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EX-1 CORE LOG
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UTAH STATE 1 CORE LOG
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Well name: Utah State 1 (U102)

Operator: Tosco Corp.

Location: Section 26, T.9 S., R. 21 E., SLBLM
UTM E 626967, UTM N 4430197 (NAD 83)

Ground elevation: 4911 ft

Year drilled: 1974

Cored interval: 1570 - 2600 ft (slabbed)

Core location: Utah Core Research Center

Plate 3
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Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Siltstone / very fine sandstone
- often bitumen stained

Clay-rich mudstone
- slightly calcareous/dolomitic

Dolomitic mudstone
- slightly clay-rich

Nahcolite bed (NaHCO;)

Named ash / tuff

bundant fractures filled
ith shortite [Na,Ca,CO;);]
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Core Log Explanation B—
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Calcareous mudstone
- slightly dolomitic I
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Sample analyzed with XRF
Nahcolite nodule

Small shortite/nahcolite crystals
Pyrite/ Marcasite/ Pyrrhotite crystals
Flat/planar lamination

Low angle lamination

Wavy lamination

Ripples

Soft sediment deformation/
convolute bedding

Dewatering structure
Load casts
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Scour with massive fill
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Organic-rich interval
Plant material

Bone fragments
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("botfly" larvae)

Gar fish scales
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Near-vertical fracture -
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UTAH STATE 42-34 CORE LOG

Well name: Utah State 42-34 (U113)
Operator: Tosco Corp.

Core Log Explanation

Location: Section34,T.9S.,R.21 E., SLBLM Calcareous/dolomitic mudstone @ Nahcolite nodule [NaHCO;]
UTM E 625568, UTM N 4428012 (NAD 83) - ) ggﬁ%ﬁmuﬂm of siliciclastics <& Small shortite/nahcolite crystals

Ground elevation: 5030 ft ——  Thin nahcolite 1

Year drilled: 1981 - Siltstone / very fine sandstone — R nahcofite fayers

Cored interval: 14-2683 ft (1550-1900 ft slabbed) ¢  Bitumen

Core location: USGS Core Research Center - Named ash / tuff |  Near-vertical fracture

&W )< W W W Abundant fractures filled
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14X-34 CORE LOG

Well name: 14X-34 (U110)

Operator: Shell Oil Co.

Location: Section34,T.9 S.,R. 21 E., SLBLM
UTM E 624255, UTM N 4427363 (NAD 83)

Ground elevation: 5047 ft

Year drilled: 1964

Cored interval: 1750-2597 ft

Core location: USGS Core Research Center
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Core Log Explanation

Calcareous/dolomitic mudstone
- varying amounts of siliciclastics
and clays

Siltstone / very fine sandstone
Named ash / tuff

Abundant fractures filled
with shortite [Na,Ca,(COj3);]

Nahcolite nodule [NaHCO;]
Small shortite/nahcolite crystals

Thin nahcolite layers
Bitumen

Near-vertical fracture
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14-36 CORE LOG

Well name: 14-36 (U108)

Operator: Shell Oil Co.

Location: Section36,T.9 S., R. 21 E., SLBLM
UTM E 627444, UTM N 4427386 (NAD 83)

Ground elevation: 5100 ft

Year drilled: 1964

Cored interval: 1850-2508 ft

Core location: USGS Core Research Center
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Core Log Explanation

Calcareous/dolomitic mudstone
- varying amounts of siliciclastics
and clays

Siltstone / very fine sandstone
Named ash / tuff

Abundant fractures filled
with shortite [Na,Ca,(CO3);]

@ Nahcolite nodule [NaHCO;]
<& Small shortite/nahcolite crystals

Thin nahcolite layers

[ Bitumen
|

Near-vertical fracture
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UTAH STATE 13X-2 CORE LOG

Well name: Utah State 13X-2 (U112)

Operator: Tosco Corp.

Location: Section 2, T. 10 S., R. 21 E., SLBLM
UTM E 625850, UTM N 4426165 (NAD 83)

Ground elevation: 5064 ft

Year drilled: 1977

Cored interval: 120-2191 ft (1200-2191 ft slabbed)

Core location: UGS and USGS Core Research Center

Plate 7
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Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Core Log Explanation

Calcareous/dolomitic mudstone

and clays
Siltstone / very fine sandstone
Named ash / tuff

Abundant fractures filled
with shortite [Na,Ca,(COj3)s]

- varying amounts of siliciclastics
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RED WASH 1 CORE LOG

Well name: Red Wash 1 (U045) ]

Operator: USGS Core Log Explanation

Location: Section 1, T.9 S.,R.22 E., SLBLM
UTM E 637362, UTM N 4436212 (NAD 83)

