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A RESNA Company

Working To Restore Nature

3315 Almaden Expressway, Suite 34
San Jose, CA 95118

Phone: (408) 264-7723

Fax: (408) 264-2435

June 4, 1992
0602ZMWHE
61035.03
Mr. Michael Whelan
ARCO Products Company
P.O. Box 5811
San Mateo, California 94402
Subject: First Quarter 1992 Groundwater Monitoring Report for ARCO Station 6148,

5131 Shattuck Avenue, Oakland, California.

Mr. Whelan:

As requested by ARCO Products Company (ARCO), this letter report summarizes the
results of first quarter 1992 groundwater monitoring performed by ARCO’s contractor,
EMCON Associates (EMCON) of San Jose, California, at the above-referenced site. The
objectives of this quarterly groundwater monitoring are to evaluate changes in the
groundwater flow direction and gradient, and changes in concentrations of petroleum
hydrocarbons in the local groundwater associated with a former waste-oil and existing
underground gasoline-storage tanks at the site. The field work and laboratory analyses of
groundwater samples during this quarter was performed under the direction of EMCON and
included measuring depths to groundwater, subjectively analyzing groundwater for the
presence of petroleum product, collecting groundwater samples from the wells for laboratory
analyses, and directing a State-certified laboratory to analyze the groundwater sampies.
RESNA Industries (RESNA’s) scope of work was limited to interpretation of field and
laboratory analyses data, which included evaluating trends in reported hydrocarbon
concentrations in the local groundwater, the groundwater gradient, and direction of
groundwater flow beneath the site.

The operating Arco Station 6148 is Iocated on the southwestern corner of the intersection
of Shattuck Avenue and 52nd Street at 5131 Shattuck Avenue, Oakland, California, as
shown on the Site Vicinity Map, Plate 1.

Prior to the present monitoring, RESNA conducted an initial subsurface investigation
related to the former waste-oil tank. The waste-oil tank was removed by Crosby and
Overton in June 1987. In December 1991, RESNA initiated a subsurface investigation
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Quarterly Groundwater Monitoring June 4, 1992
ARCO Station 6148, Oakland, California 61035.03

which included drilling four soil borings (B-1 through B-4) and installing three 4-inch-
diameter groundwater monitoring wells (MW-1 through MW-3) in borings B-1 through B-3,
respectively. The location of the groundwater monitoring wells, borings, and pertinent site
features are shown on the Generalized Site Plan, Plate 2.

Groundwater Sampling and Gradient Evaluation

Depth to water measurements (DTW) were performed by EMCON field personnel on
January 19, Febmary 19, and March 18, 1992. Quarterly sampling was performed by
EMCON field personnel on March 18, 1992. The results of EMCON’s field work on the
site, including DTW measurements and subjective analysis for the presence of product in
the groundwater in MW-1 through MW-3 are presented on EMCON’s field report sheets
and EMCON’s Summary of Groundwater Monitoring Data. These data are included in
Appendix A.

The DTW levels, wellhead elevations, groundwater elevations, and subjective observations
of product in the groundwater from MW-1 through MW-3 for this quarter and previous
groundwater monitoring at the site are summarized in Table 1, Cumulative Groundwater
Monitoring Data. EMCON’s DTW -measurements were used to evaluate groundwater
elevations. Evidence of product or sheen was not observed by EMCON’s field personnel
during this quarterly monitoring (see EMCON’s field report sheets, Appendix A).
Groundwater elevations in wells MW-1 through MW-3 fluctuated up to approximately 1 foot
between January 19 and March 18, 1992, Two different DTW measurements from well
MW-1 were reported by EMCON on January 19; the first DTW was 17.77 feet and the
second was 17.17 feet. The second DTW measurement was chosen to evaluate the
groundwater gradient. The groundwater gradients interpreted from the Jamiary, February,
and March 1992 groundwater monitoring are shown on the Groundwater Gradient Maps,
Plates 3 through 5. The groundwater gradients interpreted from EMCON’s DTW
measurements indicate a gradient of less than 0.01 toward the southwest. These gradients
are generally consistent with previously interpreted gradients.

Groundwater monitoring wells MW-1 through MW-3 were purged and sampled by EMCON
field personnel on March 18, 1992. EMCON’s water sample field data sheets are included
in Appendix A. Approximately three to five well volumes were purged from each
groundwater monitoring well prior to collecting groundwater samples. Purge water was
removed from the site by a licensed hazardous waste hauler.

Laboratory Methods and Analyses

Under the direction of EMCON, water samples collected from the wells were analyzed by
Columbia Analytical Services, Inc., located in San Jose, California (Hazardous Waste
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Quarterly Groundwater Monitoring June 4, 1992
ARCO Station 6148, Oakland, California 61035.03

Testing Laboratory Certification No. 1426). The water samples from MW-1 through MW-3
were analyzed for total petroleum hydrocarbons as gasoline (TPHg) and benzene, toluene,
ethylbenzene, and total xylenes (BTEX) using modified Environmental Protection Agency
(EPA) Methods 5030/8020. Concentrations of TPHg and benzene in the groundwater are
shown on Plate 6, TPHg Concentration in Groundwater and Plate 7, Benzene Concentration
in Groundwater. Groundwater from all of the onsite wells were also analyzed for following
constituents; 1) total petroleum hydrocarbons as diesel (TPHd) using EPA Method 3510,
2) total oil and grease (TOG) using Method 5520F-IR/5520C, 3) VOCs using EPA
5030/8010, and 4) total metals using EPA Methods 6010 and 7421. Concentrations of
VOCs in groundwater are shown in Plate §, Total VOC Concentrations in Groundwater.
The Chain of Custody Records and Laboratory Analysis Reports are included in Appendix
A. Results of these and previous water analyses are summarized in Table 2, Cumulative
Results of Laboratory Analyses of Groundwater.

