DRILL HOLE LOG
McCULLOCH DRILL HOLE $145

LOCATION: NEl1/4, SEl/4, SEC. 33, T. 12 S., R, 9 E. Carbon County,
Utah, Bear Canyon

LATITUDE: 512,091.708

DEPARTURE: 2,166,444.844

COLLAR ELEVATION: 7,104.31

TOTAL DEPTH: 1,215.0'

INCLINATION: 90

DRILLED BY: G. Greener, Longyear Company

LOGGED BY: K. L. Ball, American Electric Power

Service Corporation

DATE STARTED: 3/29/71

DATE FINISHED: 4/13/17



THICENESS

LITHOLOGY DESCRIPTION REOQWERED FROM TO
Start HQ

QAL Valley fill, silty sand with sandstone boulders, yellowish 20 0 50
gray (5 Y 7/2) to very light gray (N8), fine grained

Sandstone Verir light gray (N8) and medium gray (NS) mottled, fine grain, 18.9 50.0 68.4
jointed 60 limonite staining on joint surfaces

Siltstone Medium gray {NS), carbonaceous, clayey and broken in places 38.6 68.4 107.6

Sandstone Very light gray (N8} and medium gray (NS) mottled, fine grain, 96.2 107.6 205.4

carbonaceous in places, fractured in places, medium gray (NS)
siltstone lamina to thin interbeds in places

Siltstone Medium gray (N5) and light gray (N7) mottled to medium dark 98.8 205.4 304.3
gray {N4) ard medium light gray (N6) mottled, carbonaceous, clayey in
places, very light gray (N8) sandstone lamina to thick interbeds
throughout, fine grained

Sandstone Very light gray (N8) medium gray (N5) and medium dark gray (N4) 225.9 304.3 530.4
mottled, fine grain, carbonacecus in places, medium gray {N5)
siltstone lamina to thin interbeds throughout, Top of coal 508.6 coal
2.1; Top of coal 520.5 coal 0.5’

Siltstone Medium gray (N4) and very light gray (N8), 20.5 530.4 551.1
carbonaceous in places, shalely in places, very light gray (N8)
sandstone lamina to thin interbeds in places

Coal 4.4 Bright banded, vitrain and durain, resinous, shale streaks 4.4 551.1 5585.5
in places - 4.4
Siltstone Medium gray (NS5), medium dark gray (N4) and very light gray 50.9 555.5 607.1

{N8) mottled, carbonaceous to bony in places, shalely in places, very
light (N8) sandstone lamina to thick interbeds throughout, Top of coal
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THICKNESS
LITHOLOGY DESCRIPTION REOWERED FROM T0

568.2 coal 0.8’, Top of coal 596.5 coal 0.5, Top of
coal 603.9 coal 1.1

Sandstone Very light gray (N8) with medium gray (NS) mottling in places, 19.3 607.1 626.2
fine grain, silty in places, carbonacecus partings in places

Coal 0.2 Bony shale 4.3 626.2 630.5
4.1 Bright banded, vitrain and durain, resinous 4.3 Coal
shale streaks in places

Sandstone Very light gray (N8), fine grain, carbonaceous partings 6.2 630.5 636.7

Shale Medium dark gray {N4), carbonaceous, bony in places, Top of coal 19.6 636.7 656.2

645.2 coal 0.7’

Sandstone Very light gray (N8) and medium gray (NS) mottled, fine grain, 15.4 656.2 671.2
carbonacecus in places, medium gray (NS5) siltstone lamina to thick
interbeds throughout, Top of coal 562.1 coal 0.9’

Shale Medium dark gray (N4), carbonaceous to bony 1.3 671.2 672.5

Coal Bright banded, vitrain and durain, resinous, shale 4.2 Coal 4.2 672.5 676.7
streaks in places

Sandstane Very light gray (N8), fine grain, carbonaceous partings in places 6.4 676.7 683.1

Siltstone Medium gray (NS} with very light gray (N8) mottling in places, 18.4 663.1 701.5

carbonaceous in places, sandy in places
Sandstane Very light gray (N8) with medium light gray (N6) wottling in places, 23.6  701.5 726.1

fine grain, carbonaceous partings in places, silty in places, Top of
coal 722.7 coal 0.6
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THICKNESS
LITHOLOGY DESCRIPTION REOOVERED FROM TO

Siltstone Medium gray (NS5) and medium dark gray (N4) mottled, 15.3 726.1 741.6
carbonacecus bony in places, shalely in places, Top of cocal 732.0
coal and bone 1.1, Top of coal 735.9 coal 0.4¢, Top of coal
739.2 coal and bone 1.6’

Coal 4.5 Bright banded, vitrain and durain, resinous, shale 4.5 4.5 741.6 746.1
streaks in places
Sandstane Very light gray {N8} and medium gray (NS) mottled, fine grain, 45.1 746.1 791.5

carbonaceous in places, shalely in places, Top of coal 761.0 coal
0.8’, Top of coal 780.8 coal 1.9", Top of coal 783.4 coal 0.8’

Shale Medium dark gray (N4), carbonaceous, bony in places, resinous 4.7 791.5 796.2
0.3 Bony shale, resinous 4.7 Coal
4.4 Bright banded, vitrain and durain, resinous, shale streaks in

places, bony in places

Sandstone Very light gray (N8), medium gray (N5) and medium dark gray (N4) 30.1 800.9 830.8
mottled, fine grain, carbonaceous in places, shalely in places, Top
of coal 817.1 cocal 1.2, Top of coal 824.8 coal 824.8 coal 1.1’

Siltstone Medium gray (NS, light gray (N7} and medium dark gray (N4) 18.8 830.8 848.6
mottled, carbonaceocus, sardy in places, Top of coal 843.6 coal 1.5

Coal 3.5 Bright banded, vitrain and durain, resinous 3.5 Coal 35 848.6 852.1

Sandstone Very light gray (n8) and medium gray (N5), fine grain, carbonaceous 125.4 852.1 977.4

in places medium gray (N5) siltstone lamina in places, Top of coal
862.8 coal 60.47, Top of coal 866.5 coal and bane 1.7 Top of coal
882.5 coal 0.5’, Top of coal 893.0 coal 0.87, Top of coal 899.4 coal
0.9 clayey and slickensided 900.0

Coal 2.3 Bright banded, vitrain and durain, shale streaks throughout 2.3 977.4 979.7
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THICKNESS

LITHOLOGY DESCRIPTION REQOVERED FRCM TO

Sandstone Very light gray (N8) and medium gray (N5) banding, mottled in 165.2  979.7 1144.9
places, fine grain to medium grain carbonaceous partings in places,
crossbedded, fossiliferous in places Top of coal, 1136.9 coal 2.4’

Coal 3.1 Bright banded, vitrain and durain, shale streaks throughout 3.1 1144.9 1148.0
bony in places

Siltstone Medium dark gray (N4), light gray (N7) and medium gray (NS) 37.0 1148.0 1185.0
mottled, carbonaceous, sandy in places, shalely and fossiliferous
1162.6 - 1165.0, Top of coal 1181.5 coal 0.8’

Coal 7.6 Bright banded , vitrain and durain, resinous, silt streaks 7.6 1185.0 1192.6
in places - 7.6

Sandstone Very light gray (N8) and medium dark gray (n4) banded, medium 22.2 1192.6 1215.0

grain, cr

Bottom of hole 4/13/77
T.D. 1215.0’
Stemmed with 30 bags of cement

Plug at top




NcCULLOCH DRILL HOLE #106-77

LOCATION: SWl/4, SEl/4, SEC. 35, T. 12 S., R. 10 E. Carbon County,

Utah,
Mathis Canyon
LATITUDE: 511,587.434
DEPARTURE : 2,207,671.382
COLLAR ELEVATION: 8,154.91
TOTAL DEPTH: 2,365.5' -
INCLINATION: 90
DRILLED BY: R. Dennis, Longyear Company
LOGGED BY: D. Stephens, American Electric Power
Service Corporation
DATE STARTED: 1/13/77
DATE FINISHED: 8/24/77
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THICKNESS

LITHOLOGY DESCRIPTION RECOVERED FHCM TO
HQ Core 0-1133 NQ 1133-2348 A Core 2348-2365.5
Rock Bit 0 30
Siltstone Light gray (N7) to medium gray {NS), highly benonetic, breaks up on 18 30 48
exposure to air
Siltstone Very light gray (N8) to light gray (N7), very sandy 26 48 74
Sandstone Pinkish gray (5 YR 8/1) to very light gray (N8), mediumcoarse grained 13.9 74 87.9
Siltstone Very light gray (N8) to light gray (N7), some clayey zones 37.9 87.9 125.8
which disintegrate upon exposure
Sandstone Very light gray (N8) to light gray (N7), medium-coarse grained 12.1 125.8 137.9
Siltstone Very light gray (N8) to light gray (N7), slightly sandy to very 164.7  137.9 302.6

sandy in places with some sandstone interbeds (Medium-coarse grained},
occasional clayey zone which falls apart on exposure

to atmosphere
Sardstone Light gray {N7) to medium light gray {N6), fine-medium grained 25.8 302.6 328.4
Siltstone Very light gray (N8) to light gray (N7) with zones of grayish 123 328.4 415.4

red (10 R 4/2) to light olive gray {5Y 5/2), slightly sandy in places,

bencnetic zones which fall apart upon exposure, some medium-coarse

grained, sandstone interbeds
Sandstone Very light gray (N8) to light gray (N7}, medium-coarse grained 77.7 451.4 529.1
Siltstone Medium light gray (N60 to medium dark gray (N4), highly 550.1 529.1 646

benonetic falls apart upon exposure to air, weathered, some hard
siltstone interbeds, very sandy
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THICKNESS

LITHOLOGY DESCRIPTION REOWERED FRM TO
Sandstone Light gray (N7) to medium gray (NS) with some medium dark gray (N4) 135.1 646 778.8
barding, medium—coarse grained
Biltstone Medium light gray (N6} to medium dark gray (N4}, highly 32.1 778.8 810.9
benonetic, falls apart upon exposure
Sandstone Very light gray {N8) to medium light gray (N6), fine—very fine- 54.1 810.9 865.0
medium grained, same siltstone interbeds
Siltstone Medium light gray {N6) to medium dark gray (N4}, benonetic 38.5 865 803.5
zones which fall apart on exposure
Sandstone Very light gray (N8) to medium light gray (N6), medium-coarse grained 42.7 903.5 946.2
Siltstone Light gray (N7) to medium gray (N5), slightly sandy in places 15.8 946.2 962
Sandstone white {N9) to very light gray (N8), medium~coarse grained 55 962 1017
Siltstone Light gray (N7) to medium gray (N5), slightly sandy 10 1017 1027
Siltstone white (N9) to very light gray (N8}, medium-coarse grained 13 1027 1100
Siltstone Light gray (N7) to medium gray (NS5), slightly sandy in places 33 1100 1133
Sandstone white (N9} to very light gray (N8), medium — fine grained 21.9 1133 1154.9
Siltstone Medium light gray (N6} to medium gray (NS}, with medium 37.4 1154.9 1194.0
dark gray (N4) mottling slightly sandy to very in places,
with coal: Top of coal 1176 coal 0.6
Sandstane Very light gray (N8) to light gray {N7) with some medium 40 1194 1234
gray {NS) mottling, silty to very silty in places
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THICKNESS

