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GEOLOGIC AND SELECTED GEOTECHNICAL PROPERTIES OF CORE FROM DRILL HOLE
DH75~104, 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 from a
single core acquired by drilling during June through August 1975. The drill
site location is 2,230 ft south and 420 ft west of the NE cor. sec. 11, T. 9
S., R. 45 E. in the West Moorhead Coal Field, Powder River County, Mont. (fig.
1). Drilling began in in about 3 ft of surficial material and continued about
320 ft into 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 related study to the Environmental Studies of
Energy Lands program of the U.S. Geological Survey (USGS) was conducted by
E. E. McGregor and John Sebesta in order to obtain strength data for materials
overlying potentially economic coal beds. They studied the core from drill
hole DH75~104 and determined the principal rock types and 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 using an "H"-series barrel.
For variations in drill and core recovery, see the drill log (fig. 2). After
each drill run, 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. The core
was later logged by G. T. Taucher of the U.S. Bureau of Reclamation (fig. 2)
and selected geotechnical tests were performed by E. E. McGregor and John
Sebesta of the USGS. Three of the tests followed ASTM standards: grain-size
distribution, ASTM designation D422-63; Atterberg limits, ASTM designation
D423-66; and unconfined compressive-strength test, ASTM designation D2166-66
(American Society for Testing and Materials, 1978). Other tests performed
which lack ASTM standards include l-cycle slake durability, Schmidt hammer,
and point load. The slake-durability test followed the procedures of Franklin
and Chandra (1972). Schmidt hammer tests followed Aufmuth (1974); the point-
load strength test procedures followed Broch and Franklin (1972). Taucher
performed firmness, ease-of-crushability-between-fingers, and knife-trimming
tests (fig. 2) during the logging of the core (Taucher, in U.S. Department of
the Interior and others, 1977).
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R. 45 E., portion of the Bear Creek Schocl, 1:24,000 quadrangle,
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Figure 2.-—Geologic log with descriptions of drill-hole DH75-104 core.
(Modified from U.S. Department of the Interior and others, 1977,
Appendix B, p. B-4.)
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Bwosu of Reclomation arc ose. a0t GEOLOGIC LOG OF DRILL HOLE SMEET. .l .. O . A ....
‘Baar Creek 3tudy Bite -
FEATURE Mest Moorhead Coal Field ...... .. ... ProJECY . DMRIA Wo.. 8 .. ... .. ... ... ........ $TATE Montana .. ... ... ..
woLe no. DR 15-.10‘:2;‘"”: """"""" e ‘ c%bv‘ag'ztf{ v . 6006 DIP (ANCLE FROM MORIZ ) Vartical ... ...
secun . 2700775 | winiswep. 8/10/75. . pEpTH OF OVERBURDEN ... 7. ... ... 33;45.321.07 L BEARING. .. T e
O v E R b ve e aeUnto 2241 . 9/2/75.. (3779.9"). Loccep ay. ... Teucher. . . LOG REVIEWED BY. .. .......
' ' L] - o [ 4
Jotesonwmarer rve 2 et ™" faeconarmectio smos EEE I EE v 2‘,’]
LOSSES AND LEVELS. P 3 - - w o | =2 .
Eatic CEMETaG s R PR B RS EY PATSICAL CONDITION
DRILLING CONDITIONS N te 5 e "
ra0w e i gs i 1 <
7/10/75. Moved 0001.5' 2.8] FT. UNION PORMATION - PALGWCENE
squipment to DH 75- p i 1 0-2.5 SHALE: Grasy-brown; moist; oxidized
104. BX drive san- A | xr soft; cuts easily with knife; plastic;
ples 0 to 6.4'. 2.5 1 8.3 ’ bedding not readily discernible; core
Hole at 6.4" | 3995.7, 8.3 lengths 2 to 12",
7/11/75.  2-3/4" | i 2.5-8.3 SANDSTONE: Tan; oxidired; dry;
wire line core ) | uncemented; crumbles essily between
(using air) 6.4 to i 5 fingers; very fine grain; silty;
B.3'. 2-3/4" wire i ! pulverized.