Results of this quarter’s groundwater monitoring indicate:

0 TPHg was detected in groundwater samples from MW-1, MW-2, and
MW-3 at concentrations ranging from 790 parts per billion (ppb) to
20,000 ppb.

0 Benzene was detected in groundwater samples from MW-1, MW-2, and .
MW-3 at concentrations ranging from 310 ppb to 3,200 ppb.

o} Toluene, ethylbenzene, and total xylenes were detected in groundwater
samples from MW-1, MW-2, and MW-3 at concentrations ranging from
12 ppb to 1,000 ppb.

0 TPHd was detected in groundwater samples from MW-2 at a
concentration of 230 ppb and from MW-3 at 2,800 ppb. “TPHd was
nondetectable (less than 50 ppb) in the groundwater sample from MW-
1.

o TOG was detected in groundwater samples from MW-2 at a
concentration of 1.2 parts per million (ppm) and from MW-3 at 7.8
ppm. TOG was nondetectable (less than 0.5 ppm) in the groundwater
sample from MW-1.

0 Cis-1,2-Dichloroethene was only detected in the groundwater sample
from MW-2 at near detection limit concentration of 0.5 ppb in well
MW-2.

RESNA—



Quarterly Groundwater Monitoring June 4, 1992
ARCO Station 6148, Oakland, California 61035.03
0 Trichloroethene was detected in groundwater samples from MW-1 at

a concentration of 1.2 ppb and from MW-2 at 2.2 ppb; this chemical
was nondetectable (less than 0.5 ppb) in the groundwater from MW-3,

0 Tetrachloroethene was detected in groundwater samples from MW-1 at
a concentration of 13 ppb, from MW-2 at 19 ppb, and from MW-3 at
2.7 ppb.

0 Metals analysis included the following results: cadmium was

nondetectable (less than 3 ppb) in groundwater samples from MW-1
through MW-3; chromium was detected in groundwater samples from
MW-1 at a concentration of 5 ppb, from MW-2 at 21 ppb, and from
MW-3 and 67 ppb; lead was detected in groundwater samples from
MW-1 at a concentration of 3 ppb, from MW-2 at 9 ppb, and from
MW-3 at 27 ppb; nickel was detected in groundwater samples from
MW-2 at a concentration of 38 ppb, and from MW-3 at 113 ppb; nickel
was nondetectable (less than 20 ppb) in the groundwater from MW-1;
and, zinc was detected in groundwater samples from MW-1 at
concentrations of 31 ppb, from MW-2 at 54 ppb, and from MW-3 at 156

ppb.

The wells were not sampled previously because product sheen was present during well
development. The following is a general summary of the concentrations of hydrocarbon
constituents in the groundwater from the three onsite wells, The lowest concentrations of
TPHg, TPHd, BTEX, TOG, and metals were reported in well MW-1, which is located
closest to the former waste-oil tank; the highest concentrations were reported in well MW-3,
located south (slightly crossgradient) of the former waste-oil tank. The highest
concentration of total VOCs were reported in well MW-2 and MW-1.

Conclusions and Recemmendations

Groundwater on this site has been impacted by gasoline hydrocarbons; the lateral extent of
petroleum hydrocarbons has not been delineated. Although the laboratory analytical results
indicated detectable amounts of TPHd in the groundwater, according to ARCO diesel has
never been stored at this site; therefore, the results of the TPHd analysis may actually be
weathered gasoline or originate from an offsite source. Additional recommendations for
delineating the extent of petroleum hydrocarbons will be included under separate cover.

RESNA recommends monthly groundwater monitoring and quarterly groundwater sampling
at the site, including analyses of the groundwater for TPHg, BTEX, TPHd, TOG, and

VOCs.

RESNA—
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Quarterly Groundwater Monitoring June 4, 1992
ARCO Station 6148, Oakland, California 61035.03
Schedule

Monthly groundwater monitoring and quarterly groundwater sampling will continue to be
performed by ARCQ’s contracted sampler. At ARCQO’s request, RESNA will continue to
analyze and report monthly and quarterly groundwater monitoring data from this site to
evaluate trends in petroleum hydrocarbons, and changes in groundwater gradient with time.
A work plan for further site investigation is being prepared by RESNA for submittal to
ARCO in draft form during June 1992,

It is recommended that copies of this report be forwarded to:

Ms. Susan Hugo
Alameda County Health Care Services Agency
Department of Environmental Health
80 Swan Way, Room 200
Oakland, California 94621

Mr. Eddy So
California Regional Water Quality Control Board

San Francisco Bay Region
2101 Webster Street, Suite 500
Oakland, California 94612

If you have any questions or comments, please call us at (408) 264-7723.

Sincerely,
RESNA Industries

Aou Mm

Lou Leet
Staff Geologist

JAMES LEWIS
NELSON

) L. Nelson
Certified Engineering
Geologist 1463

D]

“RING
GIS

cc: H.C. Winsor, ARCO Products C
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Quarterly Groundwater Monitoring June 4, 1992
ARCO Station 6148, Oakland, California 61035.03
Enclosures: References

Plate 1, Site Vicinity Map

Plate 2, Generalized Site Plan

Plate 3, Groundwater Gradient Map, January 19, 1992

Plate 4, Groundwater Gradient Map, February 19, 1992

Plate 5, Groundwater Gradient Map, March 18, 1992

Plate 6, TPHg Concentration in Groundwater, March 18, 1992
Plate 7, Benzene Concentration in Groundwater, March 18, 1992
Plate 8, Total VOC Concentration in Groundwater, March 18, 1992

Table 1, Cumulative Groundwater Monitoring Data

Table 2, Cumulative Results of Laboratory Analyses of Water Samples-TPHg,
TPHd, BTEX, TOG, and Metals

