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COMPOSITE GEOPHYSICAL AND LITHOLOGIC LOGS AND COAL ANALYSES FOR CORE~HOLE
DRILLING IN THE KATPAROWITS COAL FIELD, GARFIELD COUNTY, UTAH

By H. D. Zeller

INTRODUCTION

Core-hole K-1-DR and offset hole K-1A-DR were drilled in the Kaiparowits
coal field, Garfield County, Utah, for the U.S. Geological Survey in
September 1978. Drilling was done by Himes Drilling Company, Grand Junction,
Colo., under contract no. 14-08-0001-17342, awarded by the USGS. The holes
were drilled about-18 miles southwest of Escalante, Utah, on Mossy Dell
Ridge in the Death Ridge quadrangle. Coal beds cored are in the John Henry
Member of the Straight Cliffs Formation of Late Cretaceous age. Hole K-1-DR
was cored from 280 to 700 feet into the top of the Christensen coal bed.
Because of drilling problems, it was necessary to drill an offset hole, K-1A-DR,
immediately south of the first hole. This offset hole was plug-bit drilled
to 680 feet and then cored through the Christensen coal zone to 804 feet. Coal
zones penetrated were the Alvey, Rees, and Christensen, and core recovery was
almost 100 percent in the coal beds. Natural gamma and gamma gamma density
logs were run through the casing from 0 to 670 feet because of caving problems
and only the resistivity log could be run on the remainder of the hole in the
Christensen coal zome. All coal analyses were done by the Department of Energy
laboratories in Pittsburgh, Pa. :

Rock lithologies are identified on strip logs as follows:

—| Siltstone

Sandstone

—--=1 Shale
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DRILL-HOLE LOGS

Hole no. K-1-DR-K-1A-DR Date logged July 29, 1978 Surface elevation (ft)

7,360
(composite)

Loc.: State _Utah Cty. Garfield T. 37 S., R._2 E., Sec._ 8 ; 2,000 FEL, 700 FSL

Drilled depth (ft) 804 Logged depth (ft) 800 Water level (ft) 666
‘Drilling fluid: [Qair = [l water [JFoam . [JMud
Geophysical logs: - (Casing to 672 ft) ‘
Spontaneous potential: ' Scale none Logging spead ft/min
Resistivity: Scale 10 ft = 1 in. Logging speed 20 ft/min
Gamma : T.C. 16.6 cps Scale 10 ft = 1 in. Logging speed 20 ft/min
Gamma dens.: T.C. 125 cps Scale _10 ft = 1 in. Logging speed 20 ft/min
Strip - Depth Geophysical logs
LITHOLOGY log Feet Meters Gamma Density Resistivity
: 0 —0
Wahweap Formation = j!_
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Hole no. K~1-DR-K-1A-Dr (continued)

. - Strip Depth Geophysical logs
LITHOLOGY / log Feet Meters Gamma Density Resistivity

. 313 -350.9" ALVEY: COAL ZONE
USGS (D) D-204048 Coal 6.1

300 —-

USGS (D) D-204049 Coal 14.6° .
350 -
-1.110

ﬁfﬁf7f 400 120
ot L130

o 450 -
e 4140

150

—_— 500 _j

—160

547.2-625,2 ft - REES COAL ZONE

550 =
USGS (D) D-204050 Coal 8.2" ,

170

1180
600 —

USGS (D) D-204051 Coal 4.5

USGS (D) D-204052  Coal 7.7 +190

650




Hole no. K-1~DR-K-1A-DR (continued)

LITHOLOGY - Strip
) log

Depth

Feet Meters

Geophysical logs

702 <+780.5 ft - CHRISTENSEN
COAL ZONE

USGS (D) D-204053 11!} Coal 25"
USGS (D) D-204054 14"

USGS (D) D-204055 Coal 5.5'
Coal 3.0’

Total depth 804'

650
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T 220

— 230

— 240

L 250

Gamma Density Resistivity’
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COAL-ANALYSIS REPORT

"LAB NO

T o O e P o T S P T O oy o S o o T N D P e o o S e S Y S T

' 75.

