
DRILL JI1,I 100
McOJLLOCH OIULL ID.& 1145

•
LOCATIOO: NEl/4, 511/4, SEC. 33, T. 12 5., R. 9 E. carbon County,

Utah, Bear canyon

•

•

IATI'1UOE:
DEPAR'lURE :
COLlAR ELEVATIOO:
'IOTAL DEP'lli:
INCLlNATIOO:

DRILLED BY:

I.CX3GED BY:

MTE STARTED:

Da\TE FINISHED:

512,091. 708
2,166,444.844

7,104.31
1,215.0'

90

G. Greener, Longyear Company

K. L. Ball, American Electric Power
Service Corporation

3/29/77

4/13/77



'lHIa<NESS
LI'llI::I.OOY [E)(]UPl'I(N REXJ.:1.JEmD FK:M '10

start HJ

valley fill, silty sarrl with sandstale tnJ1ders, yellowish 20 0 50
gray (5 Y 7/2) to very licjlt gray (~), fine grained

sarostme very li<jlt gray (NS) arxi DEdiulI. gray (NS) mttled, fine grain, 18.9 SO.O 68.4
jointed 60 liDr:nite st:ai.ni.D:J 00 joint surfaces

Siltstme Mediun gray (NS), carl:xnaceous, clayey am broken in places 38.6 68.4 107.6

5aRistme very li<jlt gray (NS) am DI:rli.lIIl gray (NS) IIDtUed, fine grain, 96.2 107.6 205.4
carl:xnaceous in places, fractured in places, medillll gray (NS)
ail tatale 1aIII.i.na to thin interbeds in places

Siltstme Mediun gray (NS) am light gray (N7) IIOttled to DI:rli.un dark 98.8 205.4 304.3
gray (N4) am DI:rli.lIIl light gray (NS) IIOttled, carbalacea1S, clayey in
places, very li<jlt gray (NS) sardstme lamina to thick interbeds
thrOl.¥j'lc:ut, fine grained

5andstme very li<jlt gray (NS) medillll gray (NS) am DEdillll dark gray (N4) 225.9 304.3 530.4
mttled, fine grain, carl:xnaceous in places, DEdiun gray (NS)
siltstme lamina to thin interbeds thrcujx:lJt, 'lq> of coal 509.6 coal
2.1; ~ of coal 520.5 coal 0.5'

Siltstme Mediun gray (N4) am very lictJ,t gray (NS), 20.5 530.4 551.1
carba1aceo.Js in places, shalely in places, very light gray (NS)
sarx3stme 1aIi.na to thin interbeds in places

4.4 Bri<jlt banded, vitrain arrl dlrain, resi..rnJs, shale streaks 4.4 551.1 555.5
in places - 4.4

Siltatme Medillll gri!rf (NS), medillll dark gri!rf (N4) am very light gray 50.9 555.5 607.1
(NS) mttled, carl:xnaceous to booy in places, shalely in places, very
licjlt (te) sarmtale lamina to thick interbeds thro..9rJut, Top of coal

cc6 .d1apterG/4
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'lHI0tNESS
IE)CRlP1'ICN REXDlERED FI01 'IO

568.2 coal 0.8', Tq> of coal 596.5 coal 0.5', Tq> of
coal 603.9 coal 1.1

Sinistooe very light gray (te) with medi\lll gray (NS) IIDttling in places, 19.3 607.1 626.2
fine grain, silty in places, carbcnacec.us~ in places

Coal 0.2 Booy shale 4.3 626.2 630.5
4.1, Bright banded, vi train ani durain, resi.no.Js 4.3 Coal
shale streaks in places

sandstcne very light gray (Ie), fine grain, carbcnacec.us part:i.n]s 6.2 630.5 636.7

Shale MedillD dark gray (N4), carba1aceaJs, I:x:I1y in places, Tcp of coal 19.6 636.7 656.2
645.2 coal 0.7'

sanistale very light gray (NO) anj mediun gray (NS) IIDttled, fine grain, 15.4 656.2 671.2
carb:nacecus in places, medillll gray (NS) siltstale lamina to thick
interbeds thrcujlout, Tcp of coal 562.1 coal 0.9'

Shale Medhlll dark gray (N4), carba1aceaJs to I:x:I1y 1.3 671.2 672.5

coal Bric:jlt balded, vitrain an1 durain, resirnJs, shale 4.2 Coal 4.2 672.5 676.7
streaks in places

sandstme very lic:jlt gray (NB), fine grain, carbcmceaJs partings in places 6.4 676.7 683.1

Siltstcne Medi\lll gray (16) with very light gray (NO) IIDttling in places, 18.4 683.1 701.5
carlxnaceoJS in places, sarxiy in places

sandstme very light gray (NO) with meditm light gray (Mi) DDttling in places, 23.6 701.5 726.1
fine grain, carbcmceaJs partings in places, silty in places, '1bp of
coal 722.7 coal 0.6

cc6 .chapter6/4
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'lHI<»ESS
LI'IJIX..(X;Y J:e)(]UP1'ICN ~ FK'M '10

Siltstme Medi1.lll gray (NS) and mediUD dark gray (N4) mttled, 15.3 726.1 741.6
cartxnaceous booy in places, shalely in places, Tcp of coal 732.0
coal and txne 1.1', Tcp of coal 735.9 coal O. 4', Tcp of coal
739.2 coal arxi bale 1.6'

Coal 4. 5 Bri<jlt barrled, vi train and c:ilrain, resi.ncu;, &hale 4.5 4.5 741.6 746.1
streaks in p1ace&

5aBi&tme vety li<jlt gray (NB) and medi.UD gray (NS) ID)ttled, fine grain, 45.1 746.1 791.5
cartxnaceous in places, shalely in places, Tcp of coal 761.0 coal
0.8:, Tcp of coal 780.8 coal 1.9', TOp of coal 783.4 coal 0.8'

Meditm dark gray (N4), cartxnaceous, bcny in places, resi.I'loJs 4.7 791.5 796.2
0.3 Ba'1y shale, resirnJs 4.7 Coal
4.4 Bright barrled, vitrain and durain, resi.ncu;, shale streaks in
places, bcny in places

5and&tale vety licj1t gray (N8), mecllUD gray (N5) and meditm dark gray (N4) 30.1 800.9 830.8
ID)ttled, fine grain, cartxnaceous in places, shalely in places, Tcp
of coal 817.1 coal 1.2', TOp of coal 824.8 coal 824.8 coal 1.1'

Siltstcne Medi\ID gray (N5, li<jlt gray (N7) and meditID dark gray (N4) 18.8 830.8 848.6
DDttled, cartxnaceous, sarrly in places, Tcp of coal 843.6 coal 1.5

Coal 3.5 Bricj1t barrled, vitrain and c:ilrain, resinoos 3.5 coal 3.5 848.6 852.1

5aBi&tme vety li<jlt gray (nB) and medi.UD gray (NS), fine grain, carbooaceous 125.4 852.1 977.4
in places mediUD gray (NS) siltstale lamina in places, TOp of coal
862.8 coal 60.4', Tcp of coal 866.5 coal and bene 1.7' Tcp of coal
882.5 coal 0.5', Tcp of coal 893.0 coal 0.8', TOp of coal 899.4 coal
0.9 clayey and ~ickensided 900.0

2. 3 Bright bardad, vi train am c:ilrain, shale streaks thrcu:jntt 2.3 977.4 979.7

cc6.c:hapter6/4
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Coal

siltstClle

Coal

sandstClle

•

very li<jlt gray (NO) am meditm gray (NS) barrlinq, IDJttled in
places, fine grain to medi1.lll grain cartx:naceaJs partings in places,
cr06sbe:tied, fossiliferaJS in places '1'q) of coal, 1136.9 coal 2.4'

3.1 Bri<jlt barrled, vitrain am cbrain, shale streaks thrcujnlt
ba1y in places

Medh.m dark gray (N4), light gray (N7) am medi1.lll gray (16)
D>ttled, cartx:naceaJs, san:iy in places, shalely anj f06Siliferws
1162.6 - 1165.0, 'n:p of coal 1181.5 coal 0.8'

7.6 Bricjlt banded , vitrain ani cbrain, resi.D:us, silt streaks
in places - 7.6

vec¥ li<jlt gray (NO) am mediun dark gray (n4) barrled, mediun
grain, crosstetied

Bottaa of hole 4/13/77
T.O. 1215.0'
StelmOO with 30 bags of ceDBlt
Plug at tcp

•

165.2 979.7 1144.9

3.1 1144.9 1148.0

37.0 1148.0 1185.0

7.6 1185.0 1192.6

22.2 1192.6 1215.0

•



NcCtJLLO()I DlULL II)L! 1106-77

LOCATI~: SWl/4, SI1/4, SEC. 35, T. 12 S., R. 10 E. carbon County,
Utah,
Mathis canyon

•

•

LATITUDE:
DEPAR'IURE :
COLL1\R ELEVATlOO:
'roTAL DEPTH:
INCLlNATIOO:

DRILLED BY:

LOGGED BY:

MTE STARTED:

I»\TE FINISHED:

cc6.chapter6/4

511,587.434
2,207,671. 382

8,154.91
2,365.5' -

90

R. Dennis, Longyear Caopany

D. Stephens, American Electric Power
Service corporation

7/13/77

8/24/77

- 120 -



'IHIO<NESS
D!SOUPTICN REJ:D.lPllm FH:M 'IO

BJ Core ~1l33 1"2 1133-2348 A Core 2348-2365.5

Bxk Bit 0 30

Siltstme Licjlt gray (N'l) to mediun gray (NS), hicjUy berr.netic, breaks '4> en 18 30 48
exposure to air

Siltstcne very licjtt gray (~) to licjlt gray (N7), very sarrly 26 48 74

8ard&tcne Pinkish gray (5 YR 8/1) to very licjtt gray (~), mediun-a:arse grained 13.9 74 87.9

Siltatooe very licjtt gray (~) to licjlt gray (N7), saoe clayey zcnes 37.9 87.9 125.8
\lilhic:h eIi.integrate~ expoIIUI'e

sandatooe Very licjtt gray (~) to licjlt gray (to), mediun-coarse grained 12.1 125.8 137.9

Siltstme very licjtt gray (~) to light gray (N7), slightly sardy to very 164.7 137.9 302.6
san:iy in places with SCJDe samstooe interbeds (Mediun-coarse grained),
occasiooal clayey zcne ....trim falls apart CD exp:>sUre
to at:JlDsIilere

samstme Li<jlt gray (N7) to mediun licjtt gray (!'Ii), fi.ne-uEdi.tD grained 25.8 302.6 328.4
'!