Table 3, Cumulative Results of Laboratory Analyses of Groundwater Samples-
VOCs

Appendix A: EMCON’s Field Reports (3), Summary of Groundwater
Monitoring Data, Certified Analytical Reports with Chain-of
Custody, and Water Sample Field data Sheets.
EMCON’s Water Sample Field Data Sheets
Monitoring Well Purge water Disposal Form
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61035.03
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Quarterly Groundwater Monitoring
ARCO Station 6148, Oakland, California

June 4, 1992
61035.03

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 6148
Oakland, California

Date Well Well Depth to Water Floating
Mecasured Elevation Water Elevation Product
MW-1
12-23-91 18.26 89.77 Sheen
01-07.92 108.03 1744 90.59 Sheen
01-.19-92 17.17 90.86 None
02-19-92 16.52 91.51 None
03-18-92 16.81 91.22 None
MW-2
12-23-91 17.98 89.45 Sheen
01-07-92 107.43 1715 90.28 Sheer/
01-19-92 1747 89.96 None
02-19-92 16.28 9115 None
03-18-92 16.52 90.91 None
MW-3 ) -
12-23-91 18.14 89.63 Sheen *
01-07-92 107.77 17.26 90.51 Sheen
01-19-92 17.63 90.14 Noene
02-19-92 16.34 9143 Noene
03-18-92 16.62 91,15 None

Measurcments in feet.
Wells surveyed on December 27, 1991, Datum is City of Oakland = (USGS) + 3.00

r77Y. .-



Quarterly Groundwater Monitoring June 4, 1992
ARCO Station 6148, Oakland, California 61035.03

TABLE 2
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMFPLES-
TPHg, TPHd, BTEX, TOG, and Metals
ARCO Station 6148
QOakland, California

WELL

DATE TPHg TPHd B T E X 3 Cr Pb Ni Zn  TOG

MW-1

03/18/92 790 <50 310 26 12 44 <3 5 3 <20 31 <05
(14)

MW-2

03/18/92 8400 230° 1400 1000 220 87 <3 21 9 38 54 12/
(30)

MW-3

03/18/92 20,000 2,800° 3200 560 380 1,000 <3 67 27 13 156 78
(8.1) .

MCL: - - 1 — 680 1750 10 50 50 —- — —

DWAL: - - - 100 - - — - - - —_

Results in parts per billion (ppb), except TOG which is in parts per million (ppm).;

TPHg: Total petroleum hydrocarbons as gasoline by EPA method 5030/8015/8020.

TPHd: Total petroleum hydrocarbons as diesel by EPA method 3510.

B: benzene, T: toluene, E: ethylbenzene, X: total xylenes isomers
BTEX:  Analyzed by EPA method 5030/8015/8020.

TOG: Total oil and grease by Standard method S520F-IR.

() Concentrations in parentheses were results of Method 5520C.
* Laboratory reported sample matrix contained high boiling point fuel mixture calculated as diesel. possibly weathered gasoline.

Metals: By EPA method 6010 and 7421.

< Resuits reported below the laboratory detection limit.
Sample Identification: W-11-MW-3
il - Monitoring well number
j— Depth in feet
—_ Water Sample

RESNA—
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ARCO Station 6148, Oakland, California

June 4, 1992
61035.03

CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES-VOGs

TABLE 3

ARCO Station 6148
Qakland, California

Date/Well Compound VOCs
(ppb)
MW-1
03/18/21 Tetrachloroethene f@é 13

Trichloroethene Tcé 1.2

MW-2

03/18/92 Tetrachloroethene f e 19
Trichlorcethene  7CE 222
cis-1,2-Dichloroethene 0.5

MW-3
03/18/92 Tetrachloroethene PCE 2.7

Results in parts per billion (ppb).

VOCs:  Volatile Organic Compounds by EPA method 5030/8010. Compounds not shown were not detected.

Cd: Cadmiuvm by EPA method 6010
Cr: Chromium by EPA method 6010,
Pb:  Lead by EPA method 7421,

Zn:  Zinc by EPA method 6010

Ni: Nickel by EPA method 6010,

MCLs:  Maximum Contaminant Levels as reported by the California Department of Health Services 10/24/90.

RESNA—



APPENDIX A

EMCON’S FIELD REPORTS (3),

DEPTH TO WATER/FLOATING PRODUCT SURVEY RESULTS,
SUMMARY OF GROUNDWATER MONITORING DATA,
CERTIFIED ANALYTICAL REPORTS WITH CHAIN-OF-CUSTODY, AND
WATER SAMPLE FIELD DATA SHEETS

MONITORING WELL PURGE WATER DISPOSAL FORM
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Consiynants ~ asles Date Februar\/ 25, 1992
fManagement anc .
Eavuonmenta Conlol PfO]eCt G70-39.01
To:

Mr. Jeel Coffman

RESNA/ Applied Geosystems

3315 Almaden Expressway, Suite 34
San Jose, California 95118

We are enciosing:

Copies Description
1 Depth To Water/Floating Product Survey Form,

February 1992 monthly water level survey, ARCO
station 6148, 5131 Shattuck Avenue, Oakland, CA

\

For your: X Information Sent by: X Mail

Comments:
Monthly water level data for the above mentioned site are_attached. Please

call if yvou have any questions: (408) 453-2266.

