(/_/~ ettler — ryan inc.
' general contractors

April 14, 1989

Steven R. Ritchie

Oakland, California 9

Reference:  Former Shell Service Station
461 8th Street
Oakland, California #/0y

Gentlemen: (
As requested by Ms. Diane Lundquist of Shell Oil Company, Gettler-Ryan Inc. is
forwarding a copy of the Quarterly Ground-Water Sampling Report issued by
GeoStrategies Ine. on April 14, 1989 for the referenced location. The Quarterly
Summary Reports (Shell Qil Company’s CALWATER program) are also enclosed. The

Summary reports cover the first quarter of 1989 (January - March, 1989).

Please do not hesitate to call should you have any questions or comments.

Sincerely,

John P, Werfal
Project Manager

JPW/ns
enclosure

cc:  Ms, Diane Lundquist, Shell Oil Company
Mr. Rafat Shahid, Alameda County Environmental Heaith

1992 national avenue . hayward, california 94545-1787
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GeoStrategies Inc.

2140 WEST WINTON AVENUE
HAYWARD, CALIFORNIA 94545 (415) 352-4800

April 14, 1989

Gettler-Ryan Inc,
1692 National Avenuce
Hayward, California $4545

Attn:  Mr. John Werfal

Re: Quarterly Monitoring Report
Shell Service Station
461 8th Strect
Qakland, California

Gentlemen:

GeoStrategies Inc. has prepared this quarterly monitoring report for the
above referenced site for the January through March 1989 quarter.

If you have any questions, please call.

GeoStrategies Inc. by

9/%‘4? 2. [trison

Jeffrey L. Peterson
Sentor Hydrogeologist
R.EA. 1021

Mo topht M- Pl

Christopher M. Palmer
Senior Geologist
C.E.G. 1262, R.E.A. 285

JLP/CMP/ja

Project No. 7644
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1.0 INTRODUCTION

This  Quarterly Ground-water Sampling Report has been prepared by
GeoStrategies Inc. (GSI} for Shell Service Station located at 461 8th Streef in
Oakland California (Plate 1).

This report describes the resulis of the first quarterly ground-water
sampling for 1989 performed by Gettler- Ryan Ipnc. {(G-R) in accordance with the
current gquarterly monitoring plan for the site. Field work and laboratory
analysis methods were performed in accordance with current State of California
Water Resources Control Board (SWRCB) procedures for conducting environmental
investigations related to leaking underground fue! tanks. The field and
chemical analytical data discussed in this report were collected between
January 1, and March 3], 1989,

2.0 SITE HISTORY

leaking intg an undergmund rail tube near the corner of the former Shell
Service Stgfion located at 461 8th Street in Oakland, Califernia. As a result,
seven monitoring wells were installed at thc site (Wells S-1 through
S-7). «These wells were installed to evaluate soil and ground-water quality
conditions at the  site. Monitoring well S§-5 was found to contain
separate-phase  petroleum  hydrocarbons  (floating  product); approximately 0.5
feet in measured thickness. T —

In 1982, a ground-water recovery system was installed at the site to
attentuate known ground-water quality conditions. In 1983, the discharge
permit for the recovery system was revoked because gasoline c¢oncentrations in
effluent water exceeded established discharge requirements. In 1986, EMCON
Associates (EMCON) submitted a report addressing the necessary steps to remove
the recovery system. In October 1987, separate-phase product was pumped f{rom
well $-5 using a vacuum truck. In Novcmbar 1987, the BART tube was checked for
gasoline seepage. No seepage or vapors were detected at that time,
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Quarterly ground-water sampling at the former Service Station began in
October, 1988, Wells  S-4, S-5, and S-6 were sampled fand analyzed for Total
Petroleum Hydrocarbons. (TPH), and Benzene, Toluene, Hthylbenzene, and Xvlenes
{BTEX). Low Dboiling TPH (gasoline conccntrations);in ground-water samples
ranged from 0.13 to 110.0 parts per million (ppm)"  Benzene concentrations
ranged from 0.0038 to 29.0 ppm. The results of this sampling effort were
reported by G-R. (Report dated January 9, 1589).

3.0 GROUND-WATER LEVEL MONITORING

-~

3.1 Potentiometric Data

Prior to ground-water sampling, water levels were measured in each

monitoring well using an electric well sounder (Table 1). Static  water
levels were measured from the surveyed top of well box and recorded to the
nearest + 0.01 foot. Plate 1 presents the location of each monilioring

well at the site,

Ground-water elevation data for this quarter have been plotted and
contoured and are presented on Plate 2. Water-level data used to prepare
the guarterly potentiometric map were taken from data collected on the
same day that ground-water sampling occurred. Groundwater ¢levations may
be tidally influenced in the site region. Water-level measurements f{or
this quarter have been compiled with databased historical water-level data
presented in Appendix A of this report.

3.2 Floating-Product Measurements

Separate-phase  petroleum  hydrocarbons  (floating  product) were
measured in  monitoring wells using a calibrated portable oil-water
interface probe. Fleating-product  thicknesses were recorded to  the
nearest + 0.01 foot. A sheen of petroleum product was observed in
monitoring well §-5. Floating-product measurements are presented in the
appended Ground Water Sampling Report (See Appendix C). These data have
been compiled in Table 1 and have been added to the historical database
presented in Appendix A.
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TABLE

® L ®
VELL SAMPLE  ANALYSIS  TPH  BENZEME
Ho DATE DATE (PEM) (PPM)
5-4 T-Feb-89  23-Feb-89  <0.05 0.0005
(755 4-reb-89  23-Feb-B?  96.00  16.0000
‘\w: =49, 008ppb
Cf”%;}/ﬁ 14-£eb-89  23-Fcb-89  54.00  18.0000
i - SY Llpal
SF-5  14-Feb-89  23-Fob-89  <0.05  <0.0005
TPH = Total Petroleum Hydrocarbons as Gasoline

PPM =
NA =
SF =

Mot Analyzed
Field Blank

parts per million

ETHYLBENZENE TOLUENE  XYLENES VELL STATIC WATER PROOUCT DEPTH TO
(PPM) (PPM) (PPM) ELEV (FT) ELEV (FT)  THICKNESS (FT) WATER (FT)
<6001 <0.001 0.003 93.54 80.69 12.82

chee,
1.800 21,000  10.000 99.36 79.49 UL L 19.87
1.400 4.500 4.000 100.58 79.71 - 20.87
<0.001 <0.001  <0.003 99.36 79.49 kg 19.87

CURRENT DEPARTMENT OF HEALTH SERVICES ACTION LEVELS
Benzene 0.0007 ppm
Toluene 0.100 ppm
¥ylenes 0.5620 ppm
Ethylbenzene 0.48 ppm

s

Moter 1. for chemical parameter detection limits, refer to I.T. laboratory reports in Appendix B

2. Water tevel elevations referenced to project site datum

Project 7644
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4.0 CHEMICAL ANALYTICAL DATA

Ground-water samples were collected from site monitoring wells on March
11, 1989. The ground-water samples were analyzed for Total Petroleum
Hydrocarbons (TPH) according to EPA Method 8015 (Modified); and Benzene,
Toluene, Ethylbenzene, and Xylenes (BTEX) according to EPA Method 8020. The
State-Certified analytical laboratory that performed 2as chromatography
analysis of the water samples was International Technology Corporation (IT), of
Santa Clara, California. The G-R, Ground-water Sampling Report for the first
quarter sampling round in 1989 is presented in Appendix C.

Two wells at the site were found to contain aromatic fractions of
petroleum hydrocarbon products above established action levels set by the State
of California Department of Health Services (DHS). As shown on Table I,
benzene concentrations were identified in ground-water samples above DHS action
fevels in Wells S-5 and S-6 this quarter. The benzene concentrations in  the
furthest downgradient well (S-6) suggests that a plume is migrating towards
Interstate §80.

