
RE:  Moab data report comments, 109855.01210000 
 
Dear Ms. Stanley, 
 
This correspondence responds to questions and comments contained in Golder Associates 
Letter #3, dated March 23, 2006 and received August 1, 2006.  Letter #3 contains the results of 
a review by Golder of Shaw’s data report originally issued on March 13, 2006.  An amended 
report was issued by Shaw on May 3, 2006.  Some of the concerns addressed in Letter #3 were 
closed in the amended report. 
 
General comments on Golder’s observations: 
Many of the comments contained in the review focus on moisture content results, and/or dry 
density results (which are related).  Moisture content tests were performed for three reasons: 1) 
GEL requested certain samples be analyzed for moisture content (primary moisture tests); 2) 
other requested test procedures specify moisture content information be provided as supporting 
information (ancillary moisture tests); and 3)  Shaw attempted to report moisture content results 
even where not requested or required, if the information was available, for the sake of 
completeness. 
 
Most of the individual samples were analyzed for moisture content several times.  Moisture 
content results were obtained from discrete moisture content test aliquots, other test specimens, 
soil trimmings obtained during specimen preparation, and other sample aliquots.  In some 
cases, the same moisture content result was reported to support different sample test results if 
the result was judged to be representative. 
 
Moisture aliquot sizes varied from a few grams to several hundred grams depending on the 
source of the material.  Larger aliquot sizes generally yield more representative results than 
small aliquot sizes.  Moisture content results can vary depending on the specimen size, the 
specimen location in the sample, and the heterogeneity of the soil.    Sample cores were up to 
30 inches long, so test aliquots may have been obtained from opposite ends of the sample, or 
from different material layers depending on the intended use of the data.  Core samples can 
contain widely varying moisture levels, particularly cores obtained near surface or near refusal.  
Collection procedures, sample storage and shipping procedures, and sample preparation 
procedures all affect the soil moisture contents. 
 
The laboratory makes every effort to select test specimens from similar core material, but 
sample limitations frequently dictate that undisturbed specimens be obtained from different  
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zones of the soil core.  Soil samples cannot be homogenized before testing for physical 
properties. 
 
Bullet #1: Initial moisture content data reported for UU triaxial specimens does not correlate with 
moisture contents reported elsewhere for the same sample ID’s. 
 
Response:  (Applies to samples 708-R24, 708-R8, 715-R16, 715-R24, 715-R6.) 
Due to a calculation setting in the Geosystem® SHEAR module software, the program 
calculated initial moisture content results indirectly.  The indirect references were not 
necessarily correct for the intended application.  The resulting ancillary moisture data should be 
disregarded.  Initial moisture contents for these samples was assumed to be equal to the final 
moisture content of the specimens (except 715-R16, see below).  Amended data sheets will be 
issued containing restated initial moisture content data. 
 
715-R16:  A final dry weight of solids was not recorded for the UU triaxial moisture sample for 
715-R16.  The moisture content from the corresponding UCS sample will be used instead.  The 
UCS and UU triaxial specimens for this sample were judged to be relatively homogenous due to 
the proximity of the specimens obtained from the soil core.  An amended data sheet will be 
issued containing a different initial moisture content result. 
 
708-R15:  The moisture contents for 708-R15 have been verified and are correct. 
 
Bullet #2: UU triaxial failure stress of sample 700-R30 is higher than other samples, does not 
correlate well with same sample UCS results. 
 
Response:  UU triaxial results and UCS results for sample 700-R30 were recorded and reported 
accurately.  The test readings from calibrated load cells and calibrated linear displacement 
transducers were recorded automatically by the test instruments.  These numbers were 
transcribed to paper tables and 100% checked to the data entry spreadsheets for accuracy. 
 
Shaw agrees that the triaxial results for this sample are significantly different than all other 
strength test results in this data batch.  Testing was observed by the laboratory manager, and 
the data records contain no indication that the reported values are due to anything other than 
the properties of the soil.  Any other explanation is speculative at this point. 
 
Bullet #3:  Ancillary moisture content results reported with UCS samples 700-R39, 708-R15, 
and 708-R24 do not appear to agree with moisture content results reported for these samples 
elsewhere. 
 
The moisture content for 700-R39 was incorrectly stated as 120%.  The correct result is 36.0%.   
The incorrect result was due to a data entry error caused by misreading technician’s bench 
sheets.  Subsequent QC checks also failed to identify the error. 
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The ancillary moisture content results for 708-R15 were self-identified by Shaw in March and 
corrections issued in the amended report dated May 3, 2006. 
 
The ancillary moisture content results reported for sample 708-R24 have been verified and are 
correct. 
 
Regarding the comment that soil samples may have been allowed to desiccate before testing, 
this did not occur.  Shaw’s staff applies sufficient protocols to ensure that the physical integrity 
of samples is maintained through testing.  Desiccated soils would probably exhibit brittle failure 
in strength tests.  In fact, UCS and UU triaxial tests of 708-R15 and 708-R24 indicate plastic 
deformation up to test termination at 15% strain, indicating that the specimens had not been 
allowed to dry. 
 
Bullet #4:  Questions about differences in reported dry densities across differing tests. 
 
Response:  It could be anticipated that all index properties, not just dry density, would be similar 
for aliquots within a single soil mass.  Golder’s questions can be answered by correcting 
moisture contents previously discussed, and by normal soil heterogeneity.  Specific comments 
are listed below. 
 
Dry density is determined by dividing the wet density by 1 + the moisture content.  Samples of 
identical wet densities will have differing dry densities if their moisture contents differ.  It is 
apparent that if moisture contents vary widely, the resulting dry densities will vary widely, also. 
 
Item #1 – As noted above, the ancillary moisture content reported with UCS sample 700-R39 
contained a previously undiscovered data entry error.  Since the correct moisture content for 
this specimen was 36% instead of 120%, the dry density will be reported as 85.3 pcf in the 
amended data sheet to be issued as a result of this review. 
 