/ "- RO \\\\{”
S S Mark Knuttel
Reviewed by: £[
. st
M . R
Robert Porter. Senior Project
Engineer.
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FIELD REPORT N -
DEPTH TO WATER/FLOATING PRODUCT SURVEY
PROJECT # : G70-39.01 STATION ADDRESS : 5131 Shattuck Avenue, Oakland, C:  DATE : z /19 /a9,
i i
— > — -
ARCO STATION # : 6148 FIELD TECHNICIAN : ViveE Enawloc k. DAY:  (Neépalspag
Well Well Locking FIRST SECOND | DEPTH TO| FLOATING WELL
DTW WELL Box Lid Well | DEPTH TO| DEPTHTO | FLOATING | PRODUCT | TOTAL
Order ID Seal Secure | Gasket Lock Cap WATER WATER PRODUCT |THICKNESS| DEPTH COMMENTS —
(feet) (feet) (feet) (feet) (feet) o
MW-1 Jok [yes o | ues lues [ W5+ [ 1653 ND N D 2533 -
2 | MW-2 1ok | yes |9 fues |yes | (622 | 24 | ND ND ZsF+ | —
MW-3 [o1 | yre JOE Tes | ges | o34 | 1645 | D D Zs o | T

Page 1 of 1
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Somsutants - st Date January 29,1992
Envirgnmental ontroi PrOjeCt G7O_3901

To:

Mr. Joel Coffman

RESNA/ Applied Geosystems

3315 Almaden Expressway, Suite 34

San Jose, California 95118

We are enclosing:

Copies Description
1 DTW/FP Survey Form, January 1992 monthly

water level survey, ARCO station 6148,
5131 Shattuck Avenue, Oakiand, CA

For your: X Information Sent by: X Mail

Comments:
Monthly water level data for the above mentioned site are attached, Please
call if vou have any questions: {408) 453-22686.

Mark Knuttel MP

Reviewed by:

1T RS~

Robeft Porter, Senior P.E. #4094
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FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT #: G70-39.01

STATION ADDRESS : 5131 Shattuck Avenue, Oakland, Cs

DATE: [/ -/7- 71
ARCO STATION # : 6148 FIELD TECHNICIAN: 75 ¢7// . o ¢ DAY:  “Dredi
Well Wwell Locking FIRST SECOND | DEPTH TO| FLOATING WELL
DTW WELL Box Lid Well | DEPTH TO| DEPTHTO| FLOATING| PRODUCT | TOTAL
Order D Seal Secure | Gasket Lock Cap WATER WATER | PRODUCT |THICKNESS| DEPTH COMMENTS
(feet) {feet) (feetl) (leet) (feet)
MW-1 dow | pm [ov [we Joe (1777 i1 [ign | b (2507 —
2 | mw2 | | | | | 747 1747 [ wWs W | 2&Ef0| —
MW-3 \ \ I 17.63 |11@3 | VA AV 2582 -

Page 1 of 1
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FUN IR
diaes Date April 2, 1992
—enonmanigr Lot PrOJeCt 670'39-01
To:

Mr. Joel Coffman

RESNA/ Applied Geosystems

3315 Alamden Expressway, Suite 34
San Jose. California 95050

We are enclosing:

Copies Description
1 Depth To Water / Floating Product Survey Results

3 Summary of Groundwater Monttoring Data
1 Certified Analytical Reports with Chain-of-Custody
3 Water Sample Field Data Sheets

For your: X Information Sent by: X Maii

Comments:
Enclosed are the data from the first quarter 1992 monitoring event at ARCQO
service station 6148, 5131 Shattuck Avenue, Qakland, California. Please
call it you have any questions:.(408) 453-2266.

“J\‘\L‘/
Mark Knuttel i

Reviewed by:

Fio/bert Porter, Senior Project
Engineer.
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- ' R " FIELD REPORT
DEPTH TO WATER/FLOATING PRODUGT SURVEY

STATION ADDRESS : 5131 Shaltuck Avenue, Oakland, C/  DATE : 3 //e?/ (7.9
119,

PROJECT #: G70-39.01

ARCO STATION # : 6148 FIELD TECHNICIAN : L 0?)4 T)"l‘ DAY : EPA €S 4 [/
f
Well Well Locking FIRST SECOND | DEPTHTO| FLOATING WELL
DTW WELL Box Lid Well | DEPTH TO{ DEPTH TO | FLOATING PRODUCT | TOTAL
Order ID Seal Secure | Gaskel Lock Cap WATER WATER | PRODUCT [THICKNESS DEPTH COMMENTS
(feet) {feel) (feet) (feel) {feet)

1 | MW-1 [Geod | Yes | Goed|3259 | Good | 1pat | 1o 20 AP MD | 258 | —
2 | MW-2 |Gocd| YeS |geet 3259\ 900t 6 52 | 1o.52| AD | A0 | 258 | —

3 | MW-3 | Geodl Yeo |Good |32ey|Gock|1C €2 | (e ¢ s | Alp D o5 g —

Page 1 of 1



Summary of Groundwater Monitoring Data
First Quarter 1932
ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California
micrograms per liter (ug/l) and milligrams per liter (mg/l)

Total
Well ID Depth  Floating  TPH! TPH  Oiland
and To Product as Ethyl- Total as Grease, Hydrocarbons

Sample  Sampling Water  Thickness Gasoline Benzene Toluene benzene Xylenes Diesel 5520B 5520F-IR

Depth Date  (feet) (feet) (ngl) (ughh) (gt (ug/h) ug/) (o) (mgl  (mg/

MW-1{24) 03/18/92 16.81 ND.2 790 310. 26 12. 44, <50 14 <05

{
MW-2(24) 03/18/92 16 52 ND 8,400 1,400, 1,000 220 870. 230 ° 3.0 12
MW-3(24) 03/18/92 16 62 ND. 20,000. 3,200. 560. 380. 1,000. 2.800.* 8.1 78
FB-1.3 03/18/92 NA.4 NA. <50 <0.5 <0.5 <0.5 <05 NR 5 NR. NR

1. TPH. = Total petroleum hydrocarbons

2. ND. = Not detected

3. FB. = Field Blank

4. NA. = Not applicable

5. NR. = Not reported; sample was not scheduled for analysis of the selected parameter
*. = Sample matrix contains high boiling point fue! mixture calculated as diesel




Summary of Analytical Resuits
Halogenated Volatile Organic Compounds by EPA! Methods 5030/8010
First Quarter 1992
ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California
micrograms per liter {ug/l) or parts per billion (ppb)