Water-quality data for this quarterly report are summarized in Table |[.
TPH and Benzene chemical analvtical data were used to prepare Isoconcentration
maps for this quarter (Refer to Plate 3).

4.1 uality Control

Quality Control (QC) samples {or this gquarter ground-water sampling
included a trip blank and a field blank. The trip blank was prepared in
the IT Laboratory using organic-free water to evaluate laboratory handling
and analytical procedures. The field blank was prepared in the field
using organic-free water to evaluate field sampling procedures. The IT
Laboratory chemical analytical reports for this quarter ground-water
sampling are presented in Appendix B. G-R Ground-Water Sampling Forms and
Chain-of-Custody Forms are included in the Groundwater Sampling Report
presented 1n Appendix C. The G-R  Sampling Protocol are presented in
Appendix D.

Page 3 of 4
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5.0 SUMMARY

A summary of activities and findings associated with this quarterly report
are presented below:

0

Water-levels were measured in  selected monitoring wells (Table ).
A potentiometric map was constructed from static water-level data.

A petroteum product sheen was observed in Well §-5.

TPH was detected in  Wells S-5 and S-6 {(Table 1). TPH
concentrations ranged from 54.0 to 94.0 ppm.

Benzene concentrations exceed the DHS action level in Wells §-5
(18.0 ppm} and S-6 (16.0 ppm).

Chemical analytical results for this quarter indicate that the
present grownd-water monitoring network at the site does not appear
to be adequate for petroleum  hydrocarbon  plume  definition.
Additional monitoring wells will be required to evaluate the
lateral extent of petroleum aromatic fraction (BTEX) migratior from
the site. Future scopes of work will be proposed under a separate
document and implemented under the site-specific work plan.

6.0 PLANNED SITE ACTIVITIES

The following activities are planned for the second quarter, April to July
198% at the site:

G

All  scheduled wells will be sampled and analyzed for Total
Petroleum Hydrocarbons (TPH) according to EPA Method 8015
(Modified), and Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX)
according to EPA Method 8020

Water-levels will be measured monthly and selected data will be
used to prepare a potentiometric map across the site. The local
ground-water gradient will be calculated.

Chemical data will be used to construct Isoconcentration maps for
TPH and Benzene.

Page 4 of 4
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APPENDIX A
HISTORICAL DATABASE

A-1: Chemical Analytical Data

A-2: Well Monitoring Data



INTERNATIONAL TECENOLOGY CORPORATION

ITAS/San Jose to Gettler—Ryan March 4, 1989
ATIN: John Werfal Page 1 of 1

Project: GR #3644, Shell, 7th and Broadway, Oakland

Summary of Results

ND = None Detected Milligrams per Liter

Low Boiling

Bydrocarbons
Lab Sample (calculated Ethyl
Number Identification as gasoline) Benzene Toluene Benzene Xylenes
59-92-193-31 54 ND 3. 30805 ND ND 7.003
Detection Limit @.25 B.22E5 B0.261 B.201 ©.003
Se-P2-193-02 5-5 94, 16. 21, 1.8 13.
Detection Limit 20. G.2 9.3 2.3 1.
589-$2-193-03 5-6 54, 18. 4.5 1.4 4.
Detection Limit 28. @.2 3.3 2.3 1
S9-E2-193-p4 SF-5 ND ND ND ND ND

Detection Limit - G.65 P.0005 @.6061 Z.281 " 9.003
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————————————————————————————————————————— .00 0.0 0.00 D00 J-mmmmmm e -
I
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09-~Jun-87 z2 21,47 C.O0 21.42 0.0 21,42 -21.42 1
14-Jul-87 2 21.585 o.00 21.55 0.0 21.5% -Z1.5% 1
04-kue-87 2 b ERF G.0 ERR EKR ¢
01-5ep-87 2 K/4 PAVED OV E&ER G.0 ERE ERR I
01-Sep—-87 2 R’L PAVED OV EWR .0 ERE ERR ¢
1i-Nov-86 3 DAV ERR 0.0 ERR ERR I
16-Dec-86 3 20.89 G.00 20.89 0.0 20.89 -20.89 1
15-Jan-37 3 21.30 G.O00 Z21.30 0.0 21.30 -21.30 1
12-¥ay-87 3 DAV ERR 0.0 ERR ERR Y
0u-Jun-87% 3 0/V EER g.0 ERFK EER I
14-Jul-87 3 ra% ERR 0.0 EWR ERR I
D4-Aug—-87 3 Nk ERR 0.0 EKE EER I
D1-5ep-87 3 X/ PAVED ¥ ERE 0.0 ERE ERR I
Cl-5ep-87 5 (L PAVED OV  ERR 0.0 ERR EKR Y
26-Jun~86 4 A4 ERR 0.0 ERR ERE [
24-Jul-86 5 Kr4 ERR 0.0 ERR ERE
G7-hup-86 4 21.25 0.00 21.2% 0.0 21.25 -2r.2m
11-5ep-68 4 DAY ERE 2.0 EER EER Y
16-0ct-8 4 DY ERR 0.0 ERFR ERR I
1i-¥ov-86 4 oAV ERR 0.0 ERFE ERR Y
16-Dec-86 4 15.70  0.00 i6.70 .0 16,90 -16.70 ¥
153-Jan-87 4 17.62  0.00 19.82 .0 1F.82  -17.82 %
10-Feb-87 4 K74 FILLED ¥ITH LER 0.0 ERE ERE £
10-Kar-87 4 D.853  0.90 0.8 0.0 0.55 -(.53 1
14-Apr-87 4 0,87 .90 0.87 0.0 0L BT -G.857 %
12-May-8 4 1.3 0.00  1.3% 0.4 1.36 -1.56 ¥
0%-Jjun-87 4 1.9 0.00  1.88 .0 1.98 -1.98 1
14-Jui-87 4 2.74 0.00 2. 74 G0 2.74 -2.74 ¥
G4-Aug-8&7 H .89 000 3.2 .0 3.22 =580 1
Gi-Sep-&7 i 4.0% G.00 4,01 3.0 4.41 -4.51 ¥
01-8ep-87 4 4.01 4.0 4.01 C.0 4,01 -4.01
06-0ct-87 § .25 0.00 0 4.2% 0.0 4.28 ~4.25 ¥
06-0ct-87 4 £.25 .80 4,25 0.0 4,29 -4.25 %
S1i~Gct-87 £ G, 4AG G.00 0,40 0.o OLAD 0,406 ¥
31-0at-57 4 0,40 .00 0,40 0.4 0,40 -040
DS-Fav-87 4 C.60  0.08  0.80 0.0 .60 -0.860 1
R3-¥Nov-87 4 0.60  0.00 0.85 0.0 G.60 -0.80 ¥
10-Hov-57 4 0.6% 0.00 0G.865 4.0 0,85 -0.85 1
12-¥ov-§7 g 0.70 0.40 5.70 0.0 (.70 -G.70 T
16-Kov-&87 4 0.48 0.00 0.48 3.0 0.48 -0.48 ¥
18-Kov-57 4 0,40 0.00 0.4 0.0 O.4AC -3, 40 ¥
20-Kov-87 4 0.351 0,00 0.3 0.0 0.5 -3.51 %
23-Hov-87 4 0.45  5.00 0.4% 0.8 0,45 -0 4% 1
4 0.5 4,00 0,80 0.0 .50 ~0.50 ¥
4 G.8r 0 0.0 831 4.0 0.8 -0,81 ¥
4 .36 0.00 J.30 0.0 0.5 -0.30 1
4 0.25 0,80 G.z2o 2.0 3,25 -3.85 1
4 i7% FLOGDED ERF 4.0 EER EER I
i EA4 FLOODED ERE 0.0 ERE ERE ¥
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SHELL 011 COKFPARY OAELARD - TTH EROADVEY JOE RELL

