PACIFIC

WY ENVIRONMENTAL
\\\ GROUR INC.

Date July 17, 1989
Project 330-40.02

To: Mr. Bill Howell
Applied GeoSystems
43255 Mission Blvd.
Fremont, CA 94539 -

We have enclosed

Copies Description

Final soil gas investigation report for ARCO
SS #0276, located at 10600 MacArthur Blvd. Oakland
California. i

1

For your X Use
Approval
Information

Coaments: Enclosed is the soil gas investigation report for the
above mentioned ARCO Service Station. If there are any questions,
please call.

Sincerely,

John Baldwin

1601 Civic Center Drive, Suite 262, Santa Clara, California 95050, (408) 984-6536
FAX: (408) 243-3911
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ARCO Petroleum Products Company
P.O, Box 5811
San Mateo, California 94403

Attn: Mr. Kyle Christie

RE: ARCC Station No{ 0276
10600 MacArthur ard at 106th Avenue

Oakland, California
Dear Mr. Christie:

This letter presents the results of a soil gas investigation
conducted by Pacific Environmental Group, Inc. (PACIFIC) at ARCO
service station No. 0276, located at 10600 MacArthur Boulevard,
Oakland, California (see Figure 1l). Following is a preliminary
report of the procedures and findings of the soil gas survey
that was conducted on June 21 and 22, 1989,

The soil vapor probe locations were selected to define the
extent of hydrocarbon migration southeast of the ARCO station.
A total of sixteen so0il gas probes were installed during the
investigation and were sampled at two depth intervals: four
on-site probes (P-1 to P-4) were set at depth intervals of 14 to
16 feet and 19 to 21 feet; and twelve off-site probes (P-5 to
P-16) were set at depth intervals of 17 to 19 feet and 22 to 24
feet below grade. The three-~foot difference in sampling depth
between the on-site and off-site probes allowed similar
elevation intervals to be sampled throughout the area of
investigation. (The ARCO station is situated approximately
three feet lower in elevation than the adjacent lot.)

The elevation intervals sampled were 39-41 feet mean sea level
(MSL) for the shallower sampling interval, and 34-36 feet MSL
for the deeper interval. MSL elevations were taken from
Cross-Section A-A’, prepared by Applied Geosystems in a
preliminary report dated May 12, 1989,

The probes were constructed of 1/2-inch diameter steel pipe,
with the lower two feet perforated with 3/16-inch holes. The
probes were driven into the soil with pneumatic equipment.

1601 Civic Center Drive, Suite 202, Santa Clara, California 95050, (408) 984-6536
FAX: (408) 243-3911
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ANALYTICAL PROCEDURES O
A}
The sample of soil gas was drawn from each probe by means of a $ N
diaphragm pump through a stainless steel well head fitting and a f§.§
NV

Teflon sampling line, into a Beckman Model 400 Total Hydrocarbon
Analyzer equipped with a flame-ionization detector and a Houston
Instruments chart recorder. This detector uses a hydrogen flame
to measure gas vapor. The detector is calibrated relative to
propane; therefore, the total hydrocarbon concentration (THC) is
reported with a detection limit of 150 parts per million (ppm)
as propane (volume basis). The rate through the pump was
maintained at 5 to 10 cubic feet per minute.

Once the flame ionization reading stabilized, a sample of soil
gas was also taken from the probe head and injected into a
Photovac Model 10855 portable gas chromatograph equipped with an
11 eV photo-ionization detector. An ultraviolet (UV) light
source in the detector ionizes the chemical compounds that have
an ionization potential less than that of the UV light

(11 electron volts). The temperature controlled chromatographic
column separates the individual compounds for speciation.

Table 1 presents a summary of the analytical results for each
probe location and depth. Chromatograms are included in

Appendix A. é§
The gas chromatograph was calibrated with a certified standard -
mixture of benzene, toluene, ethylbenzene, and xylene isomers t%«@f

¢

(BTEX). The THC measurements obtained by the flame-ionization
detector were used to set the sample gain on the detector in the
gas chromatograph. The carrier gas rate through the gas
chromatograph was 7 cubic centimeters per minute, and the oven
temperature was maintained at 40 degrees Celsius.

The lowest sample volume and least sensitive gain were used in
locations where hydrocarbon concentrations were high. Compounds
that were not quantifiable at these locations are shown as
Excessive Hydrocarbon Interference (EHI) in Table 1 and the
accompanying figures.

A number of measures have been implemented to prevent cross
contamination of samples by residual hydrocarbons in the
sampling equipment., In addition, the gas chromatograph is
calibrated frequently during the test to ensure accurate
results. The quality assurance/quality control information
relating to the techniques used to obtain accurate results and
prevent cross contamination of samples is presented as
Attachment 1.
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FINDINGS

o

Probe installation in the adjacent parking lot was hampered
by a localized resistant layer (possibly buried pavement)
located approximately four feet below grade (see Figure 1).
At approximately four feet in depth the soil vapor probes
within the resistant area met refusal and soil gas samples
were not collected.

At the approximate elevation of 39-41 feet MSL, benzene
concentrations ranged from none detected to 100 ppm; and
total hydrocarbon concentrations ranged from 5 ppm to

31,900 ppm (see Table 1). Isoconcentration maps for the THC
and total BTEX at 39-41 feet MSL were prepared assuming a
logarithmic decrease in concentration between sample points
(see Figures 2 and 3). The highest THC and benzene
concentrations were found within approximately 150 feet
southeast of the ARCO station.

At the elevation of approximately 34-36 feet MSL, benzene
concentrations ranged from none detected to 300 ppm, and
total hydrocarbon concentrations ranged from 20 ppm to
40,000 ppm (see Table 1). Isoconcentration maps for THC and
total BTEX at 34-36 feet MSL were prepared (see Figures 4
and 5). THC and BTEX concentrations generally decrease
southeast of the ARCO station for a distance of
approximately 200 feet, and increase for sample points
beyond approximately 250 feet from the station.

The chromatograms for probes P-7, P-8 and P-9 indicated an
unknown compound which was detected during the soil-gas
investigation that does not correspond to gasoline
constituents (see Appendix A).