Siltstme very licjlt gray (~) to licj1t gray (N7) with zooes of grayish 123 328.4 415.4
red (10 R 4;2) to light olive gray (5Y 5;2), slightly sarrly in places,
benciletic zcnes \lihim fall apart \4XIl exposure, &ale mediun-a:arse
grained, sandstme interbeds

sandatcne very licjtt gray (M) to licj1t gray (N7), mediun-coarse grained 77.7 451.4 529.1

Siltstcne Medi.\IIl licj1t gray (MiO to medim dark gray (N4), hicjUy 550.1 529.1 646
bencnetic falls apart '4>00 exposure to air, weathered, saae hard
siltstcne interbeds, very sarrly

cc6.dlapter6/4

- 121 -



'IHICI<NESS
LI'lHJ..(X;Y IESCRIP1'ICN REXDJEmD nD1 10

5and&tme Licjlt gray (N7) to meditm gray (NS) with SCIE DEdi\D dark gray (N4) 135.1 646 TI8.8
ten1ing, II!dbm-coarse grained

Siltatooe Medi\D liC;jlt gray (N6l to mediUII dark gray (N4), hiC;jlly 32.1 778.8 810.9
berxxletic, falls apart \.p:rl exposure

Si.wldstme very licjlt gray (~) to mediUII licjlt gray (NS), fine-very fine- 54.1 810.9 865.0
medim grained, SCIE siltstcne interbeds

Siltstme Medi\D licj1t gray (Ni) to medillD dark gray (N4), beroletic 38.5 865 903.5
zaleS "m,d'l fall apart at exposure

sandatale very licj1t gray (~) to medi\ID liC;jlt gray (1116), medh.m-coarse grained 42.7 903.5 946.2

Siltstme Licjlt gray (N7) to mediun gray (NS), slicjltly sardy in places 15.8 946.2 962

sandstme W'lite (1'8) to very li<j1t gray (NS), meditm-coarse grained 55 962 1017

Siltstme Licjlt gray (N7) to medi\ID gray (NS), slicjltly sarrly 10 1017 1027

Siltstme WUte (1'8) to very licjlt gray (NS), mediUD-COarse grained 73 1027 1100

Siltstme Licjlt gray (N7) to JBllun gray (NS), slicjltly sandy in places 33 1100 1133

sandstme WUte (N9) to very licjlt gray (NS), mediun - fine grained 21.9 1133 1154.9

Siltstme Medi\ll licjlt gray (Ni) to mediUII gray (N5), with mediun 37.4 1154.9 1194.0
dark gray (N4) DDttling slicjltly sandy to very in places,
with coal: Tq> of coal 1176 coal 0.6

sardstale very licjlt gray (N8) to light gray (N?) wi th scme meditDl 40 1194 1234
gray (NS) DDttliD:J, silty to very silty in places

cc6. dlapter6/4
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811tatale

Siltstme

Siltstale

Slltatcne

Medi\.lll l1cjlt gray (N6) to medi\.III dark gray (N4), sli<jlUy 30 1234 1264
san:iy in places

Mbite (N9) to light gray (N?) with medi\.lll licjlt gray (N6) to 310.6 1264 1577
to medillll gray (NS) aotUi.r¥3 in places, slicjlUy silty to very silty
in places with SCIEe siltstcne interbeds, fi.ne-BEdi.un grained

Li<jlt gray (N7) to DEdiun gray (N5), sli<jltly sarrly to 152.2 1577 1723.8
very sarx:iy in places

~te (N9) to very light gray (te) with licjlt gray (N7) 36.2 1723.8 1759.6
DDttli.r¥3, fi.ne-very fine grained, very silty in places

Licjlt gray (N7) to mediun gray (N5), slicjltly sarrly in places 17 .9 1759.6 1777•4

Mbite (N9) to very li<jlt gray (N8), fin&-very fine grained 17 . 8 1777 .4 1801.8

Litj'lt gray (N7) to mecllllD gray (N5) with SCIIIe medi\Ill dark gray (N4) 82.7 1801.8 1882.3
DJtUlng, sl1cjlUy sandy to very san:iy in places with scme
san::3stcne 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

Siltstme rark gray (N3) to gray black (N2), with coal stringers 0.15 1882.3 1882.45

Coal Bricjlt, hard, with resin 4.8 4.8 1882.3 1887.25

Siltstale

sandstale

Mediun dark gray (N4) with 1/10" sarxlst.ale interbeds,
very licjlt gray (NS)

very licjlt gray (NS) to licjlt gray (N7), fine-very fine grained,
silty in places with scme siltstcne interbeds mediun dark gray
(N4), with coal seams as follows: Top of coal 1933.7 coal 0.2,

cc6 .chapter6/4
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10

TOp of coal 1935.55 coal 1.7, TOp of coal 1944 coal 0.5, TOp of coal 1951.1
coal 0.35, TOp of coal 1961.2 coal 0.1, TOp of coal 1977.5 coal 0.3,
TOp of coal 1990. 4 coal 1.0, Tbp of coal 2010.3 coal 2.4, Tbp of coal
2020.5 coal 0.8, TOp of coal 2037.7 coal 0.2, TOp of coal 2041.0 coal 0.04

7.6
7.6 2068.75 2076.35

Siltstme Medillll gray (N5) to mediun dark gray (N4) sli9'ttly sarrly with
coal as follows: Tbp of coal 2058.8 coal 1.4

0.1 Bale
7. 5 coal, bri<jlt, hard, with resin

12.45 2056.3 2068.75

Siltstme

Siltstale

Medillll li<jlt gray (M5) to mdiun gray (N5), sli<jltly saOOy
in places wi th 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, Tbp of
coal 2105.7 coal 0.3, TOp of coal 2116 coal 2.2, Tbp of coal 2132.3
coal 0.5, TOp of coal 2139.7 coal 0.4

~te (N9) to very light gray (NB) with salle medi.\D. light
gray (Y» JD:>tUi.D3, fine-very fine grained

Mediun dark gray (N4) to dark gray (N3) with coal as follows:
Tbp of coal 2174.7 coal 0.45

68 2076.35 2144

30.3 2144 2174.3

1.5 2174.3 2175.8

coal 2.8 Coal, bricjlt, hard, with resin
0.13 Shale/coal stringers
7.57 Coal, bricjlt hard, with resin

10.5 seam
10.5 2175.8 2186.3

Siltstene Licjlt gray (to) to medi.tm light gray (111», with medi.tm gray
(N5) IIDttlID:3, saIXiy with coal as follows: TOp of
coal 2191 coal 0.4

Li<jlt gray (N7) to DEdillll gray (NS) with saoe meditm dark gray
(N4) banii.r¥j + x-becHing, meditm coarse grained

cc6. chapter6/4
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IESCRIPI'ICN '10

17.2 2267.3Siltstme Li<jlt gray (N7) to llEdiun li<jlt gray (96), sli<jltly sarrly in
places with coal as follows: Tq> of coal 2273 coal 2.2

~te (N9) to very li<jlt gray (~) with medi.un li<jlt gray (N6) ar:rt:tling 19.5 2284

2284

2303.5

Siltstme

Siltstme

sandstme

Medi.m licj1t gray (N6) to IlEdillll gray (1'6) with scme medillD.
dark gray (N4) ar:rt:tling in places, slic#ltly saOOy in places with
coal seams as follows: Tq> of coal 2303.5 coal 0.25

4.3 Coal, bricjlt, hard, with resin

Mediuu li<jlt gray (N6) to medillD. gray (1'6) wi th scme mediun
dark gray (N4) BOttling in places, slicjltly sarrly in places

~te (N9) to very licjlt gray (~) with scme medi\.lll dark gray
(N4) siltstme interbeds

5.0 2303.5 2308.5

4.3 2308.5 2312.8

13.2 2312.8 2326

13.3 2326 2339.3

Coal 7.4 Coal, bright, hard, with resin
1.3 Coal, bright, hard (used in gas test)
2. 3 Coal, bright, hard with resin 17 .74 seam
2.9 Siltstroe
3.7 Coal, bri<jlt, hard with resin
0.14 coal with sarxistooe stringers

17.74 2339.3 2357.04

•

Medi.ua light gray (N5) to oediua gray (NS), fine-medi\.lll grained

Finished hole en 8,124/77
Stenmed oole to tq:>•

8.45 2357.04 2365.5



• DRILL HOLE LOG
McCULLOCH DRILL HOLE 1191-78

LOCATI~: SE1/4, NEl/4, sec. 12, T. 13 S., R. 10 E., Deadman canyon
Carbon COWlty, utah

•

LATITUDE:
DEPARTURE:
COLIAR ELE\TATI~:

'roTAL DEPTH:
INCLINATI~:

DRILLED BY:

LOGGED BY:

OATE STARTED:

OATE FINISHED:

cc6.chapter6/5

503,594.472
2,214,512.653

7,282.91
887'

90

Jack withers, Longyear Caopany

Don A. Stephens and Mark Burmell/
American Electric Power Service Corporation

5/29/78

6/8/78

- 126 -



NJ 279.9 - 867

5.84 seam

Siltstooe

Siltstooe

Siltstooe

Coal

1(2 a - 279.9

axk Bit

Yellowish gray (5 YR 611) to very li<jlt gray (NB) fine
medi\lll grained with siltstooe cross b:od1i RJ in places

Li<ilt gray (N1) to mediua dark gray (N4) slicjlUy sarrly to
very sarrly in places incl\Xlin:;J scme carbcllacecus material with
shale interbeds as follows: 1.7 @ 40.1 with sardstale interbeds as
follows 1.1 @44.3, 1.5 @56, .8 @62.8

W'1ite (N9) to very li<jlt gray (N8) f il'llHDediua grained
with siltstone cross be01ing in places with siltatale interbeds
as follows: .4 @69.9, 1.5 @76.4

Me<llllll li<jlt gray (NS) to brcw1i.sh gray (5 YR (11) sarrly
in places with coal seams as follows: Tq> of coal 90.9 coal
0.52, Tcp of coal 96.5 coal/Very silty 0.13, Tcp of coal 97.0
coal 1.0 siltstooe/coal stringers 0.2 'l'cp of coal 100.2 coal/
siltstale stringer 0.2, '1'q> of coal 103.7 coal 1.0

very li<jlt gray (NB) to white (N9) fine to oedi\Sll grained
with siltstooe cross becidi.nJ in places with siltstooe interbeds
as follows: 1.6 @ 129.1

Li<jlt gray (N'7) to brCWlish gray (5 YR 4,11) sli<jltly saOOy
to very sandy in places with siltstale/coal
stringers as follows: .6 @179.5

0.85 Coal, bri91t, hard
0.10 Siltstcne/coal stringers
4.65 Coal, brit;jlt hard, with resin

cc6. chapter6;S
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18.2 17

31.8 35.2

23.6 67.0

14.1 90.6

58.7 104.7

20.1 163.4

5.84 183.5

'10

17

35.2

67.0

90.6

104.7

163.4

183.5

189.34



LI'DDOOi '10

sandst:me

Siltstcne

0.09 Siltstone/coal stringers
0.15 coal, bricjlt, hard

Li<jlt gray (N7) to very li<jlt gray (toe) fine to JBeditJll 12.76 189 .34
grained, carl:x:nac:ecus with siltstme cross b:rljiR} in places, with
siltstme/coal stri.r¥Jers interbeds as follows: 2.2 @ 189.34 with
siltstme interbeds as follows: .5 @ 191.5

fIk:rli.UR gray (16) to licjlt gray (N7) to dark gray (N3) 32.6 202.1
slicjlUy saOOy to very saOOy in places, with sarxistme interbeds as
follows: 4.1 @ 228.1, with coal seams as follows: '1'q) of coal 213.95
213.95 coal/sli~Uysilty 1.6 coal/siltstale strinqers .8, Tq> of coal
216.5 coal .6 coal/siltstcae str~rs .5, with siltstooe/ooal stringers
interbed:ti.ng as follows: 1.7 @ 205.8, .4 @ 217.6, .9 @ 220.9,
1.3 @ 226.4

202.1

234.7

very licjlt gray (NB) ootUed, siltsta1e cross bedlin:J in places
carbc:l1ac:eaJs in places, with coal seams as follCMS: Tcp of coal
243.3 coal 1.8 coal/siltstane strin:.:lers .4 with siltstane/coal
stringers as follows: 1.2 @ 245.8