LITHOLOGY DESCRIPTION REONERED FRCM TO
Siltstone Medium light gray (N6) to medium dark gray (N4}, slightly 30 1234 1264
sandy in places
Sandstone white (N9) to light gray (N7) with medium light gray (N6) to 310.6 1264 1577
to medium gray {N5) mottling in places, slightly silty to very silty
in places with same siltstone interbeds, fine-medium grained
Siltstone Light gray (N7) to medium gray (NS}, slightly sandy to 152.2 1577 1723.8
very sandy in places
Sardstone White (N9) to very light gray (N8) with light gray (N7) 36.2 1723.8 1759.6
mottling, fine-very fine grained, very silty in places
Siltstone Light gray (N7) to medium gray (NS5), slightly sandy in places 17.9 1759.6 1777.4
Sandstone wWhite (N9} to very light gray (N8), fine—wvery fine grained 17.8 1777.4 1801.8
Siltstone Light gray (N7) to medium gray (NS) with some medium dark gray (N4} 82.7 1801.8  1882.3
mottling, slightly sandy to very sandy in places with scme
sandstone interbeds, with coal as follows: Top of coal 1840 coal 0.3.,
Top of coal 1856.9 coal 0.35, Top of coal 1864 shale/
coal stringer 1.0
Siltstone Dark gray (N3) to gray black (N2), with coal stringers 0.15 1882.3 1882.45
Coal Bright, hard, with resin 4.8 4.8 1882.3 1887.25
Siltstone Medium dark gray (N4) with 1/10" sandstone interbeds, 17.5 1887.25 1904
very light gray (N8)
Sandstaone Very light gray (N8) to light gray (N7), fine-very fine grained, 153.7 1904 2056.3

silty in places with some siltstone interbeds medium dark gray
(Nd), with coal seams as follows: Top of coal 1933.7 coal 0.2,
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THICKNESS

LITHOLOGY DESCRIPTION REQOVERED FROM TO
Top of coal 1935.55 coal 1.7, Top of coal 1944 coal 0.5, Top of coal 1951.1
coal .35, Top of coal 1961.2 coal 0.1, Top of coal 1977.5 coal 0.3,
Top of coal 1990.4 coal 1.0, Top of coal 2010.3 coal 2.4, Top of coal

2020.5 coal 0.8, Top of coal 2037.7 coal 0.2, Top of coal 2041.0 coal 0.04

Siltstone Medium gray (NS5) to medium dark gray (N4) slightly sandy with 12.45 2056.3 2068.75
coal as follows: Top of coal 2058.8 coal 1.4

7.6 2068.75 2076.35

J

.1 Bone
.5 Coal, bright, hard, with resin 7.6

Siltstone Medium light gray (N6} to medium gray (N5), slightly sandy 68 2076.35 2144
in places with coal seams as follows: Top of coal 2090.7 coal 0.1,
Top of coal 2091.55 coal 0.33 Top of coal 2095.1 coal 1.1, Top of
coal 2105.7 coal 0.3, Top of coal 2116 coal 2.2, Top of coal 2132.3
coal 0.5, Top of coal 2139.7 coal 0.4

Sandstone White (N9) to very light gray (N8) with some medium light 30.3 2144 2174.3
gray (N6) mottling, fine-very fine grained

Siltstane Medium dark gray (N4) to dark gray (N3) with coal as follows: 1.5 2174.3 2175.8
Top of coal 2174.7 coal 0.45

Coal 2.8 Coal, bright, hard, with resin 10.5 2175.8 2186.3
0.13 Shale/coal stringers 10.5 Seam

7.57 Coal, bright hard, with resin

Siltstone Light gray (N7} to medium light gray (N6), with medium gray 5.1 2186.3 2191.4
(NS) mottling, sandy with coal as follows: Top of
coal 2191 coal 0.4

Sandstone Light gray (N7) to medium gray (N5) with same medium dark gray 76.9 2191.4 2267.3
{Nd) banding + x-bedding, medium coarse grained
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THICKNESS

LITHOLOGY DESCRIPTION REQWERED FROM T0

Siltstane Light gray (N7) to medium light gray (96), slightly sandy in 17.2 2267.3 2284
places with coal as follows: Top of coal 2273 coal 2.2

Sardstane white (N9) to very light gray (NB) with medium light gray (N6) mottling 19.5 2284 2303.5

Siltstone Medium light gray (N6) to medium gray (N5) with some medium 5.0 2303.5 2308.5

dark gray (N4) mottling in places, slightly sandy in places with
coal seams as follows: Top of coal 2303.5 coal 0.25

Coal 4.3 Coal, bright, hard, with resin 4.3 2308.5 2312.8

Siltstone Medium light gray {N6) to medium gray (N5) with some medium 13.2  2312.8 2326
dark gray (N4) mottling in places, slightly sandy in places

Sardstane white (N9) to very light gray (N8) with same medium dark gray 13.3 2326 2339.3
(N4) siltstone interbeds

Coal 7.4 Coal, bright, hard, with resin 17.74 2339.3 2357.04
1.3 Coal, bright, hard (Used in gas test)
2.3 Coal, bright, hard with resin 17.74 Seam
2.9 Siltstone
3.7 Coal, bright, hard with resin
0.14 Coal with sandstone stringers

Sandstone Medium light gray (N6} to medium gray {N5), fine-medium grained 8.45 2357.04 2365.5

Finished hole on 8/24/77
Stemmed hole to top.




DRILL HOLE LOG
McCULLOCH DRILL HOLE #191-78

LOCATION: SEl1/4, NEl1/4, Sec. 12, T. 13 5., R. 10 E., Deadman Canyon
Carbon County, Utah

LATITUDE: 503,594.472

DEPARTURE : 2,214,512.653

COLLAR ELEVATION: 7,282.91

TOTAL DEPTH: 887’

INCLINATION: 90

DRILLED BY: Jack Withers, Longyear Company
LOGGED BY: Don A, Stephens and Mark Bunnell/

American Electric Power Service Corporation

DATE STARTED: 5/29/18
DATE FINISHED: 6/8/18
ccb.chapter6/5
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THICKNESS

LITHOLOGY DESCRIPTICON REQOOVERED FROM TO
H 0 - 279.9 NQ 279.9 ~ 867
Rock Bit 0 17
Sardstone Yellowish gray (5 YR 8/1) to very light gray (N8) fine- 18.2 17 35.2

medium grained with siltstone cross bedding in places

Siltstone Light gray (N7} to medium dark gray (N4) slightly sandy to 31.8 35.2 67.0
very sandy in places including some carbonaceous material with
shale interbeds as follows: 1.7 @ 40.1 with sandstone interbeds as
follows 1.1 @ 44.3, 1.5 @ 56, .8 @ 62.8

Sandstone white (N9) to very light gray (N8) fine-medium grained 23.6 67.0 90.6
with siltstone cross bedding in places with siltstone interbeds
as follows: .4 €@ 69.9, 1.5¢@ 76.4

Siltstone Medium light gray (N6) to brownish gray (5 YR 4/1) sandy 14.1 90.6 104.7
in places with coal seams as follows: Top of coal 90.9 coal
0.52, Top of coal 96.5 coal/very silty 0.13, Top of coal 97.0
coal 1.0 siltstone/coal stringers 0.2 Top of coal 100.2 coal/
siltstone stringer 0.2, Top of coal 103.7 coal 1.0

Sandstone Very light gray (N8) to white (N9) fine to medium grained 58.7 104.7 163.4
with siltstone cross bedding in places with siltstone interbeds
as follows: 1.6 @ 129.1

Siltstone Light gray (N7) to brownish gray {5 YR 4/1) slightly sandy 20.1  163.4 183.5
to very sandy in places with siltstone/coal
stringers as follows: .6 @ 179.5

Coal 0.85 Coal, bright, hard 5.84 183.5 189.34

0.10 Siltstone/coal stringers
4.65 Coal, bright hard, with resin 5.84 Seam
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LITHOLOGY

THICKNESS
DESCRIPTICN REOWERED FROM

Sardstone

Siltstone

Siltstone

0.09 Siltstone/coal stringers
0.15 Coal, bright, hard

Light gray (N7) to very light gray (N8} fine to medium 12.76  189.34
grained, carbonaceous with siltstone cross bedding in places, with

siltstone/coal stringers interbeds as follows: 2.2 @ 189.34 with

siltstone interbeds as follows: .5 @ 191.5

Medium gray (NS) to light gray (N7) to dark gray (N3) 32.6 202.1
slightly sandy to very sandy in places, with sandstone interbeds as

follows: 4.1 @ 228.1, with coal seams as follows: Top of coal 213.95

213,95 coal/slightly silty 1.6 coal/siltstone stringers .8, Top of coal

216.5 coal .6 coal/siltstone stringers .5, with siltstone/ccal stringers
interbedding as follows: 1.7 @ 205.8, .4 @ 217.6, .9 @ 220.9,

1.3 @ 226.4

Very light gray (N8) mottled, siltstone cross bedding in places 26.5 234.7
carbonacecus in places, with coal seams as follows: Top of coal

243.3 coal 1.8 coal/siltstone stringers .4 with siltstone/coal

stringers as follows: 1.2 @ 245.8

Dark gray (N3) to light gray (N7) sandy to very sandy in places, 70.3  261.2
carbonacecus with siltstone/coal stringers as follows: .2 @ 262.2,

1@ 265.3, .3 @ 276.7, .3 € 297.9, .6 @ 315.4, .5 @ 317.5, .3 @ 320.5,

1.9 327.7, with coal seams as follows: Top of coal 261.2 coal/

siltstone stringers 1.1, Top of coal 276.4 coal/siltstone stringers .3,

Top of coal 297.15 coal.65, Top of coal 318.05 coal 2.2 coal/siltstone

Stringers .3 with sandstone interbeds as follows: 3.9 € 311.6

Very light gray (N8) fine to medium grained, mottied with 52.65 331.5
siltstone cross bedding, with fossiliferous siltstone interbeds

as follows: .4 @ 363.6 with coal seams as follows: Top of coal

364.0 coal/siltstone stringers .2 coal .65 coal/siltstone stringers .2,

Top of coal 365.75 coal/siltstone stringers.25, Top of coal 382.15
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THICKNESS
LITHOLOGY CESCRIPTION REQOVERED FROM 0

coal 2.0 with siltstone/coal stringer interbeds as follows: .7 @
365.1, .4 @ 365.95, .25 @ 381.9 with siltstone interbeds as follows:
.9 @ 366.3

Siltstone Medium gray (NS} to medium dark gray (N4) slightly sandy in 34.65 384.15 418.8
places with fossils as follows: 2.7 @€ 390.8, 9.9 @ 399.9 with
sandstone interbeds as follows: 4.8 @ 394.5 with coal seams as follows:

Top of coal 409.3 coal .13, Top of coal 409.6 coal/siltstone stringers

.75, with siltstone/coal stringers .2 @ 41C.4

Sandstone Very light gray (N8) to light gray (N7) fine to medium 79.1 418.8 497.9
grained with siltstone cross bedding in places

Siltstone Light gray (N7) to medium gray (N5) very sandy in places with 18.25 497.9 516.15
sandstone lamina, carbonaceous

Coal 2.8 Coal, bright, hard, resinous 2.8 516.15 518.95

Siltstone Medium gray (NS) to light gray (N7) slightly to very sandy 26.0 518.95 545.0
with sandstone lamina, carboniferous

Sandstone Very light gray (N8) to light gray (N7) fine to medium grained, 13.75 545.0 558.75
carboniferous with siltstone cross bedding

Coal 0.2 Coal, bright, hard, resinous 3.77 558.75 562.52
0.22 Coal/siltstone stringers 3.77 Seam

3.3 Coal, bright, hard, resinous
0.02 siltstone
0.03 Coal, bright, hard resinous

Siltstone Medium dark gray (N4) slightly sandy 3.05 562.52 565.57
Coal 2.4 Coal, bright, hard, resinous .85 565.57 575.42
1.35 Coal, taken for gas test 9.85 Seam
cc6 . chapter6,/5
- 129 —