CONCLUSIONS

o]

Based on the soil gas survey it appears that a hydrocarbon
plume is extending from ARCO’s southeastern property
boundary, near the underground fuel tanks, to the adjacent
parking lot to the southeast (see Figures 4 and 5). The
western boundary of the plume remains undefined and may
extend into MacArthur Boulevard.

THC and total BTEX concentrations decrease in the area of
probes P-7, P-8 and P-10 at both sampling depths, indicating
the plume extends approximately 200 feet off-site to the
southeast. A second source may exist as indicated by probes
P-9 and P-11, located downgradient of the southern edge of
the plume, where elevated levels of hydrocarbons were
detected (see Figures 4 and 5).
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If there are any questions regarding the contents of this
letter, please call.

Sincerely,

PACIFIC ENVIRONMENTAL GROUP, INC.

-

N. Baldwin
staff Geologist

Debra Moser
Senior Geologist

enclosures

cc: Richard Gilchrest, Drake Builders
Bill Howell, Applied GeoSystenms
Chris Winsor, ARCO Petroleum Products Company



Project ¥o., 330-40.02 TABLE 1
Sumary of Soil-Gas results for ARCO Station #0276
Sampled on June 21-22, 1989

DEPTH BENZENE TOLUENE E-BENZERE P,M-XYLENE 0-XYLENE THC TOTAL BTEX

PROBE # (in feet) (ppm) {ppm) (ppm} (ppm) {ppm) (ppm) (ppm)

1 14-16 EHI 1000 45 190 26 31,500 1300
1 19-21 .8 2.3 40 33 14 20,000 98
2 14-16 EHI 63 9.7 &7 16 200 140
2 19-21 3.2 7.3 1.0 4.1 .6 200 16
3 14-16 10 60 7.9 32 5.2 1,000 110
3 19-21 63 2.3 BRL 1.9 BRL 25,000 74
4 14-16 BRL .8 4 1.6 4 200 3.2
4 19-21 .2 .1 .2 1.3 4 500 2.2
5 17-19 1.3 1.3 BRL BRL BRL 300 2.6
5 22-24 130 190 20 17 19 25,308 380
[ 17-19 BRL BRL BRL BRL BRL 80 BRL
) 22-24 130 39 BRL BRL BRL 21,5008 170
7 17-19 .1 5 BRL .2 BRL 10 .8
7 22-24 BRL BRL BRL BRL BRL 20 BRL
8 17-19 BRL 8RL BRL BRL BRL 45 BRL
8 22-24 BRL .2 BRL BRL BRL 100 .2
@ i7-19 BRL 8RL BRL BRL BRL BRL BRL
9 22-24 6.7 7.8 15 4.5 BRL 2,100 34
10 17-19 .1 3 BRL 2 BRL 150 .5
10 22-24 1.2 .8 BRL BRL BRL 800 2.0
11 17-19 BRL 8RL BRL BRL BRL 5 8RL
11 22-24 A 9.7 7 2.2 1.5 14,000 14
12 17-19 BRL -4 BRL BRL BRL 10 4
12 22-24 ERE 300 BRL BRL BRL 33,500 300
Reporting Limit: A 1 .1 .4 -1 5 .1

THC: Total Mydrocarbons recorded by Flame lonization Detector. ALl other gasoline constituents recorded by gas chromatograph.
EHI: Mot quantified due to Excessive Hydrocarbon Interference. (LoWest volume of injection and least sensitive gain set for gas chromatograph) .
BRL: Below Reporting limit

L Ae e L a

ppm:  parts per million on a volume to volume basis.



Project Ho. 330-40.02 TABLE 1 (cont.)
Sumary of Soil-Gas results for ARCO Station #0276
Sampled on June 21-22, 1989

DEPTH BENZENE TOLUENE E-BENZENE P,M-XYLENE O-XYLENE THC TOTAL BTEX
PROBE # (in feet) (ppm) {ppm) {ppm) {ppm) (ppm) (ppm) (ppm)
13 17-19 .1 .5 .1 .2 .1 &0 1.0
13 22-24 360 190 ERL 25 BRL 24,500 510
14 17-19 .1 ] 1 .2 .1 50 .8
14 22-24 20 29 1.8 6.3 1.4 5,000 59
15 17-19 100 180 " 7.4 8.7 23,500 300
15 22-24 EKL 2000 79 230 48 40,000 24090
16 17-19 3. 4.1 .5 .5 BRL 500 8.2
16 22-24 .5 1.2 BRL b A 500 2.2
Reporting Limit: A 1 A A .1 5 A

THC: Total Hydrocarbons recorded by Flame lonization Detector. All other gasoline constituents recorded by gas chromatograph.

EHI: Not quantified due to Excessive Hydrocarbon Interference. (Lowest volume of injection and least sensitive gain set for gas chromatograph).
BRkL: Below Reporting Limit.

ppm:  parts per million on a volume to volume basis.
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Attachment 1

Quality Assurance/Quality Control

PACIFIC’s normal guality assurance procedures were followed to
prevent contamination of the soil gas samples. The method of
installation provides for a good seal between geologic material
and the probe surface to prevent leakage of surface air into the
perforated sampling zone. The sample train is tested for leaks
at the beginning of each day.

To prevent cross-contamination of samples with residual
hydrocarbons, the sampling equipment is made up of
non-contaminating steel or Teflon tubing. A different probe is
used for each sample. The equipment is steam cleaned prior to
each use. An equipment blank, a sample of air ambient air taken
through the equipment, is obtained periodically and the results
compared with that of an ambient air sample. In addition,
syringe blanks are periodically taken with the syringe used to
inject the scil gas sample into the gas chromatograph to check
for possible contamination of the syringe.

The FID and gas chromatograph are calibrated using certified
standards throughout the course of each day. At a minimum, one
standard is run before the sampling begins, one in the middle of
the day, and one at the conclusion of the test. Blank samples
are also run periodically.
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SRR 81 .8
JRKDTN E) i Py
LHKCL 3 3 o122,y 23 eE
LKL o .Z7 3 3.2 v3
NN 7 le2.2 I .5
RGN 3 182.2 .3,% 3
cNRCNDN To.aL2 3.3 5
LiNBCNE LN .8 z2t.s 2.2 w3
IR RO 13 225,38 3% VS
SN 12z 25z.3 4.2
LNKNICIN .3 Z84 7 328.8 aus
LNKNCLN 40 022,,- 23! 2 ol
LNKCNCN 12 3262 ,36.~ 1uS
LNt 1B, 3.2 WD
UNRNON 1B w335 .31, aud
JNKNER IR ER e R

t
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PHOTOUAC

Fraps Ao
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SATPLE LIBRARY 2 JUN 2 1883 12.37
ANALTSIS & 12 NCARTHLR
INTERNAL, TEMP 32 Onrleanp

e PN

GAIN 2  332-4@.3!