Ground elevation: 4810 ft

Year drilled: 1981

Cored interval: 2160-2970 ft

Core location: USGS Core Research Center
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COYOTE WASH 1 CORE LOG
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Well name: Coyote Wash 1 (U044)

Operator: USGS

Location: Section 22, T.9S.,R. 23 E., SLBLM
UTM E 644096, UTM N 4431654 (NAD 83)

Ground elevation: 5067 ft

Year drilled: 1981

Cored interval: 1817-3460 ft (slabbed)

Core location: USGS Core Research Center

Plate 9
Utah Geological Survey Special Study 147

Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Core Log Explanation B Sample analyzed with XRF —~~  Scour with massive fill
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COREHOLE 2 CORE LOG

Plate 10
Utah Geological Survey Special Study 147
Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Well name: Corehole 2 (U028) .
Operator: National Farmer’s Union Core Log Explanation
Location: Section 32, T.9 S., R. 25 E., SLBLM - Calcareous/dolomitic n}udstone @ Nahcolite nodule [NaHCOs]
- varying amounts o
UTM E 659784, UTM N 4428684 (NAD 83) ‘giﬁicﬁstics‘;ﬂd clays <3 Small shortite/nahcolite crystals
Ground elevation: 5507 ft ——  Thin nahcolite laver
Year drilled: 1958 Siltstone / very fine sandstone c0 yers
Cored interval: 30-560 ft (slabbed) ¢  Bitumen
Core location: Utah Core Research Center - Named ash / tuff | Near-vertical fracture
¥ 7)( (W \/}( W Abundant fractures filled
AXAARAY with shortite [Na;Cas(CO5);]
»)
a
2
/z Oil Yield - from Fischer Assay (gal/ton)
Lithologic Units = 0 20 40 60 80
0 Core Log
| clay | silt | sand
vi £, m c
Jo
— I‘ I
9]
= 100
a Lower Birds
N Nest Aquifer
= 103-180 ft
&
L‘ e
2 B
= :
200
Q -
5 .
= — R
g Top of economic oil shale (265 ft)
g
z
&
=
o I
§
z I
: _ —
2 e
I
= .
‘
i_
L -
500 - ! |
.
- |




UTAH
DNR
A% UTAH GEOLOGICAL SURVEY Plate 11
a division of Utah Geological Survey Special Study 147

GGGGGGGGGGGGGGGG Utah Department of Natural Resources Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

P-1 CORE LOG

Well name: P-1 (U056)

Operator: White River Shale Co. Core Log Explanation

Location: Section 12, T. 10 S., R. 24 E., SLBLM
UTM E 656732, UTM N 4424894 (NAD 83)

Ground elevation: 5284 ft

Year drilled: 1974

Cored interval: 74-1240 ft

Core location: USGS Core Research Center

Calcareous/dolomitic mudstone
- varying amounts of siliciclastics
and clays

Siltstone / very fine sandstone
Named ash / tuff

Abundant fractures filled
with shortite [Na,Ca,(COs3)s]
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P-2 CORE LOG

Well name: P-2 (U057)

Operator: White River Shale Co.

Location: Section 17, T. 10 S., R. 24 E., SLBLM
UTM E 651084, UTM N 4422804 (NAD 83)

Ground elevation: 4991 ft

Year drilled: 1974

Cored interval: 94-1292 ft

Core location: USGS Core Research Center
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Utah Geological Survey Special Study 147
Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Core Log Explanation

Calcareous/dolomitic mudstone

and clays

Siltstone / very fine sandstone

Named ash / tuff

Abundant fractures filled
with shortite [Na,Ca,(COs);]
Nahcolite nodule [NaHCOj;]
Small shortite/nahcolite crystals
Thin nahcolite layers

Bitumen

Near-vertical fracture

Core Log

| clay | silt |

(@)
=]
=
(4]
=
=]
-
(¢]
4
o
2,
=
(¢
(="
~
o
+
N
\©
(=)
m
~

(9 T6T1-87S) pPauUrIEXd Jou 310D

n
:
g
-
v hbp:
N |

0
o
b
by
.

.
5
..-\-\- 2
H

Core shifted up 9 ft

Volcaniclastic debris flow

- varying amounts of siliciclastics




UTAH

A UTAH GEOLOGICAL SURVEY Plate 13
a division of Utah Geological Survey Special Study 147
Geooarcasurvey  Utah Department of Natural Resources Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah
X-13 CORE LOG
Well name: X-13 (U130)
Operator: White River Shale Co. Core Log Explanation
Location: Section22,T. 10 S.,R. 24 E., SLBLM Calcareous/dolomitic rr%u(‘ils.tqnle _ «® Nahcolite nodule [NaHCO;]
- varying amounts of siliciclastics
UTM E 654044, UTM N 4421465 (NAD 83) anrgclgys <3 Small shortite/nahcolite crystals
Ground' elevation: 5484 ft ' ——  Thin nahcolite layers
Year drilled: 1976 Siltstone / very fine sandstone ‘
Cored interval: 13-1125 ft ¢ Bitumen
Core location: USGS Core Research Center Named ash / tuff |  Near-vertical fracture
Abundant fractures filled
with shortite [Na,Ca,(COj3)s]
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P-3 CORE LOG

Well name: P-3 (U058)

Operator: White River Shale Co.