26.5 234.7 261.2

Siltstcne

sandstcne

•

IBrk gray (N3) to li<jlt gray (N7) sardy to very saOOy in places, 70.3 261.2
carl:xnacews with siltstcne/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 follCMS: Tcp of coal 261.2 coal/
siltstane stringers 1.1, '1'q) of coal 276.4 coal/siltsta1e stringers .3,
'Iq> of coal 297.15 coa1.65, '1'q) of coal 318.05 coal 2.2 coal/siltstme
stringers .3 with sarxhitcne interbeds as follows: 3.9 @ 311.6

very licjlt gray (N8) fine to medi.tJIl grained, ootUed with 52.65 331.5
siltstale cross bedlin:J, with fossiliferaJS siltstale interbeds
as follows: .4 @ 363.6 with coal seaos as follCMS: Tq> of coal
364.0 coal/siltstme stringers .2 coal .65 coal/siltstane stringers .2,
'lq> of coal 365.75 coal/si1tstane stringers.25, Tq> of coal 382.15

cc6 .chapter6/S
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'IHIO<NESS
IESCRIPl'IQl REX:DJEmD FIOt

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

Siltstooe Medi\.lll. gray (NS) to medi.lID. dark gray (N4) sli<iJ,tlY saniy in 34.65 384.15 418.8
places with fossils as follCJWS: 2.7 @ 390.8, 9.9 @ 399.9 with
sarrlstooe interbeds as follows: 4.8 @ 394.5 with coal seams as follows:
'lqJ of coal 409.3 coal .13, 'lqJ of coal 409.6 coal/siltstooe stringers
.75, with siltstooe/coal stringers .2 @ 410.4

saoostme very licjlt gray (NB) to li<iJ,t gray (N7) fine to medi.ua 79.1 418.8 497.9
grained with siltstooe cross~ in places

Si1tstooe Licjlt gray (N7) to medi.lID. gray (NS) very sarrly in places with 18.25 497.9 516.15
saRistale lamina, carbcnacealS

Coal 2.8 coal, bri<iJ,t, hard, resi.rnJs 2.8 516.15 518.95

Siltstcne Medi\.lll gray (NS) to lic;jlt gray (N7) slightly to very sarxly 26.0 518.95 545.0
wit:h saRistooe lamina, carbali. ferous

sarxlstme very light gray (NB) to lic;jlt gray (N7) fine to medi.lID. grained, 13.75 545.0 558.75
carlxniferous with siltstooe cross brl1ing

coal 0.2 coal, bright, hard, resi.rnJs 3.77 558.75 562.52
0.22 Coal/siltstme stringers 3.77 seam
3. 3 Coal, bricjlt, hard, resi.rnJs
0.02 5iltstooe
0.03 coal, bricjlt, hard resi.rnJs

Siltstooe Medilll dark gray (N4) slic;jltly sarrly 3.05 562.52 565.57

coal 2.4 coal, bright, hard, resi..naJs 9.85 565.57 575.42
1.35 Coal, taken for gas test 9.85 seam
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6.1 Coal, bricJ1t, hard, resi.ncA.Js

very li<jlt gray (~) to li<jlt gray (N7) fine to mediun 19.01 575.42
grained with scme si1tstcne cross bed:iing with &aDe carbcniferws part-
ings with si1tstale interbeds as fo11CMS: .4 @ 575.42, 1.6 @ 592.8

594.43

596.892.46 594.432.46 seam2. 42 Coal, hard, black, resinous
.04 Coal/si1tstme strin:Jers

very lic;jlt gray (~) fine to !Dedi,. grained with scme siltstcne 68.51 596.89 665.4
cross bed:iing sli<jltly carbc11aceoos in places with carbalaceous
partings, &aile pyrite with si1tstme interbeds as follows:
2.9 @ 596.89 wi th fractures as follCMS: 4.8 @ 659.7

Siltstale Licjlt gray (N7) to Bediun licJ1t gray (lIS) very saOO:y 20.9 665.4 686.3
to sli<jltly sarrly, slic:lltly carbc11aceoos with sanistcne interbeds
as follows: 1.1 @ 673.4

very lic:llt gray (~) to licjlt gray (N7) very fine to 46.3 686.3 732.6
medi.un grained with siltstcne cross bed:iing, carl::x:nacews in places,
with siltstale interbeds as follows: .6 @ 710.9

Siltstale Licjlt gray (N7) to mediun gray (NS) sliej'lUy san::ly to 64.6 732.6 797.2
very sardy in places with sarxistale lamina

very licjlt gray (~) to light gray (N7) fine to mediun 89.8 797.2 887.0
grained with siltstme cross bed:iing in places, sli<j1Uy carbali.feroos
with siltstale 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

IfXE FINISHED 6/8/78
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Total Depth: 887 feet
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I:IULL ID.E I.CG
~11 J rot rmu. lIl:.E 1M: - 196 - 18

~CN: Stll/4, 00/4, sec. 13, T. U S., R. T E., '1'q) lCbinsat Ql1d1, carbcn CCUlty, utah

un:zn BY:

510,594.188
2,154,191. 905

8,648.73
2200'

90

Gary Greener, Lcogyear CcIIpU1y

Mark 8ln1ell American Electric Power Service COrpc>ratioo

1/19/78

8/7/78

•
cc6.dlapter6/S

- 132-

• •



Siltstcrle

a:rt:acy: Stamer CaIpIny Started: 7/19/78
Depth: 1195 ft.

COre: La'qtear CCIIpmy Started: 7/19/78 1(2 1195 -
1330 NJ 1330 - 2200

Rotary

MedilD gray (16) to dark gray (N3) to bri<jlt gray
(5 YR 4/1) slicjltly to very sarrly ani DJttled in places
carlxnaceaJs, with sanistale interreds as follows: 1.0 @
1199.0, .6 @1208.1, .5 @1234.4, 3.2 @1239.2, 1.6 @1253.4,
5.5 @1263.7, 1.4 @1268.8, 1.2 @1275.6, .9 @1204.6, .9 @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 cart:xnacews shale interbeds as
follows: 1.7 @ 1264.2, .6 @1330.8, with coal seams as follows:
'1bp of coal 1264.4, siltstale/coal stringers - .13, with fractures
as follows: .9 @1321.3, 2.2 @1323.1, 2.4 @1342.6

very li<jlt gray (NB) to licjlt gray (N7) fine to
medi.lID. grained, 5aIE carlx::naceo.1s partings

o

179.6 1195'

15.7 1374.4

'10

1195

1374.4

1390.1

Siltstcrle

•

Li<jlt olive gray (5 Y 6/1) to dark gray (N3) to 207.3 1390.1
medillD. gray (16) slicjlUy to very sarxiy in places, IIDttled,
carlxnaceaJs, with samstme 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 @1476.6 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 @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 @
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1.75 seam. 1.75 1597.35 1599.1

Siltstale

Siltstale

IESCRIPrICN

1592.5, with coal seams as follows: Tq> of coal 1585.5 coal -
.10, Tq> of coal 1586.8 coal/siltstooe stringers - .14, ~ of coal
1594.58 siltstcne/coal stringers - .18 coal - .43 coal/siltstooe
stringers - .07 coal - .6 coal/siltstooe striD}ers - .13, with
limestooe interbeds as follows: .6 @ 1390.1

1.65 - Coal, bricj1t, hard resi.ncus
.10 - Siltstooe/caal stringers

Meditm gray (NS) to dark gray (N3) sli91tly to very
saOOy and mttled in places, cartxnaceous, with sarx3stooe
interbeds as follows: .3 @1601.4, .4 @1602.1, .6 @1603.4,
.5 @1619.3, 1.1 @1620.6, .5 @1625.4

very li91t gray (~) to light gray (N'7) fine to
mediun grained with siltstcoe x-bed1ing in places, carbcn
aceoos, with siltstme interbeds as follO'«S: .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: Tq> of coal 1646.4 coal - .45 siltstooe/coal
stringers - .15

Mediun gray (NS) to dark gray (N3) slightly sarrly in places,
carl:xnac:eaJs

27.8 1599.1

25.3 1626.4

4.6 1651.6

1626.4

1651.6

1656.2

2.75 coal 0 bright, hard resi.rnls
.12 Coal/siltstone stringers

2.87 seam 2.87 1656.2 1659.07

Siltstooe

•

Mediun gray (NS) to dark gray (N3) slicj1.tly to
very sandy in places, carba1aceous, with sarrlstme
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: Tq> of coal 1694.93
siltstooe/coal stringers - .1
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very li~t gray (NB) fine to medi.UI\ gt'ained, with
ailtstooe lamina

1.62 1705.2 1706.82

.14 Coal/siltstooe stri.D}ers

.40 Coal - bri<jlt, hard resirnls

.48 Siltsta1e

.21 Siltsta1e/coal stringers
3.10 Coal - bri~t, hard, resi.rnls
.ll Coal/siltstooe stringers

4.54 seam
4.54 1706.82 1711.36

2.7 1711.36 1714.4

Siltstooe

Li<jlt gray (N7) fine to medi.un grained, fractured

Medi.lIIl gray (NS) to dark gray (N3) sli<jltly to
very sardy arrl m::>ttled in places, carbc:oacecus, with sarxistcne
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 follCMS:
Top of coal 1726.5 coal - .2, Top of coal 1728.1 @ siltata1e1
coal .22, 'lq> of coal 1736.9 coal - .65 siltstooe/coal - .11

54.0 1714.4 1768.05

.3 Coal/siltstone stringers
2 .14 Coal - bric;jlt, hard resi.rnls

2.27 seam 2.27 1768.05 1770.32

1908.6

sardstale

Siltstooe

very lilj'lt gray (NB) to licjl.t gray (N7) fine to mediun 28.9 1770.32 1799.3
grained with siltstme x--bed:ting arrl IOOttling in places,
carl:xnaceoos, with siltstale interbeds as follows: 1.6 @ 1771.2, .5 @
1775.9, 4.9 @ 1783.2, 1.4 @ 1794.9, with coal seams as
follows: 'lq> of coal 1796.6 siltstcl1e/coal striD}ers - .28,
coal - .73

Medi.lIIl gray (115) to dark gray (N3) sli<jltly to very sarrly 109.4 1799.3
and IIDttled in places, carl:xnaceoos, with sarrlstooe
interbeds as follows: 1.7 @1805.9, .7 @1809.5, 5.0 @1814.7,
1.0 @1830.5, .4 @1836.9, 1.2 @1841.1., .7 @1847.7, 1.0 @1850.0,
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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 5eCIII6 as follows: 'lq> of coal
1800.52 coal - .55, ~ of coal 1863.1 coal - .18, 'lq> of coal
1874.95 ooal - .45, 'lq> of coal 1878.66 coal/siltstale
stringers - .52, Tq> of coal 1890.75 coal - .45

very li<jlt grtrj (NO) to li<jlt grtrj (N7) fine to mediun
grained with siltstme lamina, carbalacecus, with siltstale
interbeds as follows: .6 @ 1916.0, with fractures as follows
.5 @1912.1

8.0 1908.6

ro

1916.6

Coal .08 Coal/siltstclle stringers
12.36 Coal - bright, hard, resincus
.07 Siltstclle/coal stringers
2.04 Coal - bri<jlt, hard, resirnJs

14.55 seam
14.55 1916.6 1931.15

7.7 1931.15 1938.5Siltstme

sandstale

Meditlll grtrj (NS) to mediun dark gray (N4) slightly
sandy in places, with san::lstale lamina

very licjlt grtrj (NB) to white (N9) fine to medi1.:m
grained, with sc::ue siltstale lamina, car1:lalacecus, with
siltstooe interbeds as follows: .7 @ 1939.4, 0
1.8 @1948.6, 1.9 @1952.6, 7.4 @1955.1, 1.4 @1964.3, .5 @1968.3,
1.1 @ 1970.3