ECRFIUND ~AmE SR ¢ T ARERsERT
UNKROWN . TEF 2207 Ayl
SNKNORN 3OS,z w2 & ml

SN
SN
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UNKNG L
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STae ¢ saz.a
SAMPLE LIBRARY 2 yun 21 1389 12:52
ANALYSIS 4 13 HCARTHUR
INTERNAL TEMP 32 gakLanp
GAIN 2 33P-42.0%

TOFIUND NARE Pk R ames.seen

Lobs
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PHOTOUAC

STOP B 828.2
SANFLE LIBRART 2 JUN 21 1283 12:28

ANALTSIS &

MCARTHUR

INTERNAL TEM®™ 23  CAKLAND

GAIN
COMPOUND NAME

LINKNCLIN
ANKNCLiN
UNKNGLN.
UNKNOWN
LHUEHOIN
INKNOLIN
URKNDNN
LINKNORN
DINKNEWN
LUNKHNOLIN
LINKCNDRIN
UNKHOLN
HNKNOLIN
LINKNOWN
UNKNOWN
LINKNOWN
UNKNGLIN
UNKNOLIN
UNENOUN
LUNKMOLN
UMCREWN
UNKNOMWN
HNKNOWN

23348, 21
PEAX R.T. RREA-PPM
1 26.7 178.4 mUS
2 8.8 1.8 Us
3 3B\.9 22,2 US
4 S4.1 2.2 VS
s 8.2 7.2 us
€ 2i.@ 872 Vs
7  =4.0 186.4 US
8 l13.6 12,8 US
3 132, 1%.7 UB
18 143.7 1.2 Us
1l _1G8.3 48,6 US
1z 1BF.? 8.2 Uus
13 186.3 3.4 U8
14 218.94 8.8 US
15 243.7 11.8 ULs
16 3es.: 8.4 US
17 3277 3.8 US
38 352.2 8.6 US
18 325.1 3.l us
2@ 4:2.@ 4,1 US
2i <ed.a 15,2 VS
22 553.1 4.5 LS
2¢ ?51.2 3682 mUS

BE

PHOTOUAC

STOP § gee.o
SHLE LIBRARY 2 JUN 21 1982 13:36

MALYSIS 8 15 NCARTHUR
INTERNAL TENP 32 OAKLAND
SAIN 1#  332-49.91

COMPOUND NAME  PEAK  R.T. A&REA-PPN

LRRCHGLIN 2 £3.5 298.1 WS
ONKNGLIN 3 495.8 1.l us
LiNKNOUN 4 37.3 1.9 US
URKHNOWN 5 51.3 1.5 Us
UNKNOLIN 5 S%.1 1. US
EINKNGOWN 7 6B.5 1.5 US
IMKNTHN g 2. 1,1 Us
UNKNG RN g...8l.1 2.4 yg
IRKNGLN i3 g1 1.8 Uus
LINKNGLIN i1 85.@ 1.2 us
UNKNGLEN 12 193.8 2.3 vus
LNKNORN 13 135 1,8 vs
HNKNONN i4 13,8 1.7 LS
LMD 15 (43.6 634.5 mUS
LINKNOLIN 16 188.2 4.7 ws
UNKNOLN 17 i87.7 881.2 aul
UNKHOWN 18 138.2 .2 Us
LRKNGLN i3 2192.8 2S5,2 aUS
LNKNGUN 20 243.1 834, 3 muS
UMK U 21 G87.3 182.8 aus
DNKHOIN 22 _335.6 97a,3 mUs
LN 338427 4.4 US
UNKNCLIN 25 45,4 595.6 wUS

UNKCNCLN %6 586.8 293.3 aUS
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STOP @ 737.6
SAMPLE LIBRARY 2 JUN 21 1983 11:3:1

AWVLTSIS 8 ? TICARTHUR
INTERNAL TEMP 31  DaxlLAng
BAIN 2 332-92.21

COPIUNG ~AME PEAK  R.T. AREaspeT

LRENCWN 2 27.2 748.4 mw%
L NKNO N 3 328 2.2 U5
UNKNDIN < 35,2 3,7 8
LK Z it 3 47.3 4.2 U8
UNKRC € 3i.2 3.4 uS
I SN 7 572.3 4,2 WS
UNKhDliN 3 56,7 .2 Vs
UNKNOWRN 3 28.7 4.2 ug
UKD NN 13 2 2 1.7 U3
URKCNE L i 3.7 L7 W
UNKNGh 12 183,83 1. JB
LINKNGRN :3 128.2 3. us
S0 atE 12 wad,a 1.8 Y5
UNKNGHIN i3 i86.7 2.7 JS
UNKNG-N d IZB.2 1.8 ¥§
LMK N 17 LBE.7 2,4 JE
UNKMOWR I8 Z22.8 A28.5 -Us
UNKNDIn 3283 13 VB
LRGN 1 TIE Y AL & wl
NN D 25 3822 .a U3
LK 4 I T =@ S
CRKNCUN B2 g
LGN B 1/ _BB.3 135.2 rvs
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STOP 4 572, 1

SAMPLE LIBRARY 2 Jun 21 1383 14:(?
AN TSIS 3 18 NCARTHUR
INTERMAL TEMP 32 OAKLAND

Galn 2 338-32.81

COPPOUND S~ 2SR 2.7, SREASSS
UHKNCUN

UGN 2z
LKNQUN K
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PHOTOUAC

R
®OAF
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<70F @ 228, e

SMIPLE LIBRARY 2 JUN 21 18839 14:22
ANALTSIS @ 13 NMCARTHUR

INTERNAL. TEMP 32  OAXLAND

GRin 2z Ie-492.01

FOMPIUNG NANE RS X, 7L ARE A PR

SN . 28.8 8.7
2 8.2 z2a.v
3 Te & 7.2
T RRITNN < =75 7.2
NEND 3 r23.a
UNKNDIN & aB.r 1l s
LNRERELIN 7 oleae  a.c
UINKNT N g 2e.2 2.3
TN LI 1 |
SNKNGLIN 23 132.6 l.e
TINKNGEIN irotsmL.e L2
AT Y- v
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SAMPLE LIBRARY 2 JUN 21 1983 11:45
ANALYZIS # 8 HCARTRUR
INTERMAL TEMP 32  OAKLAND

