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TYPICAL DRILL LOGS
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. Intermountain Power Agency Well Completion Report
Los Angeles, California February 17, 1995

3.0 DATA SUMMARIES

3.1 IPA-1

Location

N 400,026 E 2,336,932 (feet)

Section 13 T16S R 14 E (SLBM)

Emery County, Utah

Ground Elevation: 7,034 feet above mean sea level -
Top-of-Casing Elev. 7,032.51 - feet above mean sea level
Total Depth Drilled: 1,741 feet below ground level
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Stratigraphic Unit Depth Below Elevation (feet
Ground Level above mean
(feet) sea level) 1
Flagstaff-North Horn Formation at surface (incomplete section)
Bluecastle Member, Price River Formation 816 6,218
Mudstone Member, Price River Formation 1,074 5,960
Castlegate Sandstone 1,290 5,744
Upper Mudstone Member, Blackhawk Formation 1,486 5,548
Grassy Member, Blackhawk Formation 1,605 5,429
Sunnyside Coal Seam 1,665 5,379
Sunnyside Member, Blackhawk Formation 1,670 5,364
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30-50'

(40')

50-60’

60-70°

70-100°

(80")
(90")

100-200’

(110°)
(120°)

(130"

(170')
(190')

200-230’

IPA -1
DESCRIPTIONS

Alluvium: orange, gray and brown, very fine-grained sand with some silt,
occasional sandstone clasts, dry.

Sandstone: brown, gray and orange, very fine-grained, grains are quartz, sub-
round to round, calcareous cement.

Sandstone: light gray, very fine to fine-grained, sub-angular to sub-round quartz
grains, approximately 15% dark minerals, friable, calcareous.

Occasional light gray to white siltstone fragments.

Interbedded sandstone and siltstone: sandstone, siltstone is light gray to white,
contains some dark minerals, soft.

Sandstone: light gray, fine-grained, sub-angular to sub-round quartz grains with
20% dark minerals, hard, occasional reddish orange sandstone fragments.
Cuttings have approximately 10% siltstone fragments.

Interbedded mudstone and sandstone: mudstone is mottled brownish red to
light gray, angular soft fragments.

Mudstone increasing to 60% of total, gray, fissile.

Mudstone increasing to 70% of total, sharp fractures in fragments.
Interbedded sandstone and mudstone: sandstone is gray, very fine-grained, sub-
round to round quartz grains, moderately calcareous, firm to hard, trace of dark

minerals and pyrite. Mudstone is brown to reddish brown, calcareous, firm to
soft. 50% sandstone and 50% mudstone.

Mudstone becoming light brown.
70% sandstone and 30% mudstone.

Occasional clast of fine to medium-grained sandstone, sub-angular grains,
loosely cemented, approximately 15% dark minerals.

40% sandstone and 60% mudstone.

60% sandstone and 40% mudstone. -

Interbedded mudstone and sandstone: mudstone is varicolored gray, light gray,
and brown, occasionally sandy, calcareous, firm, and hard. Sandstone is clear

to white, fine to medium-grained, sub-angular, 5% dark minerals, weakly
calcareous, and firm.

)
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230-260’
(240)
260-280’
280-310’
31A0-4OO'
(335"
(350

(372")
(380)
(390

400-430'
(410°)

(420)

430-440’
440-490’

(460")

490-510'

510-540’

100% Sandstone (100%): light brown, very fine to medium-grained, sub-round
to round, very weakly calcareous, firm and hard.

Many loose grains.
Interbedded mudstone and sandstone: mudstone is varicolored brown and dark
brown, sandy, and soft to firm. Sandstone sample recovery consists

predominantly of loose grains.

100% loose quartz sands grains: varicolored clear, yellow and amber, very fine
to medium-grained, and sub-angular to sub-round.

Interbedded mudstone and sand: varicolored gray and brown, calcareous, firm.
60% mudstone and 40% sandstone.

Sandstone is white, clear, medium-grained, angular to sub-round, non-
calcareous, contains 10% dark minerals, and firm.

20% sandstone: light gray, very fine-grained, and occasional dark minerals.
80% mudstone.

Mudstone has occasional carbonaceous fragments and streaks.
100% mudstone.
100% mudstone.

Sandstone (100%): clear quartz with 10% dark minerals, angular to round, non-
calcareous cement, firm and hard.

10% mudstone, varicolored gray, brown and dark brown, calcareous, and soft
to firm.

100% loose quartz sand grains, very fine-grained, sub-angular.

Interbedded sandstone and mudstone: mix of loose grains, clasts, and clayballs.
50% sandstone, 50% mudstone.

Sandy mudstone: gray to light gray, non-calcareous, firm to hard. Very fine-
grained sand (10%).

100% mudstone.

Sandstone (100%): varicolored dark gray, gray, clear and white, very fine to
medium-grained, angular, 10% dark minerals, calcareous cement, firm to hard.

Interbedded mudstone (60%) and sandstone (40%): mudstone is brown to dark
brown, sandy in part, non-calcareous, with occasional carbonaceous’plant A
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(5207)

(630°)

540-550’
550-621'

(570°)

(580°)

(590°)

(600°)
621-690’

(6307)

(640°)

(662')
(680")
690-730"
(700")

(710)
730-800°

(730-732')

(740")

30% sandstone and 70% mudstone, with occasional buff to cream colored
claystone, soft.