DATE VELL DTH LTV HT (07w {RT: iTL ¥T-ELEV T ¥T-0 EC S ELEY
X
—————————————————————————————————————————— 0. 00 G.0 000 I

M
18-Kov-88 4 14 .25 0,00 14.25 G.G 14.25 ~14.25 1
22-Kov-88 g K 4 ERE 0.0 ERR EFR ¥
02~Dec-88 4 14,29 0.00 14.29 0.0 14,26 -14.29 1
09-Dec-838 4 14 .45 0.00 14.45 0.0 14 .45 -14.45 ¥
16~-Dec-88 4 14.53 O.GO0 14.53 c.0 14.53 -14.55 1
c2-Dec-§8 4 ¥/A FLOODED ERE 3.0 ERE ERE X
30-Dec-58 4 13.71 .00 13.71 ¢.0 13.71 -13.71 ¥
06-Jan-8% 4 13.30 .00 13.30 0.0 15,50 ~13.80 ¥
13-Jan-8% 4 13.02 C.0G 13.02 0.0 15,02 ~13.02 X
23~Jan-89 4 13.21 0,00 13.21 0.0 13.21 -13.21 1
27-Jan-29 4 15.60 .00 13.60 0.¢ 13.60 ~13.60 ¥
G3-Feb-89 4 12.81 O.00 12.491 0.0 12.91 ~-12.91 ¥
10~Feb-8% 4 12.75 06.00 12.75 0.0 12.75 -12.75 ¥
i7-Felb-8% 4 15.9% G.00 15.85 0.0 15.95 -15.65 ¢
24-Feb-890 4 15.95 0.00 15,63 5.0 15.43 -15.953 1
05-¥ar-89 4 16,03 0,00 16.05 0.6 16,05 ~16.03 Y
26-Jun-86 5 16.53 0.00 16.583 0.0 16.53 -i6.55 1
24-Jul-86 5 i7.00 .00 17.00 0.0 17.00 -17.00 1
07-Aug-86 5 16.80 0.00 16.80 G.0 16.80 -16.80 ¥
11-Sep-86G 5 16.6% C.00 16.65 .0 16.65 -16.85 ¥
16~0ct-86 5 17.21 0.00 17.21 0.0 17.21 -17.21 1}
11-Nov-8& 5 17.60 D.00 17.60 0.0 17.60 -17.60 1
16-Dec-86 5 18.08 0.00 18.08 0.G i5.68 ~18.08 X
135~Jan-87 5 18.41 .00 1iB.41 0.0 18.41 -18.41 %
10-Febh-87 5 i8.12 (1.00) L0 18,12 0 18.12 -ig.i2 ¥
10-Kar-87 3 17.85 0.00 17.85 0.0 17,85 -17.95 %
14-Apr-8&7 5 1§8.15 0.80 18.1i5 0.0 185,13 -ig.15 ¥
i2—¥av-87 5 i8.14 {1,006 0.58%8 18.1%9 0.6 15.14 ~i8.15 ¥
00-Jun-87 5 15.18 (1.00y 4,860 18,23 .6 18,18 -18.18 I
14-Jyl-87 5 18.44 (1.0Gy  §.75  18.50 0.8 15,44 ~18.4¢6 ¥
O4~Aue-87 5 15.4% (.20 0,38 1i8.52 0.4 18,48 -18.80 ¥
01-Sep-87 g 18,80 (1.003 D.81 18.865 4.6 H ) -15.861 1
G1-Bep-57 5 1E. 80 (1,00 0,81 15.85 0.8 i8 -i5.81 ¥
Q6-Dot-87 5 1§.58 (1.00y (.67 18.564 0.7 18.58 -18.59 ¥
05-0ct~57 3 18.58 {1,003 0.67 15.64 0.7 185.55 -1§.5% ¥
31-0ct-57 5 i8.50% (1.00F 0.34 18.82 0.3 18,548 -i5.00 %
51-Dct-587 5 18.59 (1.00 (0.54 18.82 2.3 18,55 ~15.580 ¥
0Z3-Kov-57 5 18.8& {1,007 o0 1888 L 18,88 -18.588 1
03-Eov-57 5 18.88 {1.00: Q00 18.88 0 18,88 -i8.88 &
10-Nov-87 5 1%.00 {1.00) GO 16,00 .0 1%.00 -19.00 ¥
12-Kov-87 5 18.85 {1,007 .00 18,85 L0 18.8% -i8.85 ¥
iG-kov-§7 3 19.01 {1.06; 00 16.01 G is.01 -10.081 ¥
18-Fov-87 5 16.03 0.00 15.03 5.0 18.05 -18.85 ¢
20-Kov-87 5 15.853 (1.00) o0 18,83 ] 18.83 -18.853 ¥
23-Fov-57 = 18.9 (1.00) o0 18.80 .5 18.50 ~-18.480 1
25-Kov-87 ) 18,65 {1.000 00 18,85 e 18.98 -i5.95 1
30-Nov-87 5 15.92 {1.00% 00 18,82 L 18,62 -15.92
(2-Dec-87% 5 18.82 (1,00} oD 15,82 O 15,82 -18.82 1
04-Dec-87 5 18.7¢ (1.007 00 18,79 4] 18.79 -18.79 [
07-Dec—-87 5 10.04 {1.00) G 18,04 L 19,04 ~10.04 ¥
39-Dec-87 5 18.65 {1,007 GO0 18,65 N 186.9% -18.85 ¥
11-Der-87 5 18,87 C1.00) GG 18,67 Ny 18.97% -18.9% ¥
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SEELL OIL COKFPAKY OAKLAYD - FTS/BESADWRY JE
DATE wELL DTH DIV HT (DTV) (HT) TL WT-ELEV ¥ ¥T-G HQ C.ELEY
b
—————————————————————————————————————————————— 0,00 o0 O.00 c.o0 -

