Carbon isotope and hydrocarbon characteristic determinations with gas
chromatographs mass spectroscopy data of samples from the following four
wells:

Atlantic Richfield Itkillik River Unit No. 1 (of core, 7902' - 7911');
Arco Alaska Inc. KRU West Sak No. 26 (of core, 6873' - 6885');

Atlantic Richfield Toolik Fed No. 2 (of dry cuttings, 7830* - 7860'); and

Atlantic Richfield Nora Fed No. 1 (of dry cuttings, 12,460' - 12,580').

Received 18 January 1990 Total of 29 pages in report
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EXTRACT ISOTOPE DATA

WELL DEPTH( ')
ITKILLIK R-1 7902-7911
WEST SAK-26 6873-6885
TOOLIK FED-2 7830-7860
NORA FED-1 12400-12580

GMC Data Report No. 150

CODE
WF 3640
WF 3641
WE 3642

WF 3643

C ISOTOPE COMPN

~-27.28
-29.70
~30.23
-27.66
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SAMPLE NAME
INSTRUMENT
INJECT TIME
METHOD USED
SEAQUENCE

ITELLL Ik RIVER UNIT 4o )
wEF 3670

++¥% PETROLEUM GEACHEMISTRY *++*

SARA ANRLYSIS

BEAUFDRTIAN WFZ440

HPLC _FID

Fri Oct 27, 1939 12:37:26 om
Z/METHOD/HPLC _FIDO.MTH
/DATA/LOOP/SEQUENCE/HP1090_AUTOW. SEQ

RESULT FILE ZRESULTAWF3640_SAP.RES

REPORT TIME 2:18 PM FRI., 1 DEC., 1989
RESPONSE
AREA TIME FACTOR
Saturates 4000. 5,29 L1275E-103
Aromatics 1 1530. G.4 .S470E-04
Aromatics 2 3387. 14.36 .5470E-04
Polars 103¢c6. 19.92 .4160E-04
AMOUNT
(mg) % RESIDUE
Saturates .51 a2 .2
Rromatics .27 22.2
Polars .43 35 .6
% 0OIL
Saturates 41.9
ARromatics 22.1
Polars 35.4
Asphaltenes 7
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"ON 340d3Yy e3RQ JW9

061

.62

AMPLITUDE/1000
Range Normalized

62/¢ obed

olars

.69

Aromatics 1
Aropatics 2

| N : ] N t 1 { . 1 N .
aioo 5.25 7.50 9.75 12.00 14.25 16.50 18,75 21.00
SAMPLE: BEAUFORTIAN WF3640
ANALYZED: Fri Oct 27, 1989 12:37:26 pm
RESULT: /RESULT/WF3640 SAP.RES METHOD: HPLC FIDO




SAMPLE NAME
[NSTRUMENT

INJECT TIME
METHOD USED
RESULT FILE
REFPORT TIME

CPI VALUE
PRISTANE ~ PHY
PRISTANE ~ C17
PHYTANE ~ C18

N-C10
N-C11
N-C12
N-C13
N-Cl4
N-C1%
N-C16
N-C17
N-C18
N-C19
N-C290
N-C21
N-C22
N-C23
N-C24
N-C2%
N-C26
N-C27
N-C28
N-C29
N-C30
N-C31
N-C32
N-C33
N-C34
N-C3%
N-C36

