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EXECUTIVE SUMMARY

The results of the 13 Ociober 1989 groundwater sampling conducted by WGR at Chevron
service station #91924 in Livermore, California, indicated detectable concentrations of total petroleum
hydrocarbons (TPH) and aromatic hydrocarbons in groundwater from five of the eight on-site wells and
five of the ten off-site wells. The highest concentrations of TPH and aromatic hydrocarbons were
detected in a grab sample collected from well C-14, located along Southfront Road, which contained
86,000 parts-per-billion (ppb) TPH, 12,000 ppb benzene, 16,000 ppb toluene, 1,600 ppb ethylbenzene,
and 13,000 ppb total xylenes. The estimated groundwater flow direction on 12 October 1989 was to the
west at a gradient of about 1.8%.

In general, TPH and aromatic hydrocarbon concentrations are similar to those reported in the
previous sampling in June 1989. The highest concentrations of TPH and aromatic hydrocarbons in
groundwater collected from on-site were detected in water samples from wells C-6 and C-7, located
downgradient of the former underground storage tanks. Groundwater samples from well C-6 contained
3,500 ppb TPH, 32 ppb benzene, 81 ppb toluene, 100 ppb ethylbenzene, and 530 ppb total xylenes.
Samples from well C-7 contained 3,900 ppb TPH, 1,300 ppb benzene, 160 ppb ethylbenzene, and 150
ppb total xylenes. Lower concentrations of fuel hydrocarbons were found in groundwater from on-site
wells C-1, C-2 and C-5. TPH and aromatic hydrocarbons were below the detection limits in
groundwater from oa-site wells C-3, C-13 and C-15.

Groundwater samples collected from monitor well C-17, located on the Mobil service station
property, contained 17,000 ppb TPH, 48 ppb toluene, 230 ppb ethylbenzene and 480 ppb total xylenes.
TPH and aromatic hydrocarbons were below the detection limits in samples from off-site wells C-8, C-
10, C-11, C-12 or C-18.

024R1JAQ.WP i
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1 INTRODUCTION

This report presents the results of quarterly groundwater sampling conducted on 12 and 13
October 1989 by Western Geologic Resources, Inc. (WGR) at Chevron Service Station #91924, located
at 4904 Southfront Road in Livermore, California (Figure 1).

The scope of work for this project was to:

L Take depth-to-water and well-casing volume measurements in all groundwater monitor
wells and produce a potentiometric surface map based on the water-level

measurcments,

2. Collect groundwater samples from all the wells for analysis of total petroleum
hydrocarbons TPH and volatile organic compounds by EPA Methods 8015/3240 and
oil and grease by Standard Method 503E;

3 Produce distribution maps for TPH and benzene concentrations in the shallow
groundwatcr, update hydrographs and construct chemical concentration graphs of

benzene over time for all monitor wells;

4. Update the database for liquid-level measurements and for groundwater chemistry
data; and
5. Review the field and {aboratory results and prepare a report of investigation.
; (24R1JAO.WP 1
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2 BACKGROUND

Eight groundwater monitor wefls are located on the Chevron site (C-1 through C-3, C-5 through
C-7, C-13 and C-15), and ten wells are located off-site. The off-site wells are along Southfront Road
(C-8, C-9, C-14 and C-16), along First Street (C-18), and on the Mobil service station property west-
southwest of the site (C-10 through C-12, C-17 and C-19). Well C4 was destroyed when the
underground tanks were excavated (Figure 2).

Groundwater Technology, Inc. (GTI) of Concord, California collected groundwater
measurements from all available wells in March 1986, and March, May and June 1988. Depth-to-water
measurements taken in March 1986 indicated groundwater levels approximately 1.62 feet (ft) lower than
those measured in March 1988. Liquid hydrocarbons were detected at a thickness of 0.01 ft in monitor
well C-6 in June 1988, and a trace of liquid hydrocarbons were noted in well C-17 in March 1988.

Groundwater samples were collected by GTI on 15 March and 10 May 1988 and analyzed for
total fuel hydrocarbons (TFH) and aromatic hydrocarbons. TFH were detected in samples from all of
the wells sampled except for monitor welf C-12, located at the Mobil service station across the street
from the subject site, and monitor well C-15, located behind the Chevron station building, in the
northernmost corner of the site. The highest concentration of TFH reported was 120,000 parts-per-
billion (ppb), detected in groundwater from monitor well C-14, located along Southfront Road, midway
between the Chevron site and the Mobil service station. Samples from well C-14 also contained the
highest concentrations of benzene and totuene, at 13,000 ppb and 29,000 ppb, respectively. The highest
concentrations of both TPH and aromatic hydrocarbons for the on-site wells were detected in
groundwater samples from monitor well C-6 which contained 86,000 ppb TFH, 1,400 ppb benzene,
10,000 ppb toluene, 19,000 ppb total xylenes, and 3,000 ppb ethylbenzene. This is consistent with the
location of well C-6, approximately 15 ft west of the former underground storage tanks in an estimated
downgradient direction. Groundwater samples collected from well C-13, located approximately 15 ft east
and in an estimated upgradient direction of the former underground tanks, contained 250 ppb TFH, 2
ppb benzene, 3 ppb total xylenes, and 9 ppb ethylbenzene. Samples collected from the remaining on-site

024R1JAO.WP 2
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monitor wells ranged from 1,600 ppb to 27,000 ppb TFH, 82 ppb to 3,900 ppb benzene, 7 ppb to 1,900
ppb toluene, 36 ppb to 2,100 ppb total xylenes, and 30 ppb to 1,200 ppb cthylbenzene.

On 2 August 1989, WGR installed dedicated pump systems in all of the wells, with the exception
of wells C-11 and C-14, which have relatively low well-casing volumes. Each dedicated pump system
consists of an ISCO bladder pump with connecting polyethylene air and water hoses extending (o the
top of the well casing. Dedicated teflon bailers were installed in wells C-11 and C-14. WGR has taken
quarterly groundwater-leve]l measurements since July 1988, and collected groundwater samples since
October 1988. Liquid hydrocarbons were not observed in the wells during these samplings. Historic
liquid-level data and analytical results are presented in Tables 1 and 2, respectively.

024R LJA). WP 3
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3 GROUNDWATER SAMPLING

All of the on-site and off-site wells were sampled by WGR environmental technicians with the
dedicated sampling systems on 12 and 13 October 1989, according to the WGR. standard operating
procedure included in Appendix A. There was only enough water present in well MW-14 to collect a
grab sample for fuet hydrocarbon analysis. Approximately 135 gallons of water, purged from the wells,
was coliected and temporarily stored on-site in 55-gallon drums pending analytic results,

The groundwater samples and laboratory-supplied travel blanks, consisting of deionized water,

were sent under chain-of-custody to Superior Analytical Laboratory, Inc. (SAL) of San Francisco,
California. The chain-of-custody forms are included in Appendix B.

024R1TAO.WP 4
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4 ANALYTIC RESULTS

Analytic results are presented in Table 2 and laboratory reports are included in Appendix C.
The highest concentrations of TPH and aromatic hydrocarbons reported in the current analysis were
detected in a grab sample from monitor well C-14, located off-site in an estimated downgradient
direction from the former underground storage tanks. The grab sample contained TPH, characterized
as gasoline, at 86,000 ppb, as well as 12,000 ppb benzene, 16,000 ppb toluene, 13,000 ppb total xylenes,
1,600 ppb ethylbenzene and 930 ppb acetone. Because the groundwater collected was a grab sample,
and not collected according to the usval sampling protocol, the analytic data for well C-14 has been
excluded from the following section. There was insufficient groundwater collected from well MW-14

to test for oil and grease.

41 ON-SITE WELLS

Figure 2 is a distribution map of TPH in the shallow groundwater for 12 and 13 October 1989.
The highest concentrations of TPH in groundwater samples from the on-site wells were 3,500 ppb and
3,900 ppb, detected in samples from monitor wells C-6 and C-7, respectively. Both of these wells are
located within 15 fi of the former underground storage tanks in an estimated downgradient direction.
Wells C-3, C-13 and C-15, located in an estimated upgradient or cross gradient direction to the former
underground storage tanks, were below detection limits for TPH. Groundwater from the remaining on-
site monitor wells contained between 620 ppb to 1,600 ppb TPH.

Figure 3 is a distribution map of benzene in the shallow groundwater for 12 and 13 October
1989. Graphs with concentrations of benzene over time in groundwater from selected wells are included
as Appendix D. Benzene was detected in groundwater samples from wells C-1, C-6 and C-7 at 64 ppb,
32 ppb and 1,300 ppb, respectively. Concentrations of toluene in groundwater were found to be below
the detection limit of 5 ppb (50 ppb for the sample from well C-7) except for the sample collected from
monitor well C-6, which contained 81 ppb toluene. Total xylenes and ethylbenzene were detected in

O024RLUAOIWP 5
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sample from wells C-1, C-2, C-6 and C-7. Total xylenes ranged from 10 ppb in the sample from well
C-2, to 530 ppb in the sample from well C-6. Ethylbenzene concentrations ranged from 17 ppb (well
C-2) to 100 ppb (well C-7). Groundwater collected from monitor well C-5 contained 10 ppb
cthylbenzene but was below the detection limit of 5 ppb for all other volatile organic compounds
analyzed. Groundwater samples collected from monitor wells C-3, C-13 and C-15 were below detection
limits for all aromatic compounds analyzed. i,2-Dichloroethane (1,2-DCA) was not detected in any of
the water samples collected from the on-site wells. Carbon disulfide (CDS) was detected in the
groundwater sample from well C-1 at 5 ppb. Oil and grease were not present above the 5 ppm

detection limit in any of the groundwater samples from the on-site wells.

4.2 OFF-SITE WELLS

TPH, characterized as gasoline, were detected in the groundwater from wells C-9 and C-16, at
1,300 ppb, and 1,000 ppb, respectively. These wells are located on Soutbfront Road in an estimated
downgradient direction relative to the former underground storage tanks. The groundwater samples
from wells C-17 and C-19, located on the Mobil service station property, also coatained TFH
characterized as gasoline, at 17,000 ppb and 540 ppb, respectively. TPH were not detected in the
groundwater samples from off-site wells C-8, C-10, C-11, C-12 and C-18.

Benzene was detected in the groundwater from off-site wells C-9 and C-16 at 7 ppb and 26 ppb,
respectively. Toluene, xylenes and ethylbenzene concentrations were detected in groundwater samples
from off-site wells C-9 and C-16, located along Southfront Road, and also from well C-17, located on
the Mobil station property. Toluene was detected at a concentration of 48 ppb in the sample from well
C-17. Total xylenes were found in samples from wells C-9 and C-17 at 50 ppb and 480 ppb, respectively.
Ethylbenzene was found in samples from wells C-9, C-16 and C-17 at 16 ppb, 7 ppb and 230 ppb,
respectively. Aromatic hydrocarbons were not detected in the groundwater samples from wells C-8, C-
10, C-11, C-12, C-18 and C-19.

1,2-DCA and CDS were only detected in the groundwater samples from off-site well C-19 at
13 ppb each. Oil and grease were not present above the detection limit of 5 ppm in any of the
groundwater samples collected from the off-site wells.

024R1JAD.WP 6
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5 ANALYTICAL TRENDS

5.1 ON-SITE WELLS

Concentrations of fuel hydrocarbons in the groundwater have remained similar for on-site wells
C-1, C-2, and C-5 through C-7 since the last sampling period, though current concentrations are
somewhat lower than reported in earlier (March and October 1988) sampling periods. Low
concentrations of fuel hydrocarbons present in previous sampling periods were not detected in the
samples from wells C-3 and C-13 above the detection limits of 500 ppb for TPH and 5 ppb for aromatic
hydrocarbons, CDS, not tested for prior to the current analysis, was detected at 5 ppb in the water
sample from well MW-1. Fuel hydrocarbons have never been detected in groundwater samples from
well C-15. Oil and grease remained below the detection limit of 5 ppm in the current analysis.

