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GEOLOGIC AND SELECTED GEOTECHNICAL PROPERTIES OF CORE FROM DRILL HOLE
DH75-105, WEST MOORHEAD COAL FIELD, POWDER RIVER COUNTY, MONTANA

By
Donley S. Collins and E. E. McGregor
INTRODUCTION

This report presents a geologic log and selected geotechnical data
gathered from one core acquired during September and October 1975. The drill
site is located 2,110 ft north and 1,200 ft east of the SW cor. sec. 2, T. 9
S., R. 45 E. of the 1:24,000, Bear Creek School quadrangle, West Moorhead Coal
Field, Mont. (fig. 1). Drilling began in surficial material and ended 321.0
ft (total depth of hole) into the upper portion of the Tongue River Member of
the Fort Union Formation (Paleocene age; U.S. Department of the Interior and
others; 1977). The drilling was done by the U.S. Bureau of Reclamation for
the U.S. Bureau of Land Management as part of project EMRIA (Energy Mineral
Rehabilitation Inventory and Analysis) to "assure adequate data for choosing
optimum reclamation objectives and for establishing appropriate data and
interpretation for preparation of lease stipulation for the Bear Creek study
area." (U.S. Department of the Interior and others, 1977). A secondary study
in conjunction with the Environmental Studies of Energy Lands program was
conducted by E. E. McGregor and John Sebesta of the U.S. Geological Survey
(USGS) 1in order to obtain strength data for material overlying potentially
economic coal beds. Data acquired from the core to a depth of 152.6 ft were
used to determine the principal rock types and their associated geotechnical
characteristics (pl. 1).

The hole was drilled with a Failing Model 314 rotary drill rig, and core
samples were recovered by wireline drill tools with an "H"-series barrel. For
variations in drilling and core recovery see figure 2.
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Odum of the USGS in Denver, Colo., who performed additional geotechnical
testing for selected core samples.