50% predominantly very fine-grained sandstone, and 50% mudstone.

Sandstone: varicolored clear, amber, and white, loose sand grains, sub-round
to round, with dark minerals.

Interbedded sandstone (50%), and mudstone (50%): occasional red-brown
clasts, soft.

60% sandstone and 40% mudstone, sandstone is varicolored gray, white,
yellow, and amber. Mudstone contains occasional cream to white colored
claystone clasts and occasional selenite crystals.

70% sandstone is predominantly very fine to fine-grained, 30% mudstone is
varicolored gray, brown and dark brown, sandy in part, and calcareous.

50% sandstone and 50% mudstone.

70% sandstone is light gray, very fine to fine-grained, and moderately
calcareous. 30% mudstone.

Sandstone: varicolored purple, gray, white and orange, looks like a mixture of
salt and pepper.

Occasional white, hard, calcic clasts.

Predominantly fine-grained, sub-angular to sub-round, weakly calcareous, loose
sand grains.

Predominantly very fine to fine-grained and fining downward.
10% mudstone with carbonaceous material present.

Sandstone (100%): varicolored clear, green and opaque, non-calcareous, poorly
cemented, occasional pyrite and dark minerals.

100% sandstone.

90% sandstone and 10% mudstone. Sandstone is very fine to fine-grained and
indurated. Mudstone is light-gray, soft, and non-calcareous.

" Sandstone: mixed salt and pepper color (due to quartz and dark mineral

content), very fine to fine-grained, indurated, non-calcareous.

Mudstone, gray, soft.

100% sandstone. Some pyrite present. Occasional orange-brown-red~ )

MAY 18 2007
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‘ (750°) Sandstone, pyrite more frequent, predominantly fine-grained, occasional green
sandstone clumps.

(760’) First water encountered.

(763’) Mudstone present. Sandstone is red, brown, with occasional green,
predominantly medium-grained, pyrite decreasing, soft.

(780’) 70% sandstone and 30% mudstone. Sandstone is varicolored clear, green,
orange, and red, sub-round. Mudstone is soft and non-calcareous.

Flag i/l voe (7909 Occasional pyrite.

A 800-860’ Interbedded sandstone (80%) and mudstone (20%): varicolored clear, red,
orange, green, sub-angular.to sub-round, poorly indurated, non-calcareous, with

Bluscaste occasional pyrite. Mudstone is predominantly green, white and red, and soft.
(840") Sandstone is predominantly fine-grained, with loose grains, and non-calcareous.
(850’) 90% sandstone and 10% mudstone. Sandstone is very fine-grained with loose

quartz grains.

860-900' Sandstone (100%): clear to green color, very fine-grained, loose quartz grains,
o non-calcareous.

(890) Very fine to fine-grained, loose quartz grains, with occasional pyrite.

900-1000’ - Sandstone (90%): varicolored clear (predominant), red, green, and gray, very
fine-grained, angular to sub-angular, loose quartz grains, occasional pyrite, non-
calcareous. Mudstone (10%) green to gray, soft.

(920") 100% sandstone.

(950’) 80% sandstone, varicolored clear with black and green grains, fing-graine_d,
sub-angular to sub-round, loose quartz grains dominant, occasional white calcite
clasts. Mudstone (20%) is green to reddish brown, and soft.

(9807) 90% sandstone and 10% mudstone, predominantly very fine-grained, sub-
round, with loose grains.

1000-1100’ Sandstone (80%): fine to coarse-grained, with loose grains. Carl?onate (10%):
white to cream colored grains. Mudstone (10%): varicolored light brown to
gray, firm, with a trace of pyrite.

(1020) 70% sandstone and 30% mudsto‘ne, trace of carbonate and pyrite.
' (1030°) 100% clear loose grains.
(1040°) 80% sand grains, and 20% mudstone, with a trace of carbonate. INCORPORATED

MAY 18 2007
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1100-1140" Sandstone (90%): varicolored white, clear, and light gray, very fine to medium-
grained, sub-angular to angular. Mudstone (10%), occasional carbonate
fragments, trace of pyrite.

o =t ———-

(1110 Occasional blue-gray claystone clasts.
1140-1250' Inte udstone, and sandstone: brown to dark brown, calcareous,

occasional carbonaceous streaks, firm to hard.

{11:70") 40% sandstone and 60% mudstone. Sandstone is very fine to fine-grained,
sub-round to round, hard, with loose quartz grains. Mudstone is varicolored
brown, gray, and reddish brown, firm to hard, with minor amount of blue-gray
claystone with attached pyrite.

(1190) 60% sandstone, 35% mudstone and 5% claystone: sand is very fine- grained,
sub-angular to sub-round, occasional carbon streaks, with a trace of carbonate.
Claystone is blue-green and soft.