I
14-Dec-87 5] 18,462 1.0 A 18052 e 15,94 -18.82 ¥
16-Dec-87 5 18.85 {1,003 ah 185,45 Ry 15 .95 -18.85 ¥
18-Dec-87 & 18.87 {1,000 OO 18,87 L0 16,87 ~18.87 {
21-Dec-87 3 i18.79 (1.00) OG0 187G 0 18.79 ~18.79 ¥
23-Dec-87 5 15.468 {1.00) L0 18,98 0 15.98 -15.85 1
z&-Dec-57 5 18.68 1.000 00 18.58 A 15.68 -1&.68 1
(8-jan-58 5 i8.84 {1.007 00 18.84 .0 16.84 -18.84 1
15-Jan-88 5 18.55 (1.00) LG 18.55 .0 15.55 ~1§.58 1
22-Jan~88 5 18.8 (1.00) 06 18,80 G 18,80 -18.80 1t
28-Jan-88 5 18.50 1.00) .00 18.50 0 18.50 -18.%0 1
05-Fen-88 2 15.81 {1.00) OO 1888 0 i8.61 -1§.61 ¥
12-Fehb-88 5 15.41 .00 1&8.41%1 0.0 18.41 -18.41 1
18-Feb-88 5 i8.50 C1.00 00 18.530 U 18.50 -18.50 1
26-Feb-88 5 3.2 0.00 18.21 0.0 18.21 -18.21 1
Qé-¥ar-5§ 5 18.45 0.00 12.45 C.G 18 .45 -18.45 1
11-Kar-% 5 18.67 0,00 18.87 .0 18.87 -18§.67 1
18-¥ar-88 5 i8.48 0.00 18,48 0.0 15,48 -16.48 1
25-¥ar-58§ 5 i8.52 0.00 18.52 0.0 i§.52 -18.82 I
Ol-Apr-88& 5 18.56 0.06 18.56 0.6 18.56 ~18.56 {
O8-Apr-68 5 18,453 0.00 18.43 0.6 18.43 -18.43 X
15-4pr-88 5] 18.50 0.00 1&8.5¢ 0.0 i8.5¢ -18.5¢ ¥
22=-hpr-58 5 5.57 0.00 18.57 6.0 18.57 ~18.87 1
2%-Apr-8§ 5 18,86 .00 18.8% G.0 15.89 -15.80 1
06-¥av-28 5 18.81 (1.00: 00 18,81 .0 18.8% -18.81 1
10-Kay-88 5 18.75 0.00 18.73 0.0 18.75 -15.73 X
17-Kay-88 5 18.94 0.00 15.94 0.0 18.94 -1§.%4 1
24-Kav-88 3 18.77 0.00 18.9%7 0.0 i8.77 -18.77 1
31-¥av-85% 5 18,92 £.00 18.¢2 0.0 1§.92 -18.82 I
07-Jun-88 5 19.01 0.00 12.01 0.0 i6.01 ~15.01 ¥
i4-Jun-88 5 18,9006 1,000 0 18,60 .0 18.90 -18.80 1
Z1-Jjun-88 5 i%.92 0.060 18.94 0.¢ 18.94 -15.04 ¥
cB-Jun-88 D 18.65 G.O0C 18.85 g.o 15.8% -18.8%5 %
25-Jul-88 5 18,24 .00 19,24 0.0 i9.24 -18.24 1
iZ2-Jul-5% < 19,10 0.00 19.10 0.0 15,10 -19.10 1
16-Jul-38 5 18.62 0.00 10.02 0.0 i%.02 -1%.0z ¥
28-Jul-88 o] 19.07 0.06 19.07 0.0 19,07 -19.07 ¥
G2-4ue~88 5 N4 ERR .0 EREK ERE ¥
0G-Aug-88 5 16.09 .00 14.086 G.0 19.0§ -19.09 1
15-kur-88 5 18.05 0.00 1¢.0% G.0 14.058 -1G.05 ¥
20-kus-88 5 12.08 0.00 19.08 G.0 16,08 -1e.08 1
Sl-Aug-53 o} i¢.10 .00 16,10 0.0 16.10 ~1¢.10 ¥
09-5en-85 5 18,258 0.00 19,25 0.0 19.20 -16.26 ¥
16-5ep-565 5 16,28 0.G0 18,25 G.0 12.25 ~18.25 ¥
23~5ep-88 5 19,50 0.00 19,30 0.0 12,30 =14, 30 ¥
30-8Sep-88 5 i8.20 .00 19,30 0.0 16,20 i6.20 X
07-0ct~88 5 i9.41 0.C0 15.41 0.0 18,41 -18.471 1%
14-0ct-85 3 19,40 0.00 16,40 0.0 18,40 -19, 40 ¥
21-0ci-88 5 19,428 G.00 19.42 4.0 10,42 -19.42 &
27-0c1-88 5 19,42 {1.00y 0.01 19.42 .0 19,42 -10 .42 ¥
O4-Nov-88 5 10,64 (1.000 0 1264 0 i9.64 ~-159.64 ¥
11-Fov-8&8 5 19.53 (1.00) A0 14,58 i 19.35 -19.50 ¥
18-§if:9° 5 19.64 {1,000 A0 19,584 N i9.64 -19.64 ¥
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SHELL 011 CONPAKY CAKLAYD - 7TH/BROADVAY JoR
@
DATE  VELI DTH DTV HT (DTV)  <HTy DTL  WI-ELEV I ¥T-G EKC  C.5LE
Y
—————————————————————————————————————————— (.00 0.0 0.00 0.00 J-mmmormrmmmm e oo

1
e o Fov-8s 5 1948 (100 .00 19.48 0 -19.48 ¥
02-Dec-88 5 19.58  (1.00) .00 1%.59 R -19.55 1
0G-Dec-88 5 189.66  <1.00) .00 15,66 4 15,66 1
16-Dac-86 5 19,80 0.00 16.80 0.0 -19.80 ¥
22-Dec-88 5 ¥/& FLOCDED  BRR 0.0 RRR 1
30-Dec-85 5 1%.85  (1.00)  .GG 19.68 G 19.88  -13.88 1
@ U5-Jan-5¢ 5 16.62  0.00 16.62 0.6 19.92 -19.92 X
{5-Jan-86 5 19.86 (1.000 .00 10 .86 0 10.88  -15.86 1
20-Jan-80 5 18.73  (1.000 .00 19.73 o 19.73 -19.73 1
27-3an-89 5 16.90  (1.00% .00 i9.90 0 19.80 -16.06
03-Feb-5¢ 5 19.85  0.00 19.85 0.0 10.85 -19.85 ¥
10-Feb-89 5 20,18  (1.000 .00 25.18 G 20,18 -20.18 1
@ l7FenSE 5 1955 (1.00) .00 19.95 o 19.05  -19.95 I
2i-Feb-85 5 16.85  (1.00) .01 16 .88 0 10.85  -19.88 3
05-¥ar-86 5 19.65  (1.000 .00 15.93 0 19.95  -16.95 I
26-Jen-86 6 12.00 0.00 15.0¢ 0.6 1B.00  -1B.00 %
24-Jul-86 6 1845 G.00 15.43 0.0 18.43  -15.43 1
C7-hug-86 6 i8.12 0.0 18.12 0.0 18.12 -18.i2 %
o li-Sep-g6 6 18.36  0.00 18.36 0.0  15.36 -18.38 1
16-0ct-96 6 18.58  0.00 18.5% 0.0 15.58 -i8.58 ¥
11-Fov-86 6 18.77 0.00 18.77 0.0 18.77 -i8.%7 X
16-Dec-86 6 16,22 0.00 16.22 0.0 18.22 -19.22 I
13-Jan-87 & 19.46  0.00 19.46 0.0 19.46 -10.46 1
10-Feb-87 6 16.39  G.00 10.30 0.0 16.30 -10.23 ¥
o 0-Mar-87 6 16.24  0.00 19.34 6.0 10.84 -i0.24 ¥
14-Apr-87 6 16,44  0.00 19.44 0.0 19.44 -10.44 %
12-¥ay-87 & i3.53 0.0 19.53 0.0 18.55 -i0.53 &
0o-Jun-87 6 10.41  0.00 10.41 0.6 16.41 -10.41 %
14-3ul-87 6 19.53  0.00 12.58 0.0 15.53 -10.53 I
Di-hug-87 & 19.87 0.00 10.87 0.0 19.87 -10.87 %
01-Sep-§7 6 206.02  0.00 20.02 0.0 20,02  -20.00 %
®  Sepir 6 20,02 0.00 20.02 0.0 20.02  -20.00 1
06-Dot-87  © 19.02  0.00 19.9% 5.0 19.90  -18.42 %
06-0ct-87 6 12,02 C.00 19.92 0.0 18.82  -19.92 1
3i-0ct-37 & 15,83 ©£.00 16,93 4.0 10.83  -10.93 I
31-0c:-57 6 19.93  0.0G 19.95 0.0 1983  -16.53 ¥
o 03Fov-e7 6 20.065 0.00 26.05 0.0 20.05 -206.05 1
03-Kev-87 & 26,05 0.00 20.05 0.0 20.08  -30.05 3
16-Fov-87 6 20,11 0.00 2C.11 0.0 20.11  -20.11 Y
12-¥ov-57 € 20,16 0.00 20.1 0.0 20.10  -20.10 X
(6-Fov-87 & 20.15  0.00 20.15 0.0 20.15 -20.15 I
18-Fov-87 6 20.23  0.00 20.23 0.6 20.23 -20.23 I
o <20-fov-s7 6 20.08  0.00 20.08 0.0 20,05 -20.08 I
25-Fov-87 & 20,10 0.00 20.10 0.0  20.i0  -20.10 ¥
25-§ov-87 6 20.20 0.00 20.20 0.0 20.20  -20.20 ¥
30-Fov-87 & 20.11  ©0.00 20.11 0.0 20.11 <2011 &
o-Dee-87 6 20.06 ©0.00 20.06 0.0 20.08 8 1
04-Dec-87 & 20,07 0.0 2C.07 0.8 2007 -30.07 1
o O77Dec-87 6 20,51 0.00 20.31 0.0 20.21  -20.31 1
09-Dec-87  © 20,20 0.00 20.30 0.0 2 20.20 ¥
11-Dec-67 & 20.21  0.00 20.21 5.0 a0 20021 1
14-Dac=37 6 ‘9 0.00 20.19  G.0 20.16  -20.15 ¥