52 OFF-SITE WELLS

Concentrations of fuel hydrocarbons have remained similar for off-site wells C-9, C-14, C-16,
C-17 and C-19, though concentrations were somewhat higher in earlier (March and October 1988)
sampling periods. Fuel hydrocarbons, present in previous samplings, were not detected in the
groundwater samples from well C-8. Low concentrations of fuel hydrocarbons present in previous
sampling periods were not detected in the samples from wells C-10 and C-11 above the detection [imits
of 500 ppb for TPH and 5 ppb for aromatic hydrocarbons. Fuel hydrocarbons have never been detected
in the water samples from wells C-12 and C-18. CDS, first analyzed in October 1989, was detected in
the water sample from well C-19 at 13 ppb. Oil and grease, which were detected in the June analysis
at 4 ppm in samples from wells C-10 and C-11, were below the detection limit of Sppm for all off-site

wells in the current analysis.

024R1IJAO.WP 7
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6 GROUNDWATER FLOW

Figure 4 shows the potentiometric surface of the shallow groundwater on 12 October 1989.
Table 1 presents groundwater elevation data. Estimated groundwater flow direction is to the west at
a gradient of about 1.9%. Sample calculation A shows how the gradient was derived.! Hydrographs
showing groundwater fluctuations over time are included in Appendix E.

1 SAMPLE CALCULATION A: GROUNDWATER GRADIENT CALCULATION
From Figure 4; reference line a-a’

Gradient = h = 1 foot 0.019x 100 = 1.9%
1 54 ft

h = 506.0 f - 505.0 ft = 1 foot
1 = 54 ft (distance along a-a")

(024R1JAO. WP 8
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TABLE 1. Liquid Level and Top-of-Casing Elevations
Chevron Service Station # 91924
4904 Southfront Road
Livermore, California

Monitor  Date TOC DTLH DTW LHT Elev.-IH Elev.-W
Well e e ———— feet———————————————————
ONSITE WELLS
c -1 28 Mar 86 b520.39 -—= 11.75 - -_— 508.64
c -1 15 Mar 88 520.39 -——= 13.50 —— ——— 506.89
c -1 10 May 88 520.39 -— 13.65 - - 506.74
c -1 10 Jun 88 520.39 —-—— 14.72 - - 505.67
cC -1 25 Jul 88 520.39 -—— 13.50 -— - 506.89
c-1 13 Oct 88 520.39 - 13.50 - - 506.89
c-1 1l Jan 89 520.39 - 12.89 - - 507.50
c -1 10 Apr 89 520.39 -—= 13.65 - C——— 506.74
c -1 26 Jun 89 520.39 - 13.94 - - 506.45
c-~1 12 Oct 89 ©520.39 -—— 13.92 - - 506.47
c -2 28 Mar 86 520.76 - 11.98 - -— 508.78
c -2 15 Mar 88 520.76 —— 13.77 - - 506.99
cC -2 10 May 88 520.76 —— 14.03 - - 506.73
c -2 10 Jun 88 520.76 - 15.12 - ——— 505.64
c -2 25 Jul 88 520.76 -——- 13.86 i - 506.90
c -2 13 Oct 88 520.76 -——= 14.11 - - 506.65
c -2 1 Jan 89 520.76 - 12.83 - - 507.93
c -2 10 Apr 89 520.76 - 14.04 - - 506.72
c -2 26 Jun 89 520.76 —— 14.34 - - 506.42
c -2 12 Oct 89 520.76 -—— 13.92 - - 506.42
c -3 28 Mar 86 521.31 —— 12.24 - - 509.07
c-3 15 Mar 88 521.31 - 14.21 - - 507.10
c -3 10 May 88 521.31 - 14.43 - - 506.88
c -3 10 Jun 88 521.31 - 15.53 —— - 505.78
cC =23 25 Jul 88 521.31 C——— 14.22 - —-—— 507.09
cC-3 13 Oct 88 521.31 —— 14.10 —-—— - 507.21
c -3 1l Jan 89 521.31 -— 12.70 - - 508.61
cC -3 10 Apr 89 521.31 - - 14.36 —-——- - 506.95
cC -3 26 Jun 89 521.31 -— 14.74 - - 506.57
c -3 12 Oct 89 521.31 - 14.70 - - 506.61
cC -5 28 Mar 86 520.82 - 12.00 —-——- -——- 508.82
C -5 15 Mar 88 520.82 - 13.75 — - 507.07
c-5 10 May 88 520.82 - 13.92 - - 506.90
cC -5 10 Jun 88 520.82 - 14.98 —-—— —-— 505.84
c-5 25 Jul 88 520.82 - 13.72 —— - 507.10
c -5 13 Oct 88 520.82 —-— 13.84 - —— 506.98
c-5 1l Jan 89 520.82 —— 13.41 — - 507.41
c-5 10 Apr 8% 520.82 -— 13.88 - - 506.94
c~-5 26 Jun 89 520.82 —— 14,14 -—— ——— 506.68
c-5 12 Oct 89 520,82 - 14.15 - - 506.67
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TABLE 1. Liquid Level and Top-of-Casing Elevations
Chevron Service Station # 91924
4904 Southfront Road
Livermore, California

Monitor Date TOC DTLH DTW LHT Elev.-1LH Elev.-W
Well e — e —————————— feet-=—m———m————————
C -6 28 Mar 856 519.62 —_——— 11.12 — ——— 508.5%0
C -6 15 Mar 88 519.62 fm—-—— 12.93 - —-—— 506.69
C -6 10 May 88 519.62 - 13.03 - —— 506.59%
C -6 10 Jun 88 519.62 14.10 14.11 0.01 - 505.51
C -6 25 Jul 88 5l9.62 - 12.95 - — 506.67
C -6 13 Oct 88 b519.62 - 13.14 - —— 506.48
C -6 1l Jan 89 b519.62 - 12.14 ——— - 507.48
C -6 10 Apr 8% 519.62 —— 12.98 —_—— ——— 506.64
C -6 26 Jun 89 519.62 - 13.39 - ——— 506.23
C -6 12 Oct 89 519,62 - 13.40 - - 506,22
cC -7 28 Mar 86 520.30 - 11.67 - - 508.63
c -7 15 Mar 88 520.30 —-—— 13.48 - - 506.82
cC -7 10 May 88 520.30 -—— 13.60 -_—— - 506.70
c -7 10 Jun 88 520.30 - 14.68 - - 505.62
C -7 25 Jul 88 520.30 - 13.43 —— —— 50&6.87
cC -7 13 Oct 88 520.30 - 13.61 - - 506.69
c -7 1 Jan 89 520.30 - 12.66 - —-—— 507.64
c -7 10 Apr 89 520.30 - 13.60 —— — 506.70
c -7 26 Jun 89 520.30 - 13.88 - - 506.42
c -7 12 Oct 89 520.30 —_— 13.81 - - 506.49
C =13 28 Mar 86 522.24 —— 12,95 ——— —-— 509.29
Cc -13 15 Mar 88 522.24 _— 14.82 - - 507.42
c -13 10 May 88 522.24 -—— 15.03 —-——— - 507.21
C =13 10 Jun 88 522.24 - 16.10 - - 506.14
Cc -13 25 Jul 88 522.24 - 14.73 - —— 507.51
C -13 13 Oct 88 522.24 —-_— 14.91 —— - 507.33
C =13 1 Jan 89 522.24 —-—— 14.10 - —— 508.14
c -13 10 Apr 89 522.24 — 14.99 - - 507.25
c -13 26 Jun 89 522.24 - 15.16 - -—— 507.08
Cc =13 12 Oct 89 522.24 - 15.23 - - 507.01
c -15 28 Mar 86 522.41 - 13.14 - —-—— 509.27
c ~-15 15 Mar 88 522.41 - 15.13 - - e 507.28
Cc =15 10 May 88 522.41 - 15.40 —— - 507.01
c =15 10 Jun 88 522.41 — 16.49 —-— ——— 505.92
Cc -15 25 Jul 88 522.41 - 15.17 - - 507.24
c =15 13 oct 88 522.41 -— 15.33 - - 507.08
C -~15 1l Jan 89 522.41 —— 13.70 - -— 508.71
C =15 10 Apr 89 522.41 - 15.34 —— —— 507.07
c -15 26 Jun 89 522.41 - 15.72 - - 506.69
C «15 12 Oct 8% 622.41 - 15.69 - ——— 506.72
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TABLE 1. Liquid Level and Top-of-Casing Elevations
Chevron Service Station # 91924
4904 Southfront Road
Livermore, California

Monitor Date TOC DT1H DTW LHT Elev.=-LH Elev.=-W
Well e feet---------- ---------—-——

FIRST STREET WELLS

C -18 28 Mar 86 518.96 - - - - -

C -18 15 Mar 88 518.9¢6 - - - - -

C -18 10 May 88 518.96 -——— —— - ——— -

c -18 10 Jun 88 518.96 - 14.89 - - 504.07
c -18 25 Jul 88 51B.96 - 13.79 - —-—— 505.17
C -18 13 oct 88 518.96 - 13.86 —-—— - 505.10
c -18 1 Jan 89 518.96 - . 13.94 - - 505.02
C -18 10 Apr 89 518.96 - 14.86 - - 504.10
C -18 26 Jun 89 518.96 - 14.02 - -—— 504.94
C -18 12 Cct 89 518.96 - 15.06 —-—— - 503.90

SOUTHFRONT RCAD WELLS

c -8 28 Mar 86 519.74 - 11.78 -—- - 507.96
cC -8 15 Mar 88 519.74 - 13.63 - —— 506.11
cC -8 10 May 88 519.74 —-— 13.74 - - 5$06.00
cC -8 10 Jun 88 518.74 - 14.89 - ——— 504.85
c -8 25 Jul 88 519.74 - 13.65 -—- - 506.09
cC -8 13 Cct 88 515.74 - 13.78 - - 505,96
cC -8 1 Jan 89 519.74 —-— 12.68 - - 507.06
cC-38 10 Apr 89 519.74 - 13.77 - - 505.97
cC -8 26 Jun 89 519.74 - 14.03 - - 505.71
c-8 12 Oct 89 519.74 —-—— 14.06 - - 505.68
c-9 28 Mar 86 519.52 —— 11.24 - —-—— 508.28
cC -9 15 Mar 88 519.52 - 12,92 - - 506.60
c-9 10 May 88 519.52 - 13.12 - - 506.40
c=-9 10 Jun 88 519.52 - 14.16 - - 505.36
c=-9 25 Jul 88 519.52 - 13.00 —-——- - 506.52
c-9 13 Oct 88 519.52 - 13.13 - - 506,39
cC-9 l Jan 89 519.52 - 12.19 -—— - 507.33
c-9 1C Apr 89 519.52 —— 13.11 - - 506.41
C-9 26 Jun 89 519.52 - 13.40 - - 506.12
c-9 12 Oct 89 519.52 —— 13.46 ——— —— 506.06
C -14 28 Mar 86 520.08 —— —— - - -

c -14 15 Mar 88 520.08 - —— - —-—— -

C -14 10 May 88 ©520.08 —-——- 13.39 - - 506.69
C -14 10 Jun 88 520.08 —— 14.65 - —_— 505.43
c =14 25 Jul 88 520.08 - 13.47 —-—— —— 506.61
Cc -14 13 Oct 88 520.08 - 13.58 - - 506.50
cC -14 1l Jan 89 520.08 - 13.00 - - 507.08
C -14 10 Apr 89 520.08 —— 13.47 —-—— —— 506.61
C -14 26 Jun 89 520.08 - 13.80 - - 506.28
c -14 12 Oct 89 520.08 -—- 13.62 - - 506.46
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TABLE 1. Liquid Level and Top-of-Casing Elevations
Chevron Service Station # 91924
4904 Southfront Road
Livermore, California