EXPERIMENTAL PROCEDURES

After each drilled section, the core was removed from the core barrel,
placed in 5-ft-long core boxes, and covered by a sheet of 4-mil polyethylene
plastic to prevent moisture loss. The core was later logged by C. J. Taucher
of the U.S. Bureau of Reclamation (in U.S. Department of the Interior and
others, 1977) and selected geotechnical tests on core down to a depth of 152.3
ft were performed by E. E. McGregor and John Sebesta of the USGS. Three of
the geotechnical tests were in accordance with ASTM standards and included:
grain-size distribution, ASTM designation D422-63; Atterberg limits, ASTM
designation D423-66; and unconfined compressive-strength tests, ASTM
designation D2166-66 (American Society for Testing and Materials, 1978).
Additional tests performed which lack ASTM standards included: one-cycle
slake durability, Schmidt hammer, and point load. The slake-durability test
fcllowed the procedures of Franklin and Chandra (1972). Schmidt hammer tests
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Figure 2.--Geologic log with descriptions of drill-hole core DH75-105.
(Modified from U.S. Department of the Interior and others, 1977, Appendix
B, p‘ B_So)
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timeter
HOLE ND .W.Iklof;z::;;”" """"""" o cmouwnELev 39692 . DIP (ANGLE FROM MOKiZz » .VeTT3cal
secun . 9/20/15 . riniswep . 1Q/7/75  perve OF OVERBURDEN 3.3 oEeTh. 312.5' sEammc . .... L
D A by U dUR o 190.2" . AL/17/73 . .(M1Q.8) Loccep ey. ... Taucher . .. LOG REVIEWED BY . . ..... . .. ........
) , Tap i - - «
vores onmaren  frpd oF |7 He T b SiAtens o] £5E | EE [, 1, ]
LOSSES AND LEVELS | AND] 82 Fororm reeny | t ]y g5t | B |Ig |zt CLASSIEICATION AND
CASING CEMENTING sz mi : ¥ g e ! 53 ;é PHYSICAL CONDITION
DRILLING CONDITIONS [MOLE oo ve ! B . 3 | ) 2
>3 [ 3 I "
ole starte . i b 4 ~3. : ap; dry; few roots;
Hol dé 9/20/7 i 177 |0-3.3 saDy cray: T £
NX drive aample 0 | 3965.7! 3.3~ ¢ approximately 452 fine sand & 552 low
to 3.3'. 2-3/4" : i i to medium plasticity fines (CL).
::rig_l;?f °:::nz<‘,3 ; ! 3961.21 ¥T. UNJOK FORMATION - PALEOCERE
hole & aet 5" CS to i 3960.0, 3.3-7.8 SANDSTONE: Tan; dry; oxidized;
18.6'. ! ; 3958.4; fine graio; érumbles between fingers;
: X | silty; lost most of sample; pulverized.
H t
Bole at 19.3' ! X . 7.8-9.0 SHALE: Brown; oxidired; damp;
9/20/75. %" CS at 4‘ | plastic; cuts easily with knife; calcary
18.6'. W.L. at " , : eous; badly broken.
12.5". 2-3/4" wire 10.6  34.6 i 9.0-10.6 SANDSTONE: Tan; dry; oxidized;
line core 19.3 to I | fine grain; silty; crusbles between
94.3'. Dropped | i ! fingers.
o e rad P ' 10.6-34.6 SHALE: Brown & ozidired 10.6
on.nc;t run) € : ; , to 13.1%; derk gray & carbonacaocus 13.1
Pulled to:: '6 ; ! i to 16.5'; dark gray to black & carbon-
changed bit. | ‘ i aceous 16.5 to 19.3'; mediun to dark
ng : ! l 3934 ‘: y gray 19.3 to 24.6'; light to mediuw
. ! by 34, gray 24.6 to 33.3'; medius to derk gray
aarre. i cs at b 3932.4] 36 33.3 to 34.6'; coal 22.2 to 22.4 & 23.7
18.6° .H L. at i 393°~‘; 38 to 23.8'; moist; moderately fira to
14.6‘. 2:3;‘., wlt 12 x} : I firm 10.6 to 19.3' (trims easily with
1;: ;;ote 9.3 to“ BE €. 45.6 : knife); very firm claystone 19.3 to
51.4° s .lec - x . | 24.3" (d4fficult trimming with knife);
3609 to 16649 & ; 3923.4" 45.6 moderately firm 24.3 to 34.6' (trims by
“.9 to 151." 'i ' V 1 knife with difficulty); very plastic
rox;ped ‘o ht;lc ! ! / : vhen reworked except low plasticity
edrilled & recover ; i | i sod silty shale to clayey siltstome 24.3 to
st of les . i i ¥- 34.6'; calcareous 24.3 to 34.6'; badly
L * J { L broken 10.6 to 15.0'; core lengths 1
{ | / s to 24" 15.0 to 34.6'; 70° joint at 27.9
! ; / - 34.6-36.6 COAL: 2 to B" core lemgths.
‘ - sl
| ? i 6ol ~ M 36.6-38.6 SEALE: Medium to dark grey;
; | ] firw; difficult trimming with knife;
) i plastic; scattered carbonaceous fragsmen
: ; / coal 37.4 to 37.6'; 2 to 12" core lengt)
i 4 / 1 F 3 38.6-45.6 SANDSTONE: Light gray; moist;
5.6, 92.8; ] / 70_': - cowpact; clayey near top becoming silty
, i i - with depth; thin-bedded; crumbles be-
i ! I - tween fingers with difficulty; very fing
: \ .= graioc (approaching siltstone); core
. ; 3 / ‘ lengths 6 to 12",
S | 45.6-92.8 SHALE: Medium gray; moist;
‘ ; ! . 80t — plastic shale 45.6 to 46.4' (difficult
i o f / i I- trimming with knife); coal 46.4 to 46.6
\ , k plastic shale 46.6 to 62.4' (difficult
; . i 5 trimming with knife); shaley; fine graiy
. i ! R sandstone 62.4 to 64.3' (crumbles be-
. ‘ ! / { ] tween fingers with difficulty); plastic
! [ g I 907 shale 64.3 to 74.7" (difficult trimming
. ‘ i 3876.2: 92.81 by knife); laminated plastic ahale &
#2110 N. & 1200° E 1 ! i sandy shale 74.7 to 76.9' (trims by
&f SW Corner, Sectioy ! ' | / knife with difficulty); broken coal &
i, 1. 9s. ,'{ 45 E. 04 i } | carbonaceous shale 76.9 to 77.5'; plast]
’ 92.8 108.9 | ; / 1. shale 77.5 to 78.1' (trims by knife wit)
EXPLANATION j i ’ T
CORE
LOSS
TYypeofhole . . ... ... .. ... O = Diomond, H = Hoystellite, $ « Shot, C = Churr
CORE Hor: segled ..............P= Patkv:v Cm= Ctmenlodlle = Bonom o‘f(nmg .
hECOVERY Approx. size af hole (X-series) . . Ex = \-!/'2 , Ax = 1-7’8\ . Bx = 2-3’8._. Nx =3 .
Approx size of core {X-senies) . .Ex =7 8", Ax = 1.1/8", Bx =« 1-5/8"", Nx -2-\:8_.
Outside dia. of cosing (X-series). Ex = 1.13 16", Ax =2-1/4"", Br = 2.7.8°, Nx= 3"!/2
Inside dia of casing (X-serres). . Ex = 1.1.72", Ax = 1.29 32", Bx = 2.3'8"', Nx = 3
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SMEEY. . 2. ... 0Fr .. &