Dﬂc ; 20, G5 20, L =0
/‘qe{ﬂer — ryan inc. (415) 783-7500
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SHELL OIL COMBAEY OAKLARD - TTHE/BROADVAY JGRE BA44

DATE VELL DTH TV ET  {B7TWH (HT»  ITL VT-ELEV I ¥T-4 HZ O, ELEY
1

——————————————————————————————————————————— 0,60 0.0 0,00 G.00 J-mmmmm e e
I
16-Dec-87 ) 20.1r 0.00 20.11 0.0 2611 -20.11 1
18-Dac~87 0 20,10 0.00 20.10 C.0 20010 -20.10
2i-Dec-87% & 20,12 0.00 20.12 0.0 20.12 -20.12 1
23-Dec-57 5 2G. 11 0.00 20011 G.o 20011 -2C.11 1}
2&5-Dec~57 & 2.81 0.40 1%.81 0.0 18.81 -19.581 1
(8-Jan-88 6 20.12 0,00 20.12 0.0 26.12 -a20.iz21
15-jan-88 e 1.8 0.00 19.89 0.0 18.8%  ~19.85% 1
22~Jan-88 G 20,60  0.00 Z20.0G 0.6 20.00 ~20.00 ¥
29-Jan-58 £ 9.7 .00 19.71 0.0 19.71 ~16.71 ¥
05-Feb-88 i 19.85  0.00 18.85 0.0 19.85 -19.85 1
12-Feb-88 & 19.68  0.00 19.68 0.0 19.48 ~19.46&8 1
16-Fen-38 G 19.92  0.60 19.72 0.0 19.72 -149.72 ¥
Zb~Feb-838 6 189.50  0.060 15.50 0.0 19.50 -19.50 ¥
04-Kar-8 6 18.77  G.00 19.77 6.0 19.77  -1G6.97 1
1i-Kar-88 § 19.78  0.00 15.75 0.0 1878 -19.78 1
18-Kar-88 & 19.82  0.060 19.82 0.0 18.82  -18.8z2 1
£5-Kar-88 & 15.74  0.00 18.74 0.0 19.74 -19.74 1
{1-Apr-88 g 19.80  0.00 19.8C 0.0 19.8C  -19.80 1
08-Apr-38 & 19.70  0.00 16.70 0.0 18.70 -18.70 )
i5-Apr-88 6 19.72  0.00 19.72 0.0 18.72 -ig.72 x
22-Apr-863 & 19.54 0.00 106.54 0.0 18.54 -19.54 1
2o-Lpr-88 6 19.67 Q.00 19.97 0.0 1i9.97 -19.97 1
06-May-58 G 16,83 0.00 16.93 0.0 19.658 -19.93 X
10-Kav-88 & 20.01  0.00 20.0%1 0.6 26.01 -20.01 1Y
17-¥av-85 6 12.91  G.00 :16.91 ¢.0 19,91 -19.91 ¥
24-¥ay-88 9 19.90  0.00 19.%0 .0 19.90 ~19.90 1
31-Kav-88 6 20.0:  0.00 2C.0t ¢.0  20.0% -20.01 X
G7-Jun-88 6 19.98 £.00 16.48 G.C 19,88 ~i%.98 ¥
i14-Jun-38 & 20.00  0.80 20.00 0.0 20.00 -20.00 &
2i-Jun-58 & 20.01  0.0C Z2C.01 ¢.0 20,01 -20.01 ¥
258-Jun-58 6 i6.97 0.00 10.57 0.0 19,97 -1%.07 ¥
05-Jul-86 & 20.18  0.00 20.18 .t 20,18 -20.18 ¢
i2-Jul-58 6 20.2¢ .00 20.20 0.6 20,20 -20.20 1
19-Jul-88 6 20,10 ¢.00 20.10 0.0 20,10  -20.1C X
26-Jul-88 5 26,17 D.00 2CG.17 8.0 20017 -20.17 1
D2-Aup-88 ) 20.i2  0.00 2C.:2 .0 20,12 -&u.i2 %
08-hug-88 & 20,17 0.060 Z0.17 0.0 20,17 -20.17 X
19-Aug-38 v 20,14 0.850 Z0.14 0.0 20.14  -20.14 1
20-Aur-588 ) 20,19 0.00 20.1¢ 0.0 2¢.i% -20.:19 ¥
31-4ug-88 & 0.2 0.00 20.21 0.0 20.21 -Z0.21x
{9-8Bep-38 9 20.40 0.00 20.40 0. 20.40 -20.40 ¥
16-Sep-88 & 20.34 0.00 20.34 5.0 20.34  -20.34 X
25-Sep-88 & 20.41  0.00 20.41 G.0  20.41 20,43 ¥
5G-5ep-88 & 20,32 0.00 26.3Z2 6.0 2¢.32 -20.32 1
07-0ci-85 € 20.48  0.00 20.48 4.0 20.48 -20.48 I
14-Gci-58 5 20.47  0.00 20.47 C.0 20.47 -20.4F X
21-0ct-88 & 20,46 C.00 20.46 0.0 20.46 -20.46 X
27-0ct-838 6 20.52 0.00 Z0.5%2 0.0 20.32 2052 Y
O4-¥ov-88 v 20.60 0.00 20.00 0.0 20.60 -20.60 1
i1-Nov-88 $ 20.60 0.60 20.80C 0.0 20,60 -20.60 %
18-Kov-38 € 20.70  0.00 20.7C 0.0 20.70  -20.90 %
22-§Ef:P° 6 20.58  0.00 20.58 0.6 Z0.58  -20.58 1