THICKNESS
DESCRIPTION RECOVERED

FROM

Sandstone

Siltstane

Sandstone

Siltstone

Sandstane

6.1 Coal, bright, hard, resinous

Very light gray (N8) to light gray (N7) fine to medium 19.01
grained with some siltstone cross bedding with some carboniferous part-
ings with siltstone interbeds as follows: .4 @ 575.42, 1.6 @ 592.8

2.42 Coal, hard, black, resinous 2.46 Seam 2.46
.04 Coal/siltstone stringers

Very light gray (N8} fine to medium gramed with some siltstone 68.51
cross bedding slightly carbonaceous in places with carbonaceous

partings, some pyrite with siltstone interbeds as follows:
2.9 @ 596.89 with fractures as follows: 4.8 @ 659.7

Light gray (N7) to medium light gray {N6) very sandy 20.9
to slightly sandy, slightly carbonaceous with sandstone interbeds
as follows: 1.1 @ 673.4

Very light gray (N8) to light gray (N7) very fine to 46.3
medium grained with siltstone cross bedding, carbonaceous in places,
with siltstone interbeds as follows: .6 @ 710.9

Light gray (N7) to medium gray (NS) slightly sandy to 64.6
very sandy in places with sandstone lamina

Very light gray (N8) to light gray (N7) fine to medium 89.8
grained with siltstone cross bedding in places, slightly carboniferous

with siltstone interbeds as follows: .6 @ 842.9, 2.8 @

850.6, .7 @ 859.9 2 with fractures as follows: .6 @ 862.7, 1.4 @ 871.3,
1.5 € 874.1, 1.4 @ 875.7

HOLE FINISHED 6/8/78
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Total Depth: 887 feet
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DRILL HOLE LOG
McCULLOCH DRILL HOLE #MC - 196 - 78

LOCATION: SWl/4, SE1/4, Sec. 13, T. 12 S., R. T E., Top Robinson Gulch, Carbon County, Utah

LATITUDE: 510,594.188
DEPARTURE : 2,154,191.905
OOLLAR ELEVATION: 8,648.73
TOTAL DEPTH: 22007
INCLINATION: 90
DRILIED BY: Gary Greener, Longyear Company
LOGGED BY: Mark Bumell American Electric Power Service Corporation
DATE STARTED: 7/19/18
DATE FINISHED: 8/1/78
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THICKNESS
LITHOLOGY DESCRIPTION RECOVERED  FROM TO

Rotary: Starner Company Started: 7,19/78
Depth: 1195 ft.

Core: Longyear Comparny Started: 7,19/78 HQ 1195 -
1330 NQ 1330 - 2200

Rotary 0 1195

Siltstaone Medium gray (NS5) to dark gray (N3) to bright gray 179.6 11957 1374.4
{5 YR 4/1) slightly to very sandy and mottled in place
carbonaceous, with sandstone interbeds as follows: 1.
1199.0, .6 @ 1208.1, .5 @ 1234.4, 3.2 @ 1239.2, 1.6 e
5.5 @ 1263.7, 1.4 @ 1268.8, 1.2 @ 1275.6, .9 @ 1204.6, @ 1318.9,
4.6 @ 1322.2, .3 @ 1332.6, 9.8 @ 1341.1, 1.9 @ 1358.1, 1.5 @
1361.9, 1.1@ 1364.5, with carbonaceous shale interbeds as
follows: 1.7 @ 1264.2, .6 € 1330.8, with coal seams as follows:
Top of coal 1264.4, siltstone/coal stringers - .13, with fractures
as follows: .9 @ 1321.3, 2.2 @ 1323.1, 2.4 @ 1342.6

S
0e
1253.
.9

Sandstone Very light gray (NB) to light gray (N7) fine to 15.7 1374.4 1390.1
medium grained, some carbonaceous partings

Siltstone Light olive gray (5 Y 6/1) to dark gray (N3) to 207.3  1390.1 1597.35
medium gray (NS) slightly to very sandy in places, mottled,
carbonaceous, with sandstone interbeds as follows: 2.0 @
1393.9, .3 @ 1398.4, .4 @ 1400.6, 1.2 @ 1410.8,
4.9 @ 1421.9, .7 @ 1434.5, 1.5 @ 1439.6, 14 @ 1440.8, 3.0 @ 1441.6,
3.8 @ 1449.7, .8 @ 1454.0, 1.9 @ 1455.9, 1.8 @ 1465.5-, .7 @ 1469.2,
.8 @1l476.6 1.2 @ 1477.9, 1.2 @ 1480.1, .9 @ 1487.3, .8 @ 1488.5,
1.3 @ 1492.9, 2.1 @ 1495.3, .5 @ 1497.9, .5 @ 1500.6, 5.8 @ 1510.8,0
22.2 @8 1517.4, 1.8 @ 1529.3, 1.3 @ 1533.4, .9 @ 1536.8, 1.4 @ 1540.0, 1.1
@ 1548.3, 3.0 @ 1551.7, 2.5 @ 1570.6, .3 @ 1573.7, 1.6 @
1576.3, 1.0 @ 1578.1, 19 @ 1585.2, .6 @ 1586.5, 1.4 @ 1589.7, 2.0 @

oc6 . chapter6,/5
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THICKNESS
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LITHOLOGY DESCRIPTION RECWEFED FRM TO
1592.5, with coal seams as follows: Top of coal 1585.5 coal -
.10, Top of coal 1586.8 coal/siltstone stringers - .14, Top of coal
1594.58 siltstone/coal stringers - .18 coal - .43 coal/siltstone
stringers — .07 coal -~ .6 coal/siltstone stringers - .13, with
limestone interbeds as follows: .6 @ 1390.1
Coal 1.65 - Coal, bright, hard resinous 1.75 Seam 1.75 1597.35 1599.1
.10 - siltstone/coal stringers
Siltstone Medium gray (NS5) to dark gray (N3) slightly to very 27.8 1599.1 1626.4
sandy and mottled in places, carbonaceous, with sandstone
interbeds as follows: .3 @ 1601.4, .4 @ 1602.1, .6 @ 1603.4,
.5 @ 1619.3, 1.1 @ 1620.6, .5 @ 1625.4
Sandstone Very light gray (N8) to light gray (N7) fine to 25.3 1626.4 1651.6
medium grained with siltstone x-bedding in places, carbon-
aceous, with siltstone interbeds as follows: .3 @
1626.5, .2 @ 1627.8, 1.6 € 1629.9, 5.5 @ 1633.4, 1.2 @ 1633.4,
1.2 @ 1643.6, 1.1 @ 1647.0, .2 @ 1650.0, with coal seams
as follows: Top of coal 1646.4 coal —~ .45 siltstone/coal
stringers - .15
Siltstone Medium gray (N5) to dark gray (N3) slightly sandy in places, 4.6 1651.6 1656.2
carbonaceous
Coal 2.75 Coal 0 bright, hard resinous 2.87 Seam 2.87 1656.2 1659.07
.12 Coal/siltstone stringers
Siltstone Medium gray (NS) to dark gray (N3) slightly to 46.5 1659.07 1705.2
very sandy in places, carbonaceous, with sandstone
interbeds as follows: 3.8 @ 1660.8, .9 @ 1665.8, 1.3 @ 1667.3, .2 @
1668.8, .3 @ 1669.3, .3 € 1689.8, .7 @ 1690.3, .4 @ 1691.6, 1.4 @
1696.5, with coal seams as follows: Top of coal 1694.93
siltstone/coal stringers - .1
ccb .chapter6 /5



THICKNESS

LITHOLOGY DESCRIPTION RECOVERED FROM O

Sarxistone Very light gray (N8) fine to medium grained, with 1.62 1705.2 1706.82
siltstone lamina

Coal .14 Coal/siltstone stringers 4.54 1706.82 1711.36
.40 Coal - bright, hard resinous 4.54 Seam
.48 Siltstone

.21 Siltstone/coal stringers
3.10 Coal - bright, hard, resinous
.11 Coal/siltstone stringers

Sandstone Light gray (N7) fine to medium grained, fractured 2.7 1711.36 1714.4

Siltstone Medium gray (N5) to dark gray (N3) slightly to 54.0 1714.4 1768.05
very sandy and mottled in places, carbonaceous, with sandstone
interbeds as follows: .3 @ 1722.8, 1.9 @ 1724.6, 6.4 @ 1730.4, .7 @
1740.9, .9 @ 1742.4, .7 @ 1744.1, .9 @ 1748.6, .3 @ 1750.1, .8
@ 1754.9, 8.0 @ 1756.6, .4 @ 1770.9, with coal seams as follows:
Top of coal 1726.5 coal — .2, Top of coal 1728.1 @ siltstone/
coal .22, Top of coal 1736.9 coal - .65 siltstone/coal -~ .11

Coal .3 Coal/siltstone stringers 2.27 Seam 2.27 1768.05 1770.32
2.14 Coal - bright, hard resinous

Sandstone Very light gray (N8) to light gray (N7) fine to medium 28.9 1770.32 1799.3
grained with siltstone x-bedding and mottling in places,
carbonaceous, with siltstone interbeds as follows: 1.6 @ 1771.2, .5 €
1775.9, 4.9 @€ 1783.2, 1.4 @ 1794.9, with coal seams as
follows: Top of coal 1796.6 siltstone/coal stringers - .28,
coal - .73

Siltstone Medium gray (N5) to dark gray (N3) slightly to very sandy 109.4 1799.3 1908.6
and mottled in places, carbonacecus, with sandstone

interbeds as follows: 1.7 @ 1805.9, .7 @ 1809.5, 5.0 e 1814.7,
1.0 @ 1830.5, .4 e 1836.9, 1.2 @ 1841.1., .7 @ 1847.7, 1.0 @ 1850.0,

cc6. chapter6/S
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THICKNESS
DESCRIPTION FECOVERED FROM

Siltstone

Sandstone

Sandstone

1.5 @ 1853.3, .6 @ 1855.4, 2.3 @ 1860.4, 1.4 @ 1864.4,

.2 @ 1866.7, .3 @ 1876.0, 3.6 @ 1880.8, 3.9 @ 1885.2, 1.3 @
1892.7, .5 @ 1895.6, .9 @ 1897.6, .7 @1899.3, .2 € 1900.3, .7
1903.8, 2.2 @ 1906.3, with coal seams as follows: Top of coal
1800.52 coal - .55, Top of coal 1863.1 coal - .18, Top of coal
1874.95 coal - .45, Top of coal 1878.66 coal/siltstone
stringers - .52, Top of coal 1890.75 coal - .45

@

Very light gray {N8) to light gray (N7) fine to medium 8.0 1908.6
grained with siltstone lamina, carbonaceous, with siltstone

interbeds as follows: .6 € 1916.0, with fractures as follows

.5 @ 1912.1

.08 Coal/siltstone stringers 14.55 191i6.6
12.36 Coal - bright, hard, resinous 14.55 Seam

.07 Siltstone/coal stringers

2.04 Coal - bright, hard, resinous

Medium gray (NS} to medium dark gray (N4) slightly 7.7 1931.15
sandy in places, with sandstone lamina