Farnesane
Acyclic Clé
Acyclic Ci8
Pristane

Phytane

GMC Data Repor

+4x PETROLEUM GEOCHEMISTRY ®*#

SATURATE GC

B&B STUDY WF3é40

HF_5890_2
Mon Nov 6, 1989 12:13:03 pm
/METHOD/SATSB20C.MTH
/RESULT-WF3640_SAT.RES

5:01 PM MON., 6 NOU., 1989

1.12

TANE 2.79 Cil9-,C2%

.51 Ci7/Pr

.25 C18.Ph
AREA %AREAR NALK TIME
211. .0 5.76
0. 0.0 06.00
G. 0.0 0.00
1229. .0 12.067
66825, 2.2 14.0%
245/58. 8.3 15.93
272646. 9.2 17.69
268822, 9.7 19.35
211981. 7.1 20.92
190552. 6.4 22.41
174916, 5.9 22.84
191341, 6.4 25.21
197587. 6.6 26.93
210558. 7.1 27.79
162952, 5.% 28.99
158947. 5.3 30.15
112387, 3.8 31.26
120754. 4.1 32.34
81388. 2.7 33.37
80634. 2.7 34.38
51820. 1.7 25.3%
42940, 1.4 36.29
28359, 1.0 37.19
3%473. 1.2 38.12
17062. .6 39.1%
17121. .6 40.30
9054, .3 41.63

AREA %AREA ISPR TIME

58%4. 2.0 13.63
16344. 5.2 15.32
72338. 24.% 18.54

1472720, 50.1 19.50
£3674. 18.2 21.09
t No. 150

1.55
1.96
3.95

NORM C15
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62/G abeg

AVMPLITUDE/ 1000

Range Normalized

31.54L.
25.32L.
19.10}.
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RESULT: /RESULT/WF3640 SAT.RES

18,34 2z2.12 28,93

29.75 33.56 37.37 44,48

SAMPLE: B&B STUDY WF3640
ANALYZED: Mon Nov

6, 4989 412:13:03 pm
METHOD: SATS5830C

i

48,00
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MIGMASS CHROMATOGRAMS DATA: WF3540_SAT #1 SCANS 158 TD 4569
16-31,23 16122108 CALI: WF3E4@_SAT #3

SAMPLE: WF3640.SAT

COHOS, ¢ HP THIN FILM, RES=NORM

RANGE: G 1,4988 LABEL: N B8, 4.8 QUAN: A @&, 1.8 J & BASE: U 2B, 3

3443,

191,957
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MICMASS CHROMATOGRAMS

16,3189 16:28: 86

SARPLE: WF3648.SAT

COMOS, s HPF THIN FILM. RES=NCORM

RANGE: G 1.4588 LABEL: N 9, 4.8

DATA: WF3B48_SAT #1
CALI: WF2E48_SAT #3

SCANS 3@EE TO 43€8

GURN: A 1.9 J

3

A, 4 BASE: U 28,
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#+% PETROLEUM GEOCHEMISTRY +*+
SATURATE GC

SAMPLE MAME B&B STUDY WF3641
INSTRUMENT HP_5890_2
INJECT TIME : Mon Nov &, 1989 1:08:35% pm
METHOD USED : /METHOD-/SATSB8%0C.HMTH
RESULT FILE : /RESULT-/WF3641_SAT.RES
REPORT TIME 5:26 PM MON., ¢é HNOU., 1989
CPI UVALUE 1.24
PRISTANE ~ PHYTANE : 1.16 cCis-,C2% : .10
PRISTANE ~ C17 . 45 Ci1?/Pr : 2.24
PHYTANE ~ C18 .36 ciesPh 2.79

AREA %ARER NALK TIME NORM C15
N-C10 130. .2 5.7¢ .41
N-C11 C. 0.0 0.00 ¢.00
N-C12 0. 0.0 0.00 0.0¢0
N-C13 0. 0.0 0.00 0.00
N-Cl4 0. 0.0 0.00 0.00
N-C15 315. .6 15.90 1.00
N-C146 g800. 1.5 17.65% 2.%4
N-C17 2758. 5.3 19.31 8.7%
N-C18 2%966. 5.7 20.88 9.41
N-C19 3527, 6.8 22.38 11.19
N-C20 2928. 7.5 23.81 12.4¢
N-C21 3651. 7.0 25.18 11.58
N-C22 3624. 6.9 26 .49 11.49
N~-C23 4146 . 7.9 27 .74 13.1%
N-C24 3062. 5.9 28.95 9.71
N-C25 3291. 6.3 30.11 10.44
N-C26 2380. 4.6 31.23 7.5%
N-C27 2367. 4.5 32.31 7.51
N-C28 1861. 3.6 332,35 .90
N-C29 20%4. 2.9 34.36 6.51
N-C30 1214. 2.3 35.33 3.8%
N-C31 3106. 5.9 36.50 9.8%
N-C32 861. 1.6 37.19 2.73
N-C33 1623, 2.9 38.12 4.83
N-C34 465 . .9 39.14 1.47
N-C39% 2616. 4.8 40.48 7.98
N-C36 1673, 3.2 41.63 £.31