Monitor Date TOC DTLH DTW LHT Elev.-1H Elev.-W
Well o o e e e o e e o e v feetrmmmmmcrr v
cC ~16 28 Mar 86 519.68 -—— —— —— -— —-——

C =-1ls6 15 Mar 88 519.68 —-—— - - —— -

C =16 10 May 88 519.68 —_—— 13.78 — —-—— 505.90
C -1l6 10 Jun 88 6519.68 —— 14.88 - —-—— 504.80
C =16 25 Jul 88 519.68 - 13.69 - _— 505.99
C -1l6 13 oct 88 519.68 —-—— 13.80 -—— —_—— 505.88
Cc =16 1 Jan 89 519.68 — 13.45 —— ——— 506.23
C -16 10 Apr 89 519.68 - 13.78 -—— - 505,90
C =16 26 Jun 89 519.68 - 14.02 - - 505.66
C -16 12 Oct 89 519.68 - 14.01 — - 505.67

MOBIL STATION WELLS

C ~10 28 Mar 86 520.41 - Dry e —-——— —-——

c =10 15 Mar 88 520.41 - 14.86 - —— 505.55
C =10 10 May 88 520.41 - 14.90 —-—— -—— 505.51
C =10 10 Jun 88 520.41 —_— 15.94 —— —— 504.47
Cc =10 25 Jul 88 520.41 —-_—— 14.85 —— - 505.56
C -10 13 Oct 88 520.41 —— 14.90 - —-—— 505.51
c -10 1 Jan 89 520.41 - 14.83 —-—— - 505.58
C =10 10 Apr 89 520.41 -— 14.90 - - 505.51
C =10 26 Jun 89 520.41 -_— 15.12 - —_—— 505.29
C -10 12 Oct 89 520.41 - 15.11 -— -— 505.30
Cc -11 28 Mar 86 520.04 - 13.82 - - 506.22
C =11 15 Mar 88 520.04 - 14.49 —— —-—— 505.55
C -11 10 May 88 520.04 - 14.31 - —_— 505.73
c -11 10 Jun 88 520.04 —-—— 15.47 - —— 504.57
Cc =11 25 Jul 88 520.04 - 13.60 - —-—— 506.44
Cc -11 13 Oct 88 520.04 —-—— 14.53 - —_—— 505.51
Cc -11 1 Jan 89 520.04 - 14.10 —— —-——— 505.94
c ~-11 10 Apr 89 520.04 - 14.36 - —-— 505.68
C =11 26 Jun 89 520.04 —_— 14.58 —— —— 505.46
c -11 12 Oct 89 520.04 —— 14.71 —-—— -— 505.33
c -12 28 Mar 86 519.82 —— 13.61 —— - 506.21
Cc =12 15 Mar 88 519.82 e 14.55 —— - 505.27
c =12 10 May 88 51%.82 —_—— 14.57 —_——— —— 505.25
Cc -1z 10 Jun 88 519.82 - 15.63 - —— 504.19
c -12 25 Jul 88 519.82 —— 14.51 —-—— — 505.31
C -12 13 oct 88 519.82 - 14.60 - - 505.22
Cc =12 13 Jan 89 519.82 — 14.62 - ——— 505.20
C ~12 10 Apr B9 515.82 - 14.61 - - 505.21
Cc =12 26 Jun 89 519.82 — 14.75 - — 505.07
c -12 12 Oct 89 519.82 — 14.77 - —— 505.05
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TABLE 1. Liquid Level and Top-of-Casing Elevations
Chevron Service Station # 91924
4904 Southfront Road
Livermore, California
Monitor Date TOC DTLH DTW LHT Elev.-1H Elev.-W
Well e m -~ ———————— o feet-——————————————wmanaw
c -17 28 Mar 86 520.82 - 13.48 - - 507.34
c -17 15 Mar 88 520.82 - 14.76 Trace - 506.06
C ~17 10 May 88 520.82 —— 14.77 - - 506.05
Cc -17 10 Jun 88 520.82 -—— 15.84 - - 504.98
c =17 25 Jul 88 520.82 - 14.63 —-—— - 506.19
c =17 13 Oct 88 520.82 —— 14.83 _ - 505,99
Cc =17 1l Jan 89 520.82 - 14.78 - - 506.04
c -17 10 Apr 89 520.82 - 14.83 - —— 506.06
c -17 26 Jun 89 520.82 - 15.03 - —— 505.79
c =17 12 Oct 89 520.82 - 15.02 - —-—— 505.80
C -19 28 Mar 86 520.99 - - ——— - -
C -19 15 Mar 88 520,99 - - —-—— —— ——
c =19 10 May 88 520.99 —— 15.23 —— —-—— 505.76
c -19 10 Jun 88 520.99 - 16.58 - ——— 504.41
c -19 25 Jul 88 520.99 - 15.19 —— ——— 505.80
C =19 13 Oct 88 520.99 —— 15.27 - —— 505,72
Cc =19 1l Jan 89 520.99 ——— 15.20 —-_ —— 505.79
Cc -19 10 Apr 89 520.99 - 15.24 ——— —— 505.75
c -19 26 Jun 89 520.99 - 15.44 ——— - 505.55
C =19 12 Oct 89 520.99 ——— 15.47 - - 505.52
RW 10 May 88 518.54 —— 13.01 - ——— 505.53
RW 10 Jun 88 518.54 - 14.01 —— — 504.53
Notes:
TOC = Top Of Casing Elevation
DTLH = Depth To Liquid Hydrocarbon
DTW = Depth To Water
LHT = Liquid Hydrocarbon Thickness

Elev.-1H = Elevation Of Liquid Hydrocarbon

Elev.-W = Elevation Of Water
RW = Recovery Well

1-024.01/T1DE9
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TABLE 2. Analytic Results for Groundwater Samples
Chevron Service Station # 91924
4904 Southfront Road
Livermore, California
Well Date LAB D&G FC TFH TPH TPPH  Benzene Toluene E-Benzene Xylenes 1,2-DCA cDS
PPN Cmeeesesesssssesscsssassssrasessas [ e R AL LSt
Onsite Wells
c-1 15 Mar 8B GTEL --- -=- 27000 .- a-- Fg(t] a7 610 2100 m-- -=-
€-1 130cts88 BC --- Gas 3200 .- 220 1 &2 130 ---
-1 12 Jan 89 SAL  --- Gas --- 4000 820 43 490 260 ---
c-1 10 Apr B9 CCAS <3.0 Gas - --- 4000 100 <5 70 50 <% .-
C - 1D 10 Apr B9 CCAS --- Gas --- we- 4000 100 <5 60 50 <5 aus
C-1 26 Jun 89 CCAS <3.0 Gas --- --- &00 97 20 &0 50 3 ---
C- 10 26 Jun 89 CCAS --- Gas .- .- 570 ) 15 44 35 1.7 .-
c-1 13 Oct B9 SAL <5 Gas .- 1600 === &4 <5 51 48 <5 5
C-2 15 Mar 88 GTEL --- --- 22000 --- --- 3900 1900 1200 1200 --- -
C-2 130ct 8 BC --- ~--- <1000.0 --- .- <0.5 <0.5 <0.5 <0.5 - .=
cC-2 12 Jan B9 SAL  --- an- .- 1000 --- 25 3 B3 59 .- ---
C-2 10 Apr B9 CCAS <3.0 Gas --- . 600 2.5 <0.2 15 12 «0.2 ---
€C-20 10 Apr 89 CCAS --- --- --- --- <10000 <10 <10 1 1" <10 .-
C=-2 26 Jun B? CCAS <3.0 Gas - .- 640 5.3 8 18 14 «<0.5 =--
C-20 26 Jun B9 CCAS --~ Gas .- --- 7s0 3.7 0.6 13 B.2 2 .-
C -2 13 0ct B9 SAL <5 Gas - &30 --- <5 <5 17 10 <5 <5
C-3 15 Mer BB GTEL --- --= 2100 --- .- 8s a8 30 36 --- ---
C-3 130ctB88 BC --- --- <1000.0 - --- <0.5 <0.5 <0.5 <0.5 - ---
C-3 12JenB89 SAL -~ --- --- <1000.0 --- 7 2 8 " re- =--
C -3 10 Apr 89 CCAS <3.0 Gas - --- 200 2.1 <0.2 4.4 2.6 1.4 ---
C-3 26 Jun B9 CCAS <3.0 Gas --- --- 260 1.1 0.7 4.9 1.6 1.5 ---
C-3 13 0ct 89 SAL <5 --- --- <500 --- <5 <5 <5 <5 <5 <5
C-5 15 Mar 88 GTEL --- --- 1600 --- --- 82 7 77 95 --- ---
€C-5 130ct 8 BC --- Gas 2300 -e- --- <0.5 <0.5 <0.5 <0.5 -
€C-5 12Jdan 89 SAL  --- .- .- <1000.0 --- 52 3 44 52 .-- ---
C-5 10 Apr 89 CCAS <3.0 Gas --- --- 180 2.6 <D.2 &.2 5.5 1.4 ---
C-5 26 Jun 89 CCAS <3.0 Gas --- --- 420 7.6 0.8 40 56 1.5 ---
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TABLE 2. Analytic Results for Groundwater Samples

Chevron Service Station # 91924

4904 Southfront Road

Livermore, California
Well Date LAB 0& G FC TFH TPH TPPR  Benzene  Toluene E-Benzene Kylenes 1,2-DCA  LDS

PPN Ceereosooossernecccosssseecnnenoe R ehheREEECLRE >

C-5 13 0ct 89 SAL <5 Gas .- 620 - <5 <5 10 <5 <5 <5
C-6 15 Mar B8 GTEL --- --- 44000 --- --- 870 4800 1500 8200 - =--
C-6 10 May 88 GTEL --- --- B&00D --- --- 1400 10000 3000 19000 .-- ---
C-6 13Dct8 BC --- Gas 5300 --- --- 300 600 260 1600 - ---
C-6 12Jan 89 SAL  --- Gas --- 5000 --- 2560 110 270 720 === ---
C-6&6 12 Apr B9 CCAS 4.0 Gas --- - 5000 90 190 190 &80 <20 ---
C-6 26 Jun B? CCAS <3.0 Gas e --- 3600 i 250 140 610 <5.0 R
C -6 13 0Oct 89 SAL <5  Gas --- 3500 --- 32 a1 100 530 <50 <50
C-7 15 Mar 83 GTEL --- =--- 800D - --- 98 &9 120 120 --- ---
C-7 130ct 8 BC --- Gas 16000 --- --- 4400 220 1000 3000 --- .-
C-7 12Jan 89 5AL --- Gas - 8000 --- 950 4“7 670 640 --- -
C-7 12 Apr 89 CCAS <3.0 Gas --- --- 5000 1100 30 760 370 <20 ---
C-7 26 Jun 89 CCAS <3.0 Gas --- --- 6000 1300 50 600 340 <10 ---
C-7 13 0ct 89 SAL <5 Gas --- 3900 == 1300 <50 160 150 <50 <50
C-13 15 Mar 88 GTEL =---  --- 250 - ... 2 <0.,5 @ 3 --- .-
C-13 130ct 8 BC --- --- <1000.0 --- = 1.9 <0.5 <0.5 <0.5 --- .-
C-13 12Jan 89 SAL  --- --- - <1000 --- <0.3 0.6 & <0.3 --- .-
C-13 10 Apr 89 CCAS <3.0 --- an= - <100 <0.2 <0,2 8 <0.4 «0.2 an=
C-13 26 Jun B9 CCAS <3.0 --- .- --- <50 0.3 <2.0 <2.0 2.0 <0.2 ..
C -13 13 Oct 89 SAL <5  --- .- <500 -a- <5 <5 <5 <5 <5 <«
C-15 15 Mar 88 GTEL --- --- 1.0 - .- <0.5 <0.5 <0.5 <0.5 - ---
C-15 130ct 8 B --- --- <1000.0 .= .. <0.5 <0.5 <0.5 <0.5 -=-
C-15 12 Jen89 SAL --- =--- == <1000 m.- <0,3 <0.3 <0.3 <0.3 ---
C =15 10 Apr B? CCAS <3.0 --- - === <100 «0.2 <g.2 <0.2 «0.4 «<0.2 ---
C-15 26 Jun 89 CCAS <3.0 ~--- .- --- <50 <0.2 <2.0 «2.0 <20 <«0.2 ---
C-15 13 Oct B9 SAL LR --- <500 .- <5 <5 <3 <5 <5 <5