GAIN 182 330-32.91

COMPZLND NANME PEAK R, 7. argasPeEn

ANICNOIN =] 3.2 126.3 mUS
INKNGHN B 114.7 132.¢ aUs
UNKMOLN 3 [139.2 89,7 mug
UNKNE LN 11 1Pa.? 33P0 w D
ENKND i 1B 373.2 3.2 mls
UNKNGLN 17 He2.5 1.2 us
UNENOtN 19 77,2 373,72 mus
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SAPPLE LIBRART 2 JUN 21 1283 13:14¢
ANALYSIS & 14 NMCARTHUR
INTERNBL TEMP 33 DAKLAND

GAIN 18 F3e-3p.¢1

TOM~ZUND NaME  pEeK v <, ARE G sTRe

UHNKNOLN
LMK LN
wNEAGLIN
“NKHULN
LHRNCLN
NN

Zoze |-
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o f=0
;
== DA f _____
s e
: o §L°-§LE LIBRE\RY 2 JumN Z1 1983 17334
: t ANALYSIS # 26  MCARTHUR
I e n INTERNAL TERP 34  OAKLAND
STOP & 531.3 GAIN 2 339-40,0%.
SAMPLE LIBRARY 2 UM 21 1988 17343 '
i ANALYSIS 2 , 23 MCARTHUR COMPOUND NAPE  FEAK . T. AREACEEX
2 24 ; i INTERNAL TEMP 34  CAKLAND o
G, @@ i BAIN 2 338-40@.81 i LRKNOWH 1 2B 3L NS
#es : ' LRKNGLN 2 <aze 181 US
et ——— e ! COMPOUND NaME  PEAK R, T, ARES/PM NI 2 46.3 22.2 JS
STOF @ 228.8 : NN 4 38,3 7.5 98
SAHPLE LIBRARY 2 JUN 21 1989 15:28 ! MO 1 L6 KUS LNKROLA s a7z 47 WS
ANALYSIS # 280 MCARTHUR | UNKRTHN 2 395 LINKIELIN Ge 23 w2 9
INTERMAL TEMP 35  GAKLAND i Lok ERNEE 2 e DN 7 @s.a 3.3 U5
GAIN 5 330~42.0) | URENEL N 4 24,2z 11.3 U = LNKNDLN & w@7.2 3.3 VS
| L 5 2.8 7 us UNKNOUR 3 12,1 Fe VS
COMFEUND NAME PEMM R.T,  AREA-TER TNIERN 5 275 g W LKL ~ylz 3.2 3.3 "“i;
) [IESN 7_XEELS B wn CRKNOMN T e6.7 4.3 V5
UNENC L 1 3.8 482, 1 num UNKNCR 2 o3 35 s KRORH e ‘s
NKS b P28 12 43 LNKNZ V- B I BN T RKIELR 13 ot
UNKNGLIN 4 @.a st 8 ' UNKNEAN @ 3327 3.0 Us KON 24 s
LN L D423 TR oaun ! LsiCha LooAIL L 38 uS R 2@ mos
K 5 e8,2 1:,2 us ' BTN 12 w02LI 2.v 38
NKNGN - S7.1 oo s UKL IR I T e e P A UL ; -
NRHOLN B B39 4o L%
NSt e e o s
BLSTeA 2 343 6.7 uE
L FEIS - TR N
INENL RN -2 L.s5.2 32 uUs
BALGIHAS 3 .z L7 om
._'Nr!'.;.rm IR I T TV
Pl L - JFE.D SR8 w8
LNHE L 15 .85.2 ie3,5
SNK L2 3B 7 8TE3 6.8
ST . @ I 28V ¢ o
SHK Lt a2 “Fd.e 3% wul
RN N L2 OK3A.T L2, ohe
K ThTEELY iR e s
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SAMPLE LIBRARY 2 JUN 2} 1988 18: ¢
ANBLYSIS 8 27 MCARTHUR

INTERNAL TENMP 34  DAKLAND
., GAIN 2 338-48.81

SIop @ 287.32 ' CORFOUND NARE PEAK RLT. AREACFRD

SAMPLE LIBRARY 2 JUN 21 1983 15353

ANALYSIS = 2z MCARTHUR UNKNGLN 2 25,7 272,3 »U3 .

IMTERNAL TENP 35 oaklLenDd DI KNBLR 3 3.3 2 uUs

SAIN 58 330--40.81 LHKMOWH 4 G & T us .
UNKNCHN S 52.3 2. v .

COMPOUND NARE pEax R, T. AREASPPM [P ] g 332 TSOU3 :
TRRANORN 2 572.% PRS-

503 i apiait] b 4.4 BRI, MUl LSRN 2 i3 S, WS

LRKNS RN g 1a%.4 SB_ .9 S UMK DN El 26.2 3.3 U3

[ Gtet g 12 2B2.7 M8, nus HTL e @8 X5 LLRONE

LRKAE N te 344.8 .85 ¢ wud RN 1T 27 Z,e %
RN P S L.ous ,
T s ] I3 i372.5 1.8 «E '
HKPGRN 15 .E7 2 7ar.d s '
NN 17 T@E.I IELF aus
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STOP @ 381.6
SAMPLE LIBRARY 2 JUN 22 1589 10: @

AHALYSIS 7 3 fCeRTAR )} L. g STOP @ gep.g T TTTTRmmommesss
INTERNAL TEHP 26  DAKLAND stoP 8 =ee. -
e e SHPLE LIBRART 2 JUN 22 1989 18138 SAMPLE LIBRARY 2 JUN 22 1989 1::35
voIs & 8 HCAREHER ANALYS IS a 3 HCARTHUR