Item #2 - As noted in the response above to Bullet #1, five ancillary moisture contents reported 
with UU triaxial results were not accurately calculated.  One of these five samples was 708-R8.  
Since the ancillary moisture content of this specimen was noted, the corresponding dry density 
will be reported accurately as 46.9 pcf in the amended data sheet to be issued as a result of this 
review.  Please note that “dry density” reflects the mass/volume of the entire soil mass, 
including voids and included gases (but not water), and is not the same as particle density. 
 
Item #3 – Dry densities were amended for sample 708-R15 based on corrected moisture data in 
the re-issued report dated May 3, 2006. 
 
Item #4 –  As stated, the dry density of the UCS sample is 19% lower than the dry density of the 
insitu density of the same sample.  These data have been verified.  Note that the wet densities 
differ by 16 pcf, and the moisture contents differ by 11%.  See the explanation in the first 
paragraph of this section above.  Nineteen percent variation in dry density is not an 
unreasonable amount for an earth material. 
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Item #5 – The dry densities reported as ancillary data to the UU triaxial tests for 708-R24, 715-
R6, 714-R16, and 715-R24 were affected by the miscalculation of moisture contents, as noted 
in #1 above.  These changes will be noted in the amended data sheet to be issued as a  
result of this review. 
 
We will issue corrected data pages where necessary based on the comments above.  Please let 
me know should you have additional questions or need additional information. 
 
Sincerely, 

 
Ralph Cole 
Manager, Geotechnical Laboratory 
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April 20, 2006 Our Ref: 053-2269 
 
 
S.M. Stoller 
990 South Public Road 
Suite A 
Lafayette, Colorado 80026 
 
Attention: Mr. Greg Lord, Senior Engineer 
 
 
RE: SHAW E & I, INC. RESPONSE TO GOLDER COMMENTS, GEOTECHNICAL 

LABORATORY TEST PROGRAM, MOAB PROJECT, GRAND COUNTY, UTAH 
 
Dear Mr. Lord: 
 
Golder Associates Inc. (Golder) has received and reviewed Shaw E & I, Inc.’s (Shaw’s) April 13, 
2006 letter responding to the first two of three Golder comment letters (March 20 and 22, 2006) on 
the first round of laboratory test results for the Moab Project.  This letter summarizes our response to 
Shaw’s letter.  To date we have received no response to our third letter dated March 23, 2006.   
 
Regarding Shaw’s responses to our March 20, 2006 review letter (Golder, 2006a), we have the 
following comments: 
 

• Bullet #1 – Ok, agreed. 

• Bullet #2 – Ok, agreed. 

• Bullet #3 – It appears that our comment on the Atterberg limits test results for 
samples 701-R8 and 702-R18 may have been misinterpreted.  Our comment was 
based on the fact that the summary table provided USCS symbols for the 
two tests as NP (non-plastic), while the actual test results indicated measurable 
plasticity.  Shaw’s retest results are encouraging as they indicate reproducibility 
based on similar liquid limit and plastic limit values. In addition, Shaw has now 
classified the samples as ML and CL-ML, respectively, so our comment has been 
addressed.   

• Bullet #4 – By definition, a soil is in a plastic state at a moisture content “lower” 
than its liquid limit (Prakash, 1995).  The liquid limit (LL) is the moisture content 
at which a soil suspension exhibits infinitesimal strength, and the soil is saturated 
at its liquid limit.  The plastic limit (PL) occurs when a soil passes from a plastic 
state to a semi-solid state.  Therefore, the test results provided by Shaw which 
indicate a negative plasticity index are probably an indication that the sample is 
actually non-plastic and the test methods are not applicable.  We would agree to a 
non-plastic classification for these materials. 

 
Regarding Shaw’s response to Letter #2 (Golder, 2006b), we have the following comments: 
 

• Bullet #1 – Ok, agreed. 



S.M. Stoller 
Greg Lord, Senior Engineer -2- 053-2269 
 

I:\05\2269\0100\Shawresp-Labtestpgm-042106\0532269 Shawresp-042106.Doc Golder Associates 

• Bullet #2 – Ok, agreed. 

• Bullet #3, second paragraph – Shaw provided corrected density results for sample 
708-R15 as 104.4 pcf and 59.6 pcf for the wet and dry densities, respectively.  
However, Shaw also states that the unconfined compressive test results are 
correct, with reported wet and dry densities of 119.2 pcf and 90.5 pcf, 
respectively.  This spread might be possible, but is unlikely for two samples 
taken from the same Shelby tube.  For now, Golder will proceed with our work 
using these test results, but with some continued concern about their accuracy. 

• Bullet #3, third paragraph – Sample 700-R8 with a calculated saturation of 
263 percent is claimed by Shaw to be accurate based on a check of their data 
entry.  They concur that the reported wet density of 174.8 pcf is high, but are 
confident of their test results.  We believe that this result is likely in error, but 
note that it might be possible if the sample contains a substantial amount of a 
weakly bonded, hydrated mineral such as gypsum.  If material is still available 
for this sample, we request that the test be re-evaluated.  If similar results are 
obtained, the mineralogy of the sample should be evaluated. 

• Bullet #3, fourth paragraph – Ok, agreed. 

• Bullet #3, table – Ok, agreed, except that we believe the sample labeled as 
708-R13 is actually referring to 708-R15. 

• Bullet #4 – Shaw states that moisture content can vary by plus or minus 
20 percent or more for long cores.  When comparing the results for sample 
708-R15 from pages 10, 23, and 125, moisture contents of 75.2, 62.1, and 
31.7 percent are reported.  Other samples undergoing a similar series of testing 
exhibited identical moisture contents for all test specimens.  Therefore, we are 
still concerned about the results for 708-R15 because the measured moisture 
content range is considerably broader than 20 percent variation suggested as 
reasonable by Shaw and much broader than the range obtained for other samples 
tested.  For now, Golder will proceed with our work using these test results, but 
with some continued concern about their accuracy. 