(1200) 60% sandstone and 40% mudstone.
M“?;*"“ M- (1210%) Occasional blue-gray and purple claystone clasts with pyrite.
1250-1300’ Interbedded sandstone (50%) and siltstone (50%): very fine-grained, sub-round
g S to round, mostly loose quartz grains, weakly calcic, occasional calcite chips.
Mudstone is varicolored brown, gray, and dark brown, hard to firm, occasional
CM'L‘?* . carbonaceous inclusions, occasional pyrite and blue-green claystone clasts.

(1290) 70% mudstone and 30% sandstone. Increased amount of calcic cement.

"'-/—\ . o
1300-1400* " Sandstone (90%): vaticolored clear, brown, and amber, very fine to fine-
grained, sub-angular td'round, loose quartz grains. Mudstone (10%) varicolored
brown, reddis own, and dark gray, sandy, calcareous, with a trace of white
ored carbonate, soft.

(1310 100% loose quartz grains.
(13207) 80% sand and 20% mudstone, trace of carbonate and pyrite.
RPORATED
(1330") 100% sandstone.
MAY 1 8 2007

(1370°) 90% sandstone and 10% mudstone. ;
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(13804 100% sandstone. i > g

1400-1500’ Interbedded sandstone (90%) and mudstone (10%): sandstone is clear to dark

brown, very fine to fine-grained, sub-angular to sub-round, and weakly calcic.

. Mudstone is varicolored red, reddish brown, and gray, moderately calcic, hard,
trace of pyrite, trace of soft blue-green claystone.
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(1430') 60% sandstone and 40% mudstone.
(1440’) Increasing frequency of blue-green mudstone.
(1460’) 70% mudstone and 30% sandstone. Mudstone is varicolored dark brown,

gray, and dark gray, hard.
(1480) Trace of coal.
1500’ BEGIN CORING. NOTE SCALE CHANGE.

1500-1505’ Sandstone and mudstone: very fine-grained, muddy stringers increasing
downward, highly carbonaceous mudstone, and occasional coal stringers.

(1501.25') Parting.
(1501.8") Parting.
(1502.1") Parting.
(1502.8") Parting.
{1803.3") Parting.
£1503.7") Parting.
(1504.7") Parting.

1505-1510’ Muddy sandstone: very fine-grained, hard, bioturbated.

(1505-1507.6’) Bioturbated.

(1510.2") Parting.

(1511.7%) Parting.

£1513.89 Parting.

(1513.8") Parting.

(1508.4-1515.2') Muddy content alternating, bioturbated.

1510-1515’ Burrows, bioturbation decreases downward.
(1514.75-1515.2’) Low-angle cross-beds.

1515-1520’ Water wash-out of 1 to 1.5 inches of coal. Highly carbonaceous mudstone, 3
to 4-millimeters thick coal stringers are abundant.

(1515.4") Core shattered due to over-drilling.

1520-1530°’ C.arbonaceous mudstone: gray to dark gray, hard, coal stringers up to 5-
millimeters thick.

(1527.7-1526.0') Bioturbated.

(1521.5") Coal stringer.

(15224 Coal stringer.

(1527.6-1527.9’) Coal stringer.

(1527.9-1529.3’) Sandy mudstone, light gray to white, very fine-grained, ek BORATED
(1528.1-1528.6") Bioturbated. e
(1529.3-1529.5’) Coal stringer. MAY 1 8 2007
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1530-1537°

Muddy sandstone, light gray to white, very fine-grained, hard, with low-angle

‘cross-beds. Many carbonaceous stringers. Core is fractured along many

carbonaceous partings.

(1530.1-1530.2°) Coal stringer.
(1532.0-1532.4’) Bioturbated.

1537-1540°

(1537.2°)
(1637.5')

Abrupt change to hard, dark gray, sandy mudstone.

Coal stringer.
Coal Stringer.

' 1540-1545' Dark gray, hard dense with some bioturbation.

o

@

@

1543.17)

Bedding-plane break.

(1544.1-1544.25') Coaly split and stringers.

1545-1550'

(1546.1')
(1546.4")
(1547.4')
(1547.7)
(1547.8")

1550-155%5’

(1549.1")
(1550.3')
(1542.3')
(1544.3)
(1554.2")
1555-1560’
(1885.7)
(1556.9')
1560-1565'

(1564.8")

1565-1570’

Bioturbated. Gradual color change from light gray to brown.

Bedding-plane fracture.
Bedding-plane fracture.
Bedding-plane fracture.
Bedding-plane fracture.
Bedding-plane fracture.

Silty sandstone, gray, decreasing silt content with increasing fine-grained §and
content. Increase in permeability, bioturbation increasing, organic Iammatlpns
increasing. Abrupt change to dark gray sandy mudstone, sand is very fine-
grained.

Carbonaceous lamination.
Carbonaceous lamination.
Wavy lamination.

Wavy lamination.

Coal stringer.

Silty sandstone, light and dark gray, very fine-grained, bioturbated.

Fracture along bedding. s
Sandstone is light gray to light brown, fine-grained, with silty-laminations, and
bioturbated.

Sandstone, light gray, fine to very fine-grained, clean, and friable. Sandstone
becoming more indurated and weakly calcareous with depth.

Mudstone, dark gray, hard, very weakly calcic.
Color change to dark brown. Partings at 1566.9, 1568.4, and 1569.9.