Very light gray (N8) to white (N9) fine to medium 32.5 1938.5
grained, with same siltstone lamina, carbonaceocus, with

siltstone interbeds as follows: .7 @ 1939.4, 0

1.8 @ 1948.6, 1.9 @ 1952.6, 74@19551 14@1964 3, .5 € 1968.3,

1.1 e 1970.3

5.71 Coal - bright, hard, resinous 6.02 1971.44
.11 Coal/siltstone stringers 6.02 Seam

.17 Coal - bright, hard, resinous

.03 Coal/siltstone stringers

Very light gray (N8) to light gray {N6) fine to medium 82.4 1977.46
grained, massive, with siltstone x-bedding begimning

cc6 . chapter6,/5
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THICKNESS
DESCRIPTION RECOVERED FRCM

Siltstone

Siltstone

at 2023 feet, with siltstone interbeds as follows: .9 @

1977.46, .7 @ 2031.8, .2 @ 2040.4, .7 € 2040.4, 1.4 @ 2051.56, .5 @
2055.1, with fractures as follows: .8 @ 1982.9, .4 @ 2015.8, .6 @
2028.4, .4 @ 2033.1

Dark gray (N3) to bright gray {5 ¥YR 4/1) to medium 68.4 2059.5
gray (NS) slightly to very sandy and mottled in places,

carbonaeous, with sandstone interbeds as follows: .3 @ 2066.3,

10.3 @ 2070.4, .5 € 2096.0, 1.0 @ 2102.9, 2.2 @ 2105.8, with

coal seams as follows: Top of coal 2101.6 coal - .04, Top of coal

2109.95 siltstone/coal stringers - .05 coal/siltstone

stringers - .16 siltstone coal stringers - .55

.09 Coal/siltstone stringers 1.10 Seam 1.10 2127.57
1.01 Coal - bright, hard resinous

Bright gray (5 YR 4/1) to dark gray (N3) slightly to 3.06 2128.67
very sandy with sandstone lamina, carbonaceous,
fossiliferous, with fossils as follows: .55 € 2131.15

.10 Coal/siltstone stringers 4.07 2131.73
.09 Siltstone

2.61 Coal - bright, hard, resinous 4.07 Seam

.94 Coal/siltstone stringers

.26 Coal - bright, hard, resinous

.10 Siltstone

.79 Coal - bright, hard resinous

.08 Coal/siltstone stringers

Very light gray (N8) to light gray (N7) fine to medium 30.5 2135.8
grained with siltstone x-bedding in places,

fossiliferous, carbonaceous in places, with siltstone interbeds

as follows: .2 @ 2135.8, .1 @ 2139.3, .3 @ 2140.6,

.7 @ 2140.8, .2 @ 2142.1, 1.85 @ 2142.7, 1.4 @ 2145.2, .5 @ 2155.7,
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THICENESS

LITHOLOGY DESCRIPTI(N REONERED FROM TO
.2 @ 2158.2, 3.2 @ 2162.2, with fossils as follows: .3 @ 2141.55, 1.45 @
2143.1, with coal seams as follows: Top of coal 2144.55
coal/siltstone stringers — .08 coal - .48 siltstone/coal
stringers - .03
Siltstone Medium gray (N5) to bright gray (5 YR 4/1) carbonaceous, 1.2 2166.2 2167.55
with some coal stringers
Coal 3.22 Coal ~ bright, hard, resinous 8.42 2167.55 2175.97
.22 Siltstone
1.37 Coal - bright, hard, resinous
.18 Siltstone/coal stringers 8.42 Seam
1.75 Coal - bright, hard, resinous vertical fracturing same calcite
.08 Siltstone/coal stringers
1.44 Coal - Bright, hard, resinous, same calcite
.16 Coal/slightly silty
Sandstone white (N9} to light gray (N7) fine to medium grained 24.2 2157.97 2200

massive, with fractures as follows: .4 @ 2179.3

Hole finished 8/7/78
T.D.: 2200




Drill Hole Log

McCulloch Hole No. 6-73

Location: NE1/4MWl1/4, Sec. 35, T. 12 8., R. 9 E., Carbon County, Utah

Bear Canyon
Collar Elevation:
Total Depth: 865.07
Inclination: 90
Date Started
Date Stopped
Footage
From To Feet RecC'y
58.2 58.2
58.2 64.6 6.3 6.3

64.6 75.0 10.4

75.0 85.0 10.0

85.0 95.0 10.0

95.0 105.0 10.0

cc6.chapter6,/6

10.4'

10.0'

10.0’

9.0’
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Core
7/15773
1/31/73

Remarks
.0 Broken ss. overburden

.0’ Fine gr. ss.
.2' Carb. shale
.1'" Fine gr. ss.

.8' Dark gray fine gr. carb. ss.

.2' Light gray Med. gr. ss.

.5’ Fine gr. dark gray siltstone

.4' Carb. siltstone

.5’ Fine gr. ss., some carb, partings

.0’ Fine gr. ss.

.0’ Carb. siltstone to shale

.8 Med. gr. white ss.

.9’ Black carb. shale

.4 Bony coal

.9 Fine gr. white ss.

.0’ Carb. shale, some coal partings

.0’ Dpark gray siltstone

.1' Light to dark gray siltstone
.5 Light gray fine gr. ss.

.5' Dark gray shalely siltstone
.4’ Carb, shale with coal partings
.5' Fine gr. gray to white ss.

.0 No apparent loss of core

.9’ Dark gray siltstone and fine gr. ss.,
minor partings

.7 Soft carb. shale

.5 Dirty coal, shalely partings

.9’ Med. gr. ss., siltstone in lower 0.5’
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Footage

From To Feet Rec'y Description
105.0 114.2 9.2 10.2' 0.0 Run contains shortage from

previous run
2.4’ Dense dark gray siltstone,

minor carb. inclusions
1.7’ Fine to med. gr. white ss,
0.7’ Carb. shale, coal partings
3.6’ Med. gr. light gray ss.,

irreg. carb. inclusions
0.5 Bone with coal partings
1.3’ Dirty med. gr. gray ss.

14.2 124.6 10.4 10.4" 0.7’ Fine gr. gray ss.
2.4' Black carb. shale with minor
coal partings
5.0 Med. gr. gray ss. with irreq.
carb. and coal inclusions
2,3" Med. to coarse gr. light gray ss.

124.6 134.9 10.3 10.0’ 5.7’ Med. to coarse gr. ss., minor
carb. partings in lower 2’
2.5’ Carb. shale with irreg. shite ss.
1.0’ Black carb. shale, some coal
inclusions
0.8 Dpark gray shale

134.9 145.0 10.1 10.4’' 3.2’ Med. gr. ss., minor shale partings
in lower 1’
0.5 Bony coal
2.7' Gray ss., some shalely partings
1.0’ Carb. shale, some coal partings
1.4’ Dirty med. gr. ss.
1.6’ Black carb, shale, some siltstone

145.0 155.0 10,0 9.5' 1.4’ Carb. shale and siltstone

2.0’ Dirty med. gr. ss., some shale
partings

0.9 Coal, minor bony inclusions

4.3’ Fine gr. ss. to siltstone, minor
carb. inclusions

0.4 Carb, shale

0.5 Med. gr. gray ss.

155.0 158.1 3.1 3.5’ 0.5" Carb. shale, some dirty ss.
0.6’ Dirty bony coal, some shale

2.4’ Med. gr. gray ss., minor coal
partings

cc6.chapter6/6
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Footage
From To Feet Rec'y
158.1 168.4 10.3 10.0'
168.4 175.0 6.6 7.0
175.0 185.0 10.0 10.0'
185.0 195.0 10.0 10.0
195.0 205.0 10.0 9.8'
205.0 215.0 10.0 10.1’
215.0 225.0 10.0 10.0’
cc6. chapter6/6

Description

* Med. gr. gray ss.

Carb. shale, coal inclusions

.9 Bony coal

.0’ Carb. shale, sandy toward bottom

Dirty med. gr. ss.

Carb. shale

' Med. gr. dark gray ss., coarse gr.
near bottom

B OoOOoONOO
& T O W W W

7.0’ Med. to coarse gray ss., irreq.
twisted dark banding

3.9’ Med. to coarse gr. gray ss.,
irreg. dark banding

1.4’ Coal, minor bone

3.6’ Dark gray siltstone, minor shale

0.1' Carb. shale, with coal inclusions

1.0’ Dark gray siltstone

3.4’ Fine gr. dark gray ss.
1.4’ Carb. shale with minor coal inclusions
5.2' Light to dark gray fine gr. ss

to siltstone

4.8’ Dark and light gray ss.,
minor siltstone

0.8’ Soft carb. shale

0.8’ Coal

1.7' Dark gray carb. siltstone

1.7’ park to light gray fine gr. ss.
siltstone

2.2’ Dark and light gray fine gr. ss.
and siltstone
1.2’ Carb. shale, minor bone and
coal partings
1.6’ Dirty coal, shale and bone partings
0.4 Carb. shale, minor coal partings
2.0’ Dense carb, siltstone
1.2’ Light gray med. gr. ss.
1.5’ Dark and light gray ss. and siltstone

1.2’ Dense black carb. siltstone
1.2' Coal, minor bone

0.7 Bone, minor coal

1.8" Fine gr., gray ss. to siltstone
1.4’ Black carb. shale to siltstone
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Footage
From To

225.0

235.0

245.0

255.0

265.0

270.0

280.4

285.0

287.0

235.0

245.0

255.0

265.0

270.0

280.4

285.0

287.0

295.0

Feet Rec'y
10.0 9.7’
10.0 10.2
10.0 10.2’
10.0 9.%
5.0 4.8’
10.4 10.4’
4.6 5.0
2.0 2,27
8.0 8,2’

ccb.chapter6,/6

3.7

9.7’

3.4,
0.1’

Description

Light gray med. gr. ss., minor
carb. partings

Med. gr. gray to white ss.
minor irreg. carb. banding

Med. gr. gray ss.
Coal

1.09" Carb. shale

3.6’

Light to dark gray med. gr. ss.

.9 Dense carb. shale

1.2

0.5’
9.7’

Med. gr. gray ss.

Sandy shale
Med. to coarse gr. gray ss.,
minor carb. inclusions

9.5’ Med. to coarse gr. gray ss.,
minor carb. partings

0.4’ Coal

0.9’ Bony shale

0.8" Carb. shale

2.7' Med. gr. ss.

1.4’ Med. gr. gray ss.

1.1' Carb. shale

1.0’ Fine gr. ss.

1.6’ Carb. siltstone, some shale partings

2.2' Dark gray siltstone

0.4 Bony siltstone

1.0’ Bony coal

1.7' Med. gr. white ss.

0.0 Med. gr. dark and light gray ss.,

.87
.4'

O

.8'
.87
.7'

o b O

1.3’

minor shalely partings

Broken shalely siltstone
Siltstone, some fine gr. ss.

Black shale, blocky
Med. gr. ss., fine gr. in lower 2’
Fine gr. gray ss., minor
carb. partings
Coal, some irreg. bone

0.6 Fine gr. ss., minor carb. partings
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Footage

From

295.0

305.0

315.0

325.0

335.0

345.0

355.0

365.0

375.0

To Feet Rec'y
305.0 10.0 10,0’
315.0 10.0 9.8’
325.0 10.0 10.0'
335.0 10.0 10.2’
345.0 10.0 10.1°
355.0 10.0 10.2’
365.0 10.0 10.0'
375.0 10.0 10.5
385.0 10.0 9.9
ccé . chapter6,/6
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Description

2' Thin bedded ss., some shaley partings
8' Fine grained ss.

.2' Fine grained gray ss.

.3’ Bony coal

.2’ Shale

.4' Fine to med. gr. gray ss.,

minor carb. paritngs

.2’ Bone
.0’ Carb. shale
.5’ Siltstone, some carb. partings

.0’ Carb. shale, minor coaly partings
.0’ Med. to coarse gr. light gray ss.