1-024.01/T2DE?
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TABLE 2. Analytic Results for Groundwates Samples

Chevron Service Station # 91924

4904 Southfront Road

Livermore, Califernia
well Date LAB D&G FC  TFH TPH TPPH  Benzene Toluene E-Benzene Xylenes 1,2-DCA (DS

I R PPb=-=nnmsssnnssassnssasnsoa s >
Southfront Road Wells

-8 15 Mar 88 GTEL --- === 7500 --- == 360 25 10 0.5 == ---
c-8 130ctB8 BC --- --- <1000.0 --- --- & 5.3 <0.5 0.5 --- -
C-8 12JanB¥SAL -~ ~--- --- <1000 --- 37 4 1 5 --- ---
C-8 12 Apr 8% CCAS 12.0 Gas .- === 3000 13 <5 <5 <5 S -
C-8 26 Jun B9 CCAS <3.0 Gas --- 780 14 6 <2,0 é 4 .e-
C -8 13 0ct 89 SAL <« --- --- <500 -.- <5 <5 <5 <5 <5 <5
C-9 15 Mar 88 GTEL --- === 20000 =-- - 540 560 580 3200 .- .-
C-9% 130ct88 BC --- Gas 2200 --- --- 57 8 20 150 --- e
C-9 12 Jan B9 SAL --- Gasg --- 2000 --- 39 12 51 45 =-- -a-
C-9 11 Apr 89 CCAS <3.0 Gas - .- 6000 16 20 55 240 2.1 a--
C-90 11 Apr 89 CCAS --- Gas .- --- 6000 14 " 25 45 290 <5.0 ---
C-9 26 Jun B9 CCAS <3.0 Gas --- 9300 37 63 140 690 <5.0 -
C-9 13 0ct B SAL <5 Gas - 1300 .- T <5 26 50 <5 <5
C -1 10 May 88 GTEL ~--- ~--- 120000 --- --- 13000 29000 2700 18 --- ---
C -4 13 0ct 88 --~  --- ... NS NS s NS NS NS NS - ===
C-1% 12 Jan 89 ~~-  --- .- NS NS - NS NS NS NS --- ---
C -1 12 Apr 89 --- NS --- NS NS .- NS NS NS NS NS -
C -14 26 Jun 89 CCAS --- Gas .- - 140000 14000 25000 3400 26000 30 .-
C -14* 13 Oct 89 SAL  --- Gas - 86000 - 12000 15080 1600 13000 <250 «250
* Also contained 930 ppb acetone.
C =16 10 May 88 GTEL --- === 4500 - - 1000 73 140 180 .- .-
€-16 130t 8 BC --- Gas 1600 .- .- 16 5.5 <1.¢ 16 --- .-
C-16 12 Jan 89 SAL --- Gas --- 1000 .- 360 1" 78 51 --- ---
C =16 11 Apr 89 CCAS <3.0 Gas - - 1500 130 4 21 19 8 se-
C-16 26 Jun 89 CCAS <3.0 dGas --- --- 1300 170 8 37 43 <1.0 e
C -16 13 Oct B9 SAL <5 Gas -.- 1000 --- 20 <5 7 <5 <5 -<5

1-024.01/T2DEY
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TABLE 2. Analytic Results for Grounduater Samples -

Chevron Service Station # 91924 7

4904 Southfront Road (op]

Livermore, California m

]

well Date LAB 0&G FC TFH TPH TPPH  Benzene Toluene E-Benzene Xylenes 1,2-DCA o1 =

ppm L e R [ e e et bl > o

o

First Street Wells ; ]

C-18 130ct 88 BC --- --- <1000,0 .- - <0.5 «0.5 <0.5 <0.5 .- --- =

C-18 12 4an 89 SAL --- --- --- <1000.0 .- <0.3 <0.3 <0.3 <0.3 --- - -

C-18 11 Apr 89 CCAS <3.0 --- --- <200 <0.2 <0.2 <0.2 <0.4 3.6 .- w

C-18 26 Jun 89 CCAS <3.0 --- .- <50 <0,2 <2.0 <2.0 <2.0 3.1 - o

C-18 13 Oct B9 SAL <5 -e- <500 - <5 <5 <5 <5 <5 <5 .

=

Mobil Station wells o

C -1 15 Mar BB GTEL --- --- 90 --- 7 <0.5 <0.5 «0.5 --- -e. :

C-¥0 130ct8 8 --- --- <1000.0 - <0.5 <0.5 <0.5 <0.5 --- - -

C-10 12 Jan 89 SAL =~~~ === -.- <1000 --- <0.3 <0.3 <0.3 <0.3 .- -=- -

C-10 11 Apr 89 CCAS <3.0 ---  --- —-- <300 4.8 <5 <05 a4 64 7

C-10 26 Jun 89 CCAS 4.0 --- --- --- <100 0.7 <0.5 <0.5 1.5 <0.5 s D
€ -10 13 Oct 89 SAL <5 --- --- <500 --- <5 <5 <5 <5 <5 <5
€C-11 140ct 8 BC --- Gas 1.9 -—- - 240 33 4.7 &7 --- -
C-11 12 Jen B89 SAL ~--- --- --- <1000.0 --- <0.3 0.8 <0.3 <0.3 --- ---
C -11 12 Apr 8% CCAS <3.0 --- - .- <50 4.3 <1 <1 <1 <1 ---
C-11 26 Jun 89 CCAS 4.0 --- - --- <50 2 <2.0 <2.0 <2.0 <0.2 --=
C-11 13 Oct 89 SAL <  --- - <300 --- <5 <5 <5 <5 <5 <5
C -12 15 Mar 88 GTEL --- --- <«1.0 --- .- <0.5 <0.5 <0.5 <0.5 --- ---
C-12 130ct 88 BC --- --- <1000.0 “-- <0.5 «0.5 <0.5 <0.5 -
C-12 12Jan 89 SAL  ---  --- .e- <1000.0 =-- <0.3 <0.3 <0.3 <0.3 --- ---
€ -12 11 Apr 89 CCAS «<3,0 --- --- --- <100 <0.2 <0.2 <0.2 0.4 <0.2 ---
C-12 26 Jun 89 CCAS <3.0 --- --- --- <50 0.2 <2.0 «2.0 <«.0  <0,2 ---
C-12 13 Oct BY SAL <§  --- =-- <500 == <5 <5 <5 <5 <5 <5
C-17 13 0ct B8 BC --- Gas 270,000 .- --- 18 00 750 5500 e
C-17 12 Jan B89 SAL --- Gas 190,000 - <15 490 2100 6700 - ---
€ -17 11 Apr 89 CCAS 6.0 Gas 27,000 30 150 320 1000 <10 ---

1-024.01/T20E9
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TABLE 2. Analytic Results for Groundwater Samples

Chevron Service Station # 91924

4904 Southfront Road

Livermore, California
Well bate LAB 0& G FC TFH TPH TPPH  Benzene Toluene E-Benzene Xylenes 1,2-DCA CDs

PPM ereerersrsscssseesssccsoceesocoos oo L >
C -17 26 Jun B9 CCAS <3.0 Gas --- --- 20,000 50 390 660 2000 <10 ---
C-170 26 Jun 89 CCAS --- Gas - - 27,000 40 420 740 2200 <10 “--
C -17 13 Oct 89 SAL <5 Gas wa- 17000 me- <25 48 230 480 <25 <25
C-19 10 May 8B GTEL --- --- 18 - - 1400 360 350 1300 - ---
C-19 130ct 83 BC --- --- <«<1000.0 a== .- B.3 4.7 b4 <0.5 --- .-
C-19 12 Jan B89 SAL --- --- --- <1000 .- 5 [ <0.3 <0.3 .- -
C-19 11 Apr 89 CCAS <3.0 --- -—- --- <1000 1.8 <2 <2 <4 13 ---
C =190 11 Apr 8% CCAS ~--- Gas .- - 500 1.2 «0.2 0.6 0.6 14 ---
C =19 26 Jun 89 CCAS <3.0 Gas --- --- 500 2.5 <5.0 <5.0 <5.0 26 ---
C 19 13 Oct 89 SAL <5 Gas .- 540 .- <5 <5 <5 <3 13 13
18 12 Jen 8% SAL  --- == .- - .- <0.3 <0.3 <0.3 <0.3 m.- ---
18 12 Apr 8% CCAS -~~~  =-- e - <50 <0.5 <1.0 «<1.0 <1.0 «<1,0 ---
B 26 Jun 89 CCAS ---  --- .- .- <50 <0,1 <1,0 <1.0 <1.0 <0.1 .-
8 13 Oct 8% SAL,  ---  --- .- <500 - <5 <5 <5 <5 <5 <5
Notes:

GTEL = GTEL Environmental Laboratories
BC = Brown and Caldwell Laboratories
SAL = Supericr Analytical Laboratories
CCAS = Central Coast Analytical Services

FC = Fuel charecterization

E-Benzene = Ethylbenzene

TFH = Total Fuel Hydrocarbons

TeH = Total Petroleum Hydrocarbons

TPPH = Total Purgeable Petroleum Hydrocarbons
1,2 DCA = 1,2-Dichloroethane

CDS = Carbon disul fide

ORG = Ofl and Grease

ppb = Farts per billion

ppm = Parts-per-million

NS = Not sampled because of poor recovery
T8 = Travel Blank

1-024.01/TZDEY



TABLE 2. Analytic Results for Groundwater Samples
Chevron Service Station ¥ 91924
4904 Southfront Road
Livermore, California

well Date LAB 0&G FC TFH TPH TPPH  Benzene
PP L AL L L L LR LT PP PRSI

Toluene E-Benzene Xylenes 1,2-DCA cos

D = buplicate Analysis
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® WESTERNGEOLOGICRESOURCES,INC.

STANDARD OPERATING PROCEDURES
RE: GROUNDWATER PURGING AND SAMFPLING
sor-4

Prior to water sampling, each well is purged by evacvating a minimum of three well-casing
volumes of groundwater or until the discharge water temperature, conductivity, and pH stabilize. The
groundwater sample should be taken when the water level in the well recovers to 80% of its static level.

The sampling equipment used consists of either a teflon bailer or a stainless steel bladder pump
with a teflon bladder. If the sampling system is dedicated to the well, then the bailer is made of teflon,
but the bladder pump is PVC with a polypropylene bladder. Forty milliliter (ml} glass volatile-organic-
analysis (VOA) vials, with teflon septa, arc used as sample containers.

The groundwater sample is decanted into each VOA vial in such a manner that there is a
meniscus at the top of the vial. The cap is quickly placed over the top of the vial and securely tightened.
The VOA vial is then inverted and tapped to sec if air bubbles are present. If none are present, the
sample is labeled and refrigerated for delivery under chain-of-costody to the laboratory. Label
information should include a sample identification number, job identification number, date, time, type
of analysis requested, and the sampler’s name.