Sandstone, light gray with carbonaceous mudstone and stringers, digRtDRPORATED
bioturbated. Partings at 1570.4, and 1570.6.
. MAY 18 2007
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(1566.9)
(1567.3')
(1567.7")
(1568.0')
(1570.4’)

)

(1570.6)

1570-1575’'

(1571)
(1672
(1573’)
(1573.8")
(15675.3')

1575-1580°

(1578.5")
(1578.6’)

1580-1587’

(1580.3")
(1581.2)
(1581.9)
(1582.0)
(1583.5)
(1585.3")
(1586.8")
(1587.3’)

Sandstone, light gray, fine-grained, carbonaceous, bioturbated.
Mudstone, brown.

Coal stringer.

Becoming interbedded with a light gray, bioturbated sandstone.
Parting.

Parting.

Sandstone, light gray, fine-grained, massive-bedded, interbedded with
mudstone, dark brown, and coaly stringers.

Bioturbated.

Coal thin-bed (.4-feet thick) grades to brown mudstone.
Partings. Mudstone, brown, and sandstone, gray, bioturbated.
Coal thin-bed, .3-feet thick.

Parting.

Mudstone, dark to medium brown.

Coal stringer.

Coal stringer, 1-inch thick. Parting.

Parting.

Coal stringer, 1-inch thick.

Parting.

Parting. :

Sandstone has gradual contact with mudstone. Mudstone is bioturbated, with
sandstone stringers.

Parting.

Parting.

Sandstone.

Parting.
Parting.
Parting.
Sandy mudstone, massive-bedded, occasional bleb of sandstone.
Parting.
Parting.
Parting.
Parting.

1587-1590’ Muddy sandstone, muddy laminations, bioturbated.

(1589.5-1589.6’) Thin coal laminations up to 3-millimeters thick.

1590-1597°

(1594.0')
(1581.2')

1597-1600’

Sandy mudstone, dark brown, occasional sandy blebs.

Muddy sandstone, bioturbated.
Muddy hairline parting.

nADATE
i URAI i..,D

MAY 18 2007

Sandy mudstone, dark brown.
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n (1697.7°)

(1598.4')

1600-1605'

(1601.2’)
(1602.2°)

- [0S = (1604.5")

Grors

WAe~+
Blastho¥—

—

—L‘“—‘*:"TJ: 1655-1670"

1605-1615’

1615-1620’

1620-1625'

1625-1630’
1630-1635’

(1630.6°)
(1632.0)

1635-1650’
(1635.7)

(1632.2)
(1637.2")

(1639-1640°)

Coal 4-millimeters thick at 1597.7.
Parting.

Mudstone, medium brown, laminated, slightly bioturbated, some light gray
sandstone stringers.

Interbedded mudstone and light gray sandstone, bioturbated.

Mudstone, sandy, horizontal to low-angle cross-beds, bioturbated.
Sandstone, light gray, very fine to fine-grained, with low-angle cross-beds,
occasional carbonaceous laminations.

Bedding plane partings at 1600.9, 1601.2, 1601.5, 1602.9, 1603.2, 1604.5,
1605.3, 1605.9, 1606.4, 1607.2, 1608.9, 1609.4, 1611.9, and 1615.5.

Sandstone, light gray, very fine to fine-grained, occasional carbonaceous
lamination, low-angle cross-beds, color darkens slightly with depth.

Muddy sandstone from 1620 to 1621, bioturbated. Sandstone, gray, fine to
medium-grained, massive-bedded, clean, hard, occasionally bioturbated, and
slightly calcic, from 1621 to 1631.

Parting at 1628.9.
Bioturbation is increasing downward.

Coal stringer at 1630.6 is 3 millimeters thick.
Parting.

Sandstone.

Parting.

Parting.

Abrupt contact with massive-bedded gray sandstone.
Faint low-angle cross-beds. ;

(1644.5-1648’) Sandstone, gray, bioturbated, carbonaceous laminations, and low-angle

1650-1655

(1653.0)

(1656.7')
(1657.4")
(1660.6)
(1663.0')
(1667.1")

cross-beds.
Sandstone. Carbonaceous laminations.
Bioturbation increasing.

Coal: Short transition zone is 0.1-inch thick. Coal has high-angle fractures at
an approximate 1-inch spacing oriented perpendicular to the core. Axis also
has vertical fractures.

0.1-foot thick vitreous bed.

Large fracture, core is broken. | PORATED
Parting. % :
Fracture. MAY 18 2007
Fracture.
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@ ...

6') Fracture.
(1667.8") Fracture.
(1669.5") Fracture.
(1669.5') Bottom of coal.
- N ——
A 1670-1676’ Mudstone: dark brown. Horizontal partings at 1673.5, 1675.6, and 1676.1
AR
(1670.5") Highly carbonaceous parting oriented at 20-degrees.
L’, (1672.4") Highly carbonaceous parting oriented at 45-degrees.
é‘/f“') (1672.7') Highly carbonaceous parting oriented at 45-degrees.
(1673.5") Parting.
(1675.6') Parting.
(1676.1') Parting. Contact with sandstone.

1676-1700" Sandstone: bioturbated and muddy, cleaner with depth, fine to medium-grained,
: gray to brown, non-calcic, friable, firm to hard.