line core (using 2 .
water) 8.3 to 40.5' 8.3 24 0! : 8.3-24.0 SHALE & SILTY SHALE: Brown &
Dropped sample 29.5 T ! oxidized B.3 to 14.8'; dark gray to
to 39.5' 1n hole. : i { black & carbonaceous 14.8 to 19.2'; brow
Recovered 5.8' of ! ; ¢ 3980.0, . & oxidized 19.%2 to 22.5'; medium gray
sample on next runm. ‘ | 1 7 3978.5' 25, l 22.5 to 24.0' with derk grey csrbonace-
Losing about 10% | ! ! ous streaks 23.2 to 24.0'; shale is
water. Reamed hole ! | { moderstely plastic to plsstic; sandy
& set 5" c‘.ins to ; : siltstone 10.0 to 10.5'; thio (-1")
10.6°. | i silt & send streaks in brown, oxidized
Bole at 40.5' l ' zones; calcareous 22.0 to 24.0'; begins
7/12/75. HL at | to air slack, especislly in carbonsceous
13.6'. 5" CS at l zones; trims easily with knife in brown
10.6'. 2-3/4" wire : oxidized zones; firm & more plastic
line core 40.5 to ! i (trims by knife with difficulty) 4in cer-
55.3'. Lost water | bonaceous gones; core lemgths 1 to 6'.
at 45'. Mixed & 93| 24.0-25.9 COAL: Black; broken; some clay
pits of revert but 25.9 62.5 contamination in lower half; cut by
eould pot get cir- vertical fractures.
o e eand sot 25.9-62.5 SBALE WITE SANDY SHALE & SAND-
o hole ms_fw:s., : STONE: Light to medium gray; moist;
Loy wostly shale with zones of sandy shale
CS to 45.6°. & sandstone; firm, plastic shale (trims
Hole at 55.3' ! by knife with difficuley) 25.9 to 29.0,
7/13/75. W.lL. at 31.0 to 40.5, 4.5 to 45.0, & 45.8 to
ground surface, 5" 46.3'; light gray, thin-bedded to lami-
CS at 45.6'. Washeq 3941.9 nated silty sandstome which crumbles
out casing. 2-3/4" easily between fingers 29.0 to 31.0 &
wire line core 55.3 56.0 to 57.0'; light gray, uncemented
to 90.8'. Losing i (crumbles easily between fingers) fine
some uater. Dropped : ‘ grain sandstone 45.0 to 45.8 & 46.3 to
samples 60.3 to 70. 4 I 46.7'; slightly plastic, thin-bedded,
& 70.3 to 73.2' in ) 5{ 0.8 firz (trims by knife with di1fficulty)
hole. Recovered S ! sandy shale or shaley sandstone 40.5 to
parts of both sam- ‘ i | 41.5, 46.7 to 56.0, 57.0 to 59.4 & 61.3
ples. Modified 1 H i to 62.5'; laminated, firw dark gray
core lifter. i ! E shale & light gray sandstone 59.4 to
, : 3923.6 61.3'; moderate to active HCI reaction;
?71:/;; 90".,81_‘ at f { slickenside at 28.5'; 70° fracture at
sg.5. .S" és at ' i 53.8'; hard, cemented calcareous concre-
25.6". 2-3/4" wire j ; - tions at 42.0 to 42.2 & 43.0 to 43.3';
line core 90.8 to 85 | i Ir:- core lengths 1 to 187.
136.3'. Llosinmg 80.8  93.2 l 90_'- - 62.5~80.8 SANDSTONE WITH SILTY SANDSTONE
some water, ! :_‘ . § SHALE: Light gray; moist; fine grainj
‘1 /3911,21 93.21 uncemented (crumbles between fingers),
i silty sendstone 62.5 to 68.5'? (core
*2230' S. & 420" W. #6 [ | loss); medium gray, aandy shale (trims
of NE Cormer, Sectiq 93.2; 98.6 3905.8i by knife with difficulty) 68.5? to 70.3"
11, T, 98, R 45 i . ‘ mente
EXPLANATION
CORE
LOSS
BT el e e e et Cs = Bowen of avmg
CORE Approx. size of hole (X.series) . . Ex = 1.172", Ax = 1.7/8", Bx =238 MNxw=3'
ECOVERY Approx. size of cors (X-series) . . Ex = 7/87. ﬁg = ;‘}»:z,'- :‘ - ;;{: g :: - g'}{;.