For quality control purposes, a duplicate water sample is collected from each well, This sample
is put on hold at the laboratory. A trip blank is prepared at the laboratory and placed in the transport
cooler. It remains with the cooler and is analyzed by the laboratory along with the groundwater samples.
A ficld blank is prepared in the field when sampling equipment is not dedicated. The field blank is
prepared after a pump or bailer has been steam-cleaned, prior to use in a second well, and is analyzed
along with the other samples. The field blank demonstrates the quality of in-ficld cleaning procedures
to prevent cross-contamination, )

To minimize the potential for cross-contamination between wells, all the well-development and
water-sampling equipment that is not dedicated to a well is steam-cleaned between each well. As a
second precautionary measure, wells will be sampled in order of least to highest concentrations as
established by previous analyses.
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SUPERIOR ANALYTICAL LABORATORY, INC.
1385 Fairrax ST, STE. D. » San Francisco, Ca 94124 « PrHone (415) 847-2081

B TIFTIOCATE O F ANALY S TS

LARORATORY NOD.: 80172 DATE RECEIVED: 1G/13/89
CLIENT: Western Geclogical Resaurces DATE REPORTED: 10/23/8%9

CLIENT J02 NO,: 1-024-.01

ANALYSIS FOR TOTAL 0IL AND GREASE
hy Method 503F

AR Concentration {(mg/L)
z Sample Identification 0il & Grease
1 MW -1 NDIBH
2 MW -2 ND<B
3 Mw=-3 Nh<s
4 MW—d ND<3
5 MWw-6 ND<SH
3 MW-T ND<S
7 MW-8§ NI s
8 MW-9 ND<o
t¢] Mw=-10 ND<5

160 MW-11 ND<S

11 Mw-12 NDa
2 MW-13 ND<3

14 MWw-13 ND<E

15 ME-16 ND<B

16 MW-17 ND<H

17 Mw=-13 NLi< 3

18 MWw-19 ND<5

mg/L - parts per million {pem?

Method Detection Limit for Cil and Grease in Scil: 2Cmg/ke
Method Detection Limit for Cil and Grease in Water: 3smg/L

QAQC Summary: Duplicate RPD : 0%

Laboratory Manager

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

L

1385 Farrax St, S1e. D. * San Francisco, Ca 94124 - PHoNE (415) 647-2081
CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 10209 DATE RECEIVED: 10/13/89
CLIENT: Western Geologic Resources DATE REPORTED: 10/25/89
CLIENT JOB NO.: 1-024.01

ANALYSIS FOR TOTAL PERTROLEUM HYDROCARBONS
by Modified EPA $W-846 Method 8015

LAB Concentratien (ug/1)
= Sample Identification Gasoline Ransge
1 Mw-1 1600
2 MW=-2 630
3 MWw-3 ND<5G0
4 MW=-5 620
5 MIW-6 3500
6 Mw-7 3900
T MW=-8 ND<H500
8 MW-9 1300
9 MW-10 ND<500

i0 MWw-11 ND<500

11 Mw-12 ND<500

12 MWw-13 ND<500

13 Mw-14 86000

14 MW-13 ND<500

15 MW-16 1000

16 MWw-17 176000

17 Mik-18 ND<500

18 MW-19 540

19 Travel Blank ND<500

ug/L - parts per billion (ppb)

Minimum Detection Limit for Gasoline in Water: lmg/L
QAQC Summary: ,
Daily Standard run at Zmg/L: RPD Gasoline = <15%
MS/MSD Average Recovery = 91%: Duplicate RPD = 3%
Richard Srna, Ph.D.

Laboratory Dire

QUITSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

L T T P

1385 Farrax St, Ste. D. - San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE

LABORATORY NO. 10203-1

CLTIENT: Western Geolodic

EPA SW-846 METHOD 8240

Resources

O F ANALYSTIS

DATE RECEIVED: 10/13/89
10/25/89

DATE REPORTED:
JOB NO. 1-024.01

- VOLATILE ORGANICS

by Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-1

Compound ug/1 Compound ug/1
Chloromethane ND<10 Cis-1,3-Dichloropropene KND<5
Bromomethane ND<1C Trichloroethene ND<5
Vinyl Chloride ND<10 Dibromochloromethane ND<5
Chloroethane ND<10 1,1,2-Trichloroethane ND<5
Methylene Chloride ND<10 Benzene 64
Acetone ND<10 Trans-1.,3-Dichloropropene ND<5
Carbon disulfide 5 2-~Chloroethyvl vinyl ether ND<5S
Trichlorofluoromethane ND<5H Bromoform ND<5
1,1-Dichloroethene ND<5 - 4-Methvi-2-Pentanone ND<10
1,1-Dichlorcethane ND<H 2-Hexanone ND<10
1,2-Dichloroethene (total) ND<5 Tetrachlorcethene ND<5S
Chloroform ND<bH 1,1,2,2-Tetrachloroethane ND<35
1,2-Dichloroethane ND<B Toluene ND<5
2-Butanone ND<20 Chlorobenzene ND<5
1,1,1-Trichloroethane ND<5 Ethylbenzene 51
Carbon Tetrachloride ND<5 Styrene ND<5
Vinyl Acetate ND<10 Total Xylenes 48
Bromodichloromethane ND<b 1,3-Dichlorobenzene ND<5
l1,2-Dichloroprapane ND<35 1,2&1,4-Dichlorobenzenes ND<5
ug/l = part per billion (ppb)
QC DATA:

Surrogate Recoveries QC Limits
water soil

1,2-DCA-dd. . i v i it i e 103% T6-114 81-117
Toluene-d8. ... . 99% 88-110 81-140
Bromoflucrobenzene...... 106% 86-1145 74-121
comments:

Richard Srna, Ph.D.

S e SO

Laboratory Dir

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Farrax St, STe. D, * SAn Francisco, Ca 94124 « Prone (415) 647-2081

CERTIFICATE o F ANALYSTITIS

LABORATORY NO. 10209-2 DATE RECEIVED: 10/13/8%
CLIENT: Western Geologic DATE REPORTED: 10/25/89
REesources JOB NO, 1-024.01

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS

by Gas Chromatographyv/ Mass Spectrometry

SAMPLE: MW-2

Compound ug/1l Compound ug/1

Chloromethane ND<10 Cis-1,3-Dichloropropene ND<5
Bromomethane ND<10 Trichlorcethene ND<5
Vinyl Chloride ND<10 Dibromochloromethane ND<5
Chloreethane ND<10 1,1,2-Trichlcroethane KD<5
Methvlene Chloride ND<10 Benzene ND<S
Acetone ND<10 Trans-1,3~Dichloropropene ND<G
Carbon disulfide ND<3 2-Chlioroethyl vinyl ether ND<5
Trichlorofluoromethane ND<S Bramoform ND<5
1,1-Dichlaroethene ND<3 1-Methyvl-2-Pentanone ND<10
1,1-Dichloroethane ND<h Z-Hexanone ND<10
l1,2-Dichlorcethene [(total} ND<SD Tetrachloroethene ND<5
Chlorocform KD<5 1,1,2,2-Tetrachloroethane ND<5S
1,2-Dichleroethane ND<5 Teluene ND<bH
Z2-Butanaone ND<20 Chlorobenzene ND<5
1,1,1-Trichloroethane ND<5 Ethylbenzene 17
Carbon Tetrachloride ND<5 Styvrene ND<5S
Vinvl Acetate ND<10 Total Xylenes 10
Bromodichloromethane ND<3 1,3-Dichlorobenzene ND<5
1,2-Dichloroprcpane ND<5 1,2&%1,4-Dichlorobenzenes ND<5
ug/1 = part per billion [(pph)
@QC DATA:

Surrogate Recoveries RC Limits

water soil

1,2-DCA-d4. ..y 112% 76-114 81-117
Toluene-d8......vvv0ee.. 98% 88-110 81-140
Bromofluorobenzene...... 108% 86-115 74-121
comments:

Richard Srna, Ph.D.

e A,

Laboratory Dirégﬁﬁr

OQUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

L -~~~ U

1385 Famrax ST, STE. D. - San Francisco, Ca 94124 - PHone (415) 647-2081
CERTIFICATE OF ANALYSTIS

LABCRATCGRY NO. 10209-3 DATE RECEIVED: 10/13/89
CLIENT: Western Geologic DATE REPORTED: 10/25/8%
Resources JOB NO. 1-024.01

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMFPLE: MW-3

Compound ug/1 Compound ug/1
Chloromethane ND<1IO Cis-1,3-Dichloropropene ND<5
Bromomethane ND<1Q Trichioroethene ND<S
Vinvl Chloride ND<10 Dibromochloraomethane ND<5
Chlorcethane ND«<10 1,1,2-Trichloroethane ND<S
Methvlene Chloride ND<10 Benzene ND<5
Acetcone NI<10 Trans-1.3-Dichloraprovene ND<E
Carbon disulfide ND< o 2-Chloroethyl vinyl ether ND<a
Trichlorofluoromethane ND<3 Bromcform ND<H
1,1-Dichlaroethene ND<5 4-Methvl-2-Pentanone ND<10
1,1-Dichloroethane ND<3S Z2-Hexanone ND<10
1,2-Dichloroethene (totall ND<3 Tetrachloroethene ND<5S
Chloroform ND<5 1,1,2,2-Tetrachloroethane ND<S
1,2-Dichloroethane ND<5 Toluene ND<5
2-Butanone ND<20 Chlorchenzene ND<5
1,2,1-Trichloroethane ND<5 Ethyvlbenzene ND<5
Carbon Tetrachloride ND<5 Stvrene ND<5S
Vinvl Acetate ND<10 Total Xvlenes ND<5
Bromodichloromethane ND<5 1,3-Dichlorobenzene ND<5
1,2-Dichleropropane ND<5 1,2&1,4-Dichlorobenzenes ND<5
ug/1 = part per billion {ppb)

@C DATA:
Surrogate Recoveries QC Limits
water soil
1.2-DCA-d4 ... ieineen, 109% 76-114 81-117
Toluene-dB. .+ vvevava.. 100% 88-110 81-140
Bromofluorobenzene...... 89% 86-115 T4-121
comments:

Richard Srna, FPh.D.

OQUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.
m

1385 Farrax ST, Ste. D. » San Francisco, Ca 94124 - PHone (415) 647-2081
CERTIFICATE OF ANALYSTIS

LABORATORY NO. 10203%-4 DATE RECEIVED: 10/13/8%9
CLIENT: Western Geologic DATE REPORTED: 10/25/8%
Resources JOB NO. 1-024.01

FPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-5

Compound ug/l Compound ug/1
Chleromethane ND<1¢ Cis-1.3-Dichloropropene ND<S
Bromomethane ND<16 Trichloroethene ND<o
Vinyl Chloride ND<1¢G Dibromochloromethane ND<5
Chloroethane ND<1C 1,1,2-Trichloroethane ND<5
Methyvlene Chleride ND<10 Benzene ND<H
Acetone ND<1G Trans-1,3-Dichloropropene ND<3h
Carbon disulfide NDI5 2-Chloroethyl vinvyl ether ND<5H
Trichlorefluoromethane ND<bH Bromoform ND<5
1,1-Dichloraethene ND<3S 4-Methyvl~Z-Pentanone ND<10
1.1-Dichloroethane ND<5 Z2-Hexanone ND<10
1,2-Dichloroethene {total) ND<5h Tetrachloroethene ND<5
Chleroform ND<G 1,1,2,2-Tetrachloroethane ND<S
1,2-Dichloroethane ND<h Toluene ND<5
2-Butanone ND<20 Chlorobenzene ND<5
1,1,1-Trichlorcethane ND<5 Ethv¥lbenzene 10
Carbon Tetrachloride ND<5 Styrene ND<5
Vinyl Acetate ND<10 Total Xylenes ND<5
Bromodichloromethane ND<G 1,3-Dichlorobenzene ND<5H
1,2-Dichloropropane ND<5 1,2&%1,4-Dichlorobenzenes ND<5
ug/l = part per billion {(ppb)

@QC DATA:
Surrogate Recoveries QC Limits
water soil
1,2-DCA-d4. .+ iv e, 112% T6-114 81-117
Toluene-d8. ... et 97% 88-110 81-140
Bromaefluorobenzene...... 100% 86-115 74-121
comments:

Richard Srna, Ph.D.