16,

- K86361

DEPTH IHT 313 0 TO 319 1 FT

11- 9-78

-COAL

[HOIST ASH FREE]

N/A
47.9
52.1
H/A

[
GQHﬁJO!N

H7A

13042

02
.70
.62

'oacnuzzar:ou. USGS, DENVER .
SANPLE 1D: uscsco> 204046, CORE SRHPLE coaL o
OPR: STRRIGHT'tLIFFS rnrﬂ,CRET?AGE_f 'HlﬂE:
STATE: UT  COUKTY: CARFIELD | BED:  XHEAEEX Alvey zone
TOWN: - : , .
DATE OF SAMPLING: 9-8-78  DATE RECEIVED: 10-11-78 DATE OF REPORT:
COLLECTOR: JOSEPH R. HATCH o ‘
_ , £oat coaL
AIR oRy.Loss T A1.6 “LAS RECD. 1] [MOIST FREE]
PROXINATE nuaLvsxs | 4
MOISTURE : . 20.4 . ....... HOR e
VOLATILE MATTER D 7 S 43.6 .... .
FIXED CARBON e DS B 47.4  ........
asH . 7.2 ..., 9.0 ........
ULTIHQTE ANALYSIS .
HYDROGEN e T 4.8 ...
CARBON o 54.7 . ....... 68.7 . .nn...
CHITROGEN . oee... . B I
SULFUR e 1.0 ... .. 1.2 ...
OXYGEN [INDY  ...... . 3061 ... 15 .1
asH B T 2 S 9.0
HEATING. VALUELBTU/LBY ......... 9445 . ....... 11865 ........
ASH - INITIAL DEFORMATION - : 1960 F
SOFTEHING TEMP 2060 F
FLUID TEMP 2176 F
SULFUR FORMS E
SULFATE i 02 . 02
PYRITIC e 50 ... 63
OREANIC = L.l ..., .45 L 57 ..
FREE SWELLING INDEX ... .inuui Tuin o
5
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K86362

‘ Laa’no"

ORCANIZATION: USGS. DENVER
SAMPLE ID: . .USGS(D),D204049,CORE. snnPLE coaL L B
~ . S CAN RO: - o '.‘_fﬂf:”

:\‘

DPR: 'STRAIGHTntL!FFS-¥ﬂTN.CRETQhﬁE © WINE: ODEPTH INT 336.3 TO 3509 FT
STATE: UT  COUNTY: GARFIELD : BED: U B AlvayZOne [
TOWBK: - ‘ T

DATE DF SANPLING: 9-8-78  DATE RECEIVED: 10-11-78 -~ DATE OF REPORT.: 11-17-78}
COLLECTOR: JOSEPH R. HATCH e 4

P “LoaL T of 171 AR .+ toAL )
AIR DRY LOSS . 1t.2 . . {RS RECD.1 . IMDOIST FREEY taoxsr nsn FREE IE
PROXIMATE ANALYSIS ) ,
MOISTURE T ... 19.72 ....... .
VOLATILE MATTER .. ...... 35.1 ... ..
FIXED CARBON R, 3.6 ... ..
ASH ' AR g.2 ..... ...

ULTIMATE ANALYSIS

HYDROGEN ‘ .. .. 6.1 ...,
CARBON , e S54.6  ........
NITROGEN [ e FE - E
SULFUR - E e e e T B I
OXYGEN [!ND] ’ i e 2903 L.
RSH . - , L e e e 8.2 ...... ..
HEATING VALUEIBYUZLBY ........ - "951¢ ] .. ......
#SH - INITIAL DEFORMATION . 2060 F
SOFTEHING TEMP . 2170 F
FLUID TEMP 2256 F
SULFUR FORHS S o
SULFATE ' e e .. .02
PYRITIC - L e e IR -X S
ORGANIC L L e .38 ...

FREE SVELLING TNDEX ... .......00c... . .0
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"'Ldawno - K66363

ORGANIZATION: USGS: DEN\’ER « o
SANPLE ID. USGS(D);DZO‘%OSO CORE SM‘[PL’E J‘.DM.

OPR: ”sThaznuT'thrrs'?nru;ck:ngcg,
STATE: UT = COUNTY:  GRRFIELD -~ °
TOUN: - - A .