• Bullet #5 – Ok, agreed except that the test results are for minus #200 results, not 
specific gravity as stated in Shaw’s letter.  The second to last sentence states that 
the results for 720-R3, 700-R4, and 700-R5 are reported on page 28.  We assume 
that Shaw actually is referring to samples 720-R3, 720-R4, and 720-R5.  
However, minus #200 test results for sample 720-R4 were not requested, nor are 
they reported on page 28.  Therefore, some clarification is still required. 

 
Golder appreciates the opportunity to work with Stoller on this project.  Please contact the 
undersigned at (303)980-0540 if you have any questions. 
 
Sincerely, 
 
GOLDER ASSOCIATES INC. 
 
 
 
James M. Johnson, P.E.     Kimberly Finke Morrison, P.E., R.G. 
Principal      Senior Project Engineer 
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August 21, 2006 Our Ref: 053-2269 
 
 
S.M. Stoller 
105 Technology Drive, Suite 190 
Broomfield, CO 80021 
 
Attention: Mr. Greg Lord, Senior Engineer 
 
RE: REVIEW OF SHAW’S RESPONSE TO LETTER #3 COMMENTS REGARDING 

PARTIAL DATA SET, SHAW E & I, INC. GEOTECHNICAL LABORATORY TEST 
PROGRAM, MOAB PROJECT, GRAND COUNTY, UTAH 

 
Dear Mr. Lord: 
 
In March 2006, Golder Associates Inc. (Golder) received geotechnical laboratory test results from 
Shaw E & I, Inc. (Shaw) for the Moab Project in Grand County, Utah.  After a thorough review of the 
laboratory test data, Golder issued several letters to Shaw (via S.M. Stoller) requesting clarification 
on data discrepancies. 
 
Golder provided a letter on 20 March 2006 (Letter #1) providing initial comments resulting from a 
first review of Shaw’s laboratory data to assess the reasonableness and completeness of the results.  A 
second letter was issued on 22 March 2006 (Letter #2) providing additional comments resulting from 
a more detailed review of the lab testing results.  A third letter was issued on 23 March 2006 (Letter 
#3) that presented additional comments resulting from an in-depth review of the unconsolidated 
undrained (UU) triaxial test results and the unconfined compressive strength test results.  In previous 
correspondence, Shaw provided response to Letters #1 and #2. 
 
On 17 August 2006, Golder received a partial response to the issues brought up on Letter #3 in the 
form of six replacement sheets for the lab testing report.  Data in this submittal included one 
unconfined compressive strength test result and five UU triaxial test results.  All six of the 
replacement sheets appear to have been changed to address Golder’s comments in Letter #3; however, 
comments pertaining to other sheets in the report were not addressed.  The following comments 
reference unaddressed bullet items in Letter #3: 
 

• The moisture content comment pertaining to UU triaxial test sample 708-R15 was 
not addressed.  Moisture contents of 62.1 and 75.2 percent were reported for this 
sample in two different places in Shaw’s report.  We believe that the moisture 
content was measured for material extruded from two discrete depths within the 
Shelby tube, and this variation in moisture content can be expected if this is indeed 
the case.  

• The second bullet item from Letter #3 was not addressed.  This item referred to the 
large variation in results between unconfined compressive strength (i.e., 6.2 psi) and 
undrained strength from the UU triaxial test (i.e., 133.4 psi) for sample 700-R30.   
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• The reported moisture contents for samples 708-R15 and 708-R24 discussed in the 
third bullet item from Letter #3 were not addressed. 

• In the fourth bullet item from Letter #3, the dry density discrepancies noted for 
samples 708-R15 and 708-R24 were not addressed.   

 
Golder does not intend to pursue the remaining subset of data discrepancies any further as we are not 
using the questionable data in our current modeling efforts and the addition of this data would likely 
have little to no impact on the modeling results.  Of course, we will continue to assist Stoller as 
needed if additional followup is requested. 
 
Golder appreciates the opportunity to work with Stoller on this project.  Please contact the 
undersigned at (303)980-0540 if you have any questions. 
 
Sincerely, 
 
GOLDER ASSOCIATES INC. 
 
 
 
 
James M. Johnson, P.E. 
Principal 
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March 20, 2006 Our Ref: 053-2269 
 
S.M. Stoller 
990 South Public Road, Suite A 
Lafayette, Colorado 80026 
 
Attention: Mr. Greg Lord, Senior Engineer 
 
RE: REVIEW OF PARTIAL DATA SET, SHAW E & I, INC. GEOTECHNICAL 

LABORATORY TEST PROGRAM, MOAB PROJECT, GRAND COUNTY, UTAH 
 
Dear Mr. Lord: 
 
Golder Associates Inc. (Golder) received on March 13, 2006 the first of an expected two rounds of 
geotechnical laboratory test results from Shaw E & I, Inc. (Shaw).  We have performed an initial 
review to assess the reasonableness and completeness of the results.  Shaw indicates that the first 
round of testing includes test results for the first shipment of samples received from the Moab Project 
in Grand County, Utah.  This batch of 121 soil samples was received at their facility on February 1, 
2006. 
 
Golder has the following observations and comments on the test results received to date (Round 1): 
 

• Missing minus #200 sieve tests for samples 700-R16, 700-R20, and 700-R24.  We 
request that Shaw complete these tests and add the test results to the report. 

• Sieve analysis was missing for sample 717-R10.  It is possible that the data was 
mis-labeled 716-R10, which was an unassigned sample.  We request that Shaw 
determine the correct sample designation, correct the report if necessary, and 
complete the sieve analysis on 717-R10 if the wrong sample was tested.  

• Samples 701-R8 and 702-R18 were classified as NP (non-plastic), though the 
samples exhibited plasticity.  We request that Shaw visually evaluate these samples 
and reassess the test results to make sure the results match the observed material 
types. 

• Samples 712-R11 and 720-R12 were reported to have a higher plastic limit than 
liquid limit, therefore producing a negative plasticity index.  We request that the 
Atterberg limits testing on these two samples be re-evaluated. 