32.5 1938.5 1971.44

5.71 Coal - bright, hard, resirnJs
.11 Coal/siltstone stringers
.17 coal - bright, hard, resiInJs
.03 coal/siltstale stringers

6.02 seam
6.02 1971.44 1977.46

•

very li<jlt grtrj (NO) to light gray (11» fine to mediun
grained, mssive, with siltstale x-bedding begi.mi.ng
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Siltstclle

at 2023 feet, with siltstooe interbeds as follows: .9 @
1977.46, .7 @2031.8, .2 @2040.4, .7 @2040.4, 1.4 @2051.6, .5 @
2055.1, with fractures as follCMi: .8 @1982.9, .4 @2015.8, .6 @
2028.4, .4 @2033.1

Dark gray (N3) to bright gray (5 YR 4;1) to medillD.
gray (NS) slicj1t1y to very sarrly aOO. .:>ttled in places,
carl::x:rlaeous, with samstcne interbeds as follC7flS: .3 @ 2066.3,
10.3 @2070.4, .5 @2096.0, 1.0 @2102.9, 2.2 @2105.8, with
coal seams as follows: Tql of coal 2101.6 ooal - .04, Tql of coal
2109.95 siltstme/coal stringers - .05 c:oal/siltstooe
stringers - .16 siltstcr1e coal stringers - .55

68.4 2059.5 2127.57

Coal .09 Coal/siltstooe stringers
1.01 Coal - bric1lt, hard resi.rnJs

1.10 Seam 1.10 2127.57 2128.67

Siltatooe Bri<jlt gray (S YR 4/1) to dark gray (N3) slightly to
very sardy with samsta1e lamina, carlxnaceous,
fossiliferous, with fossils as follows: .55 @ 2131.15

3.06 2128.67 2131.73

.10 Coal/siltstcne stringers

.09 Siltstooe
2.61 Coal - bric1lt, hard, resinous
.94 Cbal/siltstane stringers
.26 COal - bricj1t, hard, resi.rnJs
.10 Siltstcne
.79 COal - bright, hard resirnls
.08 coal/siltstale stringers

4.07 seam

4.07 2131.73 2135.80

very light gray (NS) to light gray (10) fine to meditll1
grained with siltstooe x-bed:li.ng in places,
fossiliferous, carlxnaceous in places, with siltstale 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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.2 @ 2158.2, 3.2 @ 2162.2, with fossils as follC1tl1S: .3 @ 2141.55, 1.45 @
2143.1, with coal seams as follC1tl1S: Tcp of coal 2144.55
coal/siltstooe stri.nJ:!rs - .08 coal - .48 siltstooe/coal
stringers - .03

8.42 2167.55 2175.97

24.2 2157.97 2200

Siltstooe

•

MediUD gray (1'6) to bricjlt gray (5 YR 4/1) carbalacews,
with scme coal stri.nJ:!rs

3.22 Coal - bricilt, hard, resin:us
.22 Siltstooe
1.37 Coal - bric:J'tt, hard, resirnJs
.18 Siltstone/coal stringers 8.42 seam
1.75 Coal - bricjlt, hard, resinous vertical fracturing scme calcite
.08 Si1tstane/coal stringers
1.44 Coal - Bricjlt, hard, resinous, scme calcite
.16 Coal/slicjltly silty

VlUte (N9) to licilt gray (N7) fina to mediUD grained
massive, with fractures as follC1tl1S: .4 @ 2179.3

li:>le finished 8/7/78
T.O.: 2200

•

1.2 2166.2 2167.55



.' Drill Hole Log
MCCUlloch Hole No. 6-73

865.0'
90

Location: NEl/4NW1/4, sec. 35, T. 12 5., R. 9 E., carbon County, Utah
Bear Canyon

Collar Elevation:
Total Depth:
Inclination:

Remarks

Core
7/13/73
7/31/73

0.0 Broken ss. overburden

2.0' Fine gr. ss.
1.2' Carbo shale
3.1' Fine gr. sS.

Date started
Date Stopped

Footage
Fran To Feet Rec'y

58.2 58.2

58.2 64.6 6.3 6.3'

•
64.6 75.0 10.4 10.4' 1.8' Dark gray fine gr. carbo ss.

2.2' Light gray Med. gr. ss.
2.5' Fine gr. dark gray siltstone
0.4' carbo siltstone
3.5' Fine gr. ss., some carbo partings

75.0 85.0 10.0 10.0' 3.0' Fine gr. ss.
1.0' Carbo siltstone to shale
0.8 Med. gr. white sS.
1.9' Black carbo shale
O. 4 Bony coal
0.9 Fine gr. white sS.
2.0' Carbo shale, some coal partings

85.0 95.0 10.0 10.0' 1.0' Dark gray siltstone
3.1' Light to dark gray siltstone
0.5 Light gray fine gr. sS.
1.5' Dark gray shalely siltstone
1.4' Carbo shale with coal partings
2.5' Fine gr. gray to white 55.

•

95.0 105.0 10.0 9.0' 0.0 No apparent loss of core
2.9' Dark gray siltstone and fine gr. 5S.,

minor partings
0.7 Soft carbo shale
0.5 Dirty coal, shalely partings
4.9' Med. gr. 55., siltstone in lower 0.5'
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Footage
From To

105.0 114.2

14.2 124.6

124.6 134.9

134.9 145.0

145.0 155.0

155.0 158.1

Feet Rec'y Description

9.2 10.2' 0.0 Run contains shortage from
previous run

2.4' Dense dark gray siltstone,
minor carbo inclusions

1.7' Fine to med. gt. whi. te sS.
0.7' carbo shale, coal partings
3.6' Med. gr. light gray ss.,

irreg. carbo inclusions
0.5 Bone with coal partings
1.3' Dirty med. gr. gray ss.

10.4 10.4' 0.7' Fine gr. gray SS.
2.4' Black carbo shale with minor

coal partings
5.0' Med. gr. gray sS. with irreg.

carbo and coal inclusions
2.3' Med. to coarse gr. light gray sS.

10.3 10.0' .5.7' Med. to coarse gr. ss., minor
carbo partings in lower 2'

2.5' carbo shale with irreg. shite sS.
1.0' Black carbo shale, some coal

inclusions
0.8 Dark gray shale

10.1 10.4' 3.2' Med. gr. ss., minor shale partings
in lower l'

o.5 Bony coal
2.7' Gray ss., some shalely partings
1.0' carbo shale, same coal partings
1.4' Dirty med. gr. ss.
1.6' 8lack carbo shale, some siltstone

10.0 9.5' 1.4' carbo shale and siltstone
2.0' Dirty med. gr. ss., same shale

partings
0.9 Coal, minor bony inclusions
4.3' Fine gr. ss. to siltstone, minor

carbo inclusions
0.4 carbo shale
0.5 Med. gr. gray sS.

3.1 3.5' 0.5' carbo shale, some dirty sS.
o.6' Di rty bony coal, sane shale
2.4' Med. gr. gray ss., minor coal

partings
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10.0 9.8' 4.8' Dark and light gray ss.,
minor siltstone

0.8' Soft carbo shale
0.8' Coal
1.7' Dark gray carbo siltstone
1.7' Dark to light gray fine gr. sS.

siltstone

•

•

Footage
Fran '1'0

158.1 168.4

168.4 175.0

175.0 185.0

185.0 195.0

195.0 205.0

Feet Rec'y

10.3 10.0'

6.6 7.0'

10.0 10.0'

10.0 10.0'

Description

1.3' Ked. gr. gray ss.
o.3 carb. shale, coal inclusions
0.9 Bony coal
2.0' carbo shale, sandy toward bottom
0.6 Dirty med. gr. 55.
0.5 carbo shale
4.4' Ked. gr. dark gray ss., coarse gr.

near bottan

7.0' Med. to coarse gray ss., irreg.
twisted dark banding

3.9' Med. to coarse gr. gray 55.,
irreg. dark banding

1.4' Coal, sinor bone
3.6' Dark gray siltstone, minor shale
0.1' earb. shale, wi th coal inclusions
1.0' Dark gray siltstone

3.4' Fine gr. dark gray ss.
1.4' carbo shale with minor coal inclusions
5.2' Light to dark gray fine gr. 55

to si!tstone

•

205.0 215.0

215.0 225.0

10.0 10.1' 2.2' Dark and light gray fine gr. ss.
and siltstone

1. 2' carbo shale, minor bone and
coal partings

1.6' Dirty coal, shale and bone partings
0.4 Carbo shale, minor coal partings
2.0' Dense carbo siltstone
1.2' Light gray med. gr. 55.
1.5' Dark and light gray 55. and siltstone

10.0 10.0' 1.2' Dense black carbo siltstone
1.2' Coal, minor bone
o.7 Bone, minor coal
1.8' Fine gr. gray 55. to siltstone
1.4' Black carbo shale to siltstone
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Feet Rec'y•

•

Footage
From To

225.0 235.0

235.0 245.0

245.0 255.0

255.0 265.0

265.0 270.0

270.0 280.4

280.4 285.0

285.0 287.0

287.0 295.0

Description

3.7' Light gray med. gr. ss., Ddnor
carb. partings

10.0 9.7' 9.7' Merl. gr. gray to white SSe
minor irreg. carbo banding

10.0 10.2' 3.4' Ked. gr. gray SSe
0.1' Coal
1.09' Carbo shale
3.6' Light to dark gray med. qr. SSe
.9 Dense carbo shale
1.2' Ked. gr. gray SSe

10.0 10.2' 0.5' Sandy shale
9.7' Ked. to coarse gr. gray ss.,

minor carbo inclusions

10.0 9.5' 9.5' Mad. to coarse gr. gray ss.,
minor carbo partings

5.0 4.8' 0.4' Coal
o.9' Bony shale
0.8' carbo shale
2.7' Mad. gr. SSe

10.4 10.4' 1.4' Ked. gr. gray SSe
1.1' carbo shale
1.0' Fine gr. SSe
1.6' carbo siltstone, some shale partings
2.2' Dark gray siltstone
0.4 Bony siltstone
1.0' Bony coal
1.7' Mad. gr. white SSe

4.6 5.0' 0.0 Med. gr. dark and light gray ss.,
minor shalely partings

2.0 2.2' 0.8' Broken shalely siltstone
1.4' Siltstone, some fine gr. SSe

8.0 8.2' 0.8' Black shale, blocky
4.8' Med. gr. ss., fine gr. in lower 2'
0.7' Fine gr. gray ss., minor

carbo partings
1.3' Coal, some irreg. bone
0.6 Fine gr. ss., minor carbo partings
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Footaqe
Fram To Feet Rec'y Description

385.0 395.0 10.0 10.1' 5.3' Med. to coarSe gr. gray 55., blocky
0.1' Bony coal
1.9' Fine gr. BB.
1.3' carb. shale, some coal partings,

some sandy
1.5' Med. gr. 55.

395.0 405.0 10.0 9.9' 0.0 Fine to med. gr. light and dark
gray ss., blocky

405.0 415.0 10.0 10.3' 1.0' Carbo shale, minor coal and bone
4.6' Thin banded blocky siltstone
0.5' Blocky carbo shale
0.5' Bony coal
3.7' Clean coal Box 39

'0' 7.9'
415.0 425.0 10.0 9.5' 4.2' Clean coal Box 40

0.2' Bony coal
5.1' Fine to med. gr. gray ss., blocky

425.0 435.0 10.0 10.2' 10.2' Med. gr. gray ss., lower 2'
more silty

435.0 445.0 10.0 10.3' 5.0' Med. gr. gray 55.
0.8' Med. gr. gray 55., secreting

yellow oil
1.1' Coal
0.3 Dirty 55.
3.1' Fine to med. gr. gray 55.