.0 Light and dark gray mottled ss.,

blocky

.0 Light and dark gray mottled ss.,

minor partings

.1’ Light and dark gray ss., blocky
.2' Coal

.2’ Shalely coal

.0’ Coal

.1’ Bony shale

.8’ Light gray med. gr. ss.

.8' Dark gray siltstone

.4’ Dark gray siltstone
.4’ Light and dark gray ss.,

minor carb. partings

.4’ Bony coal
.0’ Med. gr. gray ss.,

irreg. carb. banding

.5’ Coal, minor bone
.3' Fine gr. ss.

.4’ Fine to med. gr. gray ss.,
minor partings
.2’ Bone
.9' Clean coal Box 35 )
) 'E’ 5.6’
.7" Clean coal Box 36 )
.1’ Bone
.1” Med. to fine gr. gray ss., blocky
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Footage

From

e ——

385.0

395.0

405.0

415.0

425.0

435.0

445.0

455.0

465.0

To Feet Rec'y
395.0 10.0 10.1’
405.0 10.0 9.9’
415.0 10.0 10.3’
425.0 10.0 9.5’
435.0 10.0 10,2’
445.0 10.0 10.3’
455.0 10.0 9.8’
465.0 10.0 10.3’
475.0 10.0 10.3’
ccé.chapter6/6

5

wW oo MK (= = o= O

0N o &

10

o,

[=4} WO

N

Description

.3’ Med. to coarse gr. gray ss., blocky
.1’ Bony coal

.9’ Fine gr. ss.

.3’ Carb. shale, some coal partings,

some sandy
.5’ Med. gr. ss.

.0 FPine to med. gr. light and dark
gray ss., blocky

.0’ Carb. shale, minor coal and bone
.6’ Thin banded blocky siltstone
.5' Blocky carb. shale
.5’ Bony coal
.7’ Clean coal Box 39 )
) 'D' 7.9
.2" Clean coal Box 40 )
.2' Bony coal
.1 Fine to med. gr. gray ss., blocky

.2' Med. gr. gray ss., lower 2’
more silty

.0’ Med. gr. gray ss.

.8" Med. gr. gray ss., secreting
yellow oil

.1’ Coal

.3 Dirty ss.

.1’ Fine to med. gr. gray ss.

.3' Fine gr. dark gray ss.,
minor carb. banding

.4' Coal

.1 Coal

1.0" silty ss.

10.

2o oMo o+

3' Fine to med. gr. ss., few carb,
partings in lower 2’

.6’ Dark gray siltstone
.5’ Bony coal

.3" Bony

.3’ Dark sandy shale

.6’ Coal

.3’ Shale

.7'" Fine to med. gr. ss.

- 144 -



Footage
From To Feet Rec'y Description

475.0 485.0 10.0  9.7" 5.4’ Med. gr. ss.
2.5' siltstone with some carb. partings
1.8’ Med., gr. white ss.

485.0 495.0 10.0 10.6" 4.0’ Med. gr. ss. with shalely partings

-

505.0 515.0 10.0 10.2' Dense fine gr. ss. to siltstone
Light gray med. gr. ss.
Bony shale, minor coal

Coal

-

in lower 2’
0.1' Bone
1.4’ Coal
0.9’ Gray med. gr. ss.
0.4’ Bone
1.7' Coal
0.6’ Bony shale
1.5’ Coal
495.0 505.0 10.0 10.0’ 0.5’ Coal
0.2’ Bone
2.1’ Coal
0.1’ Bony shale
3.4" Med. gr. ss.
0.1’ Carb. shale
1.1’ Coal
2.5' Fine gr. banded ss.
5.
2,
1.
0.

w 00 0w
- -

-

515.0 525.0 0.0 9.9 Coal

Bone

Gray med. gr. ss.

Carb. shale, with coal partings
Bony shale, minor coal

Med. gr. gray and white ss.

NO O
-~ w w w o=

AR HOO
. " L] L] - -

525.0 535.0 10.0 10.5' white to gray med. gr. ss.
bDark, fine banded siltstone
Dark gray siltstone with bands

of light gray ss.

o B W
. s e
O o

535.0 545.0 10.0 9.8 4.8" Med. to coarse gr. ss.,
minor carb. banding
5.0’ Coarse white ss., some carb.
partings parallel to core

545.0 555.0 10.0 10.5' 0.4’ park gray ss.
1.5’ Shalely carb. siltstone

cc6.chapter6/6
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Footage

Foot

555.0

565.0
575.0

585.0

595.0

605.0

615.0

625.0

634.0

To Feet Rec'x
565.0 10.0 10.0’
575.0 10.0 10.0’
585.0 10.0 10.0’
595.0 10.0 10,0’

605.0 10.0

615.0 10.0

625.0 10.0

634.0 9.0

635.0 1.0

cc6.chapter6,/6

10.0’

10.2’

9.8’

9.0

1.3’

1.2’ Carb. shale, some coal and bone
7.3" Light and dark gray mottled ss.
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Description

.1’ Light gray med. gr. ss.,.

some mottled in first 1’

.0’ Dark gray sandy siltstone

.1 Bony shale
.5" Coal Bench 1
.8 Bone and bony coal-Bench 2
.5 Coal )
)
.0’ Clean coal ) Bench 3
)
.2' Clean Coal )

.5' Carb. siltstone
.6’ Dark gray ss., some carb. trash
.7' Light and dark gray mottled and

banded ss.

.5’ Med. gr. light gray ss.
.3’ Bony coal

.3’ Bony ss.

.9’ Clean coarse gr. white ss.

0’ Coarse gr. light gray ss.,
minor carb. banding

.3’ Coarse gr. ss.
.4’ Med. gr. ss. with some siltstone

banding

.5’ Med. gr. ss., some dark banding

.3’ Dark gray med. gr. ss.
.1’ Dense dark siltstone
.2' Coal and shale, mixed
.2' Clean coal

shalely partings

minor banding

minor banding
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.7' Coal, minor bone in bottom 0.2’ )
.3" Carb. shale
.2’ Dense dark siltstone, minor

.0’ Dense dark fine gr. ss. to siltstone
.8’ Med. to coarse gr. light gray ss.,

.3’ Med. to coarse gr. light gray ss.,



Footage

From To Feet Rec'y
635.0 645.0 10.0 9.9’
645.0 665.0 10.0 10.0’
655.0 665.0 10.0 10.0’
665.0 675.0 10.0 10.2’
675.0 685.0 10.0 9.8’
685.0 695.0 10.0 10.1’
695.0 705.0 10.0 10.0’
705.0 715.0 10.0 10.1’
715.0 725.0 10.0 9.4’
725.0 735.0 10.0 10.1
735.0 745.0 10.0 10.1’
745.0 755.0 10.0 10.1’
755.0 765.0 10.0 10.0’
765.0 775.0 10.0 10.2
775.0 785.0 10.0 10.1’
785.0 795.0 10.0 10.0’
795.0 805.0 10.0 10.0°
805.0 815.0 10.0 10.0'
cc6.chapter6/6

3.0’
6.9’

10.07
10.0’

10.27
9.8

10.1'

10.0’
10.1
9.4’
4.0’
6.1’
10,1’
10.1’

10.0'

10.2’
10.1’
10.0’

Description

Med. gr. ss., irreg. dark banding
Clean coarse gr. Aberdeen ss.

Clean coarse gr. Aberdeen ss.

Clean coarse gr. ss.,
minor carb. banding

Coarse gr. ss., minor carb. partings

Coarse to med. gr. ss.,
minor dark banding

Med. to coarse gr. ss.,
some gray mottling

Coarse gr. gray ss.
Coarse gr. gray ss., some mottling

Med. and coarse gr. mottled gray ss.,
some carb. trash

Med. gr. ss., some carb., trash
Coarse gr. gray ss.

Coarse gr. gray ss.

Coarse to med, gr. ss.,
some shalely partings

Med. to coarse gr. ss.,
minor shalely partings

Clear coarse gr. gray ss.
Coarse gr. gray Ss.

Coarse gr. gray ss.,
12" bone at 790.4’

Coarse gr. gray ss.
Coal, 1/2" ss. at +1.7’
Dirty brownish gray med. gr. ss.

Dirty brownish gray med. gr. ss.
Med. gr. gray ss.
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Footage
From To From Rec'y Description

1.6' Mixed ss. and carb. shale
7.2' Coarse gr. light gray ss,

815.0 825.0 10.0 10.0" 1.3’ Coarse gr. light gray ss.
4.3’ Mottled dark gray ss.
4.4' Med., to fine gr. light and dark
gray ss., minor banding

825.0 835.0 10,0 10.1' 2.0’ Med. gr. ss., fine banding in lower 1’
6.8’ Dark gray to black fine gr. ss. and
siltstone, consid. shell fragments
0.1' Bony ss.
1.2’ Med. gr. gray ss.

835.0 845.0 10.0 9.7 4.7" Med. to coarse gr. ss.
0.5’ bony shale
1.0’ Fine gr. dirty ss.
1.5’ Med. gr. banded ss.
0.2' Bony ss.
1.7’ Dark gray med. gr. ss.

845.0 855.0 10.0 10.0’ 1.0’ Dense black siltstone
0.3’ Bone and bony shale
6.0’ Clean coal (Sub-3)
0.2’ Bony ss.
2.5" Clean coarse gr. ss. (Star Point)

855.0 865.0 10.0 10.0" 10.0’ Clean coarse gr. ss. (Star Point)

cc6.chapter6/6
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Drill Hole Log
McCulloch Hole No. 48

Location: NE1/4NEl/4, Sec. 27, T. 12 S., R. 9 E., Carbon County, Utah

Price Canyon
Collar Elevation: 6370’
Total Depth: 1625’
Inclination: 90
Date Started 3/10/75
Date Stopped 3/31/75
Footage

From To Feet Rec'y Remarks

0 30 30.0 0.0 Plugged and cased

30 35 5.0 5.0 5.0 Gray to dark gr. siltst

35 45 10.0 9.8 3.1 Gray and white banded, fine gr. ss.

and siltst. interbedded
6.7 white, fine gr. ss., carb.
parts, uniform

45 55 10.0 9.7 9.7 white, fine gr. ss., uniform

55 65 10.0 10.3 10.3 white, fine gr. ss., carb.
parts uniform
65 75 10.0 10.2 .1 white, fine gr. ss.
.9 Gray to dark gr. siltst.
to very fine gr. ss., carb.
.2 Light gr. to white, very fine
gr. ss.

(TP N

75 85 10.0 9.7

E -3

.8 Gray to light gr. siltst. to
very fine gr. ss.

.9 white, fine gr. ss., x bedded,
uniform

[ -

85 95 10.0 10.1 5.8 white, fine gr. ss.
2.9 Gray to dark gr. siltst. to
very fine gr. ss.
1.4 white, fine gr. ss.
95 105 10.0 10.1 .2 White, fine to med. gr. ss.
.9 white to light gr. fine
gr. ss.

by ~J

ccé.chapter6,/6
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Footage

From

105

115

125

355

365

375

385

425

465

475

485

To

115

125

355

365

375

385

425

465

475

485

495

Feet Rec'y Description

10.0 4.1 Light gr., fine gr. ss.
6.0 white, and gr. mottled, fine
gr. ss.

10.0 10.0 10.0 white, fine gr. ss.
uniform

230.0 230.0 230.0 white, fine to med. gr. ss.,
some gr. mottling x bedding,
generally uniform, some carb.
partings - Castle Gate SS

10.0 10.1 10.1 white, med. gr. ss., x bedded
with thin coal bands, and
carb. parts

10.0 10.1 10.1 white, med. gr. ss., x bedded,
carb. parts

10.0 10.0 10.0 white med. gr. ss., x bedded
carb. parts

40.0 39.8 39.8 white, fine to med. gr. ss.,
x bedded some carb. parts some

light gr. sandy zones

40.0 40.0 40.0 Gray to light gr. and white
mottled, fine to very fine gr. ss.