AL N’ TENP
CONPOUND MAME  PERK R,T. AREA-PPR INTERNAL TEFMP 27  DAKLAND ;aigg””‘"- » gak.prD

GAIN 58 330-42.82 o498, &2
UNKROLN 4 52,1 138,23 muS } -
UNKNOLN 5 Se,: 198,31 auS COMPOUND NAME  PERK R.T. AREASPP COMPOUMD NARE  PEAK R.T.  AREA/PEN
LHKNDMN & =32 :73.5 aus - -
PO 3 Ess iren :L.s - ' 4.8 196.% aVS L'N(NQ‘.«.'N 3 99,1 2e.3 UG
ENKNGLN $..22.3 235.4 aUs UNKNORIN 2 1@2.& 185,06 WS ﬁﬂgun 4 1ls.7 :38.7 m-US
LD 3 51.3 109.7 s UNKNDUN 2 1:4.7 4:6.7 muS KON 7 228.7 28,2 s
UNKNDWN 19 14,2 S66.0 AUS CRKNGHN 7 2327 E.S VS -
LINKNCLIN 11 II4.7 538.6 mUS | .
UNENOWN 12 13,4 552,72 eusS
INKNOWN 12 144.4 Zie,.6 mys
UNKNEWIN 4 .63.2 ;.3 0
LN i H.7 682,53 mus
UHKRCWN 23,2 8.3 uS
ISR Py U554, 2 £61.7 mus
UNKNOWN b 424,49 221.1 mug




swp @ 527.1
SMPLE LIGRARY 2 Qi 22 1963 1miy:

ANALYSIS 8 4  MCARTHUR
INTERNAL TERP 22  OAKLAND
SAIN 18 330-s0.02

COOPOUND NAME  FEAK R.T. AREACPPH

LINK NN 3 W2 P22 aus

@“16 H‘
PHOTOUAC

[ 3 L e ot 2

SAIFLE LIBRART 2 JUN 22 1383 18:21
AHALYSIS 5 NCARTHUR
INTERNAL TERF 27 DAKLAND

GAEN 58  3I3e-42.92

COMPOUND NAE PEAK R.7. AREACPER

LINKNDLIN 1 3.9 185.2 mUS
UNNCLIN T 114.7 537.2 wW§
HNKNOMN 7 2372.9 4.1 V5

e

SOP &

SAPLE LIBRARY 2 JUN 22 13893

ARLYSIS
INTERNAL
81N

L] 13 HCARTHUR
TENP 31  OAKLAKD
5B 330-49.02

12:28

CORPOUND NAME  PEAK R.T. AREACPPH

LNKHOMN
NI
UNKNDLIN
UNKCNEAN
UNCHOHN
LR HOMN
LININDLIN
LKNOHN
LNCNOLIN
LNINTUN

32,2 372.3 aVS

%

5 42.5 432,
2 75.5 112,.2 =S
8

3 aUS

31,6 168.2 «US
3 1i4,7 326.5 aUS
11 .158.8 S48.9 muS
12 195.2 125.1 =S
14 297.t 262.3 mUS

6 359.2 182.9 sMS
17 420.1 231,/ m
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PHOTOUAC

STOP 2 gep.o

SANPLE LIBRARY 2 JUN 22 1389 11:1@
ARTSIS 8 £ PCARTHUR
INTERNAL TEMP 28  OAKLPAND

BAIN 32 33@-99.82

CORPOLND NANE PEAK  R.T. aREA-PPR

UNFNONN 2 lla.?
WHENDLR £ 221,86 5.8 LLS

PHOTOUAC

START

et e e e e m————

T T N s ey,

[ ———
v

ANALYSIS &
INTERNAL TEMP 31

GAIN

TOMPOUND mAlE

ERNKNOWN
UNKNOHp
RKNCUN
UHKNOWN
LINKNGUN
LNKNOIN
NENOWN
LINKNON
(LA
LINKNELIN
CNKNDWN
LIpIKNDLEN
URNDUN
UNENOKN
LNKNGLM
UNKNDIN
NN
UPENOWN
URIKNGLWN

HCARTHUR
OAKLAND
33e-42. 82
FERK R.™, argaspeH
2 3.3 1.9 us
3 34,z .4 S
% 421 2.3 us
3 OSB3 .6 US
& 355.3 942.3 WS
7 842 1.3 US
T 85.3 ;.8 s
3 9B.: 381.7 =S
1Y 372,08 82102 A
.2 l%2.8 738.7 miE
- -
12 IB6.2 7243 wUS
13 185,27 541.8 muS
16 2130 334.3 805
17 Z26.2 324.3 xS
3 236.2 2.8 &
I e vs
Il 2@2.5 3R9,2 WS
T S1P.4 88,8 w5

%

PHOTOUAC

STOP @ €6].4 o
SAIPLE LIBRARY 2 JUN <2 1983 193:28
ANALYSIS # 23 PCARTHUR
INTERMAL TEMP 22 DAKLAND

GAIN 18 33B-4@_ @7

COMPOUND NAFE  PESK R.T. AREA-PPH

UNKNOWN 2 28.8 411.4 mUS
UNKMOMN 3 92,5 17,3 Us
LINKNDa 4 486.2 3.8 us
UNKNGUN 3 331 e} us
LINKNSWN 5 52.2 §.2 us
LNKNGHN “97 B2 2.4 um
LRKNOUN 8 92,8 4,6 us
UNKNGtN 3 1218 1.2 ug
UNKNTIN 3D a2 us
UNKNOWN Ll 35,6 4.6 us
NN 12 142 5., s
LNKNOLEN )3 %38 1,7 ug
LINKNCHN 12 128.2 g.2 Ug
JHENG N 15 2e5.2 3.3 ug
LNKNDLN 5 212.2 4,3 us
UNKNGLIN 7 284.2 136 us
UHKNGWN ~taZ 3l3.6 G.. LS
NN -1 352,83 ;.3 yg
UNKNOWN 22 382.2 4,8 us
NENOWN -2} 428.3 2.- ug
INKNDN Tz 4368 2.8 U3
LNKNGLN 23 853,32 us
- NKNORN 24 £81.% 13 ug

fempe Pﬂ
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SAPLE LISRARY 2 JUN 22 1589 12: 2
INALTSIS & 11 HCRRTHUR
‘NTERNAL TEMP 33  DAKLAND