"quler — ryan inc. (415) 783-7500
cjeneral and environmental confraclors FAG




SHELL GIL COMPARY OAELARD - TTE/BROADVAY JOB 5044
DATE ¥ELL DTH DTy HT (DT (HT? DL WT-ELEV I VI-0 HC  £.ELEY
I
————————————————————————————————————————— 0.0% G.0 .00 O.00 Yommmmm o
I
UZ2-Dec-83 1R 20.80 C.00 2C.60 0.0 20.60 ~20.580 1
09-Dec~88 8 20,70 0,00 2G.7C 0.0 26.%0  ~20.70 %
16-Dec-88 & 20.75 0.06 20.7% 0.0 20.75 -20.75 1
22-Dec- 88 & /4 FLOCDED EXE 0.0 ERER ERR ¥
°0—Dec-88 ¥ .79 $.00 20.7% .0 20,75 -20.79 ¥
0&6-Jan-89 6 0.849 0.00 20.8% 0.0 20.849 -20.8%9 1
13-Jan—-89 3] 20,82 0,00 20.82 G.O 20.82 ~20.82 ¥
20-Jan-89 6 0.70 c.00 20.79 4.0 20.70 -20.70 1
-Jan~8%9 o 20.84 C.00 20.54 0.0 2D.84 20,84 X
(3-Feb-59 6 20.75 .00 20.7% 0.0 20.7% -20.79 )
10-Feh-&5 & 21.03  0.00 21.03 0.0 21.03 -21.08 1
17-Feb~86G G 20.94% 0.00 20.9¢ 0.0 20.99 -20.949 1
24-Feh-80 4 19.8% 0.00 16.8% 0.0 19.85 -16.85 ¢
03-Kar-59 t5 20,583 0.00 20.83 5.0 20,83 -20.85 1%
26-Jun-856 7 N7k ERE .0 ERE ERR I
24~Jul-h6 7 16.43 0.00 16.42 0.0 16.42 -16.42 I
G7-hug-86 7 K4 EER 0.0 ERR EER I
(\]/ﬂqemer —~ ryan inc. {415) 783-7500
gene:aJ and environmenlal conlraclors SGS3% FAGE ©
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APPENDIX B

CHEMICAL ANALYTICAL REPORTS

(January through March, 1985)



INTERNATIONAL AN G ubY
TECHNOLOGY
CORPORATION G E"i'"i‘L E 2. R: \;' A }5.‘1 f ?‘J -
GCENTRAL CONTRACTONS
Gettler-Ryan March 4, 1989

1992 National Avenue
Hayward, Ch 94545

ATTH: John Werfal

Following are the results of analyses on the samples described
below.

Project: GR #3644, Shell, 7th and
Broadway, Oakland

Lab Numbers: S9-@2-193-01 thru S$95-02-153-34

Number of Samples: 4 -

Sample Type: Water

Date Received: 2/15/8%9

Analyses Reguested: Low Boiling Hydrocarbons

The method of analysis for low boiling hydrocarbons is taken
from EPA Methods 8015, 8820 and 5830. The sample is examined using
the purge and trap technigue. Final detection is by gas chromatography
using a flame ionization detector as well as a photolonization detector.
The result for total low boiling hydrocarbons is calculated as gasoline
and includes benzene, toluene, ethyl benzene and xylenes.

Sample
ITAS/San Jose Client Sample Sample Date Analysis Condition
Lab Nurber Identification Date Completed on receipt
89-~-2-193-01 5-4 2/14/89 2/23/89 cool ph <2
59-32-193-22 55 2/14/89 2/23/89 cool pH <2
59-02-193-23 S—-6 2/14/89 2/23/89 cool pH <2
S58-22-193-04 SF-5 2/14/89 2/23/8% cool pH <2

m——
Fred Rouse
FR/an

1 Page Following — Table of Results

Santa Clara Valley Laboratory

2055 junction Avenue » Son Jose, California 85131 » 408-843.1540
IT Corparation is @ wholly owped subsidiary of Intemationa) Technology Corperation



ITAS/San Jose to Gettler-Ryan

ATIN: John Werfal

INTERNATIONAL TECHNOLOGY CORPORATICON

March 4, 198%
Page 1 of 1

Project: GR #3644, Shell, 7th and Broadway, Oakland

ND = None Detected

Summary of Results
Milligrams per Liter

Low Beiling

Hydrocarbons

(calculated Ethyl

as gasoline) Benzene Toluene Benzene Xylenes

Lab Sample
Number Identification
S59-@2-193-71 S—4

Detection Limit

38-F2-193-32
Detection Limit

S9-@2-153-033
Detection Limit

S5-p2-153-p4
Detection Limit

5-6

SF-5

ND. 2.20a5 ND ND 0.0@3
(.85 9.0025 .901 ©.281 0.203
94. 16. 21, 1.8 10.
20. 8.2 2.3 2.3 1.
54. 1d. 4.5 1.4 4,
22. B.2 .3 8.3 1.

ND ND ND ND ND

@.@5 0.0025 2.801 @.9801 ~3.023
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APPENDIX C

GETTLER-RYAN INC. GROUNDWATER SAMPLING REPORT



(\/_/' quler — ryan inc.

March 10, 1989

GROUNDWATER SAMPLING REPORT

Shell Oil Company
Post Office Box 4023
Concord, California 94520

Refercenced Site: Former Shell Service Station
7th and Broadway
Oakland, California

Sampling Date: February 14, 1989

This report presents the results of the guarterly groundwater sampling and
analytical program conducted by Gettler-Ryan Inc. on February 14, 1989 at the
referenced location. The site, located on the northwest corner of &th Street and
Broadway, is no longer an opcrating service station, The former station had
underground storage tanks which contained petroleum products.

There are currently three groundwater monitoring wells on site and three wells off
site at the locations shown on the attached site map. The three on site groundwater
monitoring wells were not accessible on the Fcbruary 14, 1989 sampling event. Prior
to sampling, all wells were inspected for total well depth, water levels, and
presence of separate phasc product using an electronic interface probe. A clean
acrylic bailer was used to visually conflirm the presence and thickness of scparate
phase product. Groundwater depths ranged from 12.82 to 20.87 feet below grade. A
sheen was observed in Well S-5.

The wells were then purged and sampled. Standard sampling procedure calis for a
minimum of four case volumes to be purged from cach well. Each well was purged
while pH, temperature, and conductivity measurements were monitored for stability.
In cases where a well dewatered or less than four case wvolumes were purged,
groundwater samples were obtained aflter the physical parameters had stabilized. The
purge water was contained in drems for proper disposal. Details of the final well
purging results are presented on the attached Table of Monitoring Data,

Samples were collected, using teflon Dbailers, in properly c¢leaned and laboratory
prepared containers. All sampling equipment was thoroughly cleaned after each well
was sampled and steam cleaned upon completion of work at the site. The samples were
labeled, stored on blue ice, and transported 1o the laboratory for analysis. Ficld
and trip blanks, supplied by the laboratory were included and analyzed to assess
qusality  control. Chain  of custody records were established noting sample
identification numbers, time, date, and custody signatures.

Report 3644-] PAGE 1

19922 national avenue . hayward, califernia 94545-1787 . (415) 783-7500



The samples were analyzed at International Technology Corporation - Santa Clara
Valley Laboratory located at 2055 Junction Avenue, San Jose, California. The
laboratory is assigned a California DHS-HMTL Certification number of 137. The
results are presented as a Certified Analytical Report, a copy of which is attached
to this report,

T¢m Paulson
Sampling Manager

attachments

Report 3644-1 PAGE 2



e & ® ® [ ® ®
TABLE OF MONITORING DATA
GROUNDWATER WELL SAMPLING REPORT

WELL _T.D. S5-1 5-2 5-3 S5-4
Casing Diameter (inches) 4 4 4 4
Total Well Depth (feet) 16.1
Depth to Water (feet) et -———- -——— 12.82
Free Product (feet) — ———— ——— none
Reason Not Sampled inaccessible inaccessible inaccessible ----
Ideal 5 Case Vol. (gallons) —-——- -——= ———- 10.8
Did Well Dewater? ——— ——— ——— yes
Volume Evacuated (gallons) ——— ——— —-———- 2.5
Purging Device -———= -——— - Bailer
Sampling Device m———— -——— ———— Bailer
Time ~—— ——— —-———- 12:07
Temperature (F)* —-—— ——— —-——— 63.3
pH* -——= ——— ——— 6.75
Conductivity (umhos/cm) * -——— ——— ——— 640
* Indicates Stabilized Value
Report 3644-1 PAGE 3

4
38.3
19.87
sheen

60.8
no
60.0

Alrlift
Bailer

10:30
67.7
6.66
571

57.8
no
58.0

Airliftt
RBailer

11:55
67.7
6.66
913
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INTERNATIONAL HAD G 18689
TECHNOLOGY
CORPORATION GETTLER-RYAN INC.