10.0 10.0 7.0 white, fine gr. ss. some
gr. mottling

.2 Light gr., fine gr. ss.

.8 white, fine gr. ss.

=

10.0 10.0

[ )

.5 Light gr., fine gr. ss.,
carb. trash

3.3 wWhite, fine to med. gr. ss.,
x bedded

.2 Light gr. fine to very fine
gr. ss,

>

10.0 10.0

<

.6 Light gr. to white, fine to
very fine gr. ss.

.4 Light gr. to gr. siltst. to very
fine gr. ss.

—

ccé.chapter6,/6
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Footage

From

495

515

525

535

545

555

565

585

595

To Feet Rec'y
515 20.0 19.9
525 10.0 9.8
535 10.0 9.8
545 10.0 10.3
555 10.0 10.1
565 10.0 9.9
585 20.0 19.7
595 10.0 9.9
605 10.0 10.0
ccé.chapter6,/6

Description

2.5 Light gr. to gr. siltst. to
very fine gr. ss.

16.3 white, fine to med. gr. ss., x
bedded uniform

1.1 Gray and white mottled fine
to very fine gr. ss.

9.8 Gray and white mottled fine to very
fine gr. ss.
1 Gray to dark gr. siltst., carb.
5.8 Light gr. to gr. siltst. to very
fine gr. ss.

.5 White, fine gr. ss., uniform, x bedded
.3 Gray siltst., carb.

- oo

.4 Gray siltst.

.7 white, fine gr. ss., uniform,
carb. parts

.2 Gray to light gr. siltst.

- oo

Gray to light gr. siltst.

White, fine gr. ss.

Gray to light gr. siltst. to
very fine gr. ss.

LOL I ol PV
L L L]
B O W

.9 white, fine gr. ss.

.3 Gray siltst.

.7 Gray to light gr. siltst. to
very fine gr. ss.

O

2.7 Light gr. to white, fine to very
fine gr. ss.

2.8 Gray siltst,

2.0 white, fine to med. gr. ss.

12,2 Light gr. to gr. siltst.

2.3 Gray to dark gr. siltst.
1,2 white, and gr. mottled, fine gr. ss.
6.5 Gray siltst.

1.0 Gray to light gr., very fine
gr. ss.

9.0 Gray and white mottled, fine
gr. ss.
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Footage

From To Feet Rec'y Description

605 615 10.0 10.0 10.0 white to gr. and white mottled, fine
gr. ss.

615 625 10.0 10.1 9.2 white fine to med. gr.

85., x bedded uniform
0.9 park gr. siltst., carb.

625 635 10.0 9.8 0.6 Dark gr. siltst., carb.
3.4 Gray to light gr. siltst.
5.8 white to gray & white mottled,
fine gr. ss.

635 645 10.0 10.1 4.4 Gray, fine to very fine gr. ss.,
carb. parts
5.7 white, fine gr. ss., uniform

645 655 10.0 10.0 6.5 white, fine gr. ss., x bedded, uniform
3.5 Gray to light gr. siltst., carb.

655 665 10.0 9.9 9.9 Gray siltst. to light gr.
very fine gr. ss
665 675 10.0 9.9 Gray to dark gr. siltst., carb.
Light gr. to white, fine to very
fine gr. ss.
Light gr. to gr. siltst.

[~ W N
. P

675 685 10.0 10.1 Gray siltst.

white, fine gr. ss., dark thin
bedding

Gray to dark gr. siltst., carb.

Light gr. siltst. to very fine

gr. ss.

W N
Ll -
~ uw

ol o ]
- -
U

685 695 10.0 9.3 Dark gr. siltst.
Light gr. siltst,, to very fine gr. ss.
White & gr. mottled, fine gr. ss.

Gray to dark gr. siltst., carb.

U
. * -
LR=N- N

CHECKED

695 705 10,0 10.8 Gray siltst.

Light gr. to white, fine gr. ss.
Gray to dark gr. siltst., carb.

~
N oo

705 715 10.0 10.1 0.2 Gray siltst.
9.1 white fine to med. gr. ss.,

ccb6.chapter6,/6
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Footage

From

715~

725

735

745

755

765

775

785

795

To Feet
725 10.0
735 10.0
745 10.0
755 10.0
765

775 10.0
785 10.0
795 10.0
805 10.0

ccé.chapter6,/6

Rec'y

9.5

9.8

10.0

10.0

9.5

9.9

10.0

10.0

9!9

Description

x bedded
0.8 Light gr. siltst.
2.3 Light gr. siltst.
2.9 white & gray mottled fine gr. ss,
2.5 Light gr. siltst.
1.8 Light gr. to white, fine gr. ss.
4.7 white, to light gr, fine gr. ss.
some carb, trash
0.4 park gr. to black siltst., highly
carb,., bony
4.6 Light gr. to gr. siltst,

2.8 white, fine gr. ss.
2.6 Gray siltst.
4.6 white fine gr. ss.

10.0 white, fine gr.ss., some
carb. parts

.3 white, fine gr. ss., uniform

.1 Gray to light gr. siltst.

.8 white to light gr. fine to very
fine gr. ss.

Gray siltst.

o S win

*
[N

white, fine gr. ss.

Gray to dark gr. siltst.

Gray and white, mottled, fine gr. ss.
Gray to light gr. siltst.

white, fine gr. ss.

BN

[eo B S N |
[ ] L] » - - - L] L -
W N O U w N W~ 00

white, fine to med. gr. ss., x bedded
Gray siltst.
white, fine gr. ss.

6.9 white, fine gr. ss., some dark
thin bands
1.2 Gray fine gr. ss.
1.6 white, fine gr. ss.
0.3 Gray siltst.
2.5 Gray siltst.
0.8 Gray and white mottled, fine gr. ss.
4.0 Gray to light gr. siltst. to

very fine gr. ss.
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Footage

From To Feet
805 815 10.0
815 825 10.0
825 835 10.0
835 845 10.0
CHECKED

845 855 10.0
855 865 10.0
865 875 10.0
875 885 10.0
885 895 10.0

ccb.chapter6,/6

Rec'y
2.6

9.5 3.7
2.3
3.5

10.3

[ IE |

.6
7

10.3

-
L

= N
* & 3
wWhaWY

9.0

OO NOoO O
- L) - -
;o=

w O o o

10.3 10.
10.3

B O M =W (=]
« s s s s
O ~J Wk

10.3

oo
. -
~ W0

o=
. .
o~

9.6

= oo
- -
[ S I -

9.9

h
~1

=
- -
Ao

Description

white, fine gr. ss., uniform

White, fine to med. gr. ss., uniform
White to light gr. fine gr. ss.
Gray siltst.

Gray to dark gr. siltst,, carb.
Gray to white and gr. mottled, fine
gr. ss., carb, trash

Gray to white and gr. mottled, fine
gr. ss., carb, trash
Gray siltst. to very fine gr. ss.
White, fine to vey fine gr. ss.
Gray and white, mottled, siltst.
to very fine gr. ss.

Gray silst.

Dirty coal, bony

Gray to light gr. siltst. to
very fine gr. ss.

Coal

Dirty coal, bony

Gray to light gr. siltst.

Gray siltst., uniform

Gray siltst.

Light gr. fine to very fine gr. ss.
Light gr. siltst.

White & gr. mottled, fine gr. ss.
Gray to light gr. siltst.

Gray siltst.

Light gr. to white, fine to very
fine gr. ss.

Gray siltst.

white, fine gr. ss.

white, fine gr. ss., uniform
Gray siltst.

Light gr. to white, siltst. to
very fine gr. ss.

Light gr. to fine gr. ss.

Light gr. to white, siltst.
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Footage

From To Feet Rec'y Description
895 905 10.0 9.3 3.9 Light gr. to gr, siltst. to

very fine gr. ss.
1.0 white fine gr. ss.
2.8 Light gr. to white, fine to very fine gr. ss.
1,6 Gray siltst.
905 915 10.0 10.1 1.3 Gray siltst.
3.7 Light gr. to white, fine gr. ss.
0.5 Dark gr. to black siltst., highly
carb., bony
Dirty coal, bony
Gray to dark gr. siltst., carb.

wo

.8
8

915 925 10.0 8.9 6.4 Gray to white & gr. mottled, fine
gr. ss.
2.5 Gray siltst.
925 935 10.0 11.2 Gray to light gr. siltst.
Light gr. to white, fine to very
fine gr. ss.
4 white, fine gr. ss.
Light gr. to gr. siltst.
4 Light gr. to white, fine gr. ss.

o
- L
[ JE I -

Lo Ll S
L] L] .
=]

935 945 10.0 9.8 White, fine gr. ss.
Gray siltst.
Light gr. to white, fine gr. ss.

Gray siltst., pressure slips

U = e s
EENY- -

945 955 10.0 10.1 white, fine gr., ss., uniform
Gray siltst.

Dark gr. to black siltst., carb.
Coal

Dark gr. to black siltst., carb.

Light gr. to white, fine gr. ss

WHrHEFOOOW
- - - L] - L
~N NS WD

955 965 10.0 10.0 .0 Light gr. to light gr. & white
mottled, fine gr. ss.

3 Dirty coal, bony

.7 Light gr. to white, fine gr. ss.

965 975 10.0 9.9 4.1 white, fine gr. ss.

0.5 Dirty coal, bony

1.5 Light gr. to white, fine gr. ss.

0.9 Gray siltst.

2.4 Gray and white mottled, fine gr. ss.

0.5 Light gr. to gr. siltst.

ccb.chapter6/6
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Footage

From To Feet
975 985 10.0
985 995 10.0
995 1005 10.0
1005 1015 10.0
1015 1025 10.0
1025 1035 10.0
1035 1045 10.0
1045 1055 10.0
1055 1065 10.0
1065 1075 10.0
ccé.chapter6/6
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Description

Light gr. to gr. siltst.
White and gr. mottled, fine gr. ss.

Light gr. to white, fine to very fine
gr. ss
Gray siltst.
Coal
0.9 Coal
Coal
Light gr. siltst. to very fine gr. ss.
Gray siltst.
Dirty Coal
Dark gr. siltst., highly carb.
White, fine gr. ss., uniform

White, fine gr. ss.

Coal

Light gr. to white, very fine gr. ss.
Light gr. siltst.

White, fine gr. ss.

White, fine gr. ss.

Gray siltst.

White, fine to very fine gr. ss.
Gray siltst.

Gray to light gr. siltst.

White, fine gr. ss.

Gray siltst., with vertical
veinlets of coal

Light gr. siltst.

White, fine gr. ss., uniform

10.1 white, fine gr. ss., some gr.

mottling

White, fine gr. ss., uniform
Dark gr. siltst.

Coal

White, fine gr. ss.

Light gr. to white, fine to very
fine gr. ss.

Light gr. siltst,

Light gr. and white mottled,
fine gr. ss
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Footage

From

1075

1085
1095

1105

1115

1125

1135

1145

1155

1165

To Feet
1085 10.0
1095 10.0
1105 10.0
1115 10.0
1125 10.0
1135 10.0
1145 10.0
1155 10.0
1165 10.0
1175 10.0

ccb.chapter6/6

Rec'y

10.1

10.0
10.43

9.8

9.9

10.7

10.1

9.9

10.0

9.68

5.