B ol v Devereny Ex = 1172 " Ax = 1297337, By = 20/87) Nx 3"
FEATURE ... ... West, proJECT .. EMRIA Ra. B . sTaTE. Montana .. SHEET .1..OF . & . HOLE NO .DH .75~104 .. ..

4



7133 (000

Bwesu ol Retlamation L LN ] PRy !EEOLOG|C LOG OF DR'LL HOLE SHEEY. .. 2. .0r.4. .
cur Crumudy Site
PEATURE . . Weat Moar. Coal Pim)d ... ... .. PROJECY Aml ARo. B ... . ... STATE. .. Montana . .. .......
[J timeter
woLE no DH .7.5-.106:“"'0" . o ! """"" GROUND ELEv #0042 DIP (ANGLE FROM HORIZ ) Nertical .. .. ..
........................ TOTA
secun . 7/1Q/7% . riuswep. . B/10/75  oEPYH OF OVERBURDEN . ... = ....... DEPTH..321.0'. . BEARING.. ... e
ity §¥!%'::s‘|}n'c'p 2241, 9/2/75 £3779.9'). Loccep BY. .. Taucher .. ... .. .. LOG REVIEWED BY. . . ... ..o oo oo
> lsoiis an " BUITARILITY POR PR, -~ [
Lo';g;s!sAg: ::TE:S "..'p ..,g, ‘sawr. :"' lnmumutu’n Y] s;g §§ v E‘i,
v . A - x wo
oo Joererw trerm) 4 oY [y e IQ CLASSIFICATION AND
gasie, crubxrine | size| B8 Pl || 38 |25
DRILLING CONDITIONS PCOL ® 1 aos v by 3 3 ) i
=) H 23l ! s J-
Hole at 136.3' i ] silty sandstene 70.3 to 72.0'; weakly
7/18/75. W.L. at 1 cemented (erumbles between fingers with
84.4", 5" CS at . difficulty) sandstone 72.0 to 74.0°;
45.6'. 2-3/4" wire l ! ] moderately cemented, calcareous (can't
line core 136.3 to X | b break between fingers), ssndstone 74.0
163.2'. Losing 110 ] i ' poj to 79.6'; ailty, uncementad (crumbles
about 152 drill 1 , | easily between fingers), sandstone 79.6
fluid using revert. ! ; to 80.8'; core lengths 2 to 12".
' [
- , ; 80.8-93.2 SBALE: Medium gray; moist;
98.6 1138.5 ; ' plastic with moderately plastic silty
' ! i . shale zenas; coal &-carbonaceous shale
b A L g ! g 81.0 to 81.1 & 84.0 to B4.4'; air slac
' " ! ' : trime by knife with difficulty; slight
98.1'. 5" CS at | |
45.6". 2-3/4" wire ; | ! to -odul'a:c HCY reaction; aliﬁkcnude
line core 163.2 to | : | at 84.4"'; core lemgths 2 to 6",
200.1'. Losing [ i f 93.2-98.6 SILTY SANDSTONE: Light gray;
drill fluid. Reverf) i ' | brown & oxidized 97.5 to 98.0'; trims
would not seal hole : | easily with knife; moist to wet; very
Inner tube hung wp i fine grain; silty; carbonaceous streaks
en last run. Broke g 93.6 to 93.7 & 94.5 to 94.6"; core
vire line cable. i lengths 6 to 18",
1 | H
. i ‘ 3865.9 138.5 98.6-138.5 SEALE: Medium grey; moist;
R : ! plastic; firm; approaching claystone;
?‘,’:; P 2001 o a d1fficult trimming with knife; air
45.6° 'R. aired slacks; dark gray to black carbonacsous
vire 11 P ble shale 112.0 to 112.8, 113.4 to 121.2,
Put 1503' “na-'of 124.0 to 130.0 & 136.5 to 138.5'; unce-
es gTav ,Iw:tound 150 I mented, ailty sandstopne that crua.blu
Pne 1n DE 75-101 ; between fingers 121.2 to 123.0'; hard,
pip ' 1851 calcareous concretions 123.0 to 123 2 &
, -31153.1 126.8 to 127.2'; becoming hsrder with
| tendency to air alack below 131.0°; 70°
! fracture st 101.5'; 60° fracture at
N : 119.5'; 45° wud- lined joint at 132.3';
0 ! 1s0-] several slickensides 136.5 to 138. 5';
: 3842.3/162.1] 1 to 12" core lengths.