Laboratory Diregt

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

e e

1385 Farrax St. STE. D. « San Francisco, Ca 94124 « PHone (415) 647-2081
CERTIFICATE OF ANALYSTIS

LABORATCRY NO. 10209-3 DATE RECEIVED: 10/13/289
CLIEXNT: Western Geologic DATE REPORTED: 10/25/89
Resources JOB NO., 1-024.01

EPA SwW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-6

Compound ug/1 Compound ug/1
Chloromethane ND<100 Cis-1,3~Dichloropropene ND<50
Bromemethane ND<100 Trichloroethene ND<50
Vinyl Chloride ND<10Q LDibromochloromethane ND<30
Chlorecethane ND<100 1,1,2-Trichlorcethane ND<50
Methyiene Chloride ND<100 Benzene 32
Acetone ND<100 Trans-1,3-Dichloropropene ND<50
Carbon digulfide ND<50 2-Chloroethvl vinvl ether ND<50
Trichlerofluorcmethane ND<ao Bromoferm ND<50
1,1-Dichloroethene ND<50 4-Methyl-2-Pentanone ND<100
1,1-Dichloroethane ND<EC 2-Hexanane ND<100
1,2=-Dichloroethene {(total) ND<3I (@ Tetrachlorcethene ND<50
Chleroform ND<50 1,1,2,2-Tetrachloroethane ND<50
1,2-Dichloroethane ND<50 Toluene 81
2~Butanocne KD<200 Chlorobenzene ND<50
1,1,1-Trichlorcethane ND<30 Ethylbenzene 100
Carbon Tetrachloride ND<BO Styrene ND<50
Vinvl Acetate ND<100 Total Xvlenes 530
Bromodichloromethane ND<50 i,3-Dichlorobenzene ND<50
1,2-Dichloropropane ND<50 1,2&1,4-Dichlorobenzenes ND<hH O
ug/l = part per billion (ppb}

QC DATA:
Surrogate Recoveriles ) RC Limits
water scil
1,2-DCA-d4.vieiiiernns 108% TE-114 81-117
Toluene-d8.....v v 98% 88-110 81-110
Bromofluorobenzene...... 97% B6-115 74-121
comments:

Richard Srna, Ph.D.

G il

Laboratory Direghor

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Fareax St. STE. D. * San Francisco, Ca 94124 « PHonE (415) 647-2081
CERTIFICATE COF AXNALYSTIS

LABORATORY NO. 10209-6 DATE RECEIVED: 10/13/89
CLIENT: Western Geclogic DATE REPORTED: 10/25/89
Rescurces JOB NO. 1-024.01

EPA Sw-846 METHOD 8240 - VOLATILE ORGANICS
bv Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-7

Compound ug/1l Compound ug/1
Chloromethane ND<100 Cis-1.3~Dichloropropene ND<50
Bromomethane ND<100 Trichloroethene ND<BO
Vinyl Chloride ND<1CO Dibromochloromethane ND<5C
Chloroethane ND<100 1,1,2-Trichloroethane ND<5C
Methylene Chloride ND<100 Benzene 1300
Acetone ND<100 Trans—-1,3-Dichloropropene ND<50
Carbon disulfide ND<50 2-Chloroethyl vinyl ether ND<50
Trichloroflucromethane ND<50 Bromeform ND<EQ
1,1-Dichlorcocethene ND<hHO J-Methvl-2-Pentanone ND<100
1,1-Dichloroethane ND<50 2-Hexanone NI<100
1,2-Dichloroethene (total) ND<30 Tetrachleoroethene ND<50
Chloroform ND<50 1,1,2,2-Tetrachloroethane ND<50
1,2-Dichloroethane ND<50 Teluene ND<50
2-Butanone ND<Z200 Chlorobenzene ND<50
1,1,1-Trichloroethane ND<50 Ethvlbenzene 160
Carbon Tetrachloride ND<50 Styrene ND«<50
Viny¥l Acetate ND<100 Total Xylenes 150
Bromodichloromethane ND<50 1,3-Dichlorobenzene ND<50
1,2-Dichleoropropane ND<a0 1,2&1,4-Dichlorobenzenes ND<5D
ug/l = part per billion {(ppb)

QC DATA:
Surrogate Recoveries RC Limits
water soil
1,2-DCA-dd .. v v v v o v 116% 76-114 81-11°7
Toluene-d8...v v veraenns 98% 88-110 81-140
Bromefluorobenzene...,... 98% 86-115 74-121
comments:

Richard Srna, Ph.D.

Dveer LA s

Laborator} Dlr tor

OQUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Fairrax St, STe. D. » San Francisco, Ca 94124 « PHone (415) 647-2081
CERTIFICATE OF ANALYSTIS

LABORATORY NO. 10209-7 DATE RECEIVED: 10/13/89
CLIENT: Western Geologic DATE REPORTED: 10/25/89
Resources JOB NO. 1-021.01

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-8

Compound ug/1 Compound ug/1
Chloromethane ND<10 Cis-1,3-Dichloropropene ND<S
Bromomethane ND<10 Trichlorcethene ND<5
Vinyl Chloride ND<10 Dibromochloromethane ND<5
Chloroethane ND<10 1,1,2-Trichleroethane ND<5
Methyvlene Chloride ND<10 Benzene ND<5
Acetone ND<10 Trans-1,3-Dichloropropene ND<5
Carbon disulfide ND<H 2-Chloroethyl vinyl ether ND<5
Trichlorofluocromethane ND<5S Bromocform ND<5
1,1-Dichlorocethene ND<5 .- 4-Methvl-2-Pentanone ND<i0
1,1-Dichlorocethans ND<5H 2-Hexanone ND<10
1,2-Dichloroethene (totall ND<5 Tetrachloroethene ND<5
Chloroform ND<5 1,1,2,2-Tetrachlorcethane ND<5
1,2-Dichloroethane ND<5 Toluene ND<>5
2-Butanone ND<20 Chlaorobenzene ND<5
1,},1-Trichloreethane ND<5 Ethylbenzene ND<5
Carbon Tetrachloride ND<5 Styrene ND<5
Vinvyl Acetate ) ND<10 Total Xvlenes ND<5
Bromodichloromethane ND<h 1,3-Dichlorobenzene ND<5
l1,2-Dichleropropane ND<5 1,2&1,4-Dichlerobenzenes ND<5
ug/l = part per billion {(pphk)

@C DATA:
Surrogate Recoveries QC Limits
water soil
1,2-DCA-d4 ... vvenn e 111% T6-114 81-117
Toluene-d8. ..., .. 93% 88-110 81-140
Bromofluorobenzene...... 100% 86-115 T4-121
comments:

Richard Srna, Ph.D.

OQUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Farrax ST, STE. D. « SAN Francisco, Ca 94124 - PHoNE (415) 647-2081
CERTIFICATE OF ANALYSTIS

LABORATORY NO. 1020%-8 DATE RECEIVED: 106/13/89
CLIENT: Western Geologic DATE REPCRTED: 10/25/89
Resources JOB NO. 1-024.01

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-9

Compound ug/1 Compound ug/1
Chloromethane ND<1Q Cis-1,3-Dichloropropene ND<5
Bromomethane ND<10 Trichloroethene ND<5
Vinvl Chloride ND<10 Dibromochloromethane ND<S
Chloroethane ND<iQ 1,1,2-Trichloroethane ND<A
Methvlene Chloride ND<1Q Benzene 7
Acetone ND<1D0 Trans-1,3-Dichloropropene ND<5
Carbon disulfide ND<S 2-Chlorocethyl vinyl ether ND<E
Trichloroflucromethane ND«<h Bromoform ND<5
1,1-Dichlorcethene ND<5 4-Methyl-2-Pentanone ND<10O
1,1-Dichleoroethane ND<3 Z-Hexanone ND<K10
1,2-Dichloroethene [(total) ND<5H Tetrachloroethene ND<5H
Chlorcform ND<«5 1,1,2,2~Tetrachloroethane ND<5
1,2-Dichloroethane ND<5 Toluene ND<5
2-Butanone ND<20 Chlorobenzene ND<5
1,1,1-FTrichlorcethane ND<5 Ethvlbenzene 2
Carbon Tetrachloride ND<5 Styvrene ND<5
Vinyl Acetate ND<10 Total Xylenes 50
Bromodichloromethane ND<5H 1,3~Dichlorobenzene ND<5H
1,2-Dichloropropane ND<5 1,2&%1,4-Dichlorobenzenes ND<5
ug/1l = part per billion {ppb)

RC DATA:
Surrogate Recoveries RC Limits
water soil
1,2-DCA-d4. .o nen 111% 76-114 g81-11%
Toluene-d8..... v 96% 88-110 81-140
Bromoefluorobenzene...... 103% 86-115 74-121
comments:

Richard Srna, Fh.D.

Ao,

Laboratory Dire tor

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, ING.
1385 Famrax S, STe. D. * San Francisco, Ca 94124 « Prone (415) 647-2081

CERTIVFICATE

LABORATORY NO. 10209-9

CLIENT: Western Gealogic

Resources

EPA SwW-846 METHOD
by Gas Chromatography/ Mass Spectrometry

Coempound ug/1
Chloromethane ND<10
Bromomethahe ND<1CQ
Vinyl Chloride ND<10
Chlorcethane ND<1G
Methylene Chloride ND<1Q
Acetone ND<10G
Carbon disulfide ND<h
Trichlorafluoromethane KD<o
1,1-Dichloroethene ND<5
1,1-Dichloroethane ND<5
1,2-Dichloroethene {total) ND<bH
Chloroform ND<5E
1,2-Dichlorcethane ND<5
Z2-Butanone ND<2
1,1,1-Trichloroethane ND<5
Carbon Tetrachloride ND<5
Vinyl Acetate ND<10
Bromodichloromethane ND<5H
1,2-Dichloropropane ND<5
ug/l = part per billion (ppb}

QC DATA:

Surrogate Recoveries
1,2-DCA-d4.... . v, 114%
Toluene—-d8......¢c00v0v:.. 100%

Bromofluorobenzene. .. ...

comments:

O F ANALYSTIS

DATE RECEIVED: 10/13/89
DATE REPORTED: 10/25/89

JOB NO, 1-024.01

- VOLATILE ORGANICS

SAMPLE: MW-10

Compound
Cis-1,3-Dichloropropene
Trichloroethene
Dibromochloremethane
1,1,2-Trichlorcethane
Benzene
Trans-1,3-Dichloropropene
Z2-Chloraethyl vinvl ether
Bromoform
1-Methyvl-2-Pentanone
2-Hexanone
Tetrachlorcethene
1,1,2,2-Tetrachlorcethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xyvlenes
1,3-Dichlorobenzene
1,2&1,4-Dichlorobenzenes

QC Limits

water
76-114
88-110
86-115

Richard Srna, Fh.