445.0 455.0 10.0 9.8' 6.3' Fine gr. dark gray 56.,
minor carb. banding

2.4' Coal
0.1 Coal
1.0' Silty 55.

455.0 465.0 10.0 10.3' 10.3' Fine to med. gr. 55., few carbo
partings in lower 2'

465.0 475.0 10.0 10.3' 1.6' Dark gray silt5tone
0.5' Bony coal
0.3' Bony
2.3' Dark sandy shale
0.6' Coal
0.3' Shale
4.7' Fine to med. gr. 55.
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• Footage
From To Feet Rec'y Descriptioo

475.0 485.0 10.0 9.7' 5.4' Med. gr. 55.
2.5' Siltstone with same carbo partings
1.8' Med. gr. white sS.

485.0 495.0 10.0 10.6' 4.0' Med. gr. 55. with shalely partings
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. 55.
0.1' carbo shale
1.1' Coal
2.5' Fine gr. banded 55.

• 505.0 515.0 10.0 10.2' 5.3' Dense fine gr. 55. to siltstone
2.8' Light gray med. gr. 55.
1.8' Bony shale, minor coal
0.3' coal

515.0 525.0 0.0 9.9' 0.5' Coal
0.1' Bone
1.0' Gray med. gr. ss.
1.1' carbo shale, with coal partings
1.0' Bony shale, minor coal
6.2' Ked. gr. gray and white 55.

525.0 535.0 10.0 10.5' 3.6' White to gray med. gr. ss.
2.0' Dark, fine banded siltstone
4.9' Dark gray siltstone with bands

of light gray 55.

535.0 545.0 10.0 9.8' 4.8' Merl. to coarse gr. 5S.,
minor carbo banding

5.0' Coarse white 55., some carbo
partings parallel to core

545.0 555.0 10.0 10.5' 0.4' Dark gray 55.
1.5' Shalely carbo siltstone
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• rootage
Foot To Feet Rec'y Description

555.0 565.0

565.0 575.0

575.0 585.0

585.0 595.0

595.0 605.0

605.0 615.0

615.0 625.0

1.2' Carb. shale, same coal and bone
7.3' Light and dark gray IlOttled ss.

10.0 10.0' 6.1' Light gray med. gr. S6.,"
some mottled in first l'

1.0' Dark gray sandy siltstone
0.1 Bony shale
1. 5' Coal Bench 1
o.8 Bone and bony coal-Bench 2
0.5 Coal )

)
10.0 10.0' 10.0' Clean coal ) Bench 3

)
10.0 10.0' 2.2' Clean Coal )

0.5' Carb. siltstone
1.6' Dark gray 55., some carbo trash
5.7' Light and dark gray mottled and

banded 55.

10.0 10.0' 1.5' Ked. gr. light gray ss.
0.3' Bony coal
0.3' Bony 55.
7.9' Clean coarse gr. white 55.

10.0 10.0' 10.0' Coarse gr. light gray 55.,
minor carbo banding

10.0 10.2' 1.3' Coarse gr. 55.
3.4' Med. gr. 55. with same siltstone

banding
6.5' Ked. gr. 55., some dark banding

10.0 9.8' 1.3' Dark gray med. gr. 55.
3.1' Dense dark siltstone
o.2' Coal and shale, mixed
5.2' Clean coal

625.0 634.0 9.0 9.0
, A'

0.7' Coal, minor bone in bottom 0.2'
0.3' carbo shale
1.2' Dense dark siltstone, minor

shalely partings
2.0' Dense dark fine gr. 55. to siltstone
4.8' Med. to coarse gr. light gray 55.,

minor banding

634.0 635.0 1.0 1.3' 1.3' Med. to coarse gr. light gray 55.,
minor banding
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• Footage
From To Feet Rec'y De5Cription

635.0 645.0 10.0 9.9' 3.0' Med. gr. 55., irreg. dark banding
6.9' Clean coar5e gr. Aberdeen 55.

645.0 665.0 10.0 10.0' 10.0' Clean coarse gr .-Aberdeen 55.

655.0 665.0 10.0 10.0' 10.0' Clean coarse gr. 55.,
minor carbo banding

665.0 675.0 10.0 10.2' 10.2' Coarse gr. 55., minor carbo partings

675.0 685.0 10.0 9.8' 9.8' Coarse to med. gr. 55.,
minor dark banding

685.0 695.0 10.0 10.1' 10.1' Med. to coarse gr. 55.,
some gray mottling

695.0 705.0 10.0 10.0' 10.0' Coarse gr. gray 55.

705.0 715.0 10.0 10.1' 10.1' Coarse gr. gray 55., some mottling

715.0 725.0 10.0 9.4' 9.4' Med. and coarse gr. IIOttled gray 55.,
some carbo tra5h

• 725.0 735.0 10.0 10.1' 4.0' Med. gr. 55., some carbo trash
6.1' Coarse gr. gray 55.

735.0 745.0 10.0 10.1' 10.1' Coarse gr. gray 55.

745.0 755.0 10.0 10.1' 10.1' Coarse to med. gr. 55.,
some 5ha1e1y partings

755.0 765.0 10.0 10.0' 10.0' Med. to coarse gr. 55.,
minor shalely partings

765.0 775.0 10.0 10.2' 10.2' Clear coarse gr. gray 55.

775.0 785.0 10.0 10.1' 10.1' Coarse gr. gray 55.

785.0 795.0 10.0 10.0' 10.0' Coarse gr. gray 55.,
1;2" bone at 790.4'

795.0 805.0 10.0 10.0' 2.9' Coarse gr. gray 55.
2.5' Coal, 1;2" 55. at +1. 7'
4.6' Dirty brownish gray med. gr. 55.

805.0 815.0 10.0 10.0' 0.7' Dirty brownish gray med. gr. 55.
0.5' Med. gr. gray 55.
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rootage
From To From Rec'y Description

1.6' Mixed 55. and carbo shale
7.2' Coarse gr. light gray ss.

815.0 825.0 10.0 10.0' 1.3' Coarse gr.-light gray 55.

4.3' Mottled dark gray 55.
4.4' Med. to fine gr. light and dark

gray S5., minor banding

825.0 835.0 10.0 10.1' 2.0' Ked. gr. 55., fine banding in lower l'
6.8' Dark gray to black fine gr. 55. and

siltstone, consid. shell fragments
0.1' Bony 55.
1.2' Med. gr. gray ss.

835.0 845.0 10.0 9.7' 4.7' Med. to coarse gr. 55.
0.5' bony shale
1.0' Fine gr. dirty 5S.
1.5' Med. gr. banded ss.
0.2' Bony SS.
1.7' Dark gray med. gr. 55.

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)
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Collar Elevation:
Total Depth:
Inclination:

• Drill Hole Loq
McCulloch Hole No. 48

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

6370'
1625'

90

Date Started
Date stopped

Footage
Fran To Feet Rec'y

3/10/75
3/31/75

Remarks

10.0 10.3 10.3 White, fine gr. ss., carbo
parts uniform•

o
30

35

45

55

30

35

45

55

65

30.0

5.0 5.0

10.0 9.8

10.0 9.7

0.0 Plugged and cased

5.0 Gray to dark gr. siltst

3.1 Gray and white banded, fine gr. SSe

and siltst. interbedded
6.7 White, fine gr. 55., carbo

parts, uniform

9.7 White, fine gr. 55., uniform

65 75 10.0 10.2 4.1 White, fine gr. SSe

4.9 Gray to dark gr. siltst.
to very fine gr. ss., carbo

1.2 Light gr. to white, very fine
gr. SSe

75

85

95

85

95

105

10.0 9.7

10.0 10.1

10.0 10.1

4.8 Gray to light gr. si1tst. to
very fine gr. 55.

4.9 White, fine gr. 55., x bedded,
uniform

5.8 White, fine gr. 55.
2.9 Gray to dark gr. siltst. to

very fine gr. SSe
1.4 White, fine gr. SSe

7.2 White, fine to med. gr. 55.
2.9 White to light gr. fine

gr. SSe
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• footage
rran To feet Rec'y Description

105 llS 10.0 4.1 Light gr., fine gr. ss.
6.0 White, and gr. mottled, fine

gr. 55.

115 125 10.0 10.0 10.0 White, fine gr. 55.
uniform

125 355 230.0 230.0 230.0 White, fine to med. gr. 65.,
some gr. mottling x bedding,
generally uniform, some carbo
partings - castle Gate SS

355 365 10.0 10.1 10.1 White, med. gr. SS., x bedded
with thin coal bands, and
carbo parts

365 375 10.0 10.1 10.1 White, med. gr. 55., x bedded,
carbo parts

375 385 10.0 10.0 10.0 White med. gr. 55., x bedded
carbo parts

• 385 425 40.0 39.8 39.8 White, fine to med. gr. 55.,
x bedded some carbo parts some
light gr. sandy zones

425 465 40.0 40.0 40.0 Gray to light gr. and white
mottled, fine to very fine gr. 55.

465 475 10.0 10.0 7.0 White, fine gr. 55. some
gr. mottling

1.2 Light gr., fine gr. ss.
1.8 White, fine gr. 55.

475 485 10.0 10.0 2.5 Light gr., fine gr. 55. ,
carbo trash

3.3 White, fine to med. gr. 55.,
x bedded

4.2 Light gr. fine to very fine
gr. 55.

485 495 10.0 10.0 8.6 Light gr. to white, fine to
very fine gr. 55.

1.4 Light gr. to gr. siltst. to very
fine gr. 55.
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• Footage
From To Feet Rec'y Description

495 515 20.0 19.9 2.5 Light gr. to gr. siltst. to
very fine qr. ss.

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

1.1 Gray and whi te IOOttled fine
to very fine qr. ss.

515 525 10.0 9.8 9.8 Gray and white mottled fine to very
fine gr. ss.

3.1 Gray to dark gr. silt5t., carbo
5.8 Light gr. to gr. sUtst. to very

fine gr. 55.

525 535 10.0 9.8 8.5 White, fine qr. S5., uniform, x bedded
1.3 Gray siltst., carbo

535 545 10.0 10.3 0.4 Gray siltst.
8.7 White, fine qr. ss., uniform,

carbo parts
1.2 Gray to light gr. siltst.

545 555 10.0 10.1 3.3 Gray to light gr. siltst.

• 1.6 White, fine gr. 55•
5.2 Gray to light gr. siltst. to

very fine qr. ss.

555 565 10.0 9.9 0.9 White, fine gr. 55.
2.3 Gray siltst.
6.7 Gray to light qr. siltst. to

very fine gr. sS.

565 585 20.0 19.7 2.7 Light gr. to white, fine to very
fine gr. S5.

2.8 Gray siltst.
2.0 White, fine to med. gr. ss.
12.2 Light gr. to gr. siltst.

585 595 10.0 9.9 2.3 Gray to dark gr. siltst.
1.2 White, and qr. mottled, fine gr. ss.
6.5 Gray siltst.

595 605 10.0 10.0 1.a Gray to light gr., very fine
gr. ss.

9. a Gray and white mottled, fine
qr. 55 .
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• Footage
From To Feet Rec'y Descriptioo

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.
S6., x bedded uniform

0.9 Dark gr. siltst., carbo

625 635 10.0 9.8 0.6 Dark gr. siltst., carbo
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.,
carbo parts

5.7 White, fine gr. 86., uniform

645 655 10.0 10.0 6.5 Whi te , fine gr. 86., x bedded, uni form
3.5 Gray to light gr. siltst., carbo

655 665 10.0 9.9 9.9 Gray siltst. to light gr.
very fine gr. ss

• 665 675 10.0 9.9 2.0 Gray to dark gr. siltst., carbo
3.1 Light gr. to white, fine to very

fine gr. ss.
4.8 Light gr. to gr. siltst.