. PROJECT. .. .. EMRIA No. 8

pEPTH. AX2.5° .. BEARING .. - .. ...

... Montana
.Vartical

. STATE

DIP (ANGLE FROM HORIZ
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TYP
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R

z

- CLASSIFICATION AND
: PHYSICAL CONDITION
[

ole at 151.4'

9/23/75. 5" CS st
18.6'. W.L. at
35.1'. 2-3/4" wire

line core 151.4 to
174.9"'. Losing
pater 152.6 to
[160.5'. 100 water
loss at 160.5'.

evert with oo dril
ater return. Sam-
le 164.9 to 174.9'
ropped in hole.
ecovered 6.6' wate
evel at 141.5' at
nd of shift.

ole at 174.9'
/26/75. 5" CS at
8.6'. W.L. at
1.1' et end of
hife. 2-3/4" wire
ine core 174.9 to
44.9'. No water
eturn except 5-101
n last run.
74.9 to 184.9,
92.3 to 202.3,
14.9 to 224.9 &
24.9 to 234.9'
ropped im hole.

edrilled & recoveref

*2110' N. & 1200' £
of SW Cormer, Sectign
2, T. 9 S., R. 45 I

Mixed SO0 gallone of

Samples
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TOTAL
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*ituert ™ |arconsmueris omomu ] 25 | £5 | o
DESYH 1PETEY) . 3 [ EE‘: g'.; To
- . s ! ~ (3
:OLER s
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l 108.9-126.0 SHALE WITH SANDSTONE & COAL:

plasttc shale 78.3 to 91.0' with carbon
sceoua sones 85.5 to 85.7 & 90.7 to
91.0' (trims by knife with difficulty);
sandy shale 91.0 to 92.8' (trims by
knife with difficulty); 60 to 70° joxn:J
at 47.3, 48.1 & 4B.3'; badly broken 52.9
to 54.9°'; 70° joint at 67.0 & 86.8°;
air alacks; moderately celcareous 54.0
to 92.8°,

92.8-108.9 SANDSTONE: Light grey; moist
fine grain; ailty; cemented & calcareoug
92.8 to 95.4' (scratches with knife);
compact but not cemented 95.4 to 108.9'
(crumbles betwgen fingers with difficuld
ty); thin-bedded; core lengths 1 to 24"