GENFRAL CONTRACTGRS
Gettler-Ryan " March 4, 1989

1992 National Avenue
Hayward, CA 94545

ATIN: John Werfal

Following are the results of analyses on the samples deacribed
below.

Project: GR #3644, Shell, 7th and
Broadway, Oakland

Lab Nunbers: S9-2~-193~21 thru 59-22-193-84

Number of Samples: 4

Sample Type: Water

Date Received: 2/15/89

Analyses Requested: Low Bolling Hydrocarbons

The method of analysis for low boiling hydrocarbons is taken
from EPA Methods 8015, 802¢ and 583d. The sample is examined using
the purge and trap technicgue. Final detection is by gas chromatography
using a flame ionization detector as well as a photoionization detector.
The result for total low boiling hydrocarbons is calculated as gasoline
and includes benzene, toluene, ethyl benzene and xylenes.

Sample
ITAS/San Jose Client Sample Sample Date Analysis Condition
Lab Number Identification Date Completed on receipt
89-@2~-193-21 54 2/14/89 2/23/89 cool pH <2
58-02-193-32 5-5 2/14/89 2/23/89 cool pH <2
59-92~193~-83 5-6 2/14/89 2/23/89 cool pH <2
S9-(32-193-34 SF-5 2/14/89 2/23/89 cool pH <2

Fred Rouse
FR/an

1 Page Following — Table of Results

Santa Clara Valiey Laboratory

2055 Junction Avenue » San Jose, California 95131 « 408-943-1540
IT Corporation is o wholly owoed sub'sidjary of Intermnational Technology Corporation

h



INTERNATIONAL TECHNOLOGY CORPORATION

ITAS/San Jose to Gettler-Ryan March 4, 1989
ATIN: John Werfal Page 1 of 1

Project: GR #3644, Shell, 7th and Broadway, Oakland

Summary of Results
ND = None Detected Milligrams per Liter

Low Boiling

Hydrocarbons

Lab Sample (calculated Ethyl

Number Identification as gasoline) Benzene Toluene Benzene Xylenes
59-22-193-91 S-4 ND @.10005 ND ND 9.003
Detection Limit B.95 g.0085 @.921 0.001 @.993
59-82-193-32 5-5 94, 16. 21. 1.8 14.
Detection Limit 20. @.2 6.3 3.3 1.
59-32-193-23 5-6 54. 18, 4.5 1.4 4.
Detection Limit 22. g.2 2.3 2.3 1.
S38~§2-193-84 SF-5 ND ND ND ND ND

Detection Limit @.85 2.00@5 §.681 $.801 6.083
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GeoStrategies Inc,

APPENDIX D

GETTLER-RYAN INC. SAMPLING PROTOCOL



ATTACHMENT A
SAMPLING AND ANALYSIS PROCEDURES

INTRODUCTION

The sampling and analysis procedures for Gettler-Ryan Inc. groundwater quality
maonitoring projects are explained in  the appendix, including procedures and
techniques  for  groundwater sample  collection, analytical procedures, and
chain-of-custody control. These procedures  ensure that (1)  consistent and
reproducible methods will be used to obtain samples from monitering wells and
that (2) proper analyses will be performed on the samples.

The procedures described in this appendix are based on:

Procedures Manual for Ground-Water Monitorine at Solid Waste
Disposal Facilivies (EPA-530/SW-611, August 1977)

Test Methods for Evaluating Solid Waste: Phvsical /Chemical
Mcthods (EPA SW-846, 3rd. edition, November 1986)

Test Mcthods for Organic Chemical Analvsis of Municipal and Tndusirial
Wastewater (EPA-600/4-82/057, July 1982)

RCRA Ground-Water Monitoring Technical Enforcement Guidance
Document (OSWER 9950.1, Sepiember 1986)

SAMPLE COLLECTION

Sample collection procedures include equipment cleaning, water level
measurcments, well purging, sampling and sample preservation and shipment,

Eguipment Cleaning

Before starting the sampling cvent, all equipment that would be placed in the
well or come in contact with ground water will be disassembled and cleaned
thoroughly with detergent water, and then stcamed with deionized water. Any
parts that might absorb contaminants, such as plastic pump valves, will be
cleaned as described above.

Sample botties, bortle caps, and septa for use in sampling for volatile
organics will be thoroughly cleaned laboratory prepared - containers. Sample
vortles, bottle caps and septa will be protected from all phases of hvdrocarbon
contact before the actual usage at the sample site. When plastic bottles and
caps are used, they will be constructed of linear polyethylene.



When required, a positive displacement Teflon and stainless steel bladder pump
will be cleaned as deseribed above and reassembled.  Organic free water will be
then pumped through the system to obtain a pump blank. The pump effluent will
be sampled and analyzed for the indicator compounds trichloroethylenc,
tctrachloroethylene, benzene, tolucne, xylenes, and cthylbenzenes: the result
of the analysis must be below the instrument detection limit lor cach parameter
before the pump is taken to the site for vsc.

During f{icid sampling, 21 cquipment surflaces that arc placed in the well or in
contact with ground water will be cleancd before purging or sampling the next
well. The surfaces will be cleaned by steam cleaning with deionized water.

Water-Level Mcasurcments

Prior to purging and sampling, the water level in cach well will be measured

with an electric sounder. A reel mounted, two conductor auvdible sensor with
indicator light allows for the measurement of both water and separate phase
product interfaces. Depth 1o water and product measurcments are recorded to

the nearest 0.0! [foot The absence or presence of separate phase product is
confirmed with =z clean, acrylic or polyvinylchloride bailer, by measuring the
thickness 1o the nearest 0.0 foot with an engineer’s scale tape. Anv
obscrvations {cg. well integrity, product color, turbidity, water color, odors
etc.) should be noted on the Water Sample Field Data Sheet shown in Figure
A-2.  Belore and after each use, the sounder will be decontaminated by rinsing
with a detergent and delonized water.

Wells are monitored {rom the lowest dissolved product concentrations to the
highest dissolved concentrations. To avoid cross contamination, 2!l monitoring
equipment 1s decontaminated after each well by ripnsing with detergent and
deionized water.

Well Pureing

Before sampling, standing water in the casing and sand pack will be purged f{rom
the well using (1} @ positive displacement bladder pump constructed of inert,
non-wetting, Teflon and stainless steel, (2 a pneumatic airliflt pumping system,
(3) a centrifugal pumping system, or (4) a Teflon bailer. Individual purge
volumes arec calculated for each well from casing size and length of standing
water. When  possible, five (5} case volumes will be purged. Wells which
dewater or have slow rccharge periods are often sampled after fewer purging
cycles, once sulficient water volumes have recovered, Temperature, pH, and
conductivity are c¢losely monitored throughout the evacuation process. Purging
is continued until all three (3) parameters have stabilized. Conductivity and
pH meters are calibrated daity. Monitoring wells will be purged according 1o
the protocel presented in Figure A-1.

All records of [icld data wiil be entered on the Well Sampling Field Data Sheer
shown in Figure A-2.  Copies of the ficld data shcets will be reviewed by the
sampling supervisor aflter the sampling event is completed, Field meters will
be calibrated ecach morning before initiating sampling. The calibration will be
checked once each day to verify meter performance.