Location: Section 26, T. 10 S., R. 24 E., SLBLM
UTM E 655414, UTM N 4421465 (NAD 83)

Ground elevation: 5490 ft

Year drilled: 1974

Cored interval: 70-1220 ft

Core location: USGS Core Research Center
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Plate 14
Utah Geological Survey Special Study 147
Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Core Log Explanation
Calcareous/dolomitic mudstone

- varying amounts of siliciclastics
and clays

Named ash / tuff

Siltstone / very fine sandstone

W /1l Abundant fractures filled
XA with shortite [Na;Cas(CO3);]
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P-4 CORE LOG
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Well name: P-4 (U059)
Operator: White River Shale Project

Location: Section 19, T. 10 S., R. 25 E., SLBLM
UTM E 659365, UTM N 4418979 (NAD 83)

Plate 15
Utah Geological Survey Special Study 147
Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Ground elevation: 5719 ft

Year drilled: 1974

Core interval: 214-1173 ft

Core location: Utah Core Research Center

Calcareous mudstone
- slightly dolomitic

Siltstone / very fine sandstone
- often bitumen stained

Core Log Explanation B—
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Well name: Corehole 9 (U029)

Operator: National Farmer’s Union

Location: Section 32, T. 10 S.,R. 25 E., SLBLM
UTM E 659586, UTM N 4418979 (NAD 83)

Ground elevation: 5746 ft

Year drilled: 1959

Cored interval: 240-1123 ft (slabbed)

Core Log Explanation
Calcareous/dolomitic mudstone

- varying amounts of siliciclastics
and clays

Siltstone / very fine sandstone

Core location: Utah Core Research Center Named ash / tuff
) Abundant fractures filled
3 with shortite [Na,Ca,(COs)s]
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SKYLINE 16 CORE LOG

Well name: Skyline 16 )
Operator: UGS - University of Utah Core Log Explanation

Location: Section 10, T. 11 S., R. 25 E., SLBLM Calcareous/dolomitic rr%udftqnf . @ Nahcolite nodule [NaHCOs]
UTM E 661445, UTM N 4415109 (NAD 83) ) Va?fglcrigyimoun > OF STICICTAsHeS <3 Small shortite/nahcolite crystals

Siltstone / very fine sandstone Thin nahcolite layers

Year drilled: 2010
Cored interval: 20-1006 ft (slabbed)
Core location: Utah Core Research Center
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Ground elevation: 6014 ft

W /1l Abundant fractures filled
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UTAH GEOLOGICAL SURVEY
a division of
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ASPHALT WASH 1 CORE LOG

Well name: Asphalt Wash 1 (U086)

Operator: USGS

Location: Section 7, T. 11 S., R. 24 E., SLBLM
UTM E 647934, UTM N 4415544 (NAD 83)

Ground elevation: 5250 ft

Year drilled: 1976

Cored interval: 307-1364, 2007-2088 ft (slabbed)

Core location: USGS Core Research Center
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Plate 18
Utah Geological Survey Special Study 147
Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Core Log Explanation

Calcareous/dolomitic mudstone
- varying amounts of siliciclastics
and clays

Siltstone / very fine sandstone

- Named ash / tuff

logs continue to 2600 ft, additional core and assays from 2007-2088 ft
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COREHOLE 10 CORE LOG

Well name: Corehole 10 (U124)

Operator: National Farmer’s Union

Location: Section32,T. 11 S., R. 24 E., SLBLM
UTM E 649269, UTM N 4408511 (NAD 83)

Ground elevation: 6215 ft

Year drilled: 1960

Cored interval: 375-660 ft (slabbed)

Core location: Utah Core Research Center
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Plate 19
Utah Geological Survey Special Study 147

Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Core Log Explanation

Calcareous/dolomitic mudstone
- varying amounts of siliciclastics
and clays

Siltstone / very fine sandstone

Named ash / tuff

Abundant fractures filled
with shortite [Na,Ca,(COs3);]

@@ Nahcolite nodule [NaHCO;]

<37 Small shortite/nahcolite crystals
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SUICIDE CANYON 1 CORE LOG

Well name: Suicide Canyon 1 (U087)

Operator: Arco

Location: Section 36, T. 12 S., R. 23 E., SLBLM
UTM E 646039, UTM N 4399044 (NAD 83)