 
Shaw indicates that the second round of testing will be conducted on the subsequent sample shipment 
received at their facility on February 15, 2006.  Golder will perform a similar review of these results 
when available.  The second round of testing is expected to include: 
 

• Test pit samples, with the exception of GATP-10 samples 1 and 2; 
• Shelby tube samples:  701-R26 and 706-R20; and 
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• Split spoon samples:  706-R22, 707-R17, 707-R28, 710-R1, 710-R3, 710-R19, 713-
R1, 713-R13, 715-R3, 718-R5, 718-R7, 718-R9, 718-R11, 718-R13, 718-R15, 718-
R17, 722-R1, 722-R2, 722-R3, and 722-R5. 

 
 
Golder appreciates the opportunity to work with Stoller on this project.  Please contact the 
undersigned at (303)980-0540 if you have any questions. 
 
Sincerely, 
 
GOLDER ASSOCIATES INC. 
 
 
 
 
James M. Johnson, P.E. 
Principal 
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March 22, 2006 Our Ref: 053-2269 
 
S.M. Stoller 
990 South Public Road 
Suite A 
Lafayette, Colorado 80026 
 
Attention: Mr. Greg Lord, Senior Engineer 
 
RE: ADDITIONAL REVIEW OF PARTIAL DATA SET, SHAW E & I, INC. 

GEOTECHNICAL LABORATORY TEST PROGRAM, MOAB PROJECT, GRAND 
COUNTY, UTAH 

 
Dear Mr. Lord: 
 
Golder Associates Inc. (Golder) received on March 13, 2006 the first of an expected two rounds of 
geotechnical laboratory test results from Shaw E & I, Inc. (Shaw).  We provided a letter on 20 March 
2006 providing initial comments resulting from a first review of the data to assess the reasonableness 
and completeness of the results.  This letter presents additional comments resulting from a more 
detailed review of the lab testing results.   
 
Shaw indicates that the first round of testing includes test results for the first shipment of samples 
received from the Moab Project in Grand County, Utah.  This batch of 121 soil samples was received 
at their facility on February 1, 2006. 
 
Golder provides the following additional observations and comments regarding the test results 
received to date (Round 1): 
 

• In the sample number cross-reference list, sample number 713-R11 (BC0870) is not listed.  
We request that Shaw add the sample to the list, as data for the sample was included in the 
report. 

 
• On pages 9 and 10 of 162, lab samples BC0762, BC0768, and BC0779 appear to be mis-

labeled as samples 700-R33, 701-R24, and 704-R20, respectively.  Based on the sample 
number cross-reference list, samples BC0762, BC0768, and BC0779 correspond to samples 
701-R33, 702-R24, and 707-R20, respectively.  On page 12 of 162, lab sample BC0823 is 
mis-labeled as sample 7126-R11.  We believe that this sample corresponds to 716-R11.  We 
request that Shaw provide confirmation and correct the data, accordingly. 

 
• Several of the measured bulk and dry density values presented in the tables on pages 

22 through 25 appear suspect due to either very high or very low measured density.  Sample 
700-R8 with a reported bulk density of 174.8 pcf, sample 708-R15 with a reported dry 
density of 32.2 pcf and sample 713-R5 with a dry density of 31.0 pcf are especially 
questionable.  Sample 708-R15 is likely in error due to a data entry mistake whereby the 
sample diameter was entered as about 5.54 inches, though no sampler used for the program 
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was larger than about 2.9 inches in diameter.  Golder conducted a more thorough quality 
control check of the density data by calculating the sample saturation (S) and void ratio (e) 
based on the reported or assumed specific gravity (SG), reported water content (w), and 
reported dry density (γd).  Samples with large void ratios (in excess of 3.8) are considered 
suspect, which includes samples 708-R15 and 713-R5.  With the exception of near-surface 
samples or alluvial samples that are likely not saturated, samples with calculated saturations 
much less or much greater than 100 percent are also considered questionable, which includes 
samples 700-R8 (S=263%), 701-R30 (S=20%), 702-R10 (S=61%), 708-R15 (S=48%), 
710-R16 (S=143%), 712-R7 (S=66%), 713-R5 (S=46%), and 716-R9 (S=68%).  Additional 
samples of concern include 700-R12 (S=119%), 700-R35 (S=116%), 701-R18 (S=112%), 
701-R22 (S=109%), 702-R24 (S=108%), 706-R12 (S=110%), 710-R12 (S=110%), 712-R13 
(S=110%), 715-R24 (S=112%), and 716-R13 (S=107%).  We request that Shaw double-check 
their data entry in these tables as the bulk and dry density values appear to be calculated 
based on the values entered for average length, average diameter, wet weight, and moisture 
content. 

 
• On page 10, the moisture content reported for sample 708-R15 was 75.2 percent, while on 

page 23, the moisture content reported for the same sample was 62.1 percent.  We request 
that Shaw determine the correct moisture content and correct the report where necessary.  

 
• On page 26, the first three Shaw sample numbers (BC0750, BC0751, and BC0752) are 

reported as client sample numbers 720-R3, 720-R4, and 720-R5.  The sample number cross 
reference list indicates that these sample numbers correspond to client sample numbers 
700-R16, 700-R20, and 700-R24.  We request that Shaw determine the correct sample 
numbers and correct the report accordingly. 

 
• We have compared the reported percent fines on pages 26 through 28 to the boring log 

descriptions.  Samples which differed considerably based on fines content from the field 
descriptions include the following:   

 
Sample Number Reported Fines Content Field Description 

702-R14 95.6 Silty sand (SM) 
713-R9 100.0 Sandy silt (ML) 
716-R11 86.6 Silty sand (SM) 
716-R4 7.3 Silty sand (SM) 
717-R18 96.9 Sandy silt (ML) 
720-R12 83.3 Silty sand (SM) 
720-R14 97.0 Silty sand (SM) 
720-R4 0.0 Silty sand (SM) 

 
 We understand that discrepancies are expected between field classifications and laboratory 

test results particularly due to limitations associated with the field methods.  However, for 
completeness, we request that Shaw double-check the data entry for the above-mentioned 
results. 

 
• On page 100, the field sample number is listed as 716-R10.  We believe that this is actually 

sample number 717-R10, based on the sample number cross reference list.  We request that 
Shaw confirm the sample number and correct the report if necessary. 