Moist; mediuw gray, slightly calcarecus
firm plastic ahale 108.9 to 117.9°
(trims by knife with difficulty); dark
gray to black carbonaceous shale with
thin coal atreaks 117.9 to 119.8°;
medium gray, plastic, firm shale 119.8
to 120.8' (trims by knife with difficule
ty); uncemented, fine grain sandstone
120.8 to 121.3' (crumblies betwveen fin-
gers); soft, plastic eshale 121.3 to
121.5"' (cuts easily with knife); badly
broken coal with numeroua ahale partings
121.5 to 123.3"; firm, black, carbona-
ceous shale 123.3 to 124.8' (rrims by
knife with difficulty); medium gray,

. firs shale 124.8 to 126.0' with uncemeny
fine grain sandatone 125.6 to 125.9°'
(trims by knife with difficulty); lasmi-
nated 124.0 to 126.0'; air slacks im
places; slickensides 117.9 to 119.8°;
core leangths 1 to 18".

126.0-129,0 SILTSTONE: Light gray;

moist; trace of clay & fine sand; low
plasticity; erumbles between fingers;
shaley 126.0 to 127.0'; badly broken.

129.0-152.6 SBALE: Medium gray; hard;
trims by knife with difficulty; almost
fiss{le; claystone; laminated with car-
bonaceous streaks 130.0 to 131.0';
elightly calcareous 131,0 to 133.5';
dark gray & carbonaceous 150.0 to 152.6