HAIN 2  338-40.82

SYPOURD NANME PEAK R.T.  AREA/PPH

PHOTQUAC
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SAHPLE LIBRARY 2 JUN 22 1984 12:15
ANALYSIS 8 12 NCARTHUR
INTERNAL TEMP 32 DOAKLAND

GAIN 58 33@-48,@82

COMPOUND NAME  PEAK R.T. aREA/PPH

TNKNDUN 2 23.6 125.8 mUS
LNKNOWN 4  35.2 182.€ aUS
LNCRTLN 5 489.1 286.7 muS
UNKNGE, 9 55.2 121.8 mUS
UINKNTU 1 76,2 2286 mus
LEMCHDLIN i1 ®&.8 1:1l.! aUS
WNKNDLIN 12 2i.6 145.7 mu§
LNKNOWN 3% 99,1 222.8 mus
UNKNORN 1% 114,? 365.5 mUsS
LNKNOMN 16 124.@ 3525 mus
UNKNOLIN i8_1592.2 851.5 VS
UNKNIRIN I3 188.7 2]6.9 aus
UNKNOWN 28 226.2 :.8 us
UNINOLIN 21 328.3 471.4 mus
NKNOWIN 2. 0363.2 429.3 mu§
UIRMNTIN 26 426.7 247.% guS
e

STOP @ 712.e

SAMPLE LIBRARY 2 Jl 22 1989 13:34

ANALYSIS #

NCARTHUR

INTERNAL TEMP 32  DAKLAND

GARIN
CONPOLIND NAME

LRGN
LiNOWN
LN
LINKNDRN
UNKNDL
UNKNOUN
LICAOMN
UNKNDWN
NKNON
URKNDLIN
URKNDEN
LINKNOMN
[P
UNKRDN
LNKHDAN
LINKRTRN
LINFENGIN
UNKHGIN
UNENDWN
LINKNOLIN
UNKNOLN
URKNDWN

22 338-4@,872

FPEAK R.T, AREA/PPI

3 3e.Z 262.5 mus
R 32.6 138.7 oUS
3 4%.5 728.5 mUS
] 47.9 4871 mUS
7 52.3 385,% mus
8 61.3 339.2 avs
3 2, 1.8 us
@ 72.3 585.2 mus
1 84.1 £14.3 mys
2 8e.1 €84,1 mus
3 88,8 !184.2 wUS
% 114.7 781 8 aUsS
3 132.8 816,94 mys
€ 48,8 957.¢ mUS
z
2

k-

2z 31z.3 - Ve
23 386.2 552,% mus
€5 4B6.2 439.7 pus
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- SHPLE LIBRARY 2 JUN 27 1989 14155
AHALTSIS @ 23 nCRRTHUR |
> 228 ’ INTERNAL TEMP 34  DAKLAND .
\ ! oI 2  33-qd.02 ! ‘
| 1
21 —_— / } l COMPOUND NATIE  PERK R,Y. AREa-PPH L SO
: 13p g 4865, ‘2 .
— T UMD 2 L oleR.F alg :anPLE LIBReRY 2 JUN 22 1983 15: 4
© DNKNDWN € 132.3 mug ANALYSIS @ 4@ HCARTHUR
b O: ‘2 3 D e 2 133.¢ mus INTERNAL TEMP 3¢ DAKLAND
S . i ~ &AIN 2 338-40,82
J ' = f P
C;t_( £OMPOLIND NAME  PEAK  R.T. AREA/PTT
_______________________________ T 1 22,9 5172.9 mVS e
5T0° @ 6eE.5 P8 Beay T Qﬁo Um:ﬁ;l: 3 84,1 219.7 wUS STOP & gpa.e
SPANPLE LIBRARY 2 JUN 22 1389 147 B SoP @ eme b 4 106.6 826.8 AvS SAMPLE LIBRARY 2 JUN 22 1989 15:13
ANALYSIS 8 26 MOARTHR SANPLE LIBRF'R* 2 JiN 22 1963 14200 ’_Jm"‘ai"‘ 5 1288 1.3 US ANALTSIS ¥ 31 meARTrum
INTERNAL TEHP 33 DAKLAND AALTSIS & "C“ET”"R SN & 142.% 277 mUS INFERNAL TENMP 34  OAKLAND
GAIN 5S¢  339-40,02 INTERNAL TELP 'sa ORKLANE ”5":3:: 5 159.7 796.5 mog GAIN 5 330-40.02
T. agacppn o ® memee e 1o 2512 889.7 m0 COMPOLNG
FOMPOUND NAME  PEAK RLT. A N ; 127.9 WUt - RAME  PERK R.T.  ARga
= COMPOUND NAME  PESK R.T. AREA/PEN URNDLN oz Een
R 4 84.4 9915 mUS NN Ioes 16 us
CNKNORN 2 26:.%10:.2 aUS UNKNJLIN 2 23,2 12,4 uS LINKNDHN I 70,7467, 1 mus
v 11 OB18.7 1635 mUS LRKRDWN 3 48,7 [.8 US LK s 81.2 }.8 us
LHINTN 4 5B.2 ..g us LUNKNDW S5 i24,2 z.2 us
UNKNTIWN 3 55.1 G000 mimeg UNKNG § 1128 1.7 ug
UNKHIORN L8 FlL.7 675.8 aus T UNKNSHN 7 izs.e 1.9 us
LNKHOLIN 7 723 s us URKNOL B 142.4 >68.@ mus
} UNKHNOMN 8 85.8 1.9 us KL 2 1564 2.7 us
* LHENOLINY 12 188.1 2.3 Us LNKNEUN 8 i7a.2 1< ug
UNKRGMN i1 124.8 3872,7 auS LINKNGLN 11189.2 g17.0 mys
UNKNEIIN i2 136,39 ar.s ug UNKNOWN 12 2423 2.3 s
UNKINOWN 13 1627 3.8 95 P NRNTN 13 278,08 626.8 aug
UNKNDLT i¢ 186,7 948,3 WS UNKNIWN 15 334.% 2119 mus
UKD 15 157.7 378.3 aUS © o UNKNODWN 17 428.9 18R.4 myus
UNKNOWN 5 By 22w g & o

UNKGEG N el2 2R6. 2 o2 i

UNKHTIN .s .1217 B -2 T g A 47 f
| UNKNCWN £ 3 ) ———

URNILN zB 4:3 2 L2ud ,‘.