4

10.

nhl—'l—'t.d U’INOI—'

=~ 00 NN

Description
9 Light gr. & white mottled fine gr. ss.

.2 Gray to light gr. siltst.

0 Gray to light gr. siltst.

.1 Gray to light gr. siltst.

.0 Light gr. to white, fine gr. ss.
.2 Gray siltst.

.5 Coal

.4 Gray siltst,

4 Coal

.9 Gray to dark gr. siltst.

.8 White, fine gr. ss,, uniform

.7 Gray siltst.
.9 white, fine gr. ss.
2 Gray siltst,

.5 Gray siltst.

.6 Dirty coal

.0 Gray siltst.

.8 White, fine gr. ss.
.8

.3

.2

.4

Gray siltst.

wWhite, fine gr. ss,
Gray siltst.

white and gr. mottled, fine gr. ss.
White and gr. mottled, fine gr.
Gray siltst.

Gray siltst.

white, fine gr. ss.

Dark gr. siltst., highly carb,

Gray to light gr. siltst.

Gray to dark gr. siltst., highly carb.
Gray to light gr. siltst.
G
L

wqwmwm

ray to light gr. siltst.
ight gr. to white, fine to very
fine gr. ss.

.6 Gray to light gr. siltst.
3G

ray & white mottled, fine gr. sss.

Gray & white & mottled, fine gr. ss.

5
.3 ~1173.5
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rootage
From To Feet Rec'y Description

1175 1185 10.0 9.9 Coal, some broken 18.6 D Seam Sample

O
-
O

Coal 1192.1
Light gr. fine to very fine gr. ss.

1185 1195 10.0 10.0

N~
- L

R WOh O Lo 3¢ -3

1195 1205 10.0 9.9 Light gr. fine to very fine gr. ss.
Dark gr. to black siltst.

Coal 1196.6

Sandy coal

Gray and white, mottled, fine gr. ss.

Gray silt.

O b O WOk
. . [ ] - -

1205 1215 10.0 10.0 Gray siltst.
Coal
Dark gr. to black siltst.,
highly carb.
Gray siltst,
Light gr. siltst. to very fine
gr. ss.
Gray and white, mottled, fine gr. ss.

. .« »

O -
. -
[ ]

[
o)

1215 1225 10.0 10.0 10.0 Gray and white mottled to white, fine
fine gr. ss., uniform, x bedded

1225 1235 10.0 9.9 White, fine gr. ss.

Gray siltst.

Gray and white mottled, very fine
gr. ss.

Dark gr. siltst. carb.

Coal -1230.6

Gray to dark gr. siltst., carb.

white, fine to very fine gr. ss.

N
L] L ] -
o O

OO WwWo
- - L] L
O w0

1235 1245 10.0 10.1 Gray to dark gr. siltst.

Gray to light gr. fine to very
fine gr. ss.

Gray & white mottled, fine gr. ss.

Coal -1243

Gray to dark gr. siltst., carb.

(XWX
— -

oW
- L] L]
~ b N

1245 1255 10.0 Gray to light gr. siltst.
White, fine gr. ss., uniform
Dark gr. to black siltst., carb.

Light gr. fine to very fine gr. ss.

o o N
. v s
=P

1255 1265 10.0 9.7 Light gr. to ss. siltst.

Dark gr. to black siltst., highly carb.

-
. s
(SN

cc6.chapter6/6
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Footage
From To Feet Rec'y Description

4 Coal

6 Dark gr. to black siltst., highly carb.

.1 Gray siltst.

2 Light gr. to white, fine gr. ss.

9 Gray siltst,

1265 1275 10.0 10.0 0 Gray to light gr. siltst,

.8 Coal

8 Gray to light gr. siltst,

0 Light gr. to white, very fine gr.
8s. to siltst.

0.4 Gray siltst.

1275 1285 10.0 10.3 3.4 Gray to light gr. siltst., carb.
2.9 Light gr. to white, very fine gr.
ss. to siltst,
4.0 Gray siltst.
1285 1295 10.0 9.5 Gray siltst. some thin white banding
Light gr. to white, fine gr. ss.
Dark gr. siltst., carb.
Dirty coal, bony
Light gr. to gr. siltst.

HOOOOM
- - L] L] .
~Nt OO

1295 1305 Light gr. to white, very fine gr. ss.

Gray to light gr. siltst,

White to light gr. fine gr. ss.

Light gr. siltst.

Coal

Dark gr. to black siltst., highly
carb.

Light gr. to white, fine to very
fine gr. ss.

COP Wk
L] . -, - L I ]
PO NP S

—
w

1305 1315 10.0 10.0 White, fine gr. ss.

Coal -1305.8

Gray to dark gr. siltst.

Light gr. to white, fine to very
fine gr. ss.

9 Gray to dark gr. siltst., carb.

Coal 1309.8

1 Gray siltst.

QOO O
. s e »
oo ~J O O

[ S VL ]
=

1315 1325 10.0 10.1 10.1 Gray to dark siltst., some thin
carb. zonesg

ccé.chapter6,/6
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Footage

From

1325

1335

1345

1355
1365

1375

1415

1425

1435

1455

To Feet
1335 10.0
1345 10.0
1355 10.0
1365 10.0
1375 10.0
1415 40.0
1425 10.0
1435 10.0
1455 20.0
1465 10.0

cc6.chapter6,/6

10.0

9.9

10.0
10.0

39.7

10.1

10.0

20.0

9.8

Description

5.7 Gray to dark gr. siltst.

1.4 white fine to very fine gr. ss.

2.9 Gray siltst,

8.4 Gray siltst., uniform

1.6 Light gr. to white, fine to very
fine gr. ss.

2.8 white, and gr. mottled, fine gr. ss.

0.1 Dirty coal, bony 1347.9

7.0 Coal, clean

10.0 Coal, clean 22.0' Sample

9.2 Dirty coal, bony

4.8 Coal, clean 1369.9

0.1 pirty coal, bony

0.8 Gray to dark gr., fine to very
fine gr. ss.

1.7 white, and gr. mottled, fine gr. ss.

2.4 Gray to dark gr. siltst. to very
fine gr. ss. carb. partings

0.5 Gray to dark gr. siltst. to

very fine gr. ss.
0.1 Coal Top Aberdeen SS
36.4 white fine to med. gr. ss.,

uniform x bedded, abundant dark minerals
2.7 white with thin gr. bands,

fine gr. ss.

10.1 white to light gr. & white
mottled, fine gr. ss.

6.4 White to light gr. & white mottled
fine to very fine gr. ss.
3.6 white, fine gr. ss., uniform
19.4 white, fine gr. ss., uniform
6 Gray and white mottled, fine gr. ss.

4 Gray and white, mottled, fine gray ss.

0 white, fine gr. ss.

8 Light gr. to gr. and white mottled,
fine gr. ss.

1.8 white fine gr. ss.

1.8 Light gr., fine gr. ss.

9‘
Ol
2.
2'
1
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Footage

From

1465

1485

1495

1505

1515

1525

1555

1565

1575

To Feet Rec'y
1485 20.0 19.2
1495 10.0 10.3
1505 10.0 6.2
1515 10.0 7.0
1525 10.0 9.3
1555 30.0 30.0
1565 10.0 10.90
1575 10.0 10.2
1585 10.0 9.7

ccé.chapter6/6

Descrigtion

0.8 Light gr. fine gr. ss.
2.1 Gray and white mottled, fine to
med. gr. ss.
15.6 White, fine to med. gr. ss., uniform
0.4 Gray siltst,
0.3 white, fine gr. ss.

2.4 white, fine gr. ss., x bedded

5.3 Gray to gr. and wh. mottled,
fine gr. ss.

3.6 white, fine gr. ss., uniform

6.2 White, fine gr. ss., uniform
Mislatch lost core

0.5 white, fine gr. ss.

5.1 Gray siltst,

1.4 white, fine gr. ss., uniform
Mislatch lost core

3.2 Light gr. to white, fine to very
fine gr. ss.

1.6 Gray siltst.

4.5 Light gr. and white mottled, fine
to very fine gr. ss.

3.1 Gray and white mottled, fine gr. ss.
26.9 white, fine to med. gr. ss., uniform,
x bedded, abundant dark minerals

5.3 white to light gr., fine gr. ss.,
uniform

0.1 Coal

0.1 Dirty coal, bony 1560.5 Sub Seam 1

3.5 Coal, clean

0.4 Dark gr. to black siltst., highly carb.

0.6 white, fine gr. ss.

2.8 White fine gr., ss., some thin
gr. banding
.3 white, fine gr. ss., uniform
.1 Gray siltst., fossils frag., shells,

pelcypods

.8 Gray to dark gr. siltst., fossils
.9 wWhite, fine gr. ss., with thin coal veinlets
.1 Dark gr. siltst., highly carb.

W oo

w o
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Footage

From

1585

1595

1605

1615

To

1595

1605

1615

1625

Feet Rec'y

10.0 10.3

10.0 9.9

10.0 10.2

10.0 10.0

cc6.chapter6,/6

0
1
0
0
1

1
1
8

8

~NNO O oo o

10

Descrigtion

.4 Light gr. fine gr. ss.
.4 Dark gr. siltst., carb.
.6 Light gr. to white, very fine gr. ss.
.2 Dirty coal, bony -1583.4
.3 Coal
2.5 - Sub 2 Seam
.2 Coal
.0 Gray to dark gr. siltst., carb.
.1 white, fine to med. gr. ss., uniform
x bedded, carb. partings

.2 white, fine to med. gr. ss.,
x bedded uniform
.6 Dirty coal, bony
.7 Dark gr. to black siltst., highly carb.
.4 Coal -1604.5
1.0 Coal Sub 3 Seam

Coal
Dirty coal, bony
Gray to dark gr. siltst., carb.
White, fine to med. gr. ss., uniform

x bedded, abundant dark minerals

- Star Point SS

.6
.2
.1
.3

.0 white, fine to med., gr. ss.,
X bedded abundant dark minerals

TD: 1625
March 28, 1975
Unusual amounts of gas in Star Point
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Pl

Foreword

® : | [

II.'l this revised issue of the Subsidence Engincers® Handbook (which replaces the
1966 edition), some sections have been rewritten with up-lo-date information,
and new seclions have been included to cover the design of mine Iayou!s to

" minimise subsidence,

it is intended as a reference book for those engincers and surveyors who are
concerncd with subsidence engincering and who are acquiring a specialist know-
ledge in the subject. Very llitle general explanatory materiat has been included -
this can be found {n other publications - and therelore the handbook is not suit-
able for background reading by non-specialist engineers or surveyors.

Like the first issue, this revised editlon atiempts to satisfy the need (or a
method of predicting subsidence and its associated phenomena of slope, strain
and surface-damage al any given sile with accuracy and speed. To this end it
presents, in concise form, refevant information from.various published papers,
and shows how subsidence problems may be lully resolved. It does not replace
the literature on the subject which must be studied for futler hnowicd;e o be
gained.
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Section 1: Symbols, Terms and
Definitions

% - e

~ Many of the terms In the following list are uscd only in sesearch and not in

veryday subsidence engincering work, but they are included because they are
all closely associated with [actors in everyday use, :
Some strata control terms nrc also Included (o cover the Hinison belween the
two disciplines,
Figs. | und 2 ilfustriste some of the symbols which are Itsled
Other symbols, i.c. thuse used in the interpretation of mine plans and geo-
logical plans, will bo found in the Board’s Code of Surveying Practice.