arts of all ,.ﬂple’T E i air alacks; core lengfh- 1 to 6"; badly
arte of samples ) ] 3783°2i 185. broken 143.5 to 144.0°.
92.3 to 202.3, : ; , ‘ 1152.6-179.0(7) COAL: Dropped core
04.9 to 214.9, 0 ] ! " i ] samples 164.9 to 174.9 & 174.9 to 184.9
16.9 to 224.9 & |1 ; § 3777.6 191 4 in hole. Redrilled& resovered 69 & 663
24.9 o 234.9 i | | of core respectively; bottom contact of
ashed away durinmg i ) | coal picked from resistivity log; drillg
rilling. Used 17| | reported shale partings at 169.5 to
Fevert. 191.agno.s§ l 169.7 & 176.3 to 176.7'.
i | .
EXPLANATION
CORE
LOSS
Typeof hole . . ............ D = Diomond, M = Moystellite, S = Shot, C = Churn
cove Hor: secfed . . ... .. ... ... P « Packer, Cm = Cmonv.d: Cs = Bottom a"sulmq .
ECOVERY | Approx. size of hole (X-series) . . Ex = 1.1°2,  Ax= 178", Bx=23B . Ni=3
Approx “size of core (X-series) . . Ex = /8", Ay = 1-1/8", Bx =1.5/8"', Nx -21/8
Outside din. of cosing (X-series). Ex = 1.13 16", Ax = 2-1/4"", Bx = 2-7/8", MNx = 31/2
inside dic. of cosing (X-series)  Ex =1.172", Ax = 1.29°32", Bx = 2.3/8"", Nx = 3"
) ar Creek Stu i
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Bweeu of Rectomstion erc 0ve acs GEOLOG'C LOG OF DR'LL HOLE SHEEY. .Y} .. or &.
Bear Craek Eaugy;gli B
reavure . West Moarhead Coal Fleld rrosect . RRIA NO- . sTate . Montana
HoLt no .DH 75'105::5:;;0“. o : c:&xﬁéo‘ tLrv 39592 . DIF (ANGLF FROM HOR;z ) VOTtical
stcun 9720775 mwsmep 30/7/75  peermor ovemsuroen . 3.3". e 2.5 ramwG. .t
v R b Ye WAt ep 158.2"  A1/17/75  (3810.9) Loccep ev. Taucher . . . LOGREVIEWED Y. .. ...
> v TapuITY ¥ . | g
T o ol 2 R M A
oo ] oreve triem) : - du gue | 2o |05 CLASSIFICA
A Pl T T |EE G
DRILLING CONDITIONS MOLEl & [ " : 3 | & ™
L3 i 232 | 3
9/31/75 Rapaired ; F—w3l 179.0(7)-185.8 SHALE: Dark gray; carbon-
cquim'wnt- W.L. at i i * } aceous; moist; moderately firm to firm;
150.0°'. | ' I:- trims with knife; air alacks; plastic;
| : T - core lengths 6 to 12'; upper contact
| : ; - picked from resistivity log; shaley
210 X [ : 1758.4 230\06'1"— = - coal 185.2 to 185.8'.
. 3 ' / ' £ 185.8-191.4 COAL: Core langths 6.
k | _-" — Contains some clsy contamination.
: ; :'_'"' 191.4-~210.6 SHALE: Medium to dsTk gray;
. ; | i moist; firm; cuts by knife with aiffi-
1?8 | ] culty; begins to air slack; carbonaceouf
210.6 231.7 ! E 201.0 to 203.0"; broken 193.0 to 195.0'
: . ' ‘ J contains ‘fine grain sand laminations
: : 1 ' . 209.0 to 210.6'; core lengths 1 to 8".
) l \ ] Driller reported washing eaway approxi-
; | w i ] .mately 40% of core; core mot recovered,
Hole at 264.9' 230 i : 2 304 could possibly contain uncemented sand-
. : ' AR reaks.
10/1/75. 5" €S at i j 3737 31231 = stone stresk
18.6'. W.L. at i i | J = 3 210.6-231.7 SANDSTONE WITH SILTSTONE &
150.0'. Washed 82' ! | ! IT°- SHALE: Only 3' coTe recovery aa materi
of cave & cuttings 0 | i +- al washed away during drilling; core
out of hole. 2-3/47, 231.7 244.9 X l 4:: recovered wss very aoft, laminated ligh
wire line core 244.9 | ! | 2401 - gray siltstone, very fins grain sand-
to 311.9'. 25% { ! l - stone & medium gray ailty shale; crumbl
water return 2644.9 \ ; ol euilylbet\;unifingcn; shales are
' - 1 . + ight aatic.
to 275.0°. 100% ; : 3721.1,247.9% ~ slighely p
water loas below ‘ ‘ 3720.4 ' 248.6 231.7~247.9 SHALE: Mediun to dark gray;
275.0'. Used about . | ! . 2 50 plastic; woist; alightly carbonaceous;
6,000 gallons of | i } 3718.8:250. 2] firm; difficult trimming by knife; air
jwater. W.L. holding ', i ; ! ] slacks; several alickensides 243.8 to