AREA %AREA ISPR TIME
Farnesane 0. 0.0 0.00
Acyclic Clé 0. 0.0 0.00
Acyclic C18 346. 13.1 18.52
Pristane 1232. 446 .7 19 .47
Phytane 1062. 40.2 21.08
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SAMPLE: BS&B STUDY WF3641

ANALYZED: Mon Nov

RESULT: /RESULT/WF3641 SAT.RES

6, 1989 1:08:35 pm
METHOD: SAT5830C

41,48

45,00



MIORIC DATA: WF3B41R.SAT #1 SCANS 1 TO 4508
127 u4/w9 14:22: 68 CALI: WF3IB41A_SAT #2

SAMPLE: WFIE41A.SAT OE-NORM

COM0S, s HE THIM FILM , RES=NORM

RANGE: G 1,4938 LABEL: N 9, 4.9 GUAN: R @, 1.8 J @ BASE: U 23, 3
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MIOMASS CHROMATOGRAMS OATA: WF3E41ALSAT #1
12-04/83 14:123:88 CALT: WFIB41R.SAT #3
SHMFLE: WF3E41R.SAT DE-NORM

COMDS,t HP THIN FILM ,RES=NORM

RAMCE: G 1,49%2 LABEL: N B, 4.8 QUAN: A& @, 1.0 0 @ BA

SCANS 1582 TO 4569
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MIOMASS CHROMATOGRAMS DATA: KWF3641R.SAT #1 SCANS 3006 TO 4500
1278439 14:123:08 CALI: WF3B41ALSAT #3

SAMFLE: WF3641A.SAT DE-MORM

CONHOS.: HP THIN FILM ,RES=NORM

RANGE: G 1,4980 LABEL: N @, 4.9 QUAN: & @&, 1.0 J © BASE: U 28, 3
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ID 3 CH PO 16 TOGRAMS DATA: WF3IG41A.SAT #1 SCANS 25608 TO 3566
9 3 G CALI: WF2E41R.SAT #2
PLE NF -SAT OE~NORM
LGNDS.: HP THIN FILM ,RES= NORM
{GE: G 4983 LABEL: N @, 4.8 QUAN: A @, 1,8 J © BASE: U 28, 3
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GMC Data Report No. 150

SAMPLE MAME
INSTRUMENT

INJECT TINE
METHOD USED
RESULT FILE

#+» PETROLEUM GEOCHEMISTRY
SATURATE GC

B&B STUDY WF3642

HP_%8%0_2

Mon Nov 6, 1989 2:04:0&6 pm
/METHOD-/SATSB890C. MTH
/RESULT-UWF3642_SAT.RES

REFORT TIME 5:28 PM MON., é NOU., 1989
CPI VALUE 1.0%
PRISTANE ~ PHYTANE : 1.42 C15-C25
PRISTARNE ~ C17 : .54 Ci?/Pr
PHYTANE ~ C18 .54 C18-Ph
AREA %AREA NALK TIME
N-C14 0. 0.0 0.00
N-C11 102. .3 7.69
N-C12 110. .3 9.98
N-C132 0. 0.0 0.00
N-Cl4 161. L4 14.05
N-C15 982. 2.5 15.90
N-C1é6 4173. 10.6 17.65
N-C17 6320. 16.1 19.31
N-C18 4482 . 11.4 20.88
N-Ci9 3I739. 9.5 22.38
N-C20 2974, 7.6 23.81
N-C21 2709. 6.9 25.18
N-C22 2386. 6.1 26 .49
N-C23 1779. 4.5 27.74
N-C24 1244. 3.2 28.95%5
N-C25 1112. 2.8 30.11
N-C2¢ g77. 2.2 31.23
N-C27 698. 1.8 32.31
N-C28 558, 1.4 33.35
N-C29 B%4. 2.2 34.36
N-C30 366. .9 35.33
N-C31 539. 1.4 36.28
N-C32 1006. 2.6 37.19
N-C33 737. 1.9 38.12
N-C34 739. 1.9 39.15
N-C36% 441 . 1.1 40.43
N-C36 149, .4 41.99
AREA %AREAR ISPR TIME
Farnesane 0. 0.0 0.00
Acyclic C1é 145. 1.8 15.25
ficyclic C18 2282. 27.% 18.52
Pristane 3443, 41.6 19 .46
Phytane 2416. 29.2 21.08