Laboratory Direc

OUTSTANDING QUALITY AND SERVICE

ND<10
ND<10
ND<5
ND<5
ND<5
ND<3
ND<5
ND<5
ND<5
ND<5
ND<5

soil
81-117
81-140
74-121



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Farrax ST, StE. D. « SaN Francisco, Ca 94124 - PHoNE (415) 647-2081
CERTIFICATE OF ANALYSTIS

LABORATORY NO. 10209-10 DATE RECEIVED: 10/13/89
CLIENT: Western Geologic DATE REPORTED: 10/25/89
Resources JOB NO., 1-024.01

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-11

Compound ug/1 Compound ug/1
Chloromethane ND<10 Cis-1,3-Dichloropropene Nb<h
Bromomethane ND<10 Trichloroethene ND<S
Vinvl Chloride ND<10 Dibromochloromethane ND<5
Chloroethane ND<1Q 1,1,2-Trichlorcethane ND<5
Methvlene Chloride ND<10 RBenzene ND<3
Acetone ND<10 Trans-1,3-Dichloropropene ND<5
Carbon disulfide ND<5H 2-Chloroethyl wvinyl ether ND<5H
Trichlorofluoromethane ND<5 Bromoform ND<35
1,1-Dichloroethene ND<G 4-Methvl-2-Pentancone ND<10
1,1-Pichlorecethane ND<BH 2-Hexanone ND<10
1,2-Dichloroethene {(total) ND<5H Tetrachlorcethene ND<5
Chloroform ND<5 1,1,2,2-Tetrachloroethane ND<5
1,2-Dichloroethane ND<5 Toluene ND<5
2-Butanone ND<20 Chlorobenzene ND<5
1.1,1-Trichloroethane ND«<5 Ethylbenzene ND<5
Carbon Tetrachloride ND<5 Styvrene ND<5
Vinyl Acetate ND<1O Total Xvlenes ND<5
Bromodichloromethane ND<SH 1,3-Dichlorobenzene ND<5H
1,2-Dichloropropane ND<5 1,2&1,4-Dichlorobenzenes ND<5
ug/l = part per billion (pph]

QC DATA:
Surrogate Recoveries QC Limits
water s0il
1,2-DCA-dd. ... 107% 76-114 81-117
Toluene-d8.....4.+... veee 101% 88-110 81-140
Bromoflucrobenzene.,..... 102% 86-115 74-121
comments:

Richard Srna, Ph.D.

%M/M
Laboratory iéyéctor

OQUTSTANDING QUALITY AND SERVICE




SUPERIOR ANALYTICAL LABORATORY, INC.

L ——————— T

1385 Famrax St, STe. D. - San Francisco, Ca 94124 « PHone (415) 647-2081

CERTIVFICATE

LABORATORY NG.

10208-11

CLIENT: Western Geologic

EPA SW-846

Resources

0 F ANALYSTIS

DATE RECEIVED: 10/13/89
DATE REPORTED: 10/25/8%

JOB NG. 1-024.01

METHOD 8240 - VOLATILE ORGANICS

by Gas Chromatography/ Mass Spectrometry

SAMPLE: MW-12

Compound ug/1 Compound ug/1
Chloromethane ND«<10 Cis-1,3~-Dichloropropene ND<5
Bromomethane ND<10 Trichloroethene ND<D
Vinyl Chloride ND<10 Dibromcechleoromethane ND<5
Chloroethane ND<10Q 1,1,2-Trichloroethane ND<&
Methylene Chloride ND<10 Benzene ND<5
Acetone ND<IC Trans-1,3-Dichloropropene ND<5
Carbon disulfide ND<bH 2-Chloreoethyl vinyl ether ND<5H
Trichlorofluoromethane ND<5 Bromaform ND<5
1,1-Dichloroethene ND<5 4-Methvl-2-Pentanone ND<10
1,1-Dichlorcethane ND<5 2-Hexanone ND<10
1,Z2-Dichlorocethene {(total) ND<h Tetrachlorcethene ND<5H
Chloroform ND<5 1,1,2,2-Tetrachloroethane ND<5
1,2-Dichloroethane ND<5 Toluene ND<5
2-Butanone ND<20 Chlorobenzene ND<5
1,1,1-Trichloroethane ND<5H Ethylbenzene ND<5
Carbon Tetrachloride ND< 5 Styrene ND<E
Vinyl Acetate ND<10 Total Xylenes ND<5
Bromodichloromethane ND<3 1,3-Dichlorcbenzene ND<5
1,2-Dichloropropane ND<5 1,2&1,4-Dichlorobenzenes ND<5
ug/l1 = part per billion (ppb)

QC DATA:
Surrogate Recoveries QC Limits
water so0il
1,2-DCA-d4d. ... v veinnn 106% 7T6-114 81-117
Toluene=d8. .. et tviias 98% 88-110 81-140
Bromofluorobenzene...... 97% 86-115 74-121
comments:

Richard Srna, Ph.D.

%M 5/%;

Laboratory Direcjpfor

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

D s - T

1385 Farrax St, STE. D. » San Francisco, Ca 94124 - PHone (415) 647-2081
CERTIFICATE OF ANALYSIS

LABORATORY NO. 1020¢-12 DATE RECEIVED: 16/13/89
CLIENT: Western Geologic DATE REPORTED: 10/25/89
Resources JOB NO. 1-024.01

EFA SwW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatosgraphy/ Mass Spectrometry

SAMPLE: MW-13

Compaouhnd ug/1 Compound ug/1
Chloromethane ND<1C Cis-1,3-Dichloropropene ND< &
Bromomethare NDL10 Trichloroethene ND<5
Vinyl Chloride ND<10 Dibromochloromethane ND<5
Chloroethane ND<10 1,1,2-Trichloroethane ND<5H
Methvlene Chloride ND«<10 Benzene ND<5H
Acetone ND<1O Trans-1,2-Dichloropropene ND<35
Carbon disulfide ND<bH 2-Chloroethyl vinyl ether ND<h
Trichlorofluoromethane ND<5 Bromoform ND<5
1,1-Dichloroethene ND<S 4-Methyl-2-Pentanone ND<1G
1,1-Dichloroethane ND<5 2-Hexanone ND<1O
1,2-Dichlorcethene {total) ND<5 Tetrachloroethene ND< B
Chloroform ND<S 1,1,2,2-Tetrachlorcethane ND<5S
1,2-Dichlorcethane ND<5 Toluene ND<5
2-Butanone ND<20 Chlorobenzene ND<5
1,1,1-Trichlorocethane ND<3 Ethvlbenzene ND<5
Carbon Tetrachloride ND<5 Stvrene ND<5
Vinyl Acetate - ND<10 Total Xylenes ND<5
Bromodichloromethane ND<5 1,3-Dichlorobenzenes NDI< 5
1,2-Dichleropropane ND<5b 1,2&1,4-Dichlorobenzenes ND<5
ug/l1 = part per billion {ppb)

QC DATA:
Surrogate Recoveries QC Limits
water soil
1,2-DCA-d4d . . v v v e 109% 76-114 81-117
Toluene-dB8.. ..o, 99% 88-110G 81-140
Bromofluorobenzene...... 97% 86-115 74-121
comments:

Richard Srna, Ph.D.

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Fairrax St, Ste. D. * San Francisco, Ca 94124 + Prone (415) 647-2081

CERTIFICATE

LABORATORY
CLIENT:

NO.

10209-13
Western Geologic
Resources

O F ANALYSTIS

DATE RECEIVED: 10/13/8
DATE REPORTED: 10/25/8
JOB NO. 1-024.01

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

Compound
Chloromethane
Bromomethane
Vinvl Chloride
Chloroethane
Methylene Chloride
Acetone
Carboeon disulfide
Trichloroflucromethane
1,1-Dichloroethene
1,1-Dichloroethane
l1,2-Dichloroethene
Chloroform
1,2-Dichlorcethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane

{totall

ug/kg = part per billien

Q@C DATA:

SAMPLE:

ND<500
ND<500
ND<500
ND<500
ND<500
830
ND<Z250
ND<250
ND<250
ND<250
ND<250
ND<250
ND<Z50
ND<1000
ND<250
ND<250
ND<500
ND<250
ND<250

{ppb)

Surrogate Recoveries

1,2-DCA-dd. vt snnen
Toluene-d8. .. i vervivens
Bromofluorobenzene......

comments:

MW-14

Compound
Cis=-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3~-Dichloropropene
2-Chloroethyl vinyl ether
Bromofaorm
1-Methvl-2-Pentanone

" Z-Hexanone

Tetrachlorcoethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethvlbenzene

Styrene

Total Xylenes
1,3-Pichlorobenzene
1,2%1,4-Dichlorobenzenes

QC Limits
water
76-114
88-110
86-115b
Richard Srna, Ph.

5
9

ND< 250
ND<250
ND<250
ND<250
12000
ND<250
ND<2560
ND<250
ND<500
ND<500
ND<250
ND< 250
16000
ND<250
1600
ND<250
13000
ND<250
ND<250

soil
81-117
81-14¢
74-121

D.

¢HQL¢J,Z222;2§£? .
Laboratory Di;!Etofl

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Farrax ST, S7e. D. - San Francisco, Ca 94124 - Prone (415) 647-2081

CERTITFICATE

O F ANALYSIS

LABORATORY NO. 10209-14 DATE RECEIVED: 10/13/8%
CLIENT: Western Geocloagic DATE REPORTED: 10/25/8%9
Resources JOB NO. 1-024.01
EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry
SAMPLE: MW-15
Compound uz/1 Compound ug/1
Chloromethane ND<IO Cis-1,3-Dichloropropene ND<5H
Bromomethane ND<10 Trichloroethene ND<5
Vinyl Chloride ND<I1G Dibromochloromethane ND<5
Chloroethane ND<10 1,1,2-Trichlorcethane ND<5
Methylene Chloride ND<10 Benzene ND<5
Acetone ND<10 Trans-1,3-Dichloropropene ND<bH
Carbon disulfide ND<5 2-Chlorovethyl vinyl ether ND<5S
Trichlorofluoromethane ND<5 Bromoform ND<5
1,1-Dichloroethene ND<3S 4-Methyvl-2-Pentanone ND<10
1,1-Dichloroethane ND<5 Z-Hexanone ND<10G
1,2-Dichloroethene (total) NIds Tetrachlorocethene ND<5
Chloroform ND<5 1,1,2,2-Tetrachloroethane ND<5S
1,2-Dichlorcethane ND<5 Toluene ND<H
2-Butanone N2 Chlorobenzene ND<5
1,1,1-Trichlorcethane ND<5 Fthylbenzene ND<A
Carbon Tetrachloride ND<3 Styrene ND<5
Vinvl Acetate ND<10Q Total Xvlenes ND<5
Bromodichloromethane ND<5 1,3-Dichlorcbenzene ND<5
1,2-Pichloropropane ND<bH 1,2&1,41-Dichlorobenzenes ND<5
ug/l = part per billion [pph)
@C DATA:
Surrogate Recoveries @C Limits
water soil
1,2-DCA-d4 ... vivee., 116% 76-114 81-117%
Toluene-d8....... 044 97% 88-110 81-140
Bromofluorobenzene.,..... 97% 86-115 7T4-121
comments

Rlchard Srna, Fh.

A

Laboratorv Dlrec

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Farrax St, S1E. D. « SAN Francisco, Ca 94124 « PrHoNE (415) 647-2081

CERTTITFICATE

LABORATORY
CLIENT:

NO, 10209-1
Western Geolog

Resources

EPA SW-846

5

ic

METHCD 8240

O F ANALYS3SIS

DATE RECEIVED:
DATE REPORTED:
JOB NO., 1-024.01

- VOLATILE QRGANTICS

by Gas Chromatography/ Mass Spectrometry

Compound
Chloromethane
Bromaomethane
Vinyl Chloride
Chloroethane
Methvilene Chloride
Acetone
Carbon disulfide
Trichloroflucromethane
1,1-Dichloroethene
1,1-Dichlorcethane
1,2-Dichloroethene
Chloroform
1,2-Dichloraoethane
2-Butanone
1,1,1-Trichlorcethane
Carbon Tetrachloride

(total}

Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane

ug/l = part per billion (ppb
QC DATA:

Surrogate Recoveries
1,2-DCA-d4d. .. civvinnnee, 108%
Toluene-d8. .. vserv v 97%
Bromofluorobenzene..,...., 100%

comments:

SAMPLE:

ND<10
ND<10
ND<10
ND<10
ND<10
ND<10
ND<5h
ND<5
ND<B
ND<5S
ND<5
ND<bh
ND<5
ND<20
ND<5
ND<&
ND<10
ND<5
ND<5

)

MW-16

Compound
Cis-1,3-Dichleropropene
Trichloroethene
Dibromochloromethane
1,1, 2-Trichlercethane
Benzene
Trans-1,3-Dichloropropene
Z2-Chloroethyl vinyl ether
Bromeform
4-Methyl-2-Pentanone
Z-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorebenzene
Ethylbenzene
Styrene
Total Xylenes
1,3-Dichlorobenzene
1,2&1,4-Dichlorobenzenes

OUTSTANDING QUALITY AND SERVICE

10/13/89
10/25/88

aboratory Dirgcto

ND<5
NDh<5
ND<5
ND<5H
20
ND<5
ND<3
ND<5
ND<10
ND<10
ND<h
ND<5
ND<5
ND<5
il
ND<5
ND<5
ND<5
ND< 5

QC Limits
water soil
76-114 81-117
88~-110 81-140
86-115 T4-121
Richard Srna, Ph.D.