at 12.0'. i ; 3714.7:256.3] 243.9'; 2 to 12" core lengtha.
; ! 9 247.9-248.6 CARBONACROUS SBALE & COAL:
010 i f wj Badly broken; black; woist; shale is
354.3 268. 4! ! 2 601 wmoderately firm; slternating chbal &
! 1 shale streaks; several slickensides
: § 208.4 to 248.6".
j * £ 248.6-250.2 CLAYEY SANDSTONE: Light
; ! 3700.6]268.4] gray; moist; woderately firm; crushes
: i ; ] betveen fingers; aand is fine grain;
; g l 3697.5.2?‘13%' moderately plastic wvhen reworked; occa-j
| ! | o#unal small coal fragments; core
; | ! ) lengths 6.
| i i
j ) i 250.2-254.3 SBALE: Medium to dark gray;
: ! ' 3690'3?278'7 moist; firm; difficult trimming with
_f11 ; ; 280 knife: air slacks; several 15 to 70°
278.7 285.4 i ! slickensides 252.0 to 254.3'; plastic;
’ ! } core lengths 2 to 12".
l 3683.6 285.
' 254.3-268.4 SANDSTONE & SHALE: Alter-
: i 1 3680, 95288 1 - pating laminations of light gray silty
i | i 2 90___: sandstone &16.'k18r‘y plastic ;:lle;
. . { - moist; wmostly silty sandstone upper
:ilég c:.;-nzrnggc:i; % i i :"" halfvygrading to mostly shale in lower
D 1. 95 R 45 E i 112 | i ; . half; s»ilty aandstones are uncemented,
v te T . 285.4 1306. 6 i ! +- crumble between fingers & begin to wash
; l | A | E =R avay during drilling; shale is moderatd
EXPLANATION "
CORE
LoSS
Typeof hole . . . .. . .... . Mm. D = Diomond, H = Hoystellite, S « Shet, C = Churn
CORE Mole seoled . . ... ... .. ..., P = Pocker, Cm = Comtm,d;. s = Botrom ?4 zosing .
rE;OVERY Approx. size of hole (X-series) . . Ex = 1.1/2°° Ax = 1.2/ D“, Bx = 2~3‘8:'. Nx = 3" .
Approx. size of core (X-series) . . Ex = 7/8", Ax = 1.1/, Bx = 1-5/8'", Nx - 2-1/8
Outside dic of cosing (X-series). Ex = 1.13 '16" Ax = 2-1/48"",  Bx= 2.7/8'', Nx « 31/2"
Inside dic. of cosing (X-sertes). - Ex = 1.1 Ax = 1.29 32°', Bx =2.3/8", Nx = 3"
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Bwrau of Rorismatian LTIV GEOLOGIC LOG OF DRILL HOLE sEeT. . 6 or 6
Bear Cree gi;
FEATURE . Rast Moor Co- ield ... . ... proJECT. . EMRIA No. 8 L . . STATE .. Mantana
MoLE NO DR 75—105::;:;;“"‘ b - ’ A*Bb%'z‘x.rtv . .39693 ..... DIP (ANGLF FROM HORI7 ) . Vartical .
BECUN 9/2Q/75 ... rinisMeD 10/7/75 | oznn OF OVERBURDEN 3.3' . u:nn 3125 . BEARING ..~ .. .. ..
O AR by e SRR RO 1582 11737775 . (3810.8) Loccep Y .Taucher . LOG REVIEWED BY. .
i . niry rOS - - .
e fd o8 [T SR Bl £ | B (B
AND LEVELS. AND orPTM (FEET) : iy w Ty [ s LASSIFICATY
CASING CEMENTING | SIZE o9 z s2 - e= ‘53 ot FRYSICAL CONDITION
DRILLING CONDITIONS JwOLE[ & | ¢ s 3T 3 o |3
% 3 3 [ | @
Hole st 311.9' 100 ' ”' i b ngly core lengths 1 to 3" 4p upper half & 3
10/2/75. 5" CS at i i ! + - to 12" in lower half.
18.6'. Pulled 5" |- | ' i I=
CS. Set 8" CS to . { //] 3662.6 306.6]— — W 268.4-271.5 SHALE: Medium to dark gray;
2.0'. Reamed hole 88 ; ‘ ! ! | moist; firm; difficult trimming by knifd
to 102.5" with 310 . X i ' 3659.1 33% =M | almost claystone; plastic vhen rewvorked
7-778" rock bit. : ! * ‘ 3658.1 310V —= | air slacks; 60° alickenside at 269.5';
Repaired equipwent. ' ' ! ! ;:::.g gi;. core lengths ] to 6",
Hole at 311.9' . : , " R 271.5-278.7 GAL: Brokeo 1o 1 to 2"
10/3/7s. 8" CS at b | , 1 fragmants.
2.0°. W.L. at8.0°}, 1 ‘ ; i 320] 278.7-285.4 CLAYEY SILTSTONE: Light
Reamed h?I’ 102.5 ] : ' . ! gray; moist; firm; trims by knife with
to 192.5% with : f : ) ' ] d1fficulty; bedding not readily discern
7-7/8" rock bit. ] ! ' : ’ 3 ible; vertical coal streaks 283.9 to
Lost aome water in . E ' ' ! 1 284.9"'; coal fragments 284.9 to 285.5';
coal. 1002 water ] 1 ‘ f i ] lov plasticity when reworked; some very