! [138.5-153.1 COAL: Black; moist to wet;
| few vertical fractures; 2 to 6" core
| lengths 141.1 to 149.6'; remaining core
1 ’m | is badly broken.
162.1'183.1 ' [153.1-162.1 SHALE, SILTY SHALE AND COAL:
i i | ; h Dark gray; moist; plastic; soft & carbon}
i : | + aceous (trims easily with knife) 153.1
' ! | i ]l to 157.3'; broken coal 157.3 to 158.0';
180 ! : i e fira (trims by knife with difficulty),
: ; 4. silty shale 158.0 to 162.1'; 2 to 14"
i i 3321.3i183.1-- core lengths.
3 b |
1 ! ; 7 162.1-183.]1 SANDY SILTSTONE TO SILTY SAND}
X ; L STONE: Light to medium gray; moist;
: i - trace ef clay; cuts easily with knife;
190 | ‘i o = varies froc sandy siltstone to ailty
foe
%2230' S. & 420' W. ) - sandstone; sand is very fine grain; firm
of NE Corner. Sectidn i | 1 — Jj leainated shale & siltstone 167.0 ¢o
11. T. 9 8. ’R. 45 B. : i 1-- 168.2';#firm, laminated shale & sandstong
' ' | | [~ ~ 8 169.7 to 170.5 & 173.0 to 174.5'; calcar}
| 1 eous, cemented concretion 163.2 to 163.8
‘:erAuA'riou METAR £ 1o e )
CORE
LOSS .
Typeofhole . .. ... ... ... .. D = Diomond. H = Hoysrellite, S = Shor, C = Chuer
Hole sealod . . ... . ...... .. P = Pocker, Cm = Camented, Cs = Botrom of casig
CORE | 4 ox sz of hole (X-sories) . Ex = 1. Y 1-7/8", Bam=2-3'8", Nxw3"
ECOVERY Approx. size of core (X-series) . . Ex = 7/8 Ax=1.178"",  Bxw1.5/8"", Nx-2-1/8
Outside dic. of cosing (X-series). Ex = 113 e, A‘ =2-1/4"", Bx = 2-7/8", Nx =3.1/2
Jnside dio. of cosing (X-series) . Ex = 1.1.72", Ax = 1.29°32", Bx = 2.3/8"", N» = 3"
ear (reek Study Site
FEATURE . .West Moorhead Coad.¥ield .. ... .... PROJECY .. EMRIA. No..8. . STATE Montans .- SKEET .2 .. OF . .4 HOLE NO. DB 75104 - - --
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Bweau of Retlomsriinn 8ro 00a -ty SEEOLOG‘C LOG OF DRILL HOLE 13 e - Y S
Bear Creek Btudy Bite
PEATURE . . West Moorbesd Cosl Pield .. . ... . . ... PROJECT. mu No‘ & sTate . Montapp .
LOCATION * ... ... . ..., ..., timete
woLe O DH 75-104 coomDs W . r.nowo n:v 40042 . . DIP fANGLE FROM MORIZz ) Vrtical . . ...
secun . 7/10/75. .. rinismep .8/10/15 _DEPTH OF OVERBURDEN .=... ..... SEPTH. . 3201.0° mEamNG. .. ... ...