(1678-1686.5') Sandstone is gray, very fine to fine-grained, friable in part, non-calcic.
(1678-1679°) Bioturbated.
(1679-1686.5’) Low-angle cross-beds.
(1679.0") Parting.
(1681-1685’) Spotty bioturbation.
(1682.3') Parting.
‘ (1686.5-1687.3") Sandstone, contains more laminations and low-angle cross-beds.
(1 687 3-1687.9°) Sandstone with dark gray rounded inclusions from 0.25 to 6" (estimate)
%0' diameter, may be soft-sediment deformation or rip-up clasts.
(1688-1696.5') Massive-bedded sandstone, contains faint low-angle cross-beds.
(1690’) 70-degree fault with approximately 2-inches of offset, healed with carbonate.
(1694’) Slight increase in mud and carbonaceous content with depth.
(1696.5') End of core.

1700-1760" Sandstone, very fine to fine-grained, sub-angular to sub-round, some rounded
- grains, contains quartz and some heavy dark minerals, some pyrite, slightly
calcic.

{17509 Some light green grains.

YRATED

. : MAY 18 2007
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O Intermountain Power Agency Well Completion Report
‘ Los Angeles, California ; February 17, 1995

3.2 IPA-2

Location

N 397,355 E 2,333,735 (feet)
Section 23 T 16 S R 14 E (SLBM)
Emery County, Utah

Ground Elevation: 6,865 feet above mean sea level
Top-of-Casing Elev. 6,866.46 feet above mean sea level
Total Depth Drilled: 1,213 feet below ground level
Formation Tops
Stratigraphic Unit Depth Below Elevation (feet
Ground Level | above mean
(feet) sea level)
Flagstaff-North Horn Formation at surface (incomplete section)
Bluecastle Member, Price River Formation : 202 6,663
Mudstone Member, Price River Formation 482 6,383
Castlegate Sandstone 700 6,165
Upper Mudstone Member, Blackhawk Formation . 884 5,981
Grassy Member, Blackhawk Formation - 990 5,875
Sunnyside Coal Seam : 1,060 5,805
Sunnyside Member, Blackhawk Formation 1,070 5,795
’ INCORPORATED
MAY 18 2007
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DEPTH

0-20'
20-50°

(40°)
50-60°

60-70'

80-100’
(90)

100-120'

(110)
120-140'

140-200°
(150)

(1807

(190

—32—— 200-250"

g\v-tca.s‘\'{-!-—-

(210°)
(220°)

250-270'

IPA -2

DESCRIPTION

Alluvium, light brown to orange brown, very fine-grained sand, silty, gravely,

dry.

Sandstone: light gray, very fine-grained, sub-angular, calcareous, poorly
cemented, weathered, dry.

Moderately cemented.
Siltstone: dark gray to black, non-calcareous, shaley fracture, firm, dry.

Interbedded siltstone and sandstone: light gray, very fine-grained, silty,
calcareous, hard.

Sandstone: light gray, very fine-grained, silty, calcareous, hard.
Sandstone, light gray, fine grained, silty, calcareous, hard.

Sandstone: light gray, very fine to fine-grained, sub-angular to sub-round, loose,
frosted quartz grains, calcareous, soft.’

Becoming more indurated.
Siltstone: dark gray, some very fine-grained sandstone, coaly, soft non-calcic.

Sandstone: light gray, white, frosted grains, very fine to fine-grained, sub-
angular to sub-round, slightly calcic, soft.

Sandstone, light gray, fine-grained, fairly clean, poorly cemented, slightly calcic,
soft. :

Sandstone, becoming coarse to medium-grained, sub-rounded, calcareous.
Sandstone, dark brown to gray, hard, trace of dark brown siltstone.

Sandstone: light gray, very fine to medium grained, sub-angular to sub-round,
frosted quartz grains, slightly calcareous, poorly cemented, pyrite.

Increasing amount of fine-grained quartz.
HCl reaction weak to absent, loose grains, clear to light gray, sub-round.
Sandstone (70%), very fine to fine-grained, loose quartz grains, sub-round, non-

calcareous cement. Sandstone (30%), hard, slight HCI reaction, trace of dark
minerals. :

RPORATED
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Bluscat-

L

270-280'

(280)

(290"

300-330°

(3207)

330-350'

350-360’

360-370’

370-380°

380-400’

400-500'

(420')
(450°)

(460’)

(480')

Mudstome Wl 500-600"

r.e

Silty sandstone: light gray to light brown, very fine-grained, moderately calcic,
firm, hard, occasional dark minerals, quartz grains are generally clear-colored
with occasional pink to amber grains.

Sandstone (80%), clear to pink, loose grains, very fine to medium-grained, silty,
calcareous, firm, hard.

Loose-grained sandstone (60%), and very fine-grained, hard, firm sandstone
(40%).

Sandstone, gray to dark brown, predominantly fine-grained, firm to hard,
cemented, sub-angular to sub-round, clear quartz grains, occasional dark
minerals.

Slightly calcic, approximately 2% dark minerals, hard.

Interbedded sandstone and siltstone: dark brown, laminated, calcareous, hard.