Sampiing

Samples are only collected from groundwater wells free of separate phase
product or f{rom wells containing product shecns. Wells contajning product
{ilms or {ree product levels__> 0.0 foot are neot normally sampled. When

specific situations require samples and {ree product exists, the ficld sampler
will be infermed of this special requircment. ‘

Samples will be collected with a Tefllon bailer or positive displacement Teflion
bladder pump. Groundwater samples that are anatyzed for total petroleem
hydrocarbons {calculated as gasoline), benzene, toluene, xylenes, and
cethylbenzene will be collected in  duplicate utilizing 40 milliliter glass  vials
with Tellon lined septums, preserved with hvdrochloric acid 1o a pH of less
than 2.

Sample botdes for wvolatile organics arnalysis will be filled completely to
prevent any air from remaining in the bottle. A positive meniscus forms when
the bottle is completely fuli A Tellon lined septum will be placed over the
positive meniscus fo  seal the container. Aflter capping, the bottle will be
inverted and tapped to check that no air bubbles are present,

When required, Tield blanks and trip blanks made with organic free water will
be carricd into the field and delivercd with the samples to the laboratory.
Field Dblanks will be opened in the field during sample collection to detect any
influences from the ambient atmosphere on sample quality. Trip blanks will
remain with the bottles used for sampling for the duration of the sampling
event, At no time will the trip blanks Dbe uncapped. Trip blanks provids 3
check on laboratory bottle-cleaning procedures.

All sampling contziners will be prelabeled with preservatives information prioer
to 1nitiatuing the sampling event. Labels will be completed during samplc
collection. Containers will be placed on blue ice immediately upon sampling
until delivery 1o the laboratory. At the time of sampling, the sample will be
logged on a chain-of-custody {orm, which will accompany the sample to the
laboratory. Laboratory personnel will accept the samples and assign a unigue
laboratory number to each sample.

Sample Preservation and Shipment

Sample containers will wvary with each type of analytical parameter to be
tested. Selected container types and materials will be nonreactive with the
sample and the particular analvtical parameter 1o be tested. As mnoted, sample
containers will be oproperly  cleaned and  sterilized according to the EPA
protocol for the specific analyses to be performed. All samples will be
shipped on blue ice to a Californ:a state certified laboratory.
Chain-of-custody documentation will accompany all sample containers.

A-3




ANALYTICAL METHODS

Groundwater samples will be analyzed in a California state certified analytical
laboratory in accordance with the methods listed beliow. All testing procedures
follow Regional Water Quality Control Board (RWQCB) guidelines.

Total petrolcum hydrocarbons calculated as gasoline: modified EPA methed
8015 (headspace) or medified EPA method 5030 (purge and trap).

Benzene, toluene, xylenes and ecthylbenzene (BTX and E) modified EPA Method
8020 or 602,

Test Methods for Evaluating Solid Waste: thsical/Chcmical Methods,
EPA SW-846, 3rd. c¢dition, November 1986

Test Methods for Oreanic Chemical Analvsis of Municipal and Industrial
Wastewater, EPA 600/4-82-057, U.S. EPA Environmental Monitering and Support
laboratory, Cincinnati, OH 1682

Methods of Chemical Analvsis of Water and Wastes, EPA 600/4-49-020, Revised
March 1883, U.S. Environmental Montioring Laboratory Cincinnati, QH

Leaking Underground Fuel Tank {LUFT) Manual, State Water Resources Control
Board,
State of California Leaking Underground Fuel Tank Task Force, May 1988

CHAIN-OF-CUSTODY

The following procedures will be wused during sampling and =analytical
activities to provide chain-of-custody control during transier of samples from
collection through storage. Record keeping activities and tools will include:

Well Sampling Ficld Data Sheet

Sample labels

Chain-ol-custody record

Well Sampling Ficld Data Sheet

In the {iecld, the sampler will record the f{ollowing information on the well
sampling data sheet for each sample collected:

Project number

Ciient
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Location

Source (i.c., well number}
Time and date

Well accessibility and integrity

Pertinent well data (e.g, depth and water-surface elcvation, pH, conductivity,
temperature)

Caiculated and actual purge volumes
Purging equipment
Sampling equipment

Appcarance of ecach sample (e.g., color, turbidity, sediment, floating
product/product odor, etc.)

General comments
Sampler’s signature
Sample Labels

Each sample container will be labeled immediately aflter the sample is taken. Label
infermation will include;

Sample point designation
Sampler’s identification
Project number

Date and time of collection
Type of preservation used
Analvysis reguested

Chain-of -Custodv Record

The chain-ef-custody records initiated at the time of sampling will contain the
following information: Sample type, contziner type, well number, date of sampling,
and name ol the sampler. Figure A-3 shows a typical chain-of-custody record. The
record sheet will be signed by the sampler when transferring possession of the
samples, Custody transfers will be recorded for each individual sample; for
exampie, if samples are split and sent 10 multiple laboratories, a record sheet will
accompany cach sample. The number of custodians in the chain of possession will be
kept to 2 minimum.
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Groundwater Monitoring

Wells are monitored from the lowest dissolved product concenirations to the
highest dissolved concentrations. Wells that contain separate phase product
are monitored last. To avoid cross contamination, all monitoring equipment is
decontaminated alter each well by rinsing with detergent and deionized water,

Prior to purging and sampling, the water level in cach well will be measured

with an electric sounder. A reel mounted, two conductor audible sensor with
indicator light allows for the measurement of both water and separate phase
product interfaces, Depth 1o water and product mecasurements are recorded 1o

the nearest 0.00 f{oot. The absence or presence of separate phase product is
confirmed with a clean, acrylic or polyvinyichloride bailer, by mecasuring the
thickness to the nearest 0.0f foot with an engineer's scale tape. Any
observations (eg. well integrity, product color, turbidity, water color, odors
etc.) should be noted on the Water Sample Ficld Data Sheet shown in Figure A-2.
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FIGURE A-1
MONITORING WELL PURGING PROTOCOL

MEASURE AND RECORD DEPTH TO WATER
AND WELL TOTAL DEPTH

CHECK FOR FLOATING

PRCDUCT

1

YES

COLLECT SAMPLE
OF PRODUCT.
DO NOT SAMPLE

WELL FOR DISSOLVED
CONSTITUENTS.

NO

CALCULATE PURGE VOLUIMME BY
USING THE FOLLOWING EQUATION:

P =Trh x 7.48 x 4

where:

P = colculoled purge volume {gallons)
™= 314

r = rodlus of well casing In fee!

h = heighl of wolar column in feef

%

EVACUATE WATER FROM WELL EQUAL
TO THE CALCULATED PURGE VOLUME
WHILE MOMITORING GROUND-WATER

STABILIZATION INDICATOR PARAMETERS
rH,
T INTERVALS OF ONE CASING VOLUME,

CONDUCTIVITY, TEMPERATURE

T

1

WELL EVACUATED TO PRACTICAL
LIMITS OF DRYNESS BEFORE
REMOVING CALCULATED PURGE
VOLUME. l

|

NO

YES

1

FINAL TWO SETS OF GROUND—-WATER
STABILIZATION INDICATOR PARAMETER

MEASUREMENTS MEET THE FOLLOWING
CRITERA:

SUFFICIENT FOR SAMPLE
EVACUATION TO DRYNESS.

WELL RECHARGES TO A LEVEL
COLLECTION WITHIN 24 HOURS OF

1

pH = 4 0.1 pH unlis
COMD.= + 10%
TEMP.= % 1.0 °F
j |
1
! 1

|
B

b

YES |

WELL PURGING
CRITERIA MET,
PROCEED TO
WELL SAMPLING

CONTINUE PURGING;
EVACUATE ADDITIONAL
CASING VOLUME OF
WATER, MONITORING

FOR STABILITY.

FIELD TEST FIRST RECORD WELL

RECHARCE WATER FOR AS DRY FOR
INDICATOR PARAMETERS, PURPOSES OF
THEN PROCEED TO WELL || SAMPLING.

SAMPLING.

INDICATOR FPARAMETERS