Ve MR bE Ve WRASORED 226.0° . 9/2/18 . (3119.9") Loccep »Y.. .Taucher. Y . LOGREVIEWEDBY ... ...
e v BUILTABILITY POR - = [ 4
SEngn e :§ i L el 2 | £ |y
oreTm (PRET) ity ® Zo |0 CLASSIF)
aie Ctatiie [i2¢) B3 A G L SR
DRILLING CONDITIONS MOLE L vaos " . 5: 1 5 3»
) L °: 3
Bole st 200.1' Ty : 183.1-219.5 SHALY & SILTY SRALE: Medium
7/23/715., 5" CS st 183.1 219.5 ! to derk gray é slightly csrbonaceocus
45.6'. W.L. et 3 e \ | 183.1 to 198.6'; dark grsy and csrbona-
145.0".  2-3/4" wir ; | ' ] ceous 198.6 to 199.1'; cosl slternating
line core 200.1 to I ! i . with black carbonacecus shala 199.1 to
219.7'. Losing i | " 20 200.5'; black, carbonsceous shale with
absut 402 dril} ! | ! ! 3 thin coal etringers 200.5 to 204.5";
wvater. Samples ' ! J | 1 medius gray shale 204.5 to 208.3'; ligh
207.9 to 210.8 & . : R gray, slightly cslcarsous, silty shale
210.8 to 219.7' fel ! 1 ] 208.3 to 219.5'; shale is firm & dA1ffi-
out of barrel. ' | i 3784. 9 21 s cult to trim with knife; soft zome 199.
Redrilled these ! l ‘ 2 204= to 200.5'; cuts easily with knife;
zones to racover ' i , ; ¥ s1lty shale below 208.3' is more firm
samples. 110 ! " I & approaches claystone; woist; bedding
219.5 227.8° ' | not readily discernible except below
Hole at 219.7° : | i 3776.6:227.80—=B 208.3' vhere laminations are present;
7/264/75. 5" CS at ! ‘ , . ; plastic when revorked; core lengths
45.6'. W.L. et ! ; | 230 1 to 12",
149.5'. 2-3/4" wirg ‘. 1 f | 219.5-227.8 SEALEY SANDSTONE: Alterna-
line core 219.7 to ! |
273.2'. Soft rones ! i | | ting bands of light gray, uncemented,
i ! ! | fipe grain sandstone and firm, dark grs
266.0 to 273.2' : | i H ; .
washed dvay. Losing : ! : | plastic shale; moist; trims easily with
15 to 202 drill . | 1 knife; slight BCI reaction; hard, cal-
| ' 2 40 careous cemented claystone 227.0 to
ter. | . ] .
| | i T 227.4'; core lengths 2 to 18",
[Hole st 273.2° | | , 3 227.8-285.9 SBALE WITE SANDSTONE: Medic
7/25/75. 5" CS at ! ; : ] gray, firm (difficult trimming with
45.6'. Washed out ! , ; knife) shals 227.8 to 229.2'; bard, cal
lcave and cuttings ! i 250 careous cemented claystone (scratches
190.0 to 273.3', ' ! ] with knife) 229.2 to 230.0'; medium
2-3/4" wire line —'71-1—- I gray, firm Ql1fficult trimming with
core 273.2 to 303.2" 227.8 ,285.0 ; ] knife) shale 230.0 to 231.5'; light
: i h gray, uncemented, fine grair sandstone
‘ i ) with several shale stringere (trims
; | i 204 easily with knife) 231.5 to 235.0';
| l 1’ %t firm (d4fficult trimming with knife)
| ; | 1 calcareous shale & claystome 235.0 to
, ! ! 235.9'; light gray, uncemanted, fine
| | 1 grain sandstone with several shale
' | i streaks (trims easily with knife) 235.%
! w i to 236.7'; firm, medium gray shale with
‘ l ! several sandstome stringers 236.7 to
: ! ‘ 239.0' (trims by knife with difficulty)
' : i wveakly cemented (crumbles betweer
} ' i fingers), fine grain sandstone with claf§
, ! H contamination & several shale stringers
! k .98 239.0 to 243.5'; wediur gray, firm
| ! Y (difficult trimming with knife), shale