 



S.M. Stoller  March 22, 2006 
Mr. Greg Lord -3- 053-2269 
 

I:\05\2269\0100\0532269-SHAWLABTESTREVIEW-032206.DOC Golder Associates 

In our 20 March 2006 letter, we provided initial observations and comments on the test results 
received to date (Round 1).  These observations and comments are presented below for easy reference 
and completeness: 
 

• Missing minus #200 sieve tests for samples 700-R16, 700-R20, and 700-R24.  We 
request that Shaw complete these tests and add the test results to the report. 

 
• Sieve analysis was missing for sample 717-R10.  It is possible that the data was mis-

labeled 716-R10, which was an unassigned sample.  We request that Shaw determine 
the correct sample designation, correct the report if necessary, and complete the sieve 
analysis on 717-R10 if the wrong sample was tested.  

 
• Samples 701-R8 and 702-R18 were classified as NP (non-plastic), though the 

samples exhibited plasticity.  We request that Shaw visually evaluate these samples 
and reassess the test results to make sure the results match the observed material 
types. 

 
• Samples 712-R11 and 720-R12 were reported to have a higher plastic limit than 

liquid limit, therefore producing a negative plasticity index.  We request that the 
Atterberg limits testing on these two samples be re-evaluated. 

 
Shaw indicates that the second round of testing will be conducted on the subsequent sample shipment 
received at their facility on February 15, 2006.  Golder will perform a similar review of these results 
when available.  The second round of testing is expected to include: 
 

• Test pit samples, with the exception of GATP-10 samples 1 and 2; 
 
• Shelby tube samples:  701-R26 and 706-R20; and 
 
• Split spoon samples:  706-R22, 707-R17, 707-R28, 710-R1, 710-R3, 710-R19, 713-

R1, 713-R13, 715-R3, 718-R5, 718-R7, 718-R9, 718-R11, 718-R13, 718-R15, 718-
R17, 722-R1, 722-R2, 722-R3, and 722-R5. 

 
 
Golder appreciates the opportunity to work with Stoller on this project.  Please contact the 
undersigned at (303)980-0540 if you have any questions. 
 
Sincerely, 
 
GOLDER ASSOCIATES INC. 
 
 
 
James M. Johnson, P.E. 
Principal 
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March 23, 2006 Our Ref: 053-2269 
 
 
S.M. Stoller 
990 South Public Road 
Suite A 
Lafayette, Colorado 80026 
 
Attention: Mr. Greg Lord, Senior Engineer 
 
RE: FURTHER REVIEW COMMENTS (LETTER #3) FOR PARTIAL DATA SET, SHAW E 

& I, INC. GEOTECHNICAL LABORATORY TEST PROGRAM, MOAB PROJECT, 
GRAND COUNTY, UTAH 

 
Dear Mr. Lord: 
 
Golder Associates Inc. (Golder) received on March 13, 2006 the first of an expected two rounds of 
geotechnical laboratory test results from Shaw E & I, Inc. (Shaw).  Shaw indicates that the first round 
of testing includes test results for the first shipment of samples received from the Moab Project in 
Grand County, Utah.  This batch of 121 soil samples was received at their facility on February 1, 
2006. 
 
We provided a letter on 20 March 2006 providing initial comments resulting from a first review of 
Shaw’s laboratory data to assess the reasonableness and completeness of the results.  A second letter 
was issued on 22 March 2006 providing additional comments resulting from a more detailed review 
of the lab testing results.  This third letter presents additional comments resulting from an in-depth 
review of the unconsolidated undrained (UU) triaxial test results and the unconfined compressive 
strength test results.   
 
Based on a review of the UU triaxial test results and the unconfined compressive strength test results, 
we provide the following comments: 
 

• Five of the UU test samples were reported to have unreasonably high moisture 
contents, as follows:  708-R8 (BC0787) – 578%; 708-R24 (BC0785) – 347%; 715-
R6 (BC0821) – 217%; 715-R16 (BC0817) – 346%; and 715-R24 (BC0819) – 272%.  
These moisture contents differ significantly from the in-situ moisture contents 
reported for the same samples on pages 10 and 12 of the report, which range from 24 
to 99 percent.  The moisture content reported for UU test sample 708-R15 (62.1%) 
differs from that indicated on page 10 (75.2%), but is the same as the moisture 
content reported on page 23. The moisture contents reported on the UU test sheets for 
the remaining samples (700-R12, 700-R30, and 700-R39) matched the moisture 
contents reported on pages 9 through 15 of the report.  We request that Shaw confirm 
the sample moisture contents and correct the report accordingly. 
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• With a stress at failure of 133.4 pounds per square inch (psi), UU test sample 700-
R30 (BC0753) was reported to have a stress at failure that is an order of magnitude 
higher than that for any of the other test samples.  An unconfined compressive 
strength of the same sample produced a failure stress of only 6.2 psi.  Golder requests 
that Shaw confirm the test data and correct the report as needed.. 

 
• The reported moisture contents for three of the unconfined compressive strength tests 

differed significantly from the in-situ moisture contents reported on pages 9 through 
15 of the report, as follows:  700-R39 (BC0755) – 120% compared to 50%; 708-R15 
(BC0783) – 32% compared to 75% (on page 10) or 62% (on page 23); and 708-R24 
(BC0785) – 41% compared to 24%.  If the unconfined compressive strength tests 
were conducted after the samples were allowed to dry out to lower moisture contents, 
the strength results would likely be skewed unconservatively.  In the case of the 
unconfined compressive strength test sample with a reported moisture content 
considerably higher than the in-situ result, no explanation other than data entry error 
can be inferred.  We request that Shaw confirm the sample moisture contents and 
correct the report accordingly. 