Sandstone: gray, some siltstone, very fine to fine-grained, sub-angular to sub-
round, clear to frosted quartz grains, well sorted, hard, slightly calcic.

Interbedded sandstone and siltstone: siltstone is dark brown to grayish brown,
occasional coal fragments, slightly calcic, varies hard to soft.

Sandstone: very fine to fine-grained, sub-angular to sub-round, clear to frosted
quartz grains, poorly cemented, calcareous.

Siltstone, dark gray to dark brown, thinly bedded, slightly hard, slightly
calcareous, coal fragments.

Interbedded siltstone and sandstone: siltstone (80%) is brown to dar!c gray,
hard, with occasional dark mineral streaks and pyrite. Sandstone (20%) is f:lear
to light gray, very fine grained, with black mineral bands and inclusions,
predominantly quartz.

90% siltstone and 10% sandstone.

60% siltstone and 40% sandstone.

70% sandstone, varicolored clear, white, light gray, black inclusions, very fine
to fine-grained, and 30% siltstone.

80% siltstone, and 20% sandstone.

Interbedded siltstone and sandstone: Siltstone (90%) dark brown, hard, weakly
calcareous, dark mineral inclusions, carbonaceous. Sandstone (10%) clear to

white and light gray, very fine-grained. ‘
. 3 INCORPORATED

(520%) 50% siltstone, and 50% sandstone.
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. (530"

(560")
(580°)
600-610’
610-700’
(636')
(640’)

(680)

(690°)
@

- — 700-720°

Colicple

(710°)

720-730"

730-800°

(740)
(770
(780"
(790"

800-870'

. (820")

80% siltstone, light brown to gray, and 20% sandstone.

Trace of pyrite and coal. Alternating dark mineral bands in sandstone, no HCI
reaction.

90% siltstone, dark brown, carbon fragments, pyrite. 10% sandstone, white
to clear, very fine to fine-grained, occasional dark mineral inclusions.

Siltstone (100%): dark gray to brown, non-calcareous, occasional dark mineral
streaks, carbonaceous, firm to hard.

Interbedded siltstone and sandstone: 50% siltstone and 50% sandstone, light
gray to white, fine to very fine-grained, well cemented, weakly calcareous.
occasional coal with pyrite.

60% sandstone, and 40% siltstone.

70% siltstone, increasing amount of coal, occasional pyrite, and 30%
sandstone.

90% siltstone, platy, with carbonaceous and pyrite veins, and 10% sandstone.

50% siltstone, and 50% sandstone, light to medium gray, very fine-grained,
silty, carbonaceous, calcic, hard, brittle.

Sandstone: light to medium gray, 10% siltstone fragments, sub-angular to sub-
round, frosted quartz, non-calcareous, brittle, coaly fragments.

No siltstone.

Interbedded sandstone and siltstone: siltstone is dark gray to black, organic
rich, platy, brittle to soft. Sandstone is fine to medium grained, non-calcareous.

Sandstone: light gray to light pinkish gray, fine to medium-graingd, grains are
clear to frosted, sub-angular to sub-round, poorly cemented, slightly calcic,
trace of carbonaceous material and pyrite.

Poorly cemented, mostly very fine to fine-grained, trace of pyrite.

Trace of siltstone.

Poorly cemented with a trace of siltstone.

Very fine-grained fraction increasing.

Sandstone: medium to light gray, very fine to fine grained, moderate to well
sorted, quartz, clear to frosted grains, loose sand, soft.

ICORPORATED
MAY 18 2007
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(860°)

Cotlipde 870-900
— 2gH'—

Ugpe~thid) 900-910°

%;wv_

910-940'

(920')
(940)
940-942.8'
942.8-945.4'
945.4-946.2'
. 946.2-948.6'
948.6-949.4'
949.4-949.9’
949.9-950.7'
950.7-951.4'
951.4-951.6’
951.6-952.0’

952-953.5’

9563.5-955.1'
955.1-856.2’
(955.6-956")

' 956.2-960’

(957.4")
(957.6")

Induration increasing, fining down.

Interbedded sandstone and siltstone: snltstone is dark gray to black, brittle, non-
calcareous, carbonaceous. -

Siltstone and shale: dark gray to dark brownish gray, shale is silty, brittle,
slightly fissile, non-calcareous. Siltstone is dark gray, some very fine-grained
sand, brittle, non-calcareous.

Interbedded siltstone and sandstone: light gray, very fine to fine-grained, silty,

quartz grains are frosted to clear, sub-angular to sub-round, non-calcareous,

hard, trace of coal.

Siltstone increasing.

BEGIN CORING. NOTE SCALE CHANGE.

Sandstone: light gray to gray, cross-bedded, slightly calcareous, firm to hard.
Shaley siltstone: dark gray, firm, platy, non-calcareous, fairly homogenous.
Coal.

Shaley siltstone.

Carbonaceous and coal stringers: interbedded with shale and siltstone.
Shale and siltstone.

Sandstone: light gray to gray, very fine-grained, hard, low-angle cross-beds.
Siltstone: dark gray to brown, hard, non-calcareous, homogenous.
Interbedded siltstone and coal.

Coal.

Sandstone: light gray, very fine-grained, many low-angle cross-beds,
carbonaceous partings up to 2 millimeters thick.