,aiasa DEPIH INT 547 2310 sss 4 FT -

DATE OF SAMPLING: 9-8-78 - “DATE RECEIVED: ;zb-ﬁ;ayé?*oars;nrenspdnr?'“
COLLECTOR: JOSEPH .R. HATCH . . & ., N

5

—

Pl

- A CDniﬁZr%7;Tj“*""75"*coaL e CoAL
ATR DRY LOSS 10,5 . IAS RECD.1 | .[WoIsT FREE] ) THOIST.ASH FREE

[ [

PROXIMATE nunLvsxs s S e
MOISTURE | - - _.ﬁf e 18.4 ...... e R i
VOLATILE HATTER . - ........ 35.0 ..... . 428 Ll
FIXED CARBOM ; - {2 2 4.6 ..... U
ASH e 10.3  ...... . 12.6  ...... e

. ULTIHﬁTE QNQLYSIS _ , o ' .
- HYDROGEN e 6.1 ... ... 4.9 , S
CARBOK - L e e 53.5 ........ £5.6
Y NITROGEN L et S B
© SULFUR . T SRV R »
OXYGEN L[INDI.S . - L.....ice 28.6 ........ - 15.0
ASH - ;“;“qa‘":g,dgs,._.--v~1o,3 el 12 .6

T A NE -

HERTING vaLuatBruzLez R 9281: i

ASH - INITIAL DEFORMATION . . 2100 F.
SOFTENING TEMP .. . 2180 F =~
FLUID TERP. '-.A;~’ C 2300F L0

SULFUR roRﬁ91 L S
SULFRTE - " “o.iie..
PYRITIC = . = wla.....
ORGANIC -~ o7 7 e

FREE SWELLING INDEX ...
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LﬁB NO K86364

DRGRNIZQTION! ‘USGS, DENVER . .
SANPLE .1D1 . USESCD).D204051, coaz snnpxz coaL . K~~~

OPR: . STRATGHT CLIFFS FHTN: CRET AtE ;f' CWINE: DEPTH INT 603.1 0. 507 s FT;
STATE: UT  COUNTY: “GARFIELD U BEDY xm&ﬁauxxfkeaszone' Lo
TOBN: - T T LA .

DATE :OF SAMPLING: 9?9&73f'"*bhr£iascsxvto:'.10-&1-78 "bamz origeaogrii~ijégf-

COLLECTOR: JOSEPH R. HATCH. S - e
T oAl -  coAL . A‘“Qt"':zL coAL

AIR DRY L0SS 8.6 . LAS RECD.1 C[HDIST FREE].  IMOIST,ASH FRE

PROXIMATE - QNRLYSIS : R o
MOISTURE | . ,\f:;;;<w.... 15.6 ..... . N/R
VOLATILE MATTER - - ......... 29.6  ........ 735,10
FIXED CARBON . . ........ 29.9 ........ .3%5.4 ... ..0i.000
ASH o -2 e L2915 Ll T

ULTIMATE ANALYSIS ) R T
HYDROGEN - S A S - IS S
CARBON ; TN S ‘ . .-
NITROGEN |
SULFUR .
OXYGER [IND] RIS SO A i
ASH ,~~~¢,_,n,vq*_ S 24.9 .. ......

(S

(N NN N

HEQTING vaLuE:sruzLal.J;..;.;. ' 76§4 ....... . - ;;J;*’ 12854 |

ASH - TNITIAL DEFORHATION 2400 f
SOFTENING TEWP - 12510 F
FLUID TEMP. L

SULFUR FORMS = T - '
SULFATE . . - " S0 e et LS .02
PYRITIC R R e L29 Ll .42
ORGANIC I R ¥ S S £

FREE SVELLING INDEX el T

gas emission test
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LAB NO.  KB6365

SﬁHPLE ID‘ -

.opk:" sraaxs T CMINES . TH.T 17.0°T0
" STRTE: UT cmmu GBEDY W Rees zone '

TOUN: -

,tnartsLb

DATE OF sgnpljucéfﬁé;e:iéfgﬁﬁﬂitz %E;t;&éb}‘ft6-11a7é*kvaj£ br*asgoax4m?41-‘%éza
COLLECTOR: JOSEPH R. WATCH_ *~ = . . = = C e T T