 
• The in-situ densities reported on pages 22 through 25 of the report should be similar 

to the in-situ densities reported for the same sample numbers on the unconfined 
compressive strength and UU triaxial test results.  When doing a comparison of the 
reported dry densities, the following differences were noted:  (1) unconfined 
compressive strength test sample 700-R39 was reported to have a dry density 29% 
lower than both the in-situ density and the UU test density; (2) UU test sample 708-
R8 was reported to have a dry density 72% lower than the in-situ density, which was 
similar to the unconfined compressive strength test sample density; (3) sample 708-
R15 was reported to have three very different dry densities (by as much as 200% 
different), with values of 32, 65, and 91 pounds per cubic foot (pcf) for the in-situ, 
UU triaxial test, and unconfined compressive strength test, respectively;  (4) 
unconfined compressive strength test sample 708-R24 was reported to have a dry 
density 19% lower than the in-situ density; and (5) UU test samples 708-R24, 715-
R6, 715-R16, and 715-R24 had reported dry densities 54 to 71% lower than the 
reported in-situ dry density, likely due to the aforementioned water content errors.  
Golder requests that Shaw confirm the data with regard to density and moisture 
content, and correct the report accordingly.  

 
In our 20 March 2006 letter, we provided initial observations and comments on the test results 
received to date (Round 1).  These observations and comments are presented below for easy reference 
and completeness: 
 

• Missing minus #200 sieve tests for samples 700-R16, 700-R20, and 700-R24.  We 
request that Shaw complete these tests and add the test results to the report. 

 
• Sieve analysis was missing for sample 717-R10.  It is possible that the data was mis-

labeled 716-R10, which was an unassigned sample.  We request that Shaw determine 
the correct sample designation, correct the report if necessary, and complete the sieve 
analysis on 717-R10 if the wrong sample was tested.  
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• Samples 701-R8 and 702-R18 were classified as NP (non-plastic), though the 
samples exhibited plasticity.  We request that Shaw visually evaluate these samples 
and reassess the test results to make sure the results match the observed material 
types. 

 
• Samples 712-R11 and 720-R12 were reported to have a higher plastic limit than 

liquid limit, therefore producing a negative plasticity index.  We request that the 
Atterberg limits testing on these two samples be re-evaluated. 

 
In our 22 March 2006 letter, we provided additional observations and comments on the test results 
received to date (Round 1).  These observations and comments are presented below for easy reference 
and completeness: 
 

• In the sample number cross-reference list, sample number 713-R11 (BC0870) is not 
listed.  We request that Shaw add the sample to the list, as data for the sample was 
included in the report. 

 
• On pages 9 and 10 of 162, lab samples BC0762, BC0768, and BC0779 appear to be 

mis-labeled as samples 700-R33, 701-R24, and 704-R20, respectively.  Based on the 
sample number cross-reference list, samples BC0762, BC0768, and BC0779 
correspond to samples 701-R33, 702-R24, and 707-R20, respectively.  On page 12 of 
162, lab sample BC0823 is mis-labeled as sample 7126-R11.  We believe that this 
sample corresponds to 716-R11.  We request that Shaw provide confirmation and 
correct the data, accordingly. 

 
• Several of the measured bulk and dry density values presented in the tables on pages 

22 through 25 appear suspect due to either very high or very low measured density.  
Sample 700-R8 with a reported bulk density of 174.8 pcf, sample 708-R15 with a 
reported dry density of 32.2 pcf and sample 713-R5 with a dry density of 31.0 pcf are 
especially questionable.  Sample 708-R15 is likely in error due to a data entry 
mistake whereby the sample diameter was entered as about 5.54 inches, though no 
sampler used for the program was larger than about 2.9 inches in diameter.  Golder 
conducted a more thorough quality control check of the density data by calculating 
the sample saturation (S) and void ratio (e) based on the reported or assumed specific 
gravity (SG), reported water content (w), and reported dry density (γd).  Samples with 
large void ratios (in excess of 3.8) are considered suspect, which includes samples 
708-R15 and 713-R5.  With the exception of near-surface samples or alluvial samples 
that are likely not saturated, samples with calculated saturations much less or much 
greater than 100 percent are also considered questionable, which includes samples 
700-R8 (S=263%), 701-R30 (S=20%), 702-R10 (S=61%), 708-R15 (S=48%), 710-
R16 (S=143%), 712-R7 (S=66%), 713-R5 (S=46%), and 716-R9 (S=68%). 
Additional samples of concern include 700-R12 (S=119%), 700-R35 (S=116%), 701-
R18 (S=112%), 701-R22 (S=109%), 702-R24 (S=108%), 706-R12 (S=110%), 710-
R12 (S=110%), 712-R13 (S=110%), 715-R24 (S=112%), and 716-R13 (S=107%).  
We request that Shaw double-check their data entry in these tables as the bulk and 
dry density values appear to be calculated based on the values entered for average 
length, average diameter, wet weight, and moisture content. 
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• On page 10, the moisture content reported for sample 708-R15 was 75.2 percent, 
while on page 23, the moisture content reported for the same sample was 62.1 
percent.  We request that Shaw determine the correct moisture content and correct the 
report where necessary.  

 
• On page 26, the first three Shaw sample numbers (BC0750, BC0751, and BC0752) 

are reported as client sample numbers 720-R3, 720-R4, and 720-R5.  The sample 
number cross reference list indicates that these sample numbers correspond to client 
sample numbers 700-R16, 700-R20, and 700-R24. We request that Shaw determine 
the correct sample numbers and correct the report accordingly. 

 
• We have compared the reported percent fines on pages 26 through 28 to the boring 

log descriptions.  Samples which differed considerably based on fines content from 
the field descriptions include the following:   

 
Sample Number Reported Fines Content Field Description 

702-R14 95.6 Silty sand (SM) 
713-R9 100.0 Sandy silt (ML) 
716-R11 86.6 Silty sand (SM) 
716-R4 7.3 Silty sand (SM) 
717-R18 96.9 Sandy silt (ML) 
720-R12 83.3 Silty sand (SM) 
720-R14 97.0 Silty sand (SM) 
720-R4 0.0 Silty sand (SM) 

 
We understand that discrepancies are expected between field classifications and laboratory test results 
particularly due to limitations associated with the field methods.  However, for completeness, we 
request that Shaw double-check the data entry for the above-mentioned results. 
 