Well ID
and
Sample Sampling cis-1,2-DCE2 TCES3 PCE4
Depth Date (ppb) {(ppb} (ppb)
MW-1(24) 03/18/92 <05 1.2 13
MW-2(24) 03/18/92 0.5 2.2 19
MW-3(24) 03/18/92 <0.5 <0.5 2.7

1. EPA = United States Environmental Protection Agency.
2.¢is-1,2-DCE = cis-1,2-Dichloroethene

3. TCE = Trichloroethene

4. PCE = Tetrachioroethene




Summary of Analytical Results
Total Metals by EPA' Method 8010 and 7421
First Quarter 1992
ARCO Service Station 6148
5131 Shattuck Avenue, Qakland, California
micrograms per liter (ug/l) or parts per billion (ppb}

Well ID
and
Sample Sampling Cadmium Chromium Lead Nickle Zinc
Depth Date (ppb) (ppb) {ppb) {ppb} (pph)
MW-1(24) 03/18/92 <3 5 3 <20 31
MW-2(24) 03/18/92 <3 21 9 38 54
MW-3(24) 03/18/92 <3 67 27 113 156

1. EPA = United States Environmental Protection Agency




Coiumbia
Analyticai

Serviceg <

March 31, 1992

Mr. Mark Knuttel
EMCON Associates
1921 Ringwood Avenue
San Jose, CA 95131

Re: EMCON Project No. G70-39.01
Arco Facility No. 6148

Dear Mr. Knuttel:

Enclosed are the results of the water samples submitted to our lab on March 19,
1992. For your reference, our service request number for this work is $J92-0282.

All analyses were performed in accordance with the laboratory’s quality assurance
program,

Please call if you have any guestions.
Respectfully submitted:
e /
_'g'*;, PP /’/ | [ /Z-{f
At sl Vi,

Keoni A. Murphy /
COLUMBIA ANALYTICAL SERVICES, INC.

le/KAM




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 03/19/92
Project: EMCON Project No. G70-39.01 Work Order #: $J92-0282
Arco Facility No., 6148 Sample Matrix: Water

Inorganic Parameters'

mg/L {(ppm}
Sample Name Date Sampled Total Qil & Grease, b520C Hydrocarbons, 5520F-IR
MW-1 {24) 03:18/92 1.4 ND
MW-2 (24) 03/18/92 3.0 1.2
MW-3 (24) 03:/18/92 8.1 7.8
Method Blank ND ND
Method Reporting Limit 0.5 0.5

ND None Detected at or above the method reporting himit

! Unless otherwise noted, all analyses were performed within EPA recommended maximum hoiding times
specified in Test Methods for Evaluating Solid Waste, (SW-848, 3" Edition) and Methods for Chemical Analysis
of Water ang Waste {EPA-800Q/4-79-020, Revised March 1983).

e AT vl S O
Approved by /\_ N '//J/// ﬂ“///’b"' — Date / ek v f /ﬁ/ Zm,,,
[ .




Client;
Project:

Sample Matrix:

Sample Name
MW-1 {24)
MW-2 {24)
MW-3 (24)

Method Blarnk

EMCON Associates
EMCON Project No. G70-39.01
Arco Facility No. 6148

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Total Petroleum Hydrocarbons as Diesel
EPA Methods 3510/California DHS LUFT Method
Lg/L (ppbl

MRL Method Reporting Limit

TPH Total Petroleum Hydrecarbons

ND None Detected at or above the method reporting limit
* Sample matrix contains high boiling point fuel mixture calculated as diesel.

Approved by

’

Date Received:
Date Extracted: 03/20/92
Date Analyzed: 03/23/92
Work QOrder #:

03/18/92

S5J92-0282

TPH as Diesel

ND
230.*
2,800.7

ND

W s ] b
/ .‘(,'f,'“ffj'x [ivr vy
= i

VA

/

v ARy
Date ///{U/{/” \__)f///(/g;/



CCLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Pate Received: 03/19/92
Project: EMCON Project No. G70-39.01 Worlk Order #:  5J92-0282
Arco Facility No. 6148 Sample Matrix:  Water
BTEX and TPH as Gasoline
EPA Methods 5030/8020/DHS LUFT Method
Hg/L (ppb)

Sample Name: MW-1 {24} MW-2 (24) MW-3 (24}

Date Analyzed: 03/20/92 03/20/92 03/20/92
Analyte MRL
Benzene 0.5 310. 1,400. 3,200,
Toluene 0.5 26. 1,000, 560.
Ethylbenzene 0.5 12. 220, 380,
Total Xylenes 0.5 44, 870. 1,000.
TPH as Gasoline 50 790. 8,400. 20,000.

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

-
o LT,

Approved by /)/‘{.’(_ i ,f// Hﬁ L/{)g
=

) . o SO0
Date / ﬂ";/"(" / 3/ ' (/ﬁ 8_

Il
e

~



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 03/19/92
Project: EMCOCN Project No. G70-39.01 Worl Order #: 5J82-0282
Arco Facility No. 6148 Sample Matrix: Water
BTEX and TPH as Gasoline
EPA Methods 5030/8020/DHS LUFT Method
#9/L [ppb)
Sample Name: FB-1 Method Blank
Date Analyzed: 03/20/92 03/20/92
Anajyte MRL
Benzene 0.5 ND ND
Toluene 0.9 ND ND
Ethyibenzene 0.5 ND ND
Total Xylenes 0.5 ND ND
TPH as Gasoline 50 ND ND
TPH Total Petroleum Hydrocarbons
MRBL Method Reporting Limit
ND None Detected at or above the method reporting limit
;//T‘ -/r/?7' ] //1'. ‘L’ } _/ — A
Approved by /1L 1 fﬁ/ fiter. fiij Date //[{} 5/ /WZ
3 / ,{’; T



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 03/19/92
Project: EMCON Project No. G70-39.01 Worlc Order #: 5J92-0282
Arco Facility No. 6148 Sample Matrix: Water