Siltstone: gray, firm to hard, occasional carbonaceous stringers.
Interbedded coal and mudstone.

Coal.

Sandy siltstone: gray to brown, with carbonaceous stringers. JRATED
A

Carbonaceous stringer. ' b

Carbonaceous stringer. MAY 18 2007
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(957.8’) Carbonaceous stringer.
960-960.3' Sandy siltstone.
960.3-960.4' Coal and siltstone: dark brown and gray.

962-966.9' Sandstone: alternating light gray and dark brown, mottled, bioturbated,
occasional coaly stringers.

(966.6) Coal stringer.

966.9-970’ Sandstone: light gray to dark brown, fine to very fine-grained becomes silty
with depth, coal blebs, some bioturbation.

(968.1') Coal stringer.
(961.3-970.0") Frequent breaks in core, fresh, probably drilling induced.

8970-971.8" Sandstone: light gray, thin-bedded to laminated, bioturbated, interbedded with
siltstone, occasional coal stringers.

971.8-973.6' Sandstone: light gray and brown, laminated, bioturbated, occasionally silty.

(973.5) Coal stringer.
(970.4-79.3') Frequent breaks in core, fresh, probably drilling induced.

973.5-979.4' Sandstone: dark brown to brown, fine-grained, silty, massive-bedded.
(979.3') Coal stringer.

979.4-980" Coal and silty coal: fragmented, brittle.

980-980.9’ Siltstone: dark brown, finely laminated, gray sandstone interbeds.
980.0-981.5’ Sandstone: light gray to light brown, fine-grained, silty laminations.
981.5'-982.6" Siltstone: dark brown, no sand.

(981.5") Coal stringer .01 feet thick.
(981.7°) Coal stringer .01 feet thick.

982.6-988.1' Sandstone: light gray, very fine to medium-grained, laminated.

(984') End of lamination: Change to massive- -bedded.
(988’)° End of massive-bedding. Lamination resumes with some bioturbation in the
laminated zones.
(980.3-999.8°) Frequent breaks in core, fresh, probably drilling induced. i D
MAY 1 8 2007

988.1-989.2’ Coal: sharp upper and lower contacts.
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@
990-995%'

Q40 =

Gy
I\

Sandy siltstone: dark brown, very fine-sand, soft.
(993.7') Coal stringer.
(992.7) Coal stringer.
(993.1') Coal stringer.

993.7-995.9° Sandstone and siltstone: gray, laminated, very fine-grained, hard, bioturbated,
silt content decreasing with depth.

995.9-997.2’ Sandstone: light gray, very fine-grained, trace of siltstone, laminated, high-
angle cross-beds.

(972.2') Coal stringer.

972.2-1000’ Sandstone: gray, very fine-grained, quartz, massive-bedded, occasional coal
stringer, hard, tight.

1000-1005.6° Sandstone: massive-bedded, faint carbonaceous stringers.

1005.6-1010’ Sandstone, muddy beds up to .75-inches thick, laminated, partings,
occasional bioturbation.

(1000.5-1015.6’) Frequent breaks in core, fresh, probably drilling induced.
1010-1014.5’ Muddy sandstone: sm‘all coal stringérs, silty.

1015-1020° Muddy sandstone: laminated, bioturbated, low-angle cross-beds.
(1019.5) Muddy fraction increasing.

1020-1021’ Muddy sandstone: dark gray, carbonaceous, bioturbated, bivalves.

(1020.3-1039.2') Frequent breaks in core, fresh, probably drilling induced.
{1020.7') Carbonaceous parting.

1021-1021.4’ Sandstone: medium-grained, bioturbated.
1021.4-1023.5' Sandstone: medium-grained, low-angle cross-beds, very porous, light gray.
1023.5-1040’ Sandstone: less porous, low-angle cross-beds, faint bioturbation.

(1030’) Pyrite band 0.15" thick.
(1038’) Cross-beds increasing.

1040-1045.5 Sandstone, mixture of salt and pepper colored, very-fine to medium-grained,
low-angle cross-beds, laminated coal stringers, non-calcareous, moderate
permeability, medium-grained sand laminations.

(1040.0-1049.8’) Frequent breaks in core, fresh, probably drilling induced.

™
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o .1045.5-1047.9’ Sandstone: light gray, very fine to fine-grained, bioturbated, slightly friable,
: slightly calcic.

1047.9-1056’ Sandstone: very-fine to medium-grained, low and high-angle cross-beds,

occasional coaly laminations and blebs, slightly friable, occasional bioturbation,
wet.

(1052.7) Siltstone, dark gray, .03-feet thick.
(1054.2) Coaly lamination.

(1054.4°) Coaly lamination, wet.

(1055.0') Bioturbation, wet.

1056.1-1056.8" Siltstone, light to dark gray, laminated, bioturbated, non-calcareous, very
fine-grained sandstone laminations, dense.

1056.8-1058.2 Sandstone, light gray, very fine to fine-grained, laminated, heavily
bioturbated, occasional siltstone laminations, hard.

1058.2-1060’ Sandstone: light gray, fine-grained, laminated.