UNKRELIN 2: 536,3 152.7 mu3 ! @gé :
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PHOTOUAC

STOP @ res.)

SAMPLE LIBRART 2 JLN 22 1989 16: 5
ARALYSIS 2 F2 nCARTHUR
INTERNAL TEMP 33  ORKLAND

BAIN 52 33e-9e.02

COTPOUND NADE PEAK R.T. 4REAZFPN

UNICGCRIN 2 .2 mus
LNKNOW 2 .8 mUS
INKNCHN 7 2 S
UMEHEIN a3 PR 193
= LW
pat] 2 L3
L1 3 w3
12 S T
FrL ST <) .2 UE
TN W e & TS
TNe NS i3 2 mus
NN 5 g als

P 2%’
3
PHOTOUAC

srfr L 2 1

& 10

StoP @ G61.27

SAMPLE LIBRARY 2 JUN 22 1933 18143
AMPLTSIS # 43 nCARTHUR
INTERNRL TEMP 22 OAKLAND

GAIN 2 338-40.92

CORPOUND NAME  PER R.T. AREACPPTY
LRNCIOUN 4 3.4 46.4 US
UNKNOWN 2 ©8.5 47.1 US
LINKNGLIN 3 ie4.8 1.2 s
LRKNOKN 4 119.3% 5,7 VS
LNKNOLIN 5 13¢.¢ 1.8 US
UMKNOWN & 1%4.4 _3.3 US
LRI NOLER 7 185.7 2.6 US
RKNOLN 8 04.5 683.2 sMS
LINKHOMN 3 226.9 273.8 2US
LNCHNObN 12 289.1 1.1 VS

Ve 79”/7\
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PHOTOUAC PHOTOUAC

® 18
8 13
. .';.: Bl '133 _‘_ TDP '___,;B.B 5
. g -
SAIPLE LIBRARY 2 JUN 22 1383 16:28 LIBRARY 2 JuN 22 1983 28t O
ANPLYSIS 3 33 NCARTHLR SArPLE
INTERNAL TEMP 32  OAKLAND ANALYSIS & 48  NEARTHUR
sAIN S8 930-4p.82 INTERNAL TEFP 27 DAKLAND e e S
SAIN 2 332-42.02 STOP @ s9i.8
- . - A , SANPLE LIBRARY 2 JUN 22 1982 20312 K
FEORTE PR KT SRERsPen COMPOLNG MAFE  PERK R.T. AREA/PPTI MALYSIS 8 43 PCARTHUR
Iy s oo P . INTERNAL TEMP 27 ORKLAND
o 5 ;i; L g UNKNDLN 2 27,4 1.1 US 8AIN 2 290-48.02 .‘
TINKNDMN ¢ I2.a ;,!7_5 ;.-.‘./_-; LNKNOWN 3 34.3 z\.1 VS :
LNRPS e 3 43,5 3 rus UNKNOUN 4 S2.5 49,8 US CORPOUND WANE  PEAK R.Y. AREA-PPA .
: : - 3 LINKNOWN - 5 85.7 a8 uS
UNKAEL 7 S3.3 138.8 mus
LD 3 &9.a i muS LINKNOLIN 6 82.5 134.3 US EINKHOLN I 26,8 538.3 mUS
LNKNG N it 8s.3 PR LEKNOWN 7 17.8 53 US UNKNGHN 2 2.7 13,7 us
LIV by 13 OIPE. T 63T mus ARIKNOAR 8 1249.8 2.1 18 UNKNORN 3 48.8 17.¢ US '
] [ STy | URKNOWN 2 138.@ 4.1 US UNKNSWN 4 S55.8 5.8 us :
NRAL o . I UNKNOKN i2 158.4 6,9 US UNKHNOLN 5 &85.2 &2 us :
L I Lt ! UnICNORN 11 &7 2,1 LS LNKMOKN 8 75.2 4.4 us F
NI 17 JERENTS ) UNKHORN i2 1g8.? 3.3 Us LNICNOUN Z 8R.5 1.7 us i
s o s & n i LNKHOWN 13 218.8 (.8 VS UNKMOWN 8 85.3 8.5 us i
[T IR ) D, LNKNOWN 19 235.8 1.8 US LNKNGIN 3 98,2 6.1 Us
NN e s UNKNOMN 15 297.1 345.8 mUS UNRNOWN i 187.5 3.0 Us
R - 2 an LINKNOUN 18 344.8 123.8 mUS LINKINCLIN 11 i124.a 3.7 ws B
UL P i UNKNDWN 17 372.2 663.8 mUS WNKNOHN 12 137.8 2.8 us
~ 1 ENKNDUN 12 158.4 2.4 uS
UNKNOWN 14 181.Z 186,58 VS
! LNKNOWN 15 190.7 595.2 mus ‘
UNKNGLIN 16 218.6 138.3 mus
LISKNCLIN 17 235.8 278.7 wUS
UNKNGL 28 372.2 561.7 mUS
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STEP @ sel.l

SAPLE LIBRARY 2 JUN 22 1383 13:30
ANALYSIS % 48 NCARTHUR
INTERNAL TEMP 28  ORKLAND

GAIN 2 330-42.82
COMPOUND MAME  PERK  R.T. AREACPPR
UNKNOLIN ) 27.9 220.8 mUS
UMKHOWN 2 333 :t.3 Us
UNKNOUN 3 36.8 3.4 US
UNKNOLIN 4 48.9 2.8 Us
310 4 eiR ] b3 52.5 1.7 Us
LINKNCLIN 5§ Sr2 2.5 US
LNKMNOLIN F 62.3 1.9 us
UNKNCLIN 8 77.5 2,3 us
LNICHOLIN 2 87.4 2,8 us
UNKNGLN 1 93.4 1.9 Ug
LINKNOWN 11 188.8 1,8 US
DINKROWN 12 125.8 1.1 U§
LRMKNDAN i3 198.8 289.8 aUS
URKNOWN 14 162.2 3,7 Vs
ENKNOLIN 13 181.7 232,6 alUS
LNKCNEIN 16 131.7 465.0 mUs
UNKNGLIN 18 235.8 144.9 mUS
LNKHOLIN 28 343,32 328.1 mUS
HNNDLIN 21 3P1.2 1.4 US
UNKNOWN 22 448,18
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STaRt
STRRT
1 33

aiT
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STOF @  629.4

SAHPLE LIBRARY 2 JUN 22 1983 12:33 STOP @ 6964 T
ANOLTSIS R 33 NCARTHUR SAMPLE LIBRARY 2 tun 22
l13a: 3
INTERNAL TEMP 31 OAKLAND SNOLYSIS 2 45 pearmn . o O
GAIN 5 33p-4e.92 INTERNAL TEMP 23  gewianp
8AIN T 33842
______________________ e .82