.88
1.84

1.8%
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AVPLITUDE/ 1000
Range Normalized

2.59L

2.44L
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18,34 22.12 25.93 29.75 33.56 37.37 44.18 45.00
SAMPLE: B&B STUDY WF3642
ANALYZED: Mon Nov 6, 1983 2:04:06 pm
RESULT: /RESULT/WF3642 SAT.RES METHOD: SATS890C
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MIDRIC
117617838 17:83:806
SHMPLE: MFIE4Z_SAT

t HF THIN FILM, RES=HORRM

SAMGE:r G 1,4938 LABEL: N 9,

DATR: WFSB42.SAT #1
CALT: WF3C42_5AT #3

4.8 QUAN: A& 9, 1.8 1 B
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ORTA: WF3E42_SAT #1 SCANS 13@3 TO 4506
CALI: WFIE42.SAT #2

g4 CaT
HE THIN FILM. RES=HORM
21,4350 LABSL: N 8, 4.8 OUAM: & @ 1.0 J 6 BASE: U 20, 3
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DATA: WF3642_SAT #1 SCAMS 2588 TO 35a@

CALI: WF3E42_.SAT %3

MIOMASS CHROMATOGRAMS
11781783 17:03:80
HHPLE: WFRE42_SAT
0S5, 1 KP THIN FILM, RES=NORM
hnhbc: G 1.,4980 LAREL: N 9, 4.8

QUAN: A B, 1.8 J & BASE: U 26, 3
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SAMPLE HNAME
INSTRUMENT
INJECT TIME
METHOD USED
SEQUENCE
RESULT FILE

*** PETROLEUM GEUCHEMISTRY #*#*+*

SARA AMNALYSIS

BEAUFORTIAN WF3£43

HPLC FID

Fri Oct 27. 1939 2:45:11 ©m
/METHOO/HPLC FI1DO.HTH
ADATA/LNOP/SEQUENCE /HP1090 AUTOW. SER
/RESULT/WF3643 SAP.RES

REPORT TIME 3:10 PM FRI.. 27 0CT., 1989
RESPONSE
AREA TIME FACTOR
Saturates 5834. 5.29 L1275E-03
Aromatics 1 31%. 9.472 .54/0E-04
Aromatics 2 10165. 14.36 .S9470E-04
Polars 3199, 19.92 L4160E~-04
AMOUNT
(ma) % RESIDUE
Saturates 07 726.6
Aromatics 07/ 26 .0
Polars 13 47 .5
% OIL
Saturates 26.6
Aromatics 26.0
Polars 4/.9
Asohaltenes g.0

GMC Data Report No. 150
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5.18 7.37 9.86 11,75 13.83 16.12 18.3¢ 20.50
SAMPLE: BEAUFORTIAN WF3643

ANALYZED: Fri Oct 27, 1989 2:45: 11 pm
RESULT: /RESULT/WF3643 SAP.RES METHOD: HPLC FIDO

3,00
minutes



SAMPLE NAME
INSTRUMENT

INJECT TINE
METHOD USED
RESULT FILE
REFORT TIME

##+ PETROLEUM GEOCHEMISTRY ##*+

SATURATE GC

BLB STUDY WF3643 . W/ 3473 48
HP_5890_2
Mon Nov &, 1989 2:59:40 pm
/METHOD/SATSE90C . MTH
/RESULT/WF3643 _SAT.RES

5:30 PM MON., & NOU., 1989

CPl UALUE 1.03

PRISTANE ~ PHYTANE : 2.11 Ci5,C25% : 2.
PRISTANE ~ C17 : .54 Ci7/FP¢
"PHYTANE ~ C18 .41 cCis-Ph 2.