675 685 10.0 10.1 2.5 Gray siltst.
3.7 White, fine gr. 6S., dark thin

bedding
2.4 Gray to dark gr. silt6t., carbo
1.5 Light gr. siltst. to very fine

gL ss.

685 695 10.0 9.3 1.1 Dark gr. siltst.
1.8 Light gr. siltst., to very fine gr. ss.
5.0 White & gr. mottled, fine gr. sS.

CHECKED 1.5 Gray to dark gr. siltst., carbo

695 705 10.0 10.8 2.6 Gray siltst.
1.0 Light gr. to white, fine gr. 66.
7.2 Gray to dark gr. siltst., carbo

705 715 10.0 10.1 0.2 Gray 5ilt5t.
9.1 White fine to med. gr. 56.,
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Footage
From To

715- 725

725 735

Feet Rec'y

10.0 9.5

10.0 9.8

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. 55.
some carbo trash

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

4.6 Light gr. to gr. siltst.

735

745

755

745

755

765

10.0 10.0 2.8 White, fine gr. 55.
2.6 Gray siltst.
4.6 White fine gr. ss.

10.0 10.0 10.0 White, fine gr.ss., some
carbo parts

9.5 5.3 White, fine gr. 66., unifonm
3.1 Gray to light gr. siltst.
0.8 White to light gr. fine to very

fine gr. 6S.
0.3 Gray siltst.

•

765

775

785

795

775

785

795

805

10.0 9.9

10.0 10.0

10.0 10.0

10.0 9.9

1.4 White, fine gr. S6.
1.8 Gray to dark gr. siltst.
1.7 Gray and white, mottled, fine gr. ss.
2.9 Gray to light gr. siltst.
2.1 White, fine gr. ss.

7.2 White, fine to med. gr. ss., x bedded
2.3 Gray siltst.
0.5 White, fine gr. ss.

6.9 White, fine gr. 55., 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. 5S •
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rootage
From '1'0 Feet Rec'y Description

2.6 White, fine qr. 55., unifOnD

805 815 10.0 9.5 3.7 White, fine to med. qr. 55., unifonD
2.3 White to light qr. fine qr. 5S.
3.5 Gray siltst.

815 825 10.0 10.3 7.6 Gray to dark qr. siltst., carbo
2.7 Gray to white and gr. mottled, fine

gr. 55., carbo trash

825 835 10.0 10.3 1.7 Gray to white and g[. IOOttled, fine
gr. 55., carbo trash

5.9 Gray 5ilt5t. to very fine gr. 55.
1.4 White, fine to vey fine gr. 55.
1.3 Gray and white, mottled, siltst.

to very fine gr. ss.

CHECKED

835 845

10.0 10.3

10.0 9.0

10.0 10.3 3.1 Gray siltst.
1.3 Light gr. fine to very fine gr. 55.
2.3 Light gr. siltst.
0.7 White & gr. mottled, fine gr. S5.
2.9 Gray to light gr. siltst.

0.9 Gray 5ilt5t.
2.7 Light gr. to white, fine to very

fine g[. sS.
1.7 Gray 5iltst.
5.0 White, fine gr. 55.

0.1 Gray silst.
0.5 Dirty coal, bony
2.5 Gray to light gr. siltst. to

very fine gr. S5.
0.8 Coal
0.2 Dirty coal, bony
4.9 Gray to light qr. siltst.

10.0 10.3 10.3 Gray silt5t., uniform855

865

875

845

855

865

875 885 10.0 9.6 8.4 White, fine gr. 55., uniform
1.2 Gray siltst.

•
885 895 10.0 9.9 6.7 Light gr. to white, silt5t. to

very fine gr. 55.
1.6 Light gr. to fine gr. 55.
1.6 Light gr. to white, silt5t .
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• Footage
Fran To Feet Rec'y Description

895 905 10.0 9.3 3.9 Light gr. to gr. siltst. to
very fine gr. 55.

1.0 White fine gr. 56.
2.8 Light gr. to white, fine to very fine gr. BS.
1.6 Gray siltst.

905 915 10.0 10.1 1.3 Gray siltst.
3.7 Light gr. to white, fine gr. 5S.
0.5 Dark gr. to black siltst., highly

carb., bony
0.8 Dirty coal, bony
3.8 Gray to dark gr. siltst., carbo

915 925 10.0 8.9 6.4 Gray to white & gr. mottled, fine
gr. 55.

2.5 Gray siltst.

925 935 10.0 11.2 1.4 Gray to light gr. siltst.
5.2 Light gr. to white, fine to very

fine gr. 55.
2.4 White, fine gr. 55.
1.8 Light gr. to gr. siltst.

• 0.4 Light gr. to white, fine gr. 55 •

935 945 10.0 9.8 1.8 White, fine gr. 55.
1.6 Gray si1tst.
1.2 Light gr. to white, fine gr. 55.
5.2 Gray siltst., pressure slips

945 955 10.0 10.1 3.9 White, fine gr. 55., uniform
0.3 Gray si1tst.
0.4 Dark gr. to black siltst., carbo
0.6 Coal
1.2 Dark gr. to black siltst., carbo
3.7 Light gr. to white, fine gr. 55

955 965 10.0 10.0 7.0 Light gr. to light gr. & white
mottled, fine gr. 55.

0.3 Dirty coal, bony
2.7 Light gr. to white, fine gr. 55.

965 975 10.0 9.9 4.1 White, fine gr. 55.
0.5 Dirty coal, bony
1.5 Light gr. to white, fine gr. 55.
0.9 Gray si1tst.
2.4 Gray and white mottled, fine gr. 55.
0.5 Light gr. to gr. siltst.
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Footage
Fran To Feet Rec'y Description

975 985 10.0 10.1 8.7 Light gr. to gr. siltst.
1.4 White and gr. mottled, fine gr. SSe

985 995 10.0 9.7 6.9 Light gr. to white, fine to very fine
gr. ss

2.6 Gray siltst.
9.2 Coal

0.9 Coal
995 1005 10.0 9.7 0.7 Coal

2.3 Light gr. siltst. to very fine gr. 55.
1.2 Gray siltst.
0.7 Dirty Coal
0.2 Dark gr. siltst., highly carbo
4.6 White, fine gr. 55., uniform

1005 1015 10.0 10.0 4.4 White, fine gr. 55.
0.5 Coal
3.3 Light gr. to white, very fine gr. SSe
1.1 Light gr. siltst.
0.7 White, fine gr. 55.

1015 1025 10.0 10.1 0.8 White, fine gr. 55.
3.4 Gray siltst.
3.9 White, fine to very fine gr. 55.
1.0 Gray siltst.

1025 1035 10.0 9.8 1.7 Gray to light gr. siltst.
1.1 White, fine gr. SSe
1.2 Gray siltst., with vertical

veinlet5 of coal
1.5 Light gr. siltst.
4.3 White, fine gr. 55., uniform

1035 1045 10.0 10.1 10.1 White, fine gr. 55. , some gr.
mottling

1045 lOSS 10.0 10.1 7.0 White, fine gr. 55., uniform
0.1 Dark gr. siltst.
0.9 Coal
2.1 White, fine gr. 55.

1055 1065 10.0 10.0 10.0 Light gr. to white, fine to very
fine gL 55.

1065 1075 10.0 9.9 7.8 Light gr. silt5t.
2.1 Light gr. and white mottled,

fine gr. 55
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• Footage
Fran To Feet ReC'y Description

1075 1085

1085 1095

1095 1105

10.0 10.1 5.9 Light gr. & white mottled fine gr. SSe

4.2 Gray to light gr. si1tst.

10.0 10.0 10.0 Gray to light gr. siltst.

10.0 10.43 1.1 Gray to light gr. si1tst.
1.0 Light gr. to white, fine gr. ss.
0.2 Gray siltst.
0.5 Coal
0.4 Gray siltst.
0.4 Coal
0.9 Gray to dark gr. siltst.
5.8 White, fine gr. 55., uniform

1105 1115

1115 1125

1125 1135

1135 1145

1145 1155

1155 1165

10.0 9.8

10.0 9.9

10.0 10.7

10.0 10.1

10.0 9.9

10.0 10.0

0.7 Gray siltst.
3.9 White, fine gr. 55.
5.2 Gray siltst.

1.5 Gray siltst.
0.6 Dirty coal
2.0 Gray siltst.
5.8 White, fine gr. 55.

3.8 Gray siltst.
1.3 White, fine gr. 55.
1.2 Gray siltst.
4.4 White and gr. mottled, fine gr. ss.

8.7 White and gr. mottled, fine gr. 55.
1.4 Gray siltst.

0.9 Gray siltst.
0.2 White, fine gr. SSe

0.5 Dark gr. siltst., highly carbo
6.3 Gray to light gr. siltst.
0.7 Gray to dark gr. siltst., highly carbo
1.3 Gray to light gr. siltst.

2.1 Gray to light gr. siltst.
3.0 Light gr. to white, fine to very

fine gr. 55.

2.6 Gray to light gr. siltst.
2.3 Gray & white mottled, fine gr. sss.

•
1165 1175 10.0 9.68 8.5 Gray & white & mottled, fine gr. SSe

1.3 -1173.5
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10.0 9.9 1.6 White, fine gr. 55.
2.4 Gray siltst.
1.4 Gray and white mottled, very fine

gr. ss.
0.2 Dark gr. siltst. carbo
3.1 Coal -1230.6
0.3 Gray to dark gr. siltst., carbo
0.9 White, fine to very fine gr. 55.

18.6 0 seam sample

Description

9.9 Coal, some broken

P'eet ReC'::t

10.0 9.9

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

1.0 Light gr. fine to very fine gr. ss.
0.6 Dark gr. to black siltst.
3.3 Coal 1196.6
o•2 Sandy coal
4.2 Gray and white, mottled, fine gr. ss.
0.6 Gray silt.

3.3 Gray siltst.
0.8 Coal
0.7 Dark gr. to black siltst.,

highly carbo
1.0 Gray siltst.
2.4 Light gr. siltst. to very fine

gr. 55.
1.8 Gray and white, mottled, fine gr. ss.

10.0 10.0 10.0 Gray and white mottled to white, fine
fine gr. ss., Wliform, x bedded

10.0 10.0

10.0 9.9

10.0 10.0

rootage
rrom To

1195 1205

1225 1235

1215 1225

1205 1215

1175 1185

1185 1195

•

•
1235 1245 10.0 10.1 2.7 Gray to dark gr. siltst.

2.1 Gray to light gr. fine to very
fine gr. 55.

3.2 Gray & white mottled, fine gr. 55.
1.4 Coal -1243
0.7 Gray to dark gr. siltst., carbo

1245 1255 10.0 2.1 Gray to light gr. siltst.
6.1 White, fine gr. 55., unifoon
0.8 Dark gr. to black siltst., carbo
1.1 Light gr. fine to very fine gr. 55.

•
1255 1265 10.0 9.7 4.4 Light gr. to 55. siltst.

1.1 Dark gr. to black siltst., highly carbo
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• rootage
From To

1265 1275

1275 1285

1285 1295

1295 1305

Feet Rec'y

10.0 10.0

10.0 10.3

10.0 9.5

Description

0.4 Coal
0.6 Dark gr. to black siltst., highly carbo
1.1 Gray siltst.
1.2 Light gr. to White, fine gr. sS.
0.9 Gray siltst.

2.0 Gray to light gr. siltst.
0.8 Coal
4.8 Gray to light gr. siltst.
2.0 Light gr. to white, very fine gr.

ss. to siltst.
0.4 Gray siltst.