(1050-1060’) Frequent breaks in core, fresh, probably drilling induced.
6 1060-1070"

Coal: occasional coaly stringers, non-calcic, dense.
>
o (1061.6") Coal, vitreous layer 0.15-feet thick.

(1062.1) Coal, vitreous layer 0.2-feet thick, fractured.
(1062.3-1064.7') Near-vertical fractures.

(1066-1070’) Horizontal and vertical fractures, broken.

= : 1070-1075’ Sandy siltstone and sandstone: gray and dark brown, coaly, soft poorly
m?S)(& cemented, sharp contact with over-lying coal.

WW1075-1080’

1080-1100° Sandstone: fine to medium-grained, poorly cemented, low-angle cross-beds.

No Recovery.

! (1087’) Increasing carbonaceous material, high-angle cross-beds.
gA! (1089.2)  Carbonaceous parting.

1098.5-1099.2’ Coal.

1100’ End of core.

1100-1220’ Sandstone: gray, loose clear grains, very fine to fine-grained, sub-angular to ‘
sub-round, trace of coal. |

(1130) Sandstone, increasingly indurated, predominantly fragments.

‘ (1140 50% sandstone, and 50% mudstone, brown, sandy, trace of dark minerals,ORPORATED

pyrite.
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(1150
(1160
(1170
(1180
(1190

(12007)

(1210')

(12207)

90% sandstone, and 10% mudstone.
60% sandstone, and 40% mudstone.
30% sandstone, and 70% mudstone, occasional dark brown to black.
60% sandstone, and 40% mudstone.
80% sandstone, and 20% mudstone.

Sandstone, medium to light gray, very fine-grained, silty, 5% dark minerals,
friable, no apparent mudstone.

70% sandstone, and 30% mudstone, dark gray to dark brown, slightly calcic,
hard. i

TD.
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. Intermountain Power Agency Well Completion Report
Los Angeles, California February 17, 1995

3.3 IPA-3A

Location

N 393,724 E 2,335,785 (feet)
Section 25 T16S R 14 E (SLBM)
Emery County, Utah

Ground Elevation: 6,810 feet above mean sea level
Top-of-Casing Elev. 6,812.52 feet above mean sea level
Total Depth Drilled: 1,268 feet below ground level
Eormation Tops
e — = —————————
Stratigraphic Unit Depth Below Elevation (feet
Ground Level | above mean
(feet) sea level)
Flagstaff-North Horn Formation at surface (incomplete section)
Bluecastle Member, Price River Formation 200 6,610
Mudstone Member, Price River Formation 472 6,338
Castlegate Sandstone 715 6,095
Upper Mudstone Member, Blackhawk Formation 888 - 8,922
Grassy Merﬁber, Blackhawk Formation 995 5,815
Sunnyside Coal Seam 1,046 5,764
Sunnyside Mem'ber, Blackhawk Formation 1,054 5,756

3-3 MAY 18 2007




IPA -3
DEPTH DESCRIPTION
0-20’ Alluvium: gray, light gray, and light brown clasts of sandstone, limestone, silt

and sand. Sand is very fine-grained, sub-angular to sub-round. Calcic clasts
and dark minerals present.

20-150' Sandstone: light gray and brown, very fine to fine-grained, sub-angular to
round. Occasional calcic clasts, firm to hard. Trace of calcic vein filling.

(30) 10% dark heavy minerals, fine-grained, angular.
"ORATED
(40") Sandstone, light gray, brown, and trace of white.
4 MAY 18 2007
(50") 90% sandstone and 10% limestone, light gray, hard.
iv. of Oil, Gas & Mining
- (60°) 30% silty sandstone, soft. -
(70") 60% sandstone, very fine-grained, loose grains. 40% sandstone is light gray,
hard. :
(90') 40% sandstone, loose grains, 40% sandstone, light gray, hard, 20%
o sandstone, light gray and white, fine-grained, angular to round, with 5% dark
minerals.
(100 60% sandstone, light gray to white, loose grains, very fine-grained, silty. 40%

sandstone, very fine-grained, silty, gray and dark gray, calcareous, firm to soft.

(1109 90% sandstone, loose grains, grading to very fine to fine-grained. 10%
sandstone, trace coal, and trace of dark minerals.

(140°) 90% sandstone, |ight brown and brown, loose grains, very fine-grained to silty.
10% sandstone, trace of dark minerals, trace of coal, occasional white calcic
vein.

150-160' Silty sandstone (80%), brown, gray, and dark gray, very fine-grained, firm,
clayey. Weakly calcic. 10% of siltstone, brown, gray and dark gray. 10% of
sandstone, clear, white, very fine-grained, calcareous cement.

160-200° Sandstone (30%): loose grained, light brown to brown, very fine-grained to
silty. 60% of sandstone is light gray to light brown, very fine-grained,' sub-
angular to round, soft. 10% of sandstone is dark brown to gray, very fine to
fine-grained, sub-round to round, calcareous, hard.

Ab Hé"‘ Sandstone, silty in part.
"200’—-200-300’ Sandstone (80%), clear and white, loose grains, fine-grained, round to sub-
He round, moderately sorted. 20% of sandstone is dark brown and brown, very
51‘” fine-grained, calcareous, firm to hard.
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