RIR DRY‘L08$3. g93ﬂ3ﬂ,:*}‘ ~ .[AS RECD.1 : [HD{ST FREE] . INOIST RSH FREE]

PRoxrnnrs'nnastit
HOISTURE . -=d. e _
VOLARTILE unrrsa _ UL 3308 L . 40 .4
FIXED cansou S il e 42,
ASH L e ee . 1406 L . 17 .6

ULTIMATE nanvsxs AR - , ) -
HYDROGEN N .. S U 4.5
CARBON s RNV 5 25 R ' 62.2

CNITROGEN  © o Lol S B - 1.0
SULFUR T S S e - g
OXYGEN xxuo: S e e R8T 137
RSH o . i fﬁ:f IR RPN PR § e . )

HEQTING VRLUEIBTU/LB]

ASH - INITIAL DEFORHGTIOH 2190 F
SOFTENING TEWP - - 12310 F
FLUID ‘TEMP 7. =~ 2400 F -

SULFUR FORNS *
SULFRTE
PYRITIC
ORGANIC

FREE SUELLINE xuosx :

: oal nterval 619 1- 620'
gas em1351on test
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. K86366

'fixﬂLhQ¥“0aé

oncnﬂxzariou- USCS., DEHVER
SAMPLE 1D uscsco).ozo4osa CORE SRHPLE conL o
- e e cau uo.~

&%HINE‘Q DEPTH ANT ?02.0 10713 05FT

OPR: sraazcur:cttrfsﬁfufu}éasxgﬁns_ : A
e BEO w Christensgn zone U

STATE: UT - COUNTY: 'GARFIELD
TOUNH: -~

3
Y

DATE OF SANPLING: '9-8-78 oaTE aecszvso to-ia¥7e;w6nT£.oF'REPoar.‘ 11 1?-78
COLLECTOR: JOSEPH R. HATCH  © . . . oL e |3

| : -coaL”‘”'“*_u-A . coAL v coAL :
4IR DRY'LOSSv‘f12;8 - LAS RECD.1 . THOIST FREE] ~ [HOIST.ASH FREEJ

PROXIHRTE RNHLYSIS ; : o
HOISTURE = .- . " 7. ........ 2.1 ... H/A
VOLATILE MATTER -~ ........ - 34.7 ........ | 44 .0
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1 D . T8 S

ULTIMATE -aNALYSIS .. T ST N S
HYDROGEN . R R 2% RSO G
CARBON = e e ' L.
NITROGEN
SULFUR
OXYGEM [ IND1 S _ .
RSH - e it 4.4 ...

WEATING VALUECBTU/LBI ........ 9828 ' ........

aSH - INITIAL DEFORMATIDN .
SOFTENING TEMP
FLUID TEMP

SULFUR FORMS & I s R
SULFATE T P e £ O g E . A S
PYRITIC SR S OSSP
ORGANIC

FREE SUELLING INDEX.
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LQB NO . K8e3e7-

ORCANIZATION: uscs..osﬂvsa U e
SAHPLE 1D1 - uscs:o) 0204054.coaz anPLE TOAL- T
T : A o can uo. -

0PRI sraatgk??ctikésﬁruruitkswihcé’fj*~ WINE: DEPTH INT 713.6 70 727.0 F1-
STQTE. T "f'ijDDNTYJ L GARFIELD . 1 - BED: ‘, mw Christensen zone

DATE ‘OF SANPLING: 9-8-78 7” bars RECEIVED. 7{6%1&%78.thTELn?sktébRTiTiiiél9*?
COLLECTOR: .JOSEPH R HATCH . - ¢ : S T

e R ,coat’"”“ ‘”"1“*f~ CgoaL - - =T . .cDAL
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PROXTHATE" ﬁﬂnLYSIS P L o Lo e
MOISTURE.  © © . & 2001 ..., HZA O ULollint LNZA
VOLATILE MATTER S 33.3 ... 41.7 ... 00l 4409
FIXED CARBON =~ e 46,9 L....... §1.2 ........0 855.1
ASH e ST . 7.4 i T URCA

ULTIHATE AMALYSIS = .
HYDROGERN - DR

~ CARBON ..
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SULFUR ,-4?'" PR
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ASH .~ T e et
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SOFTENING. TEKP - . 2250 F .
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SULFATE =
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