3.4 Gray to light gr. 5ilt5t., carbo
2.9 Light gr. to white, very fine gr.

5S. to siltst.
4.0 Gray siltst.

6.2 Gray silt5t. some thin white banding
0.5 Light gr. to white, fine gr. 5S.
0.9 Dark gr. silt5t., carbo
0.2 Dirty coal, bony
1.7 Light gr. to gr. silt5t.

1.4 Light gr. to white, very fine gr. 55.
3.7 Gray to light gr. silt5t.
1.7 White to light gr. fine gr. ss.
1.1 Light gr. 5iltst.
0.4 Coal
0.4 Dark gr. to black si1tst., highly

carbo
1.3 Light gr. to white, fine to very

fine gr. S5.

1305 1315

1315 1325

10.0 10.0 0.8 White, fine gr. S5.

1.6 Coal -1305.8
0.7 Gray to dark gr. siltst.
0.8 Light gr. to white, fine to very

fine gr. ss.
0.9 Gray to dark gr. siltst., carbo
3.1 Coal 1309.8
2.1 Gray siltst.

10.0 10.1 10.1 Gray to dark siltst., some thin
carbo zones
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• Footage
Fran To Feet Rec'y Description

1325 1335 10.0 10.0 5.7 Gray to dark gr. siltst.
1.4 White fine to very fine gr. SS.
2.9 Gray siltst.

1335 1345 10.0 10.0 8.4 Gray siltst., unifona
1.6 Light gr. to whi te, fine to very

fine gr. S6.

1345 1355 10.0 9.9 2.8 White, and gr. mottled, fine gr. 55.
0.1 Dirty coal, bony 1347.9
7.0 Coal, clean

1355 1365 10.0 10.0 10.0 Coal, clean 22.0' sample

1365 1375 10.0 10.0 9.2 Dirty coal, bony
4.8 Coal, clean 1369.9
0.1 Dirty coal, bony
0.8 Gray to dark gr., fine to very

fine gr. 6S.
1.7 White, and gr. mottled, fine gr. SS.
2.4 Gray to dark gr. silt5t. to very

fine gr. 5S. carbo partings

1375 1415 40.0 39.7 0.5 Gray to dark gr. silt5t. to
very fine gr. 55.

0.1 Coal Top Aberdeen SS
36.4 White fine to med. gr. 5S.,

uniform x bedded, cilimdant dark minerals
2.7 Whi te wi th thin gr. bands,

fine gr. 6S.

1415 1425 10.0 10.1 10.1 White to light gr. & white
mottled, fine gr. 6S.

1425 1435 10.0 10.0 6.4 White to light gr. & white mottled
fine to ve ry fine gr. 56.

3.6 White, fine gr. 55., uniform

1435 1455 20.0 20.0 19.4 White, fine gr. 55., uniform
0.6 Gray and white mottled, fine gr. 55.

1455 1465 10.0 9.8 2.4 Gray and white, mottled, fine gray 56.
2.0 White, fine gr. 66.
1.8 Light gr. to gr. and white mottled,

fine gr. 55.
1.8 White fine gr. 55.
1.8 Light gr., fine gr. 55.
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• Footage
From To Feet Rec'y Description

1465 1485 20.0 19.2 0.8 Light gr. fine gr. 65.
2.1 Gray and white IlDtUed, fine to

med. gr. ss.
15.6 White, fine to med. qr. ss., uniform
0.4 Gray siltst.
0.3 White, fine qr. 55.

1485 1495 10.0 10.3 2.4 Whi te, fine gr. 55., x bedded
5.3 Gray to gr. and who JOOttled,

fine gr. 55.
3.6 White, fine gr. 55., uniform

1495 1505 10.0 6.2 6.2 White, fine gr. ss., uniform
Mislatch lost core

1505 1515 10.0 7.0 0.5 White, fine gr. S5.
5.1 Gray siltst.
1.4 White, fine gr. ss., uniform

Mislatch lost core

1515 1525 10.0 9.3 3.2 Light qr. to white, fine to very
fine gr. 55.

• 1.6 Gray siltst.
4.5 Light gr. and white Ik>ttled, fine

to very fine gr. ss.

1525 1555 30.0 30.0 3.1 Gray and white mottled, fine gr. 5S.
26.9 White, fine to med. gr. 55., uniform,

x bedded, abundant dark minerals

1555 1565 10.0 10.90 5.3 White to light gr., fine qr. S5.,
uniform

0.1 Coal
0.1 Dirty coal, bony 1560.5 Sub Seam 1
3.5 Coal, clean
0.4 Dark gr. to black silt5t., highly carbo
0.6 White, fine gr. S5.

1565 1575 10.0 10.2 2.8 White fine gr. ss., some thin
gr. banding

4.3 White, fine gr. 55., unifo~

3.1 Gray siltst., fossils frag., shells,
pelcypods

1575 1585 10.0 9.7 1.8 Gray to dark gr. siltst., fossils
0.9 White, fine gr. 5S., with thin coal veinlets
3.1 Dark gr. siltst., highly carbo
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10.0 10.0 10.0 White, fine to med. gr. 55.,
x bedded abundant dark minerals

10.0 10.2 0.6 coal
0.2 Dirty coal, bony
2.1 Gray to dark gr. siltst., carbo
7.3 White, fine to med. gr. 55., uniform

x bedded, abundant dark minerals
- Star point 55•

Footage
From To

1585 1595

1595 1605

1605 1615

1615 1625

Feet Rec'y

10.0 10.3

10.0 9.9

Description

0.4 Light gr. fine qr. 55.
L 4 Dark qr. siltst., carbo
0.6 Light gr. to white, very fine qr. ss.
0.2 Dirty coal, bony -1583.4
1.3 coal

2.5 - Sub 2 seam
1.2 Coal
1.0 Gray to dark gr. siltst., carbo
8.1 White, fine to med. gr. S6., uniform

x bedded, carbo partings

8.2 White, fine to med. gr. 55.,
x bedded uniform

0.6 Dirty coal, bony
0.7 oark gr. to black siltst., highly carbo
0.4 Coal -1604.5

1.0 Coal SUb 3 Seam

TO: 1625
March 28, 1975
unusual amounts of gas in Star Point
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'l', F~reword

,

•
In this revised issue oflhe Subsidence Engineers' Ilandbook (which replaces lhe
1966 edition), some seclions have been rewriuen with up-la-dale Informal Ion.
and new seelions have been Included 10 cover the design of mine layouls to
minimise subsidence.

II II Iniended as • reference book for those engineers and surveyors who arc
concerned whh subsidence englncerlnland who are .equirin, I SpeciAlist know
ledge In Ihe subjecl. Very lillie lenerat c.planalory mlterl.1 hAS been Included 
Ihis can be found In other publications - and therefore the handbook Is not suh
able for background readln, by non-specialist enllneers or suryeyors.

Like Ihe nnl issue, this revised edition allempts to satisfy Ihe need for a
melhod of prediellng subsidence and ill associated phenomena of slope. slraln
and surface·damage al any slyen sile wilh accuracy and speed. To Ihls.end II
presenls, in concise form, relevant Information from. various published pipers.
and shows how subsidence problems may be fully resolved. It does not replace
Ihe lilerature 011 Ihe subjecl whIch musl be sludled for fuller knowlcdp: (0 be
,alned.
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•
Section 1: SYlnbols, TerlTIs and

Definitions

..
, I

Many of aile terms In the following list Ire used oidy In research and nol in
evc:ryday subsidence englneerln, work. but they are included because Ihey Ire
.)1 closely associated with foctors in everyday use. ,

Some slraln controllerms lire also Included 10 cover the liaison between the
two disciplines. .,

filS. I and 2 lIIusl rilte SOlUe or Ihe symhoi! which are listed.
Other lymbols. i.e. Ihosc used in nic interpretation of mine plans Ind eco

logical pions. will bo found In Ihe Board's Code of Survoyln. Praclice..

Svmbols " Term.

Abulment

,
Abutment presfure

AnKle of breakp

a

y

. Definitions

The reslon adJolrlln'ln c!IlCRVlltion which
I. norm.lIy .ubJected to Increased .'res•••

. I consequence of the redlslrlbudon or
load. This mlY be at the (rolll 0(, or.t lhe
sides or rear of, I workln, face.

The loa~ pcr unU lrea on an abuHnent.

The anile of Incllnltlon of the line eon
neellnathe edle of lhe worklnp and lbe
point of maximum lenlthenln..

Anile ofdip The I pp.rent dip of the leIm.. .
Angle ofdraw (IImlt.n_le) The Dnlle of IncllnaUon frorn the horiz-

ontal of Iho II rIC conll«llnllho edCC of Iho
'. worklnls and Ihe edge of lhe lubslde"nee

DreD.

Angle ofdraw {limit anile) The .~lle o( Inclination (rom tho ~fllnl
or lhe line connecllnl the edle of lhe
workln,. and the.cdle of the lubsldence
area.

, '

Arch core

Dlock·

Converlencc

The relllled Ilraia wllhln • pressure arch.

An arca of. ooal worked belween pre
determined boundaries.

Mo·vement of roofand noor Ioward. each
olher .ner removal or n1lnerlll. The r.le
ofconvergence Is measured .s either:
(I) Ihe converacnce ror a liven .dvance 0(

the race: or
(2) Ihe converaenco In a ,iven lime.

1



I··
Symbols

R

Convergence (initial)

Cover (see also d~pl")

Cover load

Critical Area

Sub-crilical area:·

Super-crllicaI area:

Crllical area (radius of)

Definitions

The amollnt of convergent:e of the roof
and noor in the rD~ directly ancr worklnJ
and prior to stowing.

The strata lying between the .urCace and,
Ihe seam.

The dead load of Ihe cover.

Thai area the working of which caUItS
the', complcle lubsidence or one point on
the surCace.

An area oC working smaller than the
critical area. (When a lub-crltlcal area I.
being worked. the point on the lurCace
under examlnotleR docs not underlo G,,0m
plele subsidence.)

An area oC working greater Ihan a crilical
area. (An area on the surface undergoes
complete subsidence.)

v,

d

Terms

Displacement (spetlal)

Distance

Face

Flce len81h

Face width

ranel

Definitions •

The reclilineu conneelion of the Initial
and Onal positions of. point movln. In
space. (It i. dClermlned by direction. In
elinallon and distance.)

Any horlr.ontal distance.

I. Strlclly, Iny lurface exposed by cx·
cavation for development or for lhe
leUinl ofminerai i

2. More generally, the supported .rea In
the vicinity or the place at whkh
mineral is worked.

The distance betwecn rlb-sldel or Joaf.
lidel oC a COil (acc.

The distance between the line of coal race
and the wasle cdgc.

. The area or coal exlracled by a lonlwln
race.

I'

h

y

v

v.....

2

CurvalUre (rndius of)

Depth

I) ISI,lnce IIIClIl

Di!lplncemCIII (mnxlmum)

Oisplill:clt1cnl (1IlllJtlmum
pO!lsiblc)

Displacement In the
d irecllon oCco-ord Inale
axes.

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

The verllcul distance belween Ihe noor of
Ihe sellm being exlrncled nlld any "rblt
r!lry dlltum - usulIlly the stlrfQce.

Thu hurb.olliul lll!lllincelllcllt oC n po1111
CIIIIlICd hy lilly working.

The mnxlmum horlr.onlnl movement or n
point Cll u:-icd by work Ing n Sllb-crlt Ielll
nrCil.

Thc IIllldlllUm horizolllnlmuYCll1cnl Or"
Iloint clIlIscd by working u CrJdC11I nrcn.

The porlinl dlspilicemeni In the dlrectlorl
oC Ihe Bxel or a co-ordinale system, on
which Ihe calculations nrc bnsed.