AREA %AREA NALK TIME
N-C10 0. 0.0 0.00
N-C11 a. 0.0 0.00
N-C12 0. 0.0 0.00
N-C13 0. 0.0 0.00
N-C14 20%. .5 14,0%
N-C1% 2469, 6.5 15.90
N-C1lé 52927, 13.9 17.65
N-C17 7064, 18.5 15.31
N-C18 4475 ., 11.7 20.88
N-C1% 3177, 8.3 22.328
N-C240 2617. 6.8 23.81
N-C21 2319, 6.1 25.18
N-C22 1979. 5.2 26 .49
N-C23 1307. 3.4 27.75%
N-C24 1005. 2.6 28.95
N-C25 8%&. 2.3 30.12
N-C26 673. 1.8 31.23
N-C27 605, 1.6 32.31
N-C28 569. 1.5 33.36
N-C2¢% 901. 2.4 34.36
N-C30 423, 1.1 35.33
N-C31 383, 1.0 36.28
N-C32 468. 1.2 32.19
N-C33 356. .9 38.12
N-C34 686%. 1.8 39.16
N-C35 179. .S 40.30
N-C2é6 200. .S 42.00
AREA %AREA ISPR TIME

Farnesane 0. 0.0 0.00
Acyclic C1lé6 160. 2.1 19.37
Rcyclic C18 1964. 26.3 18.63
Pristane 3833, 49 .3 19.47
Phytane 1818. 23.4 21.08

GMC Data Report No. 150
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SAMPLE: BSB STUDY WE3642- wF 3473 ge

ANALYZED: Mon Nov
RESULT: /MHESULT/WF3643 SAT.RESJ

6, 1983 2:59: 40 pm
METHOD: SAT5830C

41.18

45.00



MIORIC DATA: WF3643._SAT #1 SCANS 1 TO 450@
11/13/89 14:18:00 CALI: WF3643_-SAT #3
SAMPLE: WF3643.SAT
CONDS.: HP THIN FILM, RES=NORM
RAMRE: G 1,4980 LABEL: N @, 4.0 QUAN: A O, 1.0 J @ BASE: U 28, 3
3 8

3784,
-
|
Jr,gL J 'Lf‘{h!l
@;{J}
T I T ' T l T ! 1
1608 2890 3889 4000 SCAM
16:48 33:20 S9:80 B5:dd TIME

0GT "ON 340d3y e3BQ WY

62/92 9bed



MIOM&SS CHROMATOGRAMS DATA: WF3G43_SAT #1 SCANS 158@ TO 4508
11713789 14:18:00 CALI: WF3B43_SAT #3

SHMPLE: WF3B43.SAT

CONOS.: HP THIN FILM, RES=NORM

RANGE: G 1,4980 LABEL: N B, 4.9 QUAN: A @, 1.8 J @ BASE: U 20, 3

57 : _ 958,

217,065
+ 0,500

i Y T T T j T T T 1 ] 1 T T T I T T T 1 ' 1 1 1 1 l T T T l—]
1506 2803 2560 2064 3508 4308 4599  5SCAN
3420 41140 502 G S5 00 651 41 TS0 TIME

0GT "ON 340d3y e3eq JWI

62/12 abed



nnnnnnnnn




6=

MIOMASS CHROMATOGRAMS

1113-89 14:18:00

SAMPLE: WF3643.5AT

COMOS.: HP THIN FILM, RES=NORM

DATA: WF3B43.5AT #1
CALI: WF3E43.SAT #3

SCANS 3668 TO 4588

RANGE: G 1.4988 LABEL: N 8, 4.8 QUAN: A 8, 1.8 J 8 BASE: U 28, 3

4

auama AAR

475,

458,

191. 057
+ 8.500

SCAN
TIME

*ON 340day eIRQ JWY

0s1

62/62 9bed