Halegenated Volatile Organic Compounds
EPA Methods 5030/8010

va/l (ppbl
Sample Name: MW-1 (24) MW-2 (24) MW-3 (24)
Date Analyzed: 03/20/92 03/23/92 03/23/92

Analyte MRL

Dichlorodifiuoromethane (Frecn 12) 1 ND ND ND
Chloromethane 1 ND ND ND
Vinyl Chioride 0.5 ND ND ND
Bromomethane 0.5 ND ND ND
Chloroethane 0.5 ND ND ND
Trichlorofluoromethane (Freon 11) 0.5 ND ND ND
1,1-Dichloroethene 0.5 ND ND ND
Trichlorotrifluoroethane (Freon 113) 0.5 ND ND ND
Methylene Chloride 0.5 ND ND ND
trans-1,2-Dichloroethene 0.5 ND ND o, ND
cis-1,2-Dichloroethene 0.5 ND 0.5/ ND
1,1-Dichloroethane 0.5 ND ND ND
Chloroform 0.5 ND ND ND
1,1,1-Trichloroethane (TCA) 0.5 ND ND ND
Carbon Tetrachloride 0.5 ND ND ND
1,2-Dichloroethane 0.5 ND ND ND
Trichioroethene (TCE) 0.5 1.2 2.2 ND
1,2-Dichloropropane 0.5 ND ND ND
Bromodichloromethane 0.5 ND ND ND
2-Chloreethy! Vinyl Ether 5 ND ND ND
trans-1,3-Dichloropropene 0.5 ND ND ND
cis-1,3-Dichloropropene 0.5 ND ND ND
1,1.2-Trichloroethane 0.5 ND . ND ND
Tetrachloroethene {PCE) 0.5 13. 1 19. 2.7
Dibromochloromethane 0.5 ND ND ND
Chlorobenzene 0.5 ND ND ND
Bromoform 0.5 ND ND ND
1,1,2,2-Tetrachloroethane 0.5 ND ND ND
1,3-Dichlorobenzene 1 ND ND ND
1,4-Dichlorobenzene 1 ND ND ND
1,2-Dichlorobenzene 1 ND ND ND

MRL  Method Reporting Limit
ND None Detected at or above the method reporung himit

A

SN L/ " ) , L - ] (?/‘. -
Approved by VAL S SIATN, %’,’Vi[,{,bif,] Lol Date /i /(r,f { / % i /77«
; Vo ] o



COLUMBIA ANALYTICAL SERVICES., INC.

Analytical Report

Client: EMCON Associates Date Received: 03/19/92
Project. EMCON Project No. G70-39.01 Waoark Order #: 5J92-0282
Arco Faciity No. 6148 Sample Matrix: Water

Hafogenated Volatle Organic Compounds
EPA Methods 5030/8010

Ha/il (ppb)
Sample Name: Method Blank Method Blank
Date Analyzed: 03/20/92 03/23/92
Analyte MRBL
Dichlerodiftuorecmethane (Freon 12) 1 ND ND
Chloromethane 1 ND ND
Vinyl Chloride 0.5 ND ND
Bromomethane 0.5 ND ND
Chloroethane 0.% ND ND
Trichloroflugromethane {Freon 11) 0.5 ND ND
1,1-Dichloroethene 0.5 ND ND
Trichlorotrifiuoroethane (Freon 113} 0.5 ND ND
Methylene Chlonde 0.5 ND ND
trans-1,2-Dichloroethene 0.5 ND ND
¢is-1,2-Dichloroethene 0.5 ND ND
1,1-Dichloroethane 0.5 ND ND
Chloroform 0.5 ND ND
1,1.1-Trichloroethane (TCA) 0.5 ND ND
Carbon Tetrachloride 0.5 ND ND
1.2-Dichloroethane 0.5 ND ND
Trichloroethene (TCE) 0.5 ND ND
1.2-Dichloropropane 0.5 ND ND
Bromodichloromethane 0.5 ND ND
2-Chloroethyl Vinyi Ether 5 ND ND
trans-1,3-Dichloropropene 0.5 ND ND
cis-1,3-Dichloropropene 0.5 ND ND
1,1, 2-Trichloroethane 0.5 ND ND
Tetrachloroethene {(PCE} 0.5 ND ND
Dibromochloromethane 0.5 ND ND
Chlorobenzene 0.5 ND ND
Bromoform 0.5 ND ND
1,1,2,2-Tetrachloroethane 0.5 ND ND
1,3-Dichlorobenzene 1 ND ND
1.4-Dichlorobenzene K ND ND
1,2-Dichlorobenzene H ND ND
MRL  Methoa Reportng Lumt
ND None Detected at or above the method reporting hmit
A oy, i/ CC o
approved by A 1 F7 171 L/\ vare. /M1l ) /502



APPENDIX A

LABORATORY QC RESULTS



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EMCON Associates Date Received: 03/19/92
Project: EMCON Project No. G70-39.01 Worl Order #; 5J92-0282
Arco Facility No. 6148 Sample Matrix:  Water

QA/QC Report
Surrogate Reccvery Summary
TPH as Diesel
EPA Method 3510/DHS LUFT Method

Sample Name Date Analyzed Percent Recovery
P-Terphenvl
MW-1 (24) 03/23/92 80.
MW-2 (24) 03/23/82 89.
MW-3 (24} 03/23/92 81.
Method Blanl 03/23/92 86.
CAS Acceptance Criteria h5-145

TPH  Total Petroleum Hydrocarbons

. / ? ) y ., S P
Approved bv__zzi&;ﬁuﬂ/ [l ;’/Hl /Lt/\ Date /L//i;'[/i 2/ Yaadd

9



COLUMBIA ANALYTICAL SERVICES, INC.