L

w

ranellenlth

Panel width

rUlnr

1-lIIllr wldtlt

Prj:l:mrc arch

Prome (longltudln"l)

The dimension ora panel measured In the
dirccllon orthe line of face advnnce. .
The Irllnlveno dlslance across a pinel.
usulllly equollo the rnee len,lh.

. A block of coal or mass of orc len un-
. worked. •

Thu .horlell dlnton.lon or .. reeIAn.ul..,
plllllr,

"A lone oflncre:l5cd slreslsurroundlng lhe
rchucd Ilrnt" which i. crenled when Rny

. CXCllVllliuli is nHu.le, reslIlIing In Ihe
rcdi51 rlhutfon orlhe norma 11I1 rn la prenurel
on to Ihe abulmenl•.

A curve depledl18 lubsldence on a section
drown parnllello lhe direction or adYRncc:
oCan undersround excavation.

'"
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• Terms Definition, _

't

\

I

Profile (trannene)

Slope

A curve deplctlnl subsidence on a section
drawn It ri&ht-angles to the direction or
.dvance o( an underground extr.ction.
The slope of any· part of a subsidence
Irough.

NOTE: All (orms of slope are calculated
as Ihe dllTerence In .ubsldence be
tween two polnll close toeelher
divided by their dlltance .parl.
and expressed In partl per Ihou..
and.

\
o Slope (mlXlmum) The maximum slope In a lubsldence

trough caused by .workln.a lub-crltkal
.rea,

....

Strain

Slope (maximum possible)

Station Interval

±o

0 .....

/

The maximum slope In I subsidence
trough caused by worklna a crillc.1 arn.
The horlzont.1 distance between IWO
observation .llllon••

Olanae In IcnSlh per unit oflenllh
4/ .e--, (Direction to bespedncd)

±E Str.ln (maximum) The mlxlmum Ilfldn (lenathenlnl or
.horlenlns) In a .roulh.

±E",.. Slr.ln (maximum polsJblc) Thcmnxlmum possible Itr.ln (Ienllhen
Inll or shortenlnl' In a hOlllh.

I Subsidence The vertical movement anywhere wllhln a
.. subsidence troulh.

S Subsidence (maximum) The rnaxhnulll vcrtical movement caused
by worki!11l n lub-crilicallrca.

S..... Subsidence (maximum The maximum possible vcrlleal movemenl
possible) of n point on the surface caused by work

Ins I crlticnl arc•• (This corresponds. In
lonerlll, to the scam Ihlcknell multiplied
~)' the subsidence raclor.)



'.
,
\. , .

\

750

500.

250

Ol.placc~cn.(v)

1000 Iftm

-n

blsl>laccmcnl Cunc
, /Crllicol Width or

(.\/ Eltlractlon

i \ St,aln Curn lor

"

\ C,lUcal Width 0'.X Elttractlon

I . Strain CUt~c lor

I, ...\,: \ Sub· C,ltlcal Width
., t • 01 E.tractlon /

• f t \ /.I,,=~\ t • 11·" ,/ \'
~ 1#" "i \ 1 to ....

.'''1 ,4 • 1+£... /e. 11 ,," " ., 'A....~",K t 4 • .~ ...
1--~..oo..:!:...t;,.;~--L..,.---.Jo:--\.,.-....---.---J,:.~r-- .......~::'-'--=::.:Il.""'Il." .........J--I."""''''''''''---r',,=""~::..:z:.-...c::.'!Io---L 0

0002

S"o'n (+ E)

0-004

o·
Q'\

~
~-
~- 0002~.

0-004

Stra'n (-E)

Fig. 2 TyplcII.ecdon Ihrough wOfklng.,lllutl,.tlng Ulnd...d .ymha.. for ittlln.netd1.p1ec.....m.

.5



6

• Term. Oennltlon. •Svmbol.

'I'
S Subsidence (haU) The point where lubsldence hli hal' lhe\ 2" amplitude of Ihal of Ihe maximum In Ihe

profile. (ThIs coincides willt the Iranlillon
point 't'.)

a Subsidence ractor The ratio of complete subsidence 10 seam
thickneSt: I.e. S.../m.

Subsidence deYelopment The manner In which Iurrace subsidence
Itarti increlses and finlshel in relation to
the position of the Idvanclnl face of an
undtflround excavilion.

>'." ••

A. line on a ".aph deplcllnlthc ~"'nllnl'Subsidence development
'curve subsidence ofa lurface point In reiItIon 10

\ Ihe position or the race of an excavallon
pllsinl Ihroulh the allkel nel of Iha.
point.

/ ',''\..

a- m Thickness (orleam) ','
tl1 extrlcledt<' .'

nme-Sub.ldenco curve The Vftlue. of lubsldence of I liwn poInl
on the lur(ace plaUed 1111n'l lime II a
bRse.

t Transltlo-n polnl The point of II1m51110n belween concave
.. ...

and convex C:UfYIIlUrc or. lubslden~pro-
file. .

Trough (subsIdence)
i, ....

The lur(RO: depression enuled by subsi-
dence.
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Signs ror Plans and Section. of
Ground Movementl

Name
't

\'
Subsidence curve.

Displacement cllrve

,Shown

.- . .......- . .--... .

•
Colour

Black

.' lengthening curve

Shortenlnl curve

Slope curve

Curvature curve

\

++++++++

..... _-- ..... - ........ -_.

- -1- -1- -1- -1- -:- .

- -U--U--U--u- - :.

B1nck with
red verc.

Blick with
blueverp

DIeck

Dlack

,
UncI of equal lub,ldence

Displacement directions
and values

~cnalhenlng lone

Shortenln, tone

___200 _

.IJ'
v7

III ItIt jill

IIlIt,lIll1

Oieck

Red ve'le

Blue verae
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Sect!n 2: Prediction of Mouimum
~Subsidence,

\

. .

• mnim·um subsidcnco S In .ny subsidence profile is r~1ated to leidth w
alld depth ofllte CAlr.ellon h, to both ofwhicb IIII direclly I'ropor110na I. In C8Ses

where longwan worldnSI .re caved or slrip packed It may be predkted by
re(erenco 10 Fl•. J which has been compiled (rom numerous neld observalions.
(Solid Ilowlna h.. a moderatlnl etrect on Ihe .mount of subsidence In propor·
lion to Its efficiency: the molt efficlenl solid Itowln. In Oreat Drllaln hili been
pncum.dc scowin. which can reduce the subsidence by 50").

It is Imporlant to reaUse Ihat Ihe curves were developed (rom aelual casel In
which certain Umlting conditions existed. and thus they caR be used for pre·
diction onty In simUar Umillns condillons. These arc:
(I) where tho workln. plnels e]ltend ror • distance or about 0.7 tlmellhe depth

In front ofand beyond the lurface point where subsidence Is to be predicted;
i.e. the 10teilensIlt ofthe panel (L) must be about I ..ch;

(2) where Ihe workins panels have no centre pttl or olher zones or specia'
p.cklnsapart from those at the main and lan.ates; and

(3) where Ihe sides ofa panel are nOll'lr.llel (owlnl 10 raultin •• etc.) lhe averase
panel width must be developed.

Prediction ofsubsldencc by the above melhod ,hould be correct to± l0i' In
the area. majority orcasel.

When I pllncl does not travel sufficiently rar to cause madmurn lubsidence
I.e. wherb Ihe exlracllon lenllh Islef! than about 1.4h - the lubsldence predlcled
by Ihe above melhod must be reduced accordh'llo Ihe proportion or maximum
lubsldence which Ihe Ilmlled race advance permits. .

This reducllon Is best calculated by conslderln,lhe dlslance .ravelled by Ihe
fnee a•• ff8ctlon of the deplh and applyln; the appropriate partlal.ubsldencc
curve as shown In Fl•• 4 ror a range ordeplhs.

,The dislancc IrAvelled. a. I fracllon of tho del'lh, il read off the horizonl.1
scalo In FI;... and Iho subsldcnce Ilread)' predicled I, mulliplied by the r.ctor
now rend orron tho vcrlknlscule.

•

, "...

8

Example Calculation . Assume thnt a eaved rnee trnvels • dlslanco of only 150m In a 101m 300m deep.
Ihe pAnel belnl 180m wide and the ICBm I.Sm thick. Whll i. lhe maximum su~

sldenee?
From Fig. J, when w- 180m Dnd h - 300m. then 5/01-0.61 ••• S - 0.61 X'1.5-

0.9Um. . ~
Thilis Iho Rlualnlllm lubsldence ror lin cll'rlclJon lenSlh L-I.4h (I.e. 420,").
The corrccllon for the limited fuce ndvunco II:

advance - ISO - O. S
•. "ti" - 300 ' ,

Rererrln, 10 PI•• 4, Ihls value or 0.5 on Ihe bottom scnl••Ivel an sIS ftl ...
which Is 0.5 I. .
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.• 11Icrd'orel tI~ red~ S ror tho limited race acI¥HCC.O. xO.51
0.461....
nit Is themaxllllumlGltslclcacc(S) oYer the ceatro of..rcccuateor.....
In tome panel_ the IIda ..., aot be pat1IDcI; u ror..........OIIC end or

tho face Is followlna • rault••t II neceHIIJ In JUCh • ease to ..b .. awnp,
wfdth dependlo, UPOll tho amount or..rlatlon and UpoRthe dcpeeor lClCUIaq
required. tr neceuary the PlneIDUlJ' Ito IpHt up Into aewnI ........ each wilh •
dlll'crcnt width and havlna an effect proportioned aCcordlna to the ..._,.
developmentcane.

In casel where no finn phln exists for the woatina of'a particular sea. Of ....
It may benccessJlfJ f« lho .urveyor or .ubddeace cnalnccr 10 CIlI....'o ,he worse
possible effect. al tho IUrface for tho purpose or.ad"n. on ,he amount of
.unacoOrAlIO or on precautions to reducedama~

The scam ml.... be worked wfIh such dbnensfons ... tbelayout the, the .......
m... poaibIo .ubsIdence (S•••) occur~ 10 that S•••-m)(a l where • Is the Sub-
afdence Factor. .

It used to be belIcvecllhat the IUbsJdeacerKtor tlcpcnclcd upon the cleemi or
mlxlmum COJlvcrpnco In the worklnp which In· tumaltccecd the UIOUIIt or
maximum possIbIe.ubsIdeace. Por enmplc, with 4ccp worklnp • rlCl« orO.9
(I••• Slm - 0.9) Wli accepted whilst with IhaOowworkinp the rac:lor could be as
~a.~7~ .

I!xpcricltce .... IhowriltowcYer that Ir tha atnldcd pllnetls wIdocnotfp. ••
S'm wluo .1 hlah I. 0.9 can be prodUCGd eten by ....now work". Ftc. J . ...••
Indlcalell Ihl•••, we tlte a depth or SO metra It II dear that for I ..net wldlh or
70metrcl (I.e•• notional crillenlirca)Slm-o.'.•f. width of 110 met... 1a l.ten.
lho VIIlno of 81m reaches 0.9. but • wldlhoC more Ih... t.... dmes lhe depth II
.needed 10 COUIO 8....., II "unlikel)' Ihalauch wkIo panell would be extracted
then 8 lower lubsldence (actor must be Roumed and usIn. the probable'wkllhl or
cxtractlon the factor can be ellimalcd from fI.. 3.

N.D. WI,CIt~~I ... wortfnp or anJ' w/h wlue I llal the pre-
diction from Fil- J (which wu clerited from. cpa or ..uII wortlftc)
should be reduced by. multlplyin. (actor or0.9.

\

I
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