Symbols . - Terms AT Definitions

Abulment . . ~ The region adjoining an excavation which
. - is normalily subjecied to Increased siress as
“u consequence of the redistribution of

load. This may be at the front of, or at the

\ - . sides or rear of, a working fnce,
Abutment pressure The load per unit area on an sbutment.
p Angle of break The angle of inclination of the line con-

necting the edge of the workings and the
point of maximum tengthening.

a ~ Angle of dip | The spparent dip of the seam,

Anglo of draw (Hmit angle) The angle of ‘inctination from the horiz-
' ontal of the line connecling the edge of the
* workings and the edge of the subsidence

area,

4 Angle of draw (limh l‘n;le) The lngle of Inclination (rom the verticnl

of the line connecting the edge of the
workings and the edge of the subsidence

area,
Arch core o The relaxed strats within a pressure arch.
Dlock ' An area of coal worked between pre-

determined boundaries.

Convergence . Movement of roof and floor towards each
: other aficr removil of mineral. The rate
of convergence ls measured ns either: _
(1) the convergence for a glven advance of
the face: or
(2) the convergence In a given IIme



'arms

Convergence (initial)

Symbols

Cover (see also depth)

Cover load

Crilical Area

Sub-critical area .

on
g
Super-critical area:

R Critical area (radius of )

P Curvature (radius of)

h Depth

v Displacement

v | .Dis'p!nccmcnl {(mnxlmum)

Viar - Displacement (maximum
possible)

viv,  Displaccment inthe
dircction of co-ordinate
axes,

2

Definitions

The amount of convergenge of the roof
and {loor in the fode directly after working
and prior to stowing.

The strata fying between the surface and .
the scam, . :

The dead load of the cover,

That area the working of which causes
the, complete subsidence of one polnt on
the surfnce.

An aren of working smaller than the
critical area. {When a sub-critical area is
being worked, the point on the surface
under examinatien docs not undergo com-
plete subsidence.)

An area of working greater than & critical
arca. (An area on the surface undergoes
complele subsidence.)

The radius of curvature of any part of a
subsidence profile.

The verticul distance belween the floor of
the scum being extracicd and any arbil-
rury diatum — usuully the surfuce,

The horvizontal t!l.'qlﬂll!.‘CIlll.'.lll of a polnl
couscd by nny working,

The maximum horizontal movement of a . .

poiat cnuscd by working a sub-critlcal
nrea,

The maximom horizontal movement of a
point cnused by working o criticul aren,

The partial displucement In the direction
of the axcs of a co-ordinate system, on
which the calculations nre bnscd.

g.b;..'

Ye

L

w

Terms

Displacement {spatinl)

Distance

Face

Face length
Face width

Panel

Pancl length
fune! width

Pillar

Plitur widih

Pressure arch

Profile (longitudinaf)

Definitions .

The reclilinear connection of the Initiat
and final positions of a point moving in
space. (1t is delermined by dicection, in-
clination and distance.)

Any horizontal distance.

I. Strictly, any suiface exposed by ex-
cavation for development or for the
gewting of mineral;

" 2. More generally, the supported area In

the vicinity of the place st which
mineral is worked,

The distance between rib-sides or gosf-
sides of a coal face,

The distance between the line of coal face
and the waste cdge. .

" The area of coal extracted by a longwall

lace.

.The dimension of a pancl measused in the

. dircction of the line of fuce advance,

The Iransverse distance across a pimcl.
usunlly equal to the face Jength.

. A block of coal or mass of ore ich un-
* worked, v

The shorlest dimension of o recinngulnr
pitkar,

"'A zone of increascd stress surrounding the

reluxed strutn which is crealed when any

Cexcavation s made, resufting In the

redistributionofthe normalsirata pressures
on to the abutments.

A curve depicting subsidence on a section
drawn parallel (o the direction of advance
of an underground excavaltion.

”
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.ymbols

Tarms

‘Profile {transverse)

Dafinitlons .

A curve depicting subsidence on a section
drawn at right-angles to the direction of
advance of an underground extraction.
The slope of any part of a subsidence
trough.

NOTE: All forms of slope are calculated
+  as the difference In subsidence be-
tween two points close together
divided by their distance apan,
and cxpressed in parls per thous-

and.

The maximum slope in a subsidence
trough caused by.working a sub-critical
area,

The maximum slope in a subsidence
trough causcd by working a critical area.
The horizontal distance between two
observation stations.

Change in Jength per unit of length
e--"i’ (Direction to be specified)

The maximum strain (lengihening or
shorlening) in a trough.

Stealn (maximum possible) The maximum possible strain (lengthen-

L Slope

G Slope (maximum)
Guax  Slope (mnxlmuni possible)
o Station interval )

+e " Strain

+E Stealn (maximum)
iElﬂll

] Subsidence
S Subsldcqce {maximum)
Seus - Subsldcﬁce {maximum

possiblc)

ing or shorterting) In o trough,
The vertical movement anywhere within &

.. subsidence trough.

_The maximumr vertical movement causcd

by working a sub-critical arca.

The maximum possiblc vertical movement
of n point on the surface caused by work-
Ing & critical arca, (This corrcsponds, in
poneral, to the scam thickness multiplied
by the subsidence Inctor.)
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. Dlsplacement {V)
Displacemenl Curve for 1000 mm
. Critlcol Widih of . - .
/ \ Extraction
/ Straln Curve for - 750
f' Critlcal Widih of

Stratn (4 €) ] ; Entraction v \

- .
O'oow Stroln Curve for ” \ F SO0

Sub-Crhilcal Widih e .
of Exlraclion :T"‘
\y N
: | $ .

0002 fd S H o\, 250

$FE sue * ~

t l *"-.'_ S— .

O- ) 1’.'L"""i}.L--_ o \

| Surface and Datum
0002 .
0-004-

Stroin {—E)

Flg.2  Typlcel section thiough workings, Illlnlrol.lnc standard symbols for strain end displacement.
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‘curve

Symbhols Terms
s Subsidence (hall)
2

a Subsidence factor

Subsidence development

‘Subs Idcnce development

Thickness {of seam)
exiracted

Time-Subsidence curve

Transition point

Trough (subsidence) )

t

Deafinltions .

The point where subsidence has half the
amplitude of that of the maximum in the
profile. (This coincides with the transition

. point *t’.)

The ratio of complete subsidence to scam
thickness, i.e. Smas/im.

The manner in which surface subsidence
staris increases and finishes in relation to
the position of the advancing face of an
underground excavation.

A line on s graph depicting the changing

... subsidence of a surface point in relation to

the position of the face of an excavation
passing through the critical area of that

point,

The values of subsidence of a given point -
on the surface ploticd against time as a
base. . »
The point of transition between concave
and convex curvature of a subsidence pro-

file.

The surface dcprlénlon causcd by subsi-
dence,
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Signs for Plans and Sectlions of
Ground Movements

e

Name - Colour
*
\ .
Subsidence curve . Black
Displacement curve ¢ — o — Black
. Lengthening curve ++44++++4+ | Black with
‘ - red verge
Shortening curve - - Black with
~ blueverge
" Slope curve Y - fm ) e fe = f - Black
Cur\;alure curve - =y=- .:u- - Black
Lincs of equal subsidence 200 Dlack
Displacement directions L
and values o By . Black
" Lengthening zone - Red verge
LLLLIALLLLIN
Shorleﬁlng tone LLRL I L ‘Blue verge
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Sect%n 2: Prediction of Maximum
Subsidence

\

Example Calculation

..Qmaxlmum subsidence S In any subsidence profilc is related to 1‘idlh w
apd depth of the extraction h, to both of which it Is directly proportional. In cases
where longwall workings are caved or strip packed it may be predicted by
referenco to Fig. 3 which has been compiled from numerous ficld observations,
(Solld stowing has a moderating effect on the amount of subsidence in propor-
tion to Its efMclency; the most efMclent solid stowing In Great Deltain has been
pncumatlc stowing which can reduce the subsidence by 50%).

It is important to realise that the curves were developed from aclual cases in
which certaln limiting conditions existed, and thus they can be used for pre-
diciion only In similar imiling conditions. Thesc are:

(1) where the working panels extend lor a distance of about 0.7 times the depth
In front of and beyond the surface point where subsidence is to be predicted ;
i.e. the toial fength of the pancl (L) must be about 1.4h;

(2) where the working panels have no centre gates or other zones of special
packing apart from those at the main and tall gates; and

(3) where tho sides of a panel are not paralicl {owing to faulting, etc,) the average
panel width must be developed.

Prediction of subsidence by the above method should be correct to4- 10% in
the great majority of cases. )

When a pancl does not travel suficiently far to cause maximum subsidence ~
f.e. whert the exiraction iength Is less than aboul 1.4h ~ the subsidence predicted
by the sbove method must be reduced according to the proportion of maximum
subsidence which the limlted face advance permits.

This reduction Is best calculated by considering the distance travelled by the
face as a (ractlon of the depth and applying the appropriale partial subsidence

curve as shown In Fig. 4 for a range of depths,
.The distance iravelled, as a [raction of the depth, is read off the horizontal

scale In Fig. 4 and the subsidence already predicted Is multiplicd by the factor
now rend off on the vertical scale,

*

- Assumo that n caved fnce travels a distance of only 150m Ia & scam IJ00m deep,
the pancl being §80m wide and the scam 1.5m thick. What is the maximum sub-

sldence?
From Fig. 3, when w= {80m and h-JOOm then S/mym0.61 .°, Sm0.61 5.5 m

0.915m.
This is tho muximum subsidence for up cnlmcslou fength L= |.4h (l.c. 420m).
Theé correction for the limited face ndvance is:
. advance = 150 = 0.5
h 300 .
Referring to Fig. 4, this value of 0.5 on the bottom scals glves an l[S value

which is 0.51,

o)
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®.

TTIXg9

10

o~

Maximum Possible Subsidence

5

. Theselore, the redneed S for the limited face sdnm-e‘xo Hw

0.467m,
This is the maximum subsidence (S} over the centre of the rectangic of goaf.

In some pancis the sides may not be paralici; as for example when onc end of
tho face Is following a faull. It is necessary in such a case 10 take an average
width depending upon the amount of varistion and upon the degree of accuracy
required. If necessary the panel may be split up into scveral lengths, each with a
different width and having an cffect proportioned according to the standard

development curve.

In cases where no firm plan exists for the working of a particular scam of seams
it may be necessary for the surveyor or subsidence engineer (o estimate the worst
possiblo effects at the surface for the purpose of advising on the amount of

surface damage or on precautions to reduce dameage.
‘The seam might be worked with such dimensions in the Iayout that the maxi-

mum possible subsidence (Smas) occurs $0 that Sye=m Xa, where a is the Sub-

sidence Factor.
1t used to be belicved that the subsidence factor depended upon llle degree of

maximum convergence in the workings which in turn aflected the amount of
maximum possible subsidence. For example, with deep workings a factor of 0.9
(1.e. S/m = 0.9) was accepied whilst with shallow workings the factor could be as

low as 0,73,
Expericnce has shown however that if the extracted pancl Is wido em;h. an

"~ S/m value as high as 0.9 can be produced cven by shallow workings; Fig. 3

indicates this, If we take & depth of 50 metres it Is clear that for a panel width of

TOmeires (i.c.a notlonal criticul arcn) S/m = 0.8, I a width of 170 metres Is taken,

the vafue of S/m reaches 0.9, but & widith of more than thres times the depth is
nceded 10 cuuse Seyas. IF Is unlikely that such wide pancls would be extracted
then a lower subsidence factor must be assumed and using the probable widths of
extraction the factor can be estimated from Fig. 3.

N.B. When considering workings of any w/h value in & virgin area the pre-
diction from Fig. 3 (which was derived {rom cpscs of multi-scam working)

should be reduced by a multiplying factor of 0.9,

e
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