Client: EMCON Associates Date Received: 03/19/92
Project: EMCON Project No. G70-39.01 Work Order #: $J82-0282
Arco Facility No. 6148 Sample Matrix: Water

QA/QC Report
Surrogate Recovery Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020/DHS LUFT Method

Sample Name Date Analyzed Percent Recovery
a,a,0-Trifluorotoluene
MW-1 {24) 03/20/92 88,
MW-2 {24} 03/20/92 92,
MW-3 {24) 03/20/92 103.
FB-1 03/20/92 1.
Method Blank 037/20/92 84,
CAS Acceptance Criteria 70-130

TPH Total Petroleum Hydrocarbons

r
:

roos Ajast RS A o,
Approved DVH'LML_L_LM?/’»‘ !Lj_L__’}'; [v! Date /:[{l(, / ﬁ ! /9?5

- A
s

10



COoLUMBIA ANALYTICAL SERVICES, INC.

Client: EMCON Assocrates Date Received: 03/19/92
Project: EMCON Project No. G70-39.01 Work Order #: 5J92-0282
Arco Facility No. 6148 Sample Matrix: Water
QA/CC Report
Surrogate Recovery Summary
Halogenated Volatile Orgaruc Compounds
EPA Methods 5030/8010
Sample Naime Date Analyzed Percent Recovery
4-Bromofluorobenzene
MW-1 {24) 03/20/92 78.
MW-2 (24) 03/23/92 87.
MW-3 (24) 03/23/92 81.
Method Blank 03/20/92 79.
Method Blank 03/23/92 77.
CAS Acceptance Critena 70-130
1 - . /. i -
G L Lok D0 002
Approved by / h’t_?'f [L_L__/__/fﬂf([f.,//’#i” Date /"./&/(_ /? 50/ /; o

1
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RECEIVED
. APR 01 1992
Columbia A -
Analytical SRR LE
Serviceg

March 31, 1992

Mark Knuttel

EMCON Associates

1921 Ringwood Avenue

San Jose, CA 95131

Re: ARCO #6148 - Oakland/Project #G70-39.01/58J920282
Dear Mark:

Enclosed are the results of the samples submitted to our lab on March 19, 1992. For
your reference, these analyses have been assigned our work order number K921741C.

All analyses were performed in accordance with our laboratory’s quality assurance
program,

Please call if you have any guestions.
Respectfully submitted,
Columbia Analytical Services, Inc.

Colin B. Elliott
Senior Project Chemist

CBE/das




Client:
Project:
Sample Matrix:

Analyte

Cadmium
Chromium
Lead
Nickel
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

EMCON Associates Date Receivad:
ARCQ #6148 - Qakland Work Order No.:
Water
Total Metals
sa/L (ppb)
Sample Name; MW-1 Mw-2
Lab Code: K1741-1 K1741-2
EPA
Method MRL
6010 3 ND ND
6010 5 5 21
7421 2 3 9
6010 20 ND 38
6010 10 31 54

MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by

&\' %-ZT‘ Date ZA‘//‘;‘K—

03/19/92
K821741C

Mw.3
K1741-3

ND
67
27
113
156

SRANIEIN|




COLUMBIA ANALYTICAL SERVICES, INC.

Anatytical Report

Client: EMCON Assaociates Work Order No.:

Project: ARCO #6148 - Dakland
Sample Matrix: Water

Total Metals
HaiL (ppb)

Sample Name:

Lab Code:
EPA
Analyte Method MRL
Cadmium 6010 3
Chromium 6010 5
Lead 7421 2
Nickel 6010 20
Zine 6010 10

MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by d(;\a %’é" Date 3/?//953

K921741C

Method Blank
K1741-MB

ND
ND
ND
ND
ND

nnnng
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( @ WAT_3 SAMPLE FIELD LATA SHEET "™ %%

u PROJECT NO: _G72¢ 39 o SAMPLEID: __IMw -/
EMCON PURGED BY: __ L RATH CLIENTNAME: _8cos &6iys
SAMPLED BY: L RAri LOCATION: _513) Shadlocle 4
ool ¢ A
TYPE: Ground Water _2~ Surface Water Treatment Effluent Other
CASING DIAMETER (inches): Z___ 83— 45X 45___ 6—_ Other
[ CASING ELEVATION (feet/MSL) : v VOLUME INCASING (gal): _5-F7
DEPTH TO WATER (feet): _ /& 8/ CALCULATED PURGE (gal): _29 4%
OEPTH OF WELL (feet): = 5'4; 3.53 —— __ACTUAL PURGE VOL. (gal): 302
| patEPuRGED: _ 3//5/92 Start (2400 Hr) L2 L2 End (2400 Hy 1432
o e )
DATE SAMPLED: _ 3/¢873 2 Start (2400 Hr) — 10O End(2400Hy __ ——
TIME VOLUME pH EC. TEMPERATURE  COLOR TURE
(2400 Hr) {gat.) {units) {pmhos/em@ 25° C) (°F) {visuai) (visE;TY
Jet 13 2 &G 437 O Clecy lia h+
Jet 16 |2 LoRe 526 70 ¢ & /1
P2 s Sy H &7 699 /t /o
/L1254 2¢/ b 2. 5 57 6GS s /0 v
Jer 32 30 (.35 L) G2 b9 7 /0 Z
D. O. (ppm): »/T/V/L ODOR: < Lr'cw‘lcf A‘/;’(L /‘l/ﬂ
- (COBALTO-100)  (NTU0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) : 2= =2 |
PURGING EQUIPMENT SAMPLING EQUIPMENT
— 2° Bladdar Pump =—— Bailer (Teflon®) —  2° Bladdar Pump -—-‘( Bailer {Teflon®)
—  Cantrifugal Pump —— Bailer (PVC) —— DDL Sampler —— Bailer (Stainless Stasl)
.X_ Submersible Pump —— Bailer (Staintass Stesi) s Olpper ~—— Submorsible Pump
c— Wi o™ ] i—— i — i
— Well Wizar > ! G Zopgamm!ed o Well Wizara™ w—  Dodicatad
WELL INTEGRITY : §mod Lock#: _32.35 7
REMARKS :
Meter Calibration: Date: 3/ 72 Time: /357 MeterSeriala: 74/ Temperature °f: 74/
(EC 1000 7 _Z/ / 1200y (DI (Z.82)(pH7 7 /57 _Z00) (pH10 1 0F [Oog (pHa 2997 )
Location of previous calibration:
—_ : .
Sianature: e C “‘k’ﬂ/“"-zé:j o Reviewad Ry _M Pana / y 3
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( @ WAT_A SAMPLE FIELD LATA SHEET " %°%