• On page 100, the field sample number is listed as 716-R10.  We believe that this is 
actually sample number 717-R10, based on the sample number cross reference list.  
We request that Shaw confirm the sample number and correct the report if necessary. 

 
Shaw indicates that the second round of testing will be conducted on the subsequent sample shipment 
received at their facility on February 15, 2006.  Golder will perform a similar review of these results 
when available.  The second round of testing is expected to include: 
 

• Test pit samples, with the exception of GATP-10 samples 1 and 2; 
 
• Shelby tube samples:  701-R26 and 706-R20; and 
 
• Split spoon samples:  706-R22, 707-R17, 707-R28, 710-R1, 710-R3, 710-R19, 713-

R1, 713-R13, 715-R3, 718-R5, 718-R7, 718-R9, 718-R11, 718-R13, 718-R15, 718-
R17, 722-R1, 722-R2, 722-R3, and 722-R5. 
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Golder appreciates the opportunity to work with Stoller on this project.  Please contact the 
undersigned at (303)980-0540 if you have any questions. 
 
Sincerely, 
 
GOLDER ASSOCIATES INC. 
 
 
 
James M. Johnson, P.E. 
Principal 



 

 
 
 

 
 
 
 

Geotechnical Laboratory 
PO Box 4339 

1570 Bear Creek Road 
Oak Ridge TN 37830 

(865) 482-6497

 
April 13, 2006 
 
Erin Stanley 
General Engineering Laboratories 
2040 Savage Road 
Charleston SC 29407 
 
RE:  Moab data report comments, 109855.01210000 
 
Dear Ms. Stanley, 
 
Shaw reported test results on March 13, 2006 for 122 geotechnical samples received February 
1, 2006.  Golder reviewed the data package and commented to Stoller on March 20 and March 
22, 2006.  This correspondence responds to questions and comments contained in Golder’s 
letters to Stoller.  Shaw also identified several discrepancies in the original report and will re-
issue the report with corrections/clarifications. 
 
Golder’s review dated March 20, 2006 
Bullet #1, missing minus #200 sieve tests for samples 700-R16, 700-R20, and 700-R24. 
Response – page 26 lists data for Shaw sample numbers BC0750, BC0751, and BC0752.  
These sample numbers correspond to field sample numbers 700-R16, 700-R20, and 700-R24, 
respectively, and not the field numbers listed on the data page. 
 
Bullet #2, sieve analysis data missing for 717-R10. 
Response – Data results labeled 716-R10 are actually for 717-R10. 
 
Bullet #3, Nonplastic Atterberg limits test results questioned for samples 701-R8 and 702-R12. 
Response – Shaw elected to re-analyze these samples at our expense.  The second tests 
yielded LL=25, PI=2, USCS=ML for the former; and LL=23, PI=6, USCS=CL-ML for the latter.  
The same technician performed the second tests as performed the original analyses.  The 
Atterberg tests are somewhat subjective and the second results may have been influenced by 
Golder’s request.  In any case, the samples exhibited very low plasticity. 
 
Bullet #4, Plastic limit results questioned for samples 712-R11 and 720-R12. 
Response - Shaw elected to re-analyze these samples at our expense.  The second tests 
yielded LL=25, PI=1, USCS=ML for the former; and LL=22, PI=(-1), USCS=NP for the latter.  
The same technician performed the second tests as performed the original analyses.  The 
Atterberg tests are somewhat subjective and the second results may have been influenced by 
Golder’s request.  In any case, the samples exhibited extremely low plasticity.  Second round 
results are consistent with original results. 
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Shaw Project Name: GEL – Moab 
Shaw Project No.  109855.01210000 
 
 

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

Golder’s review dated March 22, 2006 
Bullet #1, sample number 713-R11 not included in sample cross-reference list. 
Response - We concur and will include this sample in the report re-issue. 
 
Bullet #2, incorrectly typed field sample ID’s, pp. 9, 10, 12. 
Response – We concur with Golder’s assumptions and these entries will be amended in the re-
issued report. 
 
Bullet #3, certain density values questioned. 
Response – Data are calculated from physical specimen measurements.  Three specimen 
lengths are averaged, and three diameter measurements are averaged to determine gross 
volume.  In some cases, one or two of the three measurements was entered incorrectly and was 
not identified during transcription checks. 
 
Field sample number 708-R15: density values were reported incorrectly on the density data 
sheet (p. 23) but are reported correctly on the unconfined compressive strength report sheet (p. 
125).  The correct results for 708-R15 are 104.4 pcf wet density, 59.6 pcf dry density. 
 
The bench data was entered correctly for sample 700-R8.  We agree that the reported wet 
density appears very high.  The sample also has a high specific gravity value. 
 
The bench data was not entered correctly for sample 713-R5.  The correct results are 97.3 pcf 
wet density, 55.4 pcf dry density.  These data will be amended in the report re-issue. 
 
We re-performed the transcription checks for all density data reported.  Changes needed are 
included in the table below: 
 

Field sample 
ID 

Original wet 
density, pcf 

Original dry 
density, pcf 

New wet 
density, pcf 

New dry 
density, pcf 

700-R12 124.1 89.1 106.1 76.2 
700-R5 128.4 118.1 128.3 118.0 

702-R14 120.9 89.4 126.4 93.5 
707-R8 137.6 120.1 137.4 119.9 

708-R13 52.2 32.2 104.4 59.6 
710-R16 128.3 80.0 107.3 66.9 
713-R5 54.4 31.0 97.3 55.4 

720-R14 116.0 90.2 124.5 96.8 
 
 
Bullet #4, discrepancy between reported moisture result, sample 708-R15. 
Response – both results are correct.  The laboratory routinely gathers moisture content data on 
sample aliquots when multiple analyses are requested on the same sample.  The moisture 
content of large samples, especially long soil cores, can vary +/-20% or more depending on 
where the aliquot is obtained in the core.  The moisture content reported on a particle-size 
distribution report sheet may not match the moisture content reported on a UCS report sheet, 
for example, depending on where the test material was obtained in the core length. 
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Shaw Geotechnical
Laboratory
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Bullet #5, sample ID correlation, specific gravity results. 
Response – The sample number cross-reference list is correct.  The field numbers reported on 
page 26 for BC0750, BC0751, and BC0752 should be 700-R16, 700-R20, and 700-R24, 
respectively.  Results for 720-R3, 700-R4, and 700-R5 are reported on page 28.  Page 26 will 
be amended on the report re-issue. 
 