::::::.‘ftEY using 33°€ 1 i i % 5 3305 fine sand; core lengths 3 to 4".
' 1 i | ! . : 4 285.4-288.1 SRALE: Alternating lamina-
Hole at 3'11:‘9 ] ! | | X X ] tions of 1ight gray shale & dark gray,
10/?/75. 8" CS at ] ! l ' ' ] carbonaceous shale; moist; plastic;
2.0°. W.L. at : } i | : i ] breaks along laminations; trims by knifd
155.0°. Reanad holp 7 ? 5 : | ! ] with difficulty; core langths 2 to 6",
192,5 to 272.5"' wit}3 40 ! i ! ! {3 a0
7-7/8" rock bit. ] ; ! ; ; i ] 288.1-306.6 SILTY SEALE: Light gray;
Cuttings sticking ] | | i : 1 ] moist; firm; difficult trimeing with
& biidging over holg. 7 ' ! . ! i ] knife; approaching clsyetone; bedding
' B ! ] 1 i ; E not readily diacernible; silty; modera-
‘;8};,;; 31;.',9(:5 at 3 ! { : | ; ] tely plastic to plastic; alightly cel-
2.0'. W . ]350] ' i ! ! | 350 careous; 90° joints 294.7 to 296.0 &
0. ashed 70 i ‘ i ' | .
b i i ! 1 302.6 to 303.8'; air slacks 305.6 to
of cuttings froe 4 i | i . ; ] 306.6" : be 3 24"
hole. Reamed hole ] ; : . \ g 1 -6'; core lengths 3 to 247.
) R ! f H ]
:;i£57t;/g}2.5 9 ° I : i | ] 306.6-309.1 SHALEY COAL: Black; appears
- rock . i ! i ! ] -
bit. Fluahed hole 4 . | H | | J to contain clay contamination; breaks
3 60 ' i : 1 360 long bedding planes; similar in appear
with 1600 gallons 1 i | ‘ , ! 1 along g P P
of water. ] - ; i | | 1 ance to lignite; varies frow highly
1 . ' i ! 1 carbonaceous shale to shaley coal; core
Hole at 312.5' ] i 2 | 1 P lengths 3 to 6",
10/6/75. 8" CS at 1 N(T"!§ CONTINUED | | k
2.0'. Reamed brid- 3 Hole at 312.5' 18/7/75, ! . 309.1-310.9 CLAYEY SILTSTONE: Light
ged areas in hole. |37°7 8" CS at 2,0'. Gravel, (pea i 3707 grey; moist; firm; trims by knife with
Flushed hole with ] packed holé 198, ¢ to 145.0°' ! 1 difficulty; aome very fine aand; low
80C gallons of E Gravel & bentonite pack i ] plasticity; bedding not discermible;
water. Set 4" plas{ 145.0 to 120.0'. Bailgd : . slightly carbonaceous; core lengths 6'.
tic pipe in hole to ] hole until water was reaaonL : ]
2968.7'. Pipe slot- 3 go.] ably clear. Water entering ) 4 310.9-311.9 SANDSTONE: Light grav: mo4af
ted 152.6 to 191.4 80 hole &t rate of 4 gallens ! 3807 very fine grain; some silt; crumbles
& 271.5 to 278.7°. ] per ginuge; Pulled 8" .CS. . b easily between fingers; core lengths
Gravel (pea) packed 4 Moved rig to DE 15-109, i 1 6"; moderately calcareous.
hole 312.5 to 265.0). ! | ; ; ]
Grevel & bentonite ] f 1 i 1 ]
pack 265.0 to 198.6 3 E i ! . ! !
90: ! { 1 ! i 390:
*2110' K. & 1200' E| ] ; ! | | D]
of SW Corner, Sect- ] : l 1 { ]
fon 2, T. § S., R. ] : . | l | ]
45 E. ] ! | i | ' ]
1 ! | ( i ’ 4
EXPLANATION
CORE
LOSS
Typeofhola . . . ... ... ... D = Diomond, H = Hoystellite, S = Shor, C = Churn
CORE Mole secled .. .. ... ... ... P= ock-v, Cm= ch',d: s = Bottom o[ cosing ,
LSC.)VERY Approx. size of hole (X-series) . . E» = 1.1 2" Ax = ‘-7,'3' Ox =23 K Nx = 3
Approx size of core (X-series) . . Ex « 72/8" Ax = 1.178 Bx = 1.5/ a Nx « 2-1/ v
Outside dio. ef cosing (X-senes). Ex = 1.13" 16 Ax = 21 & Bx =270 Y oNa = 3-“1 ’2
Inside dic. of cosing {X-seties). . Ex = 1.1 2" Ax = 129732, Bx =238 Nxw3
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were done in accordance with procedures described by Aufmuth (1974) and the
point-Toad strength tests followed procedures described by Broch and Franklin
(1972). Taucher (in U.S. Department of the Interior and others, 1977) tested
for firmness, ease of crushability between fingers, and ease of knife-trimming
(fig. 2) during the logging of the drill core.