SUPERIOR ANALYTICAL LABORATORY, INC.

L P

1385 Farrax St, Ste. D. « San Francisco, Ca 94124 « Prone (415) 647-2081

CERTIVFICATE

LABORATORY NO.
CLTIENT:

102096-16
Western Geologic
Resocurces

O F ANALYSTIS
DATE RECEIVED: 10/13/8
DATE REPORTED: 10/25/8
JOB NO. 1-024.01

EPA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry

SAMPLE:

Compound ug/1
Chloromethane ND<50
Bromomethane ND<5H(G
Vinyl Chloride ND<50
Chloroethane ND<BKO
Methylene Chloride ND<50
Acetone ND<50
Carbon disulfide ND<Z3
Trichlorofluoromethane ND<25
1,1-Dichlorcethene ND<23
1.,1-Dichlorevethane ND<25
1,2-Dichloroethene {(total) ND<25
Chleroform ND<25G
1,2-Dichlorcocethane ND<25
2-Butanone ND<100
1,1,1-Trichloroethane ND<Z25
Carbon Tetrachloride ND<25
Vinyl Acetate ND<50
Bromodichloromethane NDh<z25
1,2-Dichloropropane ND<25
ug/keg = part per billion (ppkl
QC DATA:

Surrogate Recoveries

1,2-DCA-dd. .. v 110%
Toluene—-d8. ... v ev s

Bromofluorobenzene......

comments:

102%

MW-17

Compound
Cig=-1,3-Dichloropropene
Trichlorocethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dichloropropene
2-Chlorcethyl vinygl ether
Bromoform
4-Methvl-2-Pentanone
2-Hexanone
Tetrachlorcethene
1,1,2,2-Tetrachlorcethane
Toluene
Chlorobenzene
Ethyvlbenzene
Styrene
Total Xvlenes
1,3-Dichlorobenzene
1,241 ,4-Dichlorobenzenes

QC Limits
water
76-114
83-110
86-115

Richard Srna, Ph.

9
2]

ND<25
ND<25
ND<a0
ND<50
ND<25
ND<25
48
ND<25
230
ND<235
180
ND<25
ND<25

soil
81-117
81-140
74-121

D.

Ny v

Laboratorf Di;ﬂﬁfé;;ﬁé;j/

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.
m

1385 Famrax St, STE. D. - San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIVFICATE

LABORATORY NO. 10209-17
CLIENT: Western Geologic

Kesources

c F ANALYGSTS

DATE RECEIVED: 10/13/8S
DATE REPORTED: 10/25/8%9
JOB NO., 1-024.01

EFA SW-846 METHOD 8240 - VOLATILE ORGANICS
by Gas Chromatography/ Mass Spectrometry
AMPLE: MW-18

Compound ug/1 Compound ug/1
Chloromethane ND<1OQ Cis-1,3-Dichloropropene ND<5
Bromomethane ND<10 Trichloroethene ND<3
Vinyl Chloride ND<10 Dibromochloromethane ND<5
Chloroethane ND<10 1,1,2-Trichloroethans ND<5
Methylene Chloride ND<10 Benzene ND<5
Acetone ND<10 Trans~1,3-Dichloropropene ND<5
Carbon disulfide ND<3 2-Chloroethyl wvinyl ether ND<5
Trichlorofluoromethane ND<5 Bromoform ND<5
1,1-Dichlorcethene ND<5 4-Methyl-2-Pentanone ND<10
1,1-Dichloroethane ND<5H 2-Hexanone ND<10
1,2-Dichloroethene (total) ND<5 Tetrachloroethene ND<5
Chloroform ND<5 1,1,2,2-Tetrachlorocethane ND<5
1,2-Pichloroethane ND<& Toluene ND<5
2-Butanone ND<20 Chlorobenzene ND<5
1,1,1-Trichlorocethane ND<5 Ethyvlbenzene ND<5
Carbon Tetrachloride ND<5 Styvrene ND<5S
Vinvl Acetate ND<10 Total Xylenes ND<5
Bromodichloromethane ND<5 1,3-Dichlorchenzene ND<5H
1,2-Dichloropropane ND<5 1,2&1,4-Dichlorobenzenes ND<5
ug/l = part per billion {ppb}
QC DATA:

Surrogate Recoveries QC Limits
water soil

1,2-DCA=dd . v oo i vse v v v e, 114% 76-114 81-117
Toluene-d8.....v4¢e0vv+.. 98% 88-110 8§1-140
Bromofluorcbhenzene...... 100% 86-115 74-121
comments:

Richard Srna, Ph.D.

Laboratory Diregtor

QUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

L e e
1385 Farrax ST, Ste. D. » San Francisco, Ca 94124 - PHone (415) 647-2081

CERTIFICATE

LABORATORY NO, 10203-18

O F ANALYSTIS

DATE RECEIVED: 10/13/8¢
DATE REPORTED: 10/25/8%9
JOB NO. 1-024.01

- VOLATILE ORGANICS

by Gas Chromatography/ Mass Spectrometry

CLIENT: Western Geclogic
Resources
EPA SW-846 METHOD 8240
SAMPLE:
Compound ug/1

Chloromethane ND<1G
Bromomethane ND<10
Vinyvl Chloride ND<10
Chloroethane ND<10
Methylene Chloride ND<10
Acetone ND<10
Carbon disulfide 13
Trichlorofluoromethane ND<h
1,1-Dichlorcethene ND<S
1,1-Dichloroethane ND<5
1,2-Dichlorovethene (total) ND< 5
Chloroform NS
1,2~Dichloroethane 13
Z2-Butancne ND<20
1,1,1-Trichloroethane ND<5
Carbon Tetrachloride ND<5
Vinyl Acetate ND<10C
Bromodichloromethane ND<5
1,2-Dichloropropane ND<5
ug/l = part per billion (ppb)
QC DATA:

Surrogate Recoveries
1,2-DCA-d4. .. v v ivna.. 106%
Toluene-d8.,.....vevvav., 100%
Bromofluorobenzene.,.... 102%
comments:

MW-18
Compound ug /1
Cis~1,3-Dichloropropene NDh<5
Trichloroethene ND<5
Dibromochloromethane ND<5
1,1,2-Trichloroethane ND<&
Benzene ND<5
Trans-1,3-Dichloropropene ND<5
2-Chlorcethyl vinyl ether ND<5
Bromoform ND<5
4-Methyl=-2~-Pentanone ND<10
2-Hexanone ND<10
Tetrachloroethene ND<5
1,1,2,2-Tetrachlorcethane ND<5
Toluene ND<5
Chlorobenzene ND<5
Ethylbenzene ND<5
Stvrene ND<Zo
Total Xylenes ND<5
1,3-Dichlorobenzene ND<5
1,2&1,4-Dichlorobenzenes ND<5
QC Limits
water soil

76-114 81-117

288-110 81-140

86~-115 74-121

Richard Srna, Ph.

JZ/A«/%/

Laboratory D1

OUTSTANDING QUALITY AND SERVICE



SUPERIOR ANALYTICAL LABORATORY, INC.

1385 Farrax ST, STe. D, * San Francisco, Ca 94124 « Prone (415) 647-2081

CERTIVFICATE

LABORATORY NO. 10208-189
CLIENT: Western Geologic

EPA SW-846 METHCD 8240

Resources

o F ANALYSTIS

DATE RECEIVED: 10/13/89
DATE REPORTED: 10/25/8%
JOB NO. 1-024.01

- VOLATILE ORGANICS

by Gas Chromatography/ Mass Spectrometry

SAMPLE: Travel Blank

Compound ug/1 Compound ug/1
Chloromethane ND<10 Cis-1,3-Dichloropropene ND<5
Bromomethane ND<1O Trichloroethene ND<5
Vinvl Chloride ND<10 Dibromochloromethane ND<5
Chilorcethane ND<10 1,1,2-Trichloroethane ND<5
Methyvlene Chloride ND<10 Benzene NDb<5
Acetone ND<10 Trans-1,3-Dichloropropene ND<5
Carbon disulfide ND<BS 2-Chloroethyl vinyl ether ND<H
Trichlorofluoromethane ND<5 Bromoeform ND<5
1,1-Dichloroethene ND<5 4-Methyl-2~-Pentanone ND<1G
1,1-Dichlorocethane ND<5 " 2-Hexanone ND<10
1,2-Dichloroethene (total) ND<5 Tetrachloroethene ND<5
Chloroform ND<5H 1,1,2,2-Tetrachlorocethane ND<5
1,2-Dichloroethane ND<5 Toluene ND<5
Z-Butanone ND<20 Chlorobenzene ND<5S
1,1,1-Trichloroethane ND<5 Ethylbenzene ND<b
Carbon Tetrachloride ND<5& Stvrene ND<§
Vinyl Acetate ND<10 Total Xylenes ND<5
Bromodichloromethane ND<5 1,3-Dichlorobenzene ND<S
1,2=-Dichloropropane ND<5 1,2&1,4-Dichlorobenzenes ND<5
ug/l = part per billion {ppb)

QC DATA:
Surrogate Recoveries QC Limits
water soil
1,2-DCA-dd. v nnnrvnn 113% T6-114 81-117
Toluene-d8. ... v ivinn 101% 88-110 81~140
Bromofluorobenzene...... g99% 8G-115 T4-121

comments:

Richard Srna, Ph.D.

OUTSTANDING QUALITY AND SERVICE



® WESTERNGEOLOGICRESOURCES,INC,

APPENDIX D

BENZENE CONCENTRATIONS OVER TIME
IN SELECTED MONITOR WELLS




GROUNDWATER MONITOR WELL C-1

Chevron Service Station #91924  Livermore, California
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I Benzene Concentration vs. Time (ND-No data above detection limit noted)

WGR #1-024.01 WESTERN GEOLOGIC RESOURCES,



GROUNDWATER MONITOR WELL C-2

Chevron Service Station #91924  Livermore, California
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GROUNDWATER MONITOR WELL C-3

Chevron Service Station #91924  Livermore, California
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GROUNDWATER MONITOR WELL C-5

Chevron Service Station #31924  Livermore, California
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GROUNDWATER MONITOR WELL C-6

Chevron Service Station #1924  Livermore, California
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B Benzene Concentration vs. Time (ND-No data above detection limit noted)

WESTERN GEOLOGIC RESOURCES,



GROUNDWATER MONITOR WELL C-7

Chevron Service Station #31924  Livermore, California
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GROUNDWATER MONITOR WELL C-8

Chevron Service Station #91924  Livermore, California
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GROUNDWATER MONITOR WELL C-9

Chevron Service Station #31924  Livermore, California
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GROUNDWATER MONITOR WELL C-10

Chevron Service Station #931924  Livermore, California
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GROUNDWATER MONITOR WELL C-11

Chevron Service Station #91924  Livermore, California
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