T % #op. 0 COMPOUND MAME  PEAK  R.T. AREA/PPR
SHPLE LIBRARY 2 JUN 22 1383 17:13 : ae us COMPOUND NAME  PEAR R, T. AREACFPI
ANALYSES # 36  MCARTHUR LEENCUN 1 6.4 -6
INTERNAL TZMP 31  OAKLAND LINKNOWIN 2 3. : 1:' 2 us UNKNOLIN 1 88,5 1.3 Kus
GAIN 5 33p40.02 ; URChOwN 3 g oaez LNKNOLIN 2 128.9 14,1 us

UNKROWN 4 52.3 4.2 LS LNKNOLIN 3 134.8 8.4 ug
ISHTOUND mASE PEAM R, T, AREACPP UNKIOLN 5 #81.5 7.8 US ) LINKNOL 4+ 155.8 25.2 ug

UNKNOUN s 8.8 7.5 US LNKNOLIN 5 1767 2.5 uvs
NNC N L UKD 7 80.8 1.8 l:; LNKNORN 8 188.2 4. us i
UKy Js z 22 UNKNOGN 8 8.3 7.8 < HnNDLN 7 285.8 3,1 vs :
. o a- INENOWN 3 3%.4 31 U UNKNOLIN g 2.4 7.5 U8 [
NEE o LCHOLN 18 ii4.1 4.3 US LNKNOLIN 12 2385 198.7 s :
M >, RCNOLN 11 126.8 3.3 US LINNOLN 11 3367 1.4 us i
RN UNKNDMWN 12 145.2 5.9 US LKNOLIN 17 5632 5'2 os !
R UMKNOHN i3 174.2 4.5 VS LINKNGIN 13 43,4 :-a w !
IR UMKNGLIN 14 181.2 1.3 V8 LiNKNOLN 19 5341 118.4 ws :
K LR UNKROBIN 15 214.2 1.7 VS : H
g S UNKNOLIN 18 2896 B43.7 mUS ‘
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START

w 23

STOP @ see.s

SANPLE LIBRARY 2 JUN 22 1992 13:118
ARALYSIS & 41 NCARTHUR

INTERNAL TEMP 29 OAKLAND

GAIN 58 330-40.82

CONPOUND NANE  PEAK R.T. PREA-PPRM

UNKRNOMN 2 2.3 287.2 aVS
UNKNOWN 3 25.3 1.5 us
UNKNOLN % 32,3 1.8 us
IINKHOWN 5 48.8 (7.8 US
UNKHGLIN 8 53,8 ,5.7 us
LINKRGLN ? 62.6 7.3 us
UNKNDUN §3.3 153.8 US
LINKNDEN 2 193.8 2.1 us
UnCNGLIN 12 117,58 33,) ug
LINKNDEIN 11 131.8 7.2 ug
UNKNOLIN 12 151.2 13.8 US
UNKNCLR 13 181.7 12,2 uS
LNKNGIN 14 20@.4 S.5 US
UMKNOWN 15 223.8 3.7 U§
UNKNOWN 16 283.5 8.p US
UNKNGHN 17 33@.4 2.1 vs
UNKNGLN 18 3354.7 2.7 US
UNKNOWN 19 323,2 2,2 us
LINKNOLIN 20 312.4 2.4 uUs
UNKNGIIN 2 44,8 2,4 US
UNKNOLIN 22 S16.1 1.3 U§

\C&( {-

PHOTGOUAC

START _

LD,

STOP @ 8355.7

SA{¥LE LIBRARY 2
ANALTSIS # 42
INTERNAL TEMP 23
BAIN 12

Juw 22 1983
REARTHUR
DAKLAKD
338-40.02

18321

COMPELNG MAME  PEAK R.T. AREA/PRH

UtadNELIN
LINKNOHN
UNKNDLIN
UNKNOLIN
UNKNOLN
Lok
LINKNOWN
UNKNGHN
UnKNOMN
UNKNOWN
LNKRGLIN
UNKNGUIN
LNKNORN
UNKNOWN
LINKNOWN
LK NGLIN
LNKNGLIN

3  32.2 764.8 mUS
4 34.8 553.7 mUS
5 472.5 1.2 Vus
& 50.3 726,27 aUS
7 S6.1 Pi1a.4 =u§
8 65.3 928.2 sS
.3 _.75.3 2.3 us
i@ B85.3 2,) Us
11 96.9 1.7 VS
12 1e5.7 738.8 VS
13 1721.B 1.3 WS
12 134.8 682,1 aUS
15 154.8 1,4 US
18 185.7 1.1 s
17 20%.2 138,27 miS
18 228.9 127.4 mUS
19 289.1 249.8 myS

D 24
50
PHOTOUAC

START

STOP @  goe.g

SANMPLE LIBRARY 2 JUN 22 1989 13:49
ANALYSIS @ 47  MCARTHUR
INTERMAL TEMP 2  DRKLAND

GAIN 18 33@-9p.22

COMPOUND NAME  PEAK  R.T. AREA/PPN

UNKNCLIN 3 48.3 208.3 nus
HNKNDLIN 1 52.1 126.8 mUS
LUNKNOLN S5 S7.5 141.@ aUS
LUNKNOWN ] 86,7 104.8 mVs
UNKNGLIN 7 76.3 34,8 ou$
UNKNOLIN 8 88.2 211.5 mUS
LNKROLN 11 125.2 128.2 abS
LINKNOLIN 13 162.2 247.7 s
LUNKNOWN 16 371.2 4839.4 aUS
TRKHOUN 17 490, 133.4 S