Ground Elevation: 6362 ft

Year drilled: 1965

Cored interval: 104-576 ft (slabbed)

Core location: USGS Core Research Center
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Plate 20
Utah Geological Survey Special Study 147

Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

(93 9LS-997) pauruiexa jou 310D

Core Log Explanation

Calcareous/dolomitic mudstone
- varying amounts of siliciclastics
and clays

Named ash / tuff

Siltstone / very fine sandstone
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CRU-1 CORE LOG
Well name: CRU-1 (U055)

Plate 21
Utah Geological Survey Special Study 147

Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Operator: USGS Core Log Explanation
Location: Section3,T. 12 S.,R.24 E., SLBLM - Calcareous/dolomitic mfudstone @@ Nahcolite nodule [NaHCO;]
- varying amounts o
UTM E 653097, UTM N 4408125 (NAD 83) silrizlzicigastics and clays <& Small shortite/nahcolite crystals
Ground Elevation: 6137 ft o ) .
_ . == Thin nahcolite layers
Year drilled: 1976 Siltstone / very fine sandstone
Cored interval: 14-498 ft (slabbed) ¢  Bitumen
Core location: USGS Core Research Center - Named ash / tuff | Near-vertical fracture
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SOUTH UINTA BASIN 12 CORE LOG

Well name: S. Uinta Basin 12 (U080)

Operator: U.S. ERDA-LERC

Location: Section 19, T. 12 S., R. 24 E., SLBLM
UTM E 647985, UTM N 4402283 (NAD 83)

Ground elevation: 6261 ft

Year drilled: 1977

Cored interval: 91-621 ft (slabbed)

Core location: Utah Core Research Center
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Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

Core Log Explanation
Calcareous/dolomitic mudstone

- varying amounts of siliciclastics
and clays

Siltstone / very fine sandstone

- Named ash / tuff

% Abundant fractures filled
| with shortite [Na;Ca(COs);]

@ Nahcolite nodule [NaHCO;]

S3&r Small shortite/nahcolite crystals
== Thin nahcolite layers
¢  Bitumen
|

Near-vertical fracture
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UTAH GEOLOGICAL SURVEY

COWBOY MEASURED OUTCROP SECTION

Location: Section 23, T.9S.,R. 25 E., SLBLM
UTM E 664369, UTM N 4431738 (NAD 83)
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Utah Geological Survey Special Study 147
Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

| clay | silt | sand
viee . f, m C
Uinta Fm. ?
Parachute Creek Mbr.
Green River Fm.
Explanation
(Lighter
- Mudstone color and X
indi
Siltstone / ”f:(,’fffff,
Volcaniclastic vf sandstone slope)
debris flows AT Abundant fractures
WXAVAKAY filled w/ shortite
-
- @ Nahcolite nodule
- .’.\ o/ Small saline mineral crystals
e ——— Thin saline mineral layers
-
Volcaniclastic
debris flows
-
-
-
-
: Possible
large
= nodules?
~180 feet above Wavy tuff




UTAH

"% UTAH GEOLOGICAL SURVEY

a division of

ctorocrcasurvey  Utah Department of Natural Resources

Utah Geological Survey Special Study 147
Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

WATSON MEASURED OUTCROP SECTION

Location: Section 7, T. 11 S., R. 25 E., SLBLM
UTM E 657393, UTM N 4414955 (NAD 83)
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LONG DRAW MEASURED OUTCROP SECTION

Location: Section 3, T. 12 S.,R. 24 E., SLBLM
UTM E 652475, UTM N 4407951 (NAD 83)

3 | clay | silt | sand
o
F~ v f , m c
O J—
- Uintd Fm.
25—
- Parachute Creek Mbr.
50— Green River Fm.
- Explanation
- (Lighter
_ - Mudstone color and X
. indicates
75— Siltstone / covered
vf sandstone slope)
B Organic-rich
N oil shale
N Q\WW\’}/ 1) Abundant fractures
M&W Tk filled w/ shortite
) @ Nahcolite nodule
100—
B o’.\ o/  Small saline mineral crystals
. ———  Thin saline mineral layers
125—
150—

(o1} 1 06<) SUOZ duI[eS




UTAH

A% UTAH GEOLOGICAL SURVEY Plate 25
a division of Utah Geological Survey Special Study 147
Geowocrearsurvey Utah Department of Natural Resources Geological Characterization of the Birds Nest Aquifer, Uinta Basin, Utah

LONG DRAW MEASURED OUTCROP SECTION

Location: Section 3, T. 12 S.,R. 24 E., SLBLM
UTM E 652475, UTM N 4407951 (NAD 83)
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BITTER CREEK MEASURED OUTCROP SECTION

Location: Section 29, T. 12 S.,R. 23 E., SLBLM
UTM E 640194, UTM N 4400583 (NAD 83)
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