SUMMARY OF THE PRINCIPAL ROCK TYPES AND
THEIR GEOTECHNICAL CHARACTERISTICS

A detailed lithologic description is presented in figure 2. Plate 1 is a
summary of the Tithology description in relation to selected geotechnical
properties acquired from selected samples of the core.

The lithology of the core consists basically of shales, carbonaceous
shales, claystones, siltstones, sandstones, coal, and a limestone bed.

The shales are firm and have a high plasticity, high unconfined
compressive strength (about 0.50 MPa), high Schmidt hammer values (above 15),
Tow to high point-load strength (1.0 to above 0.5 MPa), and high resistance to
slaking (greater than 60 percent). Their high strength is due to weak-to-
moderate carbonate cementing (as indicated by HCl tests). An exception is the
shale at interval 7.8-9.0 ft which is calcareous, but not firm, easily trimmed
by a knife, and the cores are highly broken, indicating a weaker material due
perhaps to release of stored stress or to poor drilling techniques.

Carbonaceous shales are characteristically firm to moderately firm,
noncalcareous to moderately calcareous, have low unconfined compressive
strengths (less than 0.50 MPa), and very low slake durability values (below 20
percent). These low strength properties are probably a result of the
carbonaceous content of the material, and of local slickensides. However, the
carbonaceous shale bed at 150.0-152.6 ft, is difficult to trim with a knife,
weakly cemented, has a high unconfined compressive strength (above 0.50 MPa),
a higher point load strength (0.4 MPa), and a much higher slake-durability
value (above 80 percent). The higher strength of this bed is probably due to
1ithologic compaction and to the carbonate cement.

Claystones, which are minor constituents of the core, have strength
properties very similar to those for shales. Siltstones, however, have very
low strength properties as indicated by the Schmidt hammer values (less than
10); they are easy to crumble between the fingers. The high resistance to
slaking (greater than 60 percent) for the siltstone sample at 31 ft is
probably due to its carbonate cement, as indicated by the HCl test.

The sandstones vary from silty to clayey in content, have a wide range of
calcareous cements, generally can be crumbled between fingers, have Schmidt
hammer strengths less than 10, unconfined compressive strengths greater than
0.60 MPa, and slake durability strengths above 80 percent. The wide range of
strength properties is probably due to the amount of included silt and clay,
and to the amount of carbonate cement (as indicated by HCl1 tests).



The limestone bed(?) (pl. 1), which was not described by Taucher, has a
very high point-load strength of greater than 6 MPa. The crystalline
structure of the limestone is probably a factor in this high strength
characteristic.

The coal beds were not tested for strength properties in this study.
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