Bullet #6, questions about ASTM D 1140 results versus boring log visual descriptions. 
Response – We re-performed the transcription check for –200 analyses.  The result for 722-R4 
was found to be 21.3% passing the #200 sieve, instead of zero.  All other numerical entries are 
correct. 
 
We elected to re-analyze the samples highlighted by Golder.  The new results are given below: 
 

Field Sample ID Original result, % 
passing 

New result, % passing 

702-R14 95.6 95.5 
713-R9 100.0 87.3 

716-R11 86.6 71.8 
716-R4 7.3 8.4 

717-R18 96.9 99.3 
720-R12 83.3 96.4 
720-R14 97.0 96.2 

 
These new data correlate well with original results and are within the expected degree of 
heterogeneity of 24-in. soil cores. 
 
Bullet #7, sample ID question, p.100. 
Response – The correct sample ID for BC0834 is 717-R10.  The field sample ID will be 
amended on page 100 for the report re-issue. 
 
We will re-issue the data report for this first set of samples shortly.  Please do not hesitate to 
contact us if additional information is needed.  Shaw regrets the inconvenience that the original 
data report may have caused the receiving parties. 
 
 
Best regards, 
 
 
 
Ralph Cole 
Manager, Geotechnical Laboratory 
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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 final disposal of the Moab uranium mill tailings. The 
proposed disposal cell would cover approximately 250 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 supplemental geotechnical properties of native materials for 
the Crescent Junction Disposal Site.  
 
These data will be incorporated into Attachment 5 of the Remedial Action Plan and Site Design for 
Stabilization of Moab Title I Uranium Mill Tailings at Crescent Junction, Utah, Site (RAP) and summarized 
in appropriate sections of the Remedial Action Selection (RAS) report for the Moab Site. 
 
Method of Solution: 
 
Samples described herein were collected from the Crescent Junction Disposal Site during the 2005 
geological and geotechnical investigation. The samples were collected from the 0150 series test pits, 
whose locations appear in Figure 1. Lithologic descriptions of soils encountered in the test pits are 
summarized in Attachment 5, Volume 1, Appendix D of this Remedial Action Plan. Analyses performed 
included hydraulic conductivity (ASTM Test Method D5084), triaxial compressive strength (ASTM Test 
Method D4767), pinhole tests (ASTM Test Method D4647), and laboratory moisture retention tests 
(ASTM Method D3152). Laboratory results that appeared in the original version of this calculation are 
presented in Appendixes A and B of this revised calculation.  
 
Data quality checks of the original laboratory data revealed that retests would be needed for the triaxial 
compressive strength and hydraulic conductivity analyses of sample number 154 at 20 ft. Laboratory 
results of this retest are presented in Appendix C of this revised calculation.  
 
In addition, data-quality checks also indicated that retests of hydraulic conductivity would be required for 
sample numbers 152 at 23 ft, 154 at 12 ft, and 156 at 12 ft.  Laboratory results of these retests are 
contained in Appendix D of this revised calculation. With the completion of the triaxial and hydraulic 
conductivity retests, which are documented in Appendixes C and D of this revised calculation, all data 
quality deficiencies associated with the original calculation were resolved.  
 
Assumptions:  
 
Not applicable. 
 
Calculation: 
 
Laboratory results from the testing are contained in Appendixes A through D of this revised calculation. A 
summary of the index properties of the natural materials from this data set are contained in Table 1.  
 
Discussion: 
 
N/A  
 
Conclusion and Recommendations: 
 
N/A 
 
Computer Source: 
 
N/A 
 



 

 

 
Table 1. Summary of Supplemental Geotechnical Properties for Native Soil Materials at the Crescent Junction Site 
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Volumetric Water 
Content at 15-bar CU Triax.Shear 

Sample 
No. 

Depth 
(ft) 

Field 
Description 

Atterberg 
Limits 

(LL/PL/PI) 

Passing 
No. 200 

(%) 

Specific 
Gravity 

�max 
(Modified 
Proctor) 

(pcf) 

wopt 
(Modified 
Proctor) 

(%) 

At 
112 pcf 

Dry 
Density 

At 
104 pcf 

Dry 
Density 

Hydraulic 
Conductivity 

(cm/s) Cohesion 
(psf) 

Effective 
Friction 
Angle, 

Degrees 
TP-151 4.5 sheet wash 24/19/5 66  118.5 13      

7.5 sheet wash 26/17/9 74 2.64 120.5 13 18 16.3 8.7E-07 0 28.7 

15 fluvial/eolian 21/18/3 84 2.63 127.5 10 16 14.7 6.1E-06   TP-152 

23 weathered 
shale 

33/21/12 97  121 12 24.6 22.1 1.7E-06 330 24.2 

3.5 sheet wash 23/18/5 72 2.68 120.5 12.5 18.9 17.2  0 37.9 
TP-153 

8.5 fluvial/eolian NP 67 2.65 118 11 11.7 10.4 1.4E-04 0 28.8 

4 sheet wash 22/18/4 83  123 12      

12 fluvial/eolian 20/17/3 63 2.65 122 12   1.9E-06   TP-154 

20 weathered 
shale 

38/18/20 95 2.73 120.5 13 21.6 19.9 8.0E-07 160 23.1 

TP-156 5 sheet wash 24/17/7 69 2.82 120 11.5 16.7 14.2    

TP-156 12 eolian 19/17/2 64 2.64 124.5 11   3.0E-06 0 30.7 

TP-156 22 weathered 
shale 25/18/7 84 2.56 127.5 11 20.9 16.3 5.9E-09 96 31.1 



 

 

 
Figure 1. Location of Test Pits at the Crescent Junction, Utah, Disposal Site 
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