! | I 243.5 to 252.2' with carbonaceous streak
! ; 3718.5285.9 268.4 to 248.5'; firm (trims easily wit
\ X X knife), sandy shale or shaley sandstone
' i | 252.2 to 254.9'; mediux gray, firm
) : ! ! (difficult trimming with knife) shale
: ! | ) 254.9 to 257.5'; light gray, uncemented
k2230° S. & 420' W. | ; ! shaley sandstone that trims easily with
i ' knife 257.5 to 262.5'; medium gray;
z;n;c;rg?:‘kf)gz?; I i , /3707'6§296'5 firm (trims by mife'ﬂ:h difficuley)
Bor o 3045 | A I shale 262.5 to 285.9' with several thin}
EXPLANATION
CORE
LosS
TYypeofhole . . . ........... D = Diomond, W = Hoystellite, S & Shot, C & Churr
Hole secled . . ... .. ..., P = Packe: Cm w Cementad Cs = Bottom of cosing
C?RE Approx size of hole (X-seres) . . Ex = 1.1 2° Ax = 1.7/8", Bx =238 N»rw3'
rEco‘ERY Approx size of core (X-series) . CEx = 7/8" Ax = 1.1'8" Bx = 1-5/8"", Nx - 2-1/8°
Outside dio: of cosing (X-serres). Ex = V. 13 16, Ame 2-1.4 Bx = 27/8' Nre 172"
Instde dia of cosing (X-seres' - Ex = 1.172" AL 1.29 32", Bx « 2.3/8", Nx = 3'
FEATURE . .. .. nt. :::K.;El?aba?i-ﬁuld ...... PROJECT ... BEMRIA No.. 8. STATE . Mentana - SMEET .3 .0OF .4 HOLE NODB 75104 - - - - -
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Swesu of Reclamption [ LT WIS EOLOG'C LOG OF DR'LL HOLE sweet 4. .. or 4. .
‘ ar Lree udy e _—
FEATURE . . West Moorhead Coal Fiald ... .. .. eroJecY. ... BRIA Np, B .. L ... BYATE Montams ... ... ...
LOCATION. ® ... ... Altimeter
woLe no DB .zs—.:oacoo s, ! GROUND ELEY DDAt . . . DIP (ANGLF FROM MORIz Werticsl .
M B T
secun . . T/1Q/7% . riuisuep. . 8/10/75  pepvn OF OVERBURDEN ... = .. .. ... pErTH 32L,0°  BEARING. .. .= .. ........
Ve AR b Ye e asURED 226:2° 9/2/15  O779.9'). (occapsy .. Teveher . iocmevieweo®Y ..., .. ......
1 P0ILD AWALYDIS | BUITABIITY POR c xc &
ono'rgs o: w:wgns TvP gi : It RECONBTRUCTID BRO7ILE SEE :E v eg'
LOSSES AND LEVELS. AND [y . : - prisdey 8 | 2o |2of CLASSIFICATION AND
eaye Ctanaie | 45F) S plez | E 1T R
DRILLING CONDITIONS MOLE vuow “ i H $ 3 x 3
>3 [} -
HRole st 303.2' 3702.7301.74— uncenented sand stresaks 273.2 to 273.9'
7/26/15. S" CS st i hard, claystone concretions 263.6 to
45.6'. W.L. st I 264.2 & 274.4 to 274.5'; moist; core
133.0'.  2-3/4" | i 1 — lengths 1 to 18",
wire line core 303.p ; ] -
to 313.2'; repaired 30 | 3 T "71]285.9-296.8 COAL: Black; wet; bdadly
logging trpck & ' l " 13691.2:313.2J "] | broken in upper half; good core in
moved water pump to 1 | i - lover half; 6’ black, carbomnaceous
nevw location. Log-| J|e & ; A i ! { J 3z || plastic shale nesr middle (umadle to
ged hole with geo- 118® : | i ' s determine depth as coal was sampled at
pbysical probes. ] :“g' i i i \ ! 1 % the drill site).
gt »0q |= ' ‘ : | 3204 ©
‘7‘7;;/;; 312"2” ot ] ‘ | \ | 3683.4:321.0] 296.8-301.7 SHALE: Light gray; moist;
45.6° -H L. st > ' ! ‘ | | ] firm; d1fficult trimming with knife;
o e " 3 X . H : 3 bedding not readily discernible; plas-
135.0°. Pulled 5 ] ' ! i | ’ ] tic; 1 to 12" core lengths
CS. Set 8" CS to ] ; ; ; i ] ; Bths.