\_/ PROJECT NO: _G70 =9 o/ SAMPLE iD: M~ 2
EMCON  pureensy: _L_ 24771 CUENTNAME: _HLCO G o &
SAMPLED BY: L. RK¥ T+ LOCATION: 5 /3/ SZ?Q ﬁloc/: ﬁ
TYPE: Ground Water _L Surface Water Treatment Efffuent Cther
CASING DIAMETER (inches): Z.___ < 4 _2_ 45 6.  Other
| casiNG ELEVATION (feetMSL) ; M VOLUME INCASING (gal): _C2 -0
DEPTH TO WATER (feet) ; [G- 52 CALCULATED PURGE (gal): _ 2O\ <
1 DEPTH OF WELL (feat) : 25 F ACTUAL PURGE VOL. (gal);: _ O 5
DATE PURGED: 2/rs/92 Start (2400 Hr) L5 /5 End(2400Hy 15 2 &
DATE SAMPLED: 2 ./ /567 Start (2400 Hr) | 54 A End (2400 Hr) —
TIME VOLUME pH E.C. TEMPERATURE COLOR
(2400 Hr) (gal.) (urits) (umhos/em@ 25° C) (°F) (Visuat) m(ﬁf.ﬁiw
/£ 20 (O 635" L. 579 GG 5 Cilec - Lie ht
/52 ¢ /2.0 G- 5/ N GG &5 3 /7 z
I5TR6 )50 G -3 ~ 7é S / /7 ~
el Dried o 20 45 gal aqf 19 206 HPS
/5O Rechurse G. < L7 4 &5 7 Broon mo/p)
D. O. (ppm): 48 ODOR: St o, AL Al 8P
' (COBALTO-100)  (NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) Al
BURGING EQUIPMENT SAMPLING EQUIPMENT
—- 2" Bladdaer Pump ==—— Ballsr (Teflon®) ——  2° Blagdar Pump —5— Baiier (Teflon®)
——  Centnfugal Pump —— Bailer (PVC) —— DDL Sampler —— Bailer (Stainlass Steai)
._/t. Submersible Pump = Bailar (Stainless Steel) ~— Dipper —— Submarsible Pump
WELL INTEGRITY : Qooc/ Locks: 2257
REMARKS wed Dried ot 205 ca/ ot 1538 MNes
Meter Calibration: Oate: Time: Mater Serial #: 204 Temperature °F:
( EC 1000 / ) (o1 Y(pH 7 / ) (pH 10 / J(pH4 / )
Location of previous calibration: ___ /*1 s —/
) )
R A /45/%7[
SiGnanFEZ / : Raviaurard B {M L0 Onren ?-‘ ~ g
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.
[ @ WAT_A3 SAMPLE FiELD LATA SHEET
' \_/ PROJECT NO: G720 3250/ sAMPLEID: _M W-=
gg.ggqgg PURGED BY: L AT cLUENTNAME: __ W Rco GIHE
SAMPLED BY: L. RATH- LOCATION: _57/2/ ShaHeek 4
Ocef= CH
TYPE: G@Ground Water fal Surface Water Treatment Effluent Cther,
CASING DIAMETER (inches): 2. 3. 4.4  45__ 6—— Other
| CASING ELEVATION (fest/MSL) ; Iz VOLUME INCASING (gal): _@ O
DEPTH TO WATER (feet) : (G &3 CALCULATED PURGE (gal.): 30/
J DEPTH OF WELL (feet): a Xy A ACTUAL PURGE VOL. (gal): _ SO -5
DATE PURGED: ___3//%/52 Start (400 Hr) /S SO End(oao0ny 2§ 54
DATESAMPLED: __ 3//8/G 2 sana0omy L2 P2 B 2aco Y — s
TIME VOLUME pH EC. TEMPERATURE CCOLOR TURBIDITY
(2400 Hr) _ (93.) (unit.s!_ {tmhos/em@ 25° C) {°F} {visuat) (visuai)
JTH43 & G453 L. 77 C& 7 Cleci o hi-
[ 54HS IR0 G-s56 555 (e s ¢/ </
) 5HS 1S G5 583 & 2 I /
|55 240 G 5/ 596 b7 9 /1 //
18755 30.5 G54 ol 67 % e, /y
D. O. (ppm): US ODCR: </iohi- pza 1Y)
(COBALTO- 100) (NTU 0 - 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) : A
BURGING EQUIPMENT SAMPLING EQUIPMENT
— 2* Blacdar Pump = Bailer (Teflon®) —— 2" Bladder Pump —.% Bailer (Teflon®)
— Centrifugal Pump = Bailer (PVC) «—— DDL Sampler s Bailer (Stainiass Sleal)
...K\_ Submarsible Pump —— Bailer (Slainiess Stest) e Dlpper = Submusrsible Pump
W . . e !
;h:n Well Wizargm™ — Ui C/—"t’ ) Eeg%amd o Well Wizarg™ Dedicatad
WELL INTEGRITY : g’;oocé Locke: 32 9
REMARKS :
Meter Calibration: Date: Time: Meter Serial #: G/ / Temperature °F:
( EC 1000 / ) (DI Y(pH7 / ) (pH 10 / J(pH4 / )
Location of previous calibration: v —
Sianature: \(:ij’: bt ﬂ?/'}i Ravicwart B MY’ Daren g ~ 3