: “u“‘e’::" en 20-] ? | f | i 330 301.7-313.2 SILTSTONE: Light gray; firm
quipment. ] j , | 1 trims by knife with difficulty; trace
Hole at 313.2' 3 i { ! 1 of clay; some very fine sand; 1 to 6"
7/28/75. Pulled 8" 3 | I , | J core lengths.
CS as it would not . | ! i ]
seal flows. Set 8" 1 ! i g ! | ]
CS to 4.4'. Re:med 340 I ] . | i 340
hole with 7-7/8 ] \, i ! g ‘ ]
rock bit to 92.5'. ] NOTES | CONT ! i 1
Bole at 313.2' b vith 1-7/8" rock bit 311.0 7
7/29/75. 8" CS at 1 to 32}.0'. |Washed hole with ;
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SUMMARY OF THE fRINCIPAL ROCK TYPES AND THEIR GEOTECHNICAL CHARACTERISTICS

Plate 1 summarizes the lithologic description in relation to selected
geotechnical properties that were measured on selected core samples. A
detailed lithology is presented in figure 2.

The lithologies consist basically of shales, carbonaceous shales,
claystones, siltstones, coal, and a limestone. The shales have high
plasticity, low Schmidt hammer values (<20), and point-load strengths ranging
from low to medium (0.5 MPa (megapascals) and lower). However, the sandy
shale between 236.7 and 239.0 has a point-load value of approximately 0.5 MPa
that is a result of carbonate cement. Firmness has increased point-load
values (about 1.0 MPa) for shale between 282.1 and 282.8 ft. Those shales
with unconfined compressive values at or above 0.50 MPa tend to be firmer or
are weakly cemented as compared with shales with unconfined compressive values
below 0.50 MPa.

Most carbonaceous shales have medium to high plasticity, very low Schmidt
hammer strength (<10) and unconfined compressive strength (<0.25 MPa), and low
point-load values (0.5 MPa and less). The carbonaceous shale sampled at 155.5
and at 129.6 ft are the exception. The carbonaceous shale at 155.5 ft
possesses a higher Schmidt hammer value (>10), unconfined compressive strength
(>0.60 MPa), point-load strength (>0.55 MPa), and a high resistance to
slacking value (>50 percent). These strength characteristics could be a
result of a high percentage of "bone"” (coal with a high shale content) at this
footage, which, being quite strong, would give rise to high strength
properties. At 128.4 ft, this material has a Schmidt hammer value above 30,
and point-load values above 3.0 MPa. These values are probably due to
carbonate cement.

The sandstones range from fine to very fine in grain size, are non-
cemented, and most have low Schmidt hammer values (less than 10), point-load
strengths (0.5 MPa or less), and can be easily crumbled between fingers. A
few sandstone beds are reported to be weakly to moderately cemented (fig. 2),
but the cement does not appear to contribute to strength. It is possible that
localized carbonate patches or detrital grains within this sandstone are being
interpreted as cement. However, the carbonate cement, not described in figure
2, present in the sandstone interval between 77.5 and 78.0 ft gives a Schmidt
hammer value of 29 and point-load indices above 6.9 MPa.

Siltstone, claystone, and limestone units are minor parts of this core.
Siltstones are calcareous, firm, and are easily cut with a knife. Unfortun-
ately, very few Schmidt hammer point-load strength and resistance to slake
values were acquired for this material to draw generalities about their
strength properties. The claystones are cemented by carbonate and can be only
scratched with a knife. Because the claystone is a very minor constituent of
the lithology, no further strength tests were performed on it. The single
limestone bed had an extremely high Schmidt hammer value (40), and point-~load
strength (above 3.5 MPa) as compared to the other material comprising this
core. The interlocking crystalline nature of the limestone bed gives rise to
its greater strength.

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