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" | declare, that to the best of my knowledge at the present time, that the
information and/or recommandations contained in the attached proposal or

report are true and correct.”

Submitted by:

Michael R. Whelan
Environmental Engineer
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Mr. Michael Whelan
ARCO Products Company
P.O. Box 612530

San Jose, California 95161

Re: Third quarter 1995 groundwater monitoring program results and remediation system
performance evaluation report, ARCO service station 6148, Oakland, California

Dear Mr. Whelan:

This letter presents the results of the third quarter 1995 groundwater monitoring program
at ARCO Products Company (ARCO) service station 6148, 5131 Shattuck Avenue,
Oakland, California (Figure 1). Operation and performance data for the on-site soil-vapor
extraction (SVE), air-sparge (AS), and air-bubbling remediation systems during third
quarter 1995 are also included. The quarterly monitoring program complies with Alameda
County Health Care Services Agency (ACHCSA) requirements regarding underground
tank investigations.

BACKGROUND

Seven groundwater monitoring wells (MW-1 through MW-7), five AS wells (AS-1
through AS-5), and ten SVE wells (VW-1 through VW-10) were installed as part of a
comprehensive site assessment conducted at this site between December 1991 and August
1995. Please refer to Well Installation Report, ARCO Service Station 6148, Oakland,
California (EMCON, November 1995) for more details.

MONITORING PROGRAM FIELD PROCEDURES

A program of quarterly groundwater monitoring was initiated during the first quarter of
1992 to provide information concerning water quality, flow direction, and gradient
consistent with ACHCSA and Regional Water Quality Control Board (RWQCB)
requirements for underground fuel tank investigations. Water levels are measured
quarterly in wells MW-1 through MW-7. Well MW-7 is sampled semiannually, during the
first and third quarters of the year. Wells MW-1 through MW-6 are sampled quarterly.

EMCON performed the third quarter 1995 groundwater monitoring event on August 24,
1995, Field work this quarter included (1) measuring depths to groundwater and
subjectively analyzing groundwater for the presence of floating product in wells MW-1
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through MW-7, (2} purging and subsequently sampling groundwater monitoring wells
MW-6 and MW-7 for laboratory analysis, and (3) directing a state-certified laboratory to
analyze the groundwater samples. Wells MW-1 through MW-5 were inaccessible because
of construction activities associated with installation of the on-site SVE, AS, and air-
bubbling remediation systems; therefore, these wells were not sampled during the third
quarter of 1995, Copies of all field data sheets from the third quarter 1995 groundwater
monitoring event are included in Appendix A.

ANALYTICAL PROCEDURES

Groundwater samples collected during third quarter 1995 monitoring were analyzed for
total petroleum hydrocarbons as gasoline (TPHG); benzene, toluene, ethylbenzene, and
total xylenes (BTEX); and methyl-tert-butyl ether (MTBE). Groundwater samples were
prepared for analysis by U.S. Environmental Protection Agency (USEPA) method 5030
(purge and trap). Groundwater was analyzed for TPHG by the methods accepted by the
Department of Toxic Substances Control, California Environmental Protection Agency
(Cal-EPA), and referenced in Leaking Underground Fuel Tank (LLUFT) Field Manual
(State Water Resources Control Board, October 1989). Samples were analyzed for
BTEX and MTBE by USEPA method 8020, as described in Test Methods for Evaluating
Solid Waste: Physical/Chemical Methods (EPA SW-846, November 1986, third edition).
Groundwater samples collected from well MW-3 were also analyzed for total recoverable
petroleum hydrocarbons (TRPH) by USEPA method 418.1. These methods are
recommended in Tri-Regional Board Staff Recommendations for Preliminary Evaluation
and Investigation of Underground Tank Sites (August 10, 1990) for analysis of samples
from petroleum-hydrocarbon-impacted sites.

MONITORING PROGRAM RESULTS

Results of the third quarter 1995 groundwater monitoring event are summarized in
Table 1 and illustrated in Figure 2. Historical groundwater elevation data, including
top-of-casing elevations, depth-to-water measurements, calculated groundwater
elevations, floating-product thickness measurements, and groundwater flow direction and
gradient data, are summarized in Table 2. Table 3 summarizes historical laboratory data
for analysis of petroleum hydrocarbons and their constituents. Table 4 summarizes
historical laboratory data for volatile organic compound (VOC) and semivolatile organic
compound (SVOC) analyses. Historical laboratory data for metals analyses are
summarized in Table 5. Copies of the third quarter 1995 analytical results and
chain-of-custody documentation are included in Appendix B.
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Groundwater elevation collected data on August 24, 1995, indicate that groundwater
beneath the site flows southwest with an approximate hydraulic gradient of 0.014 foot per
foot. Figure 2 illustrates groundwater contours and analytical data for the third quarter of

1995,

Groundwater samples from wells MW-6 and MW-7 did not contain detectable
concentrations of TPHG, BTEX, or MTBE.

INTERIM REMEDIATION SYSTEMS

EMCON, on behalf of ARCO, completed installation of the interim SVE, AS, and air-
bubbling remediation systems in September 1995, The SVE system was activated on
September 19, 1995. The AS and air-bubbling systems will be activated in upcoming
quarters, and hence are not discussed further in this report.

The SVE system uses a blower-applied vacuum to extract hydrocarbon vapor from
subsurface soils. The system is connected to 10 on-site vapor extraction wells (VW-1
through VW-10) and two on-site groundwater monitoring wells (MW-1 and MW-5).

Extracted hydrocarbon vapor from these wells is directed through subgrade piping to an
off-gas abatement unit in the remediation compound. The remediation compound is in the
southwest corner of the site. The skid-mounted off-gas abatement unit currently in use at
the site is a Therm-Tech, Inc. (model CATVAC 10E) electric/catalytic oxidizer with a
nominal operating capacity of 100 standard cubic feet per minute (scfm). Treated off-gas
is discharged 20 feet above grade, through a 2-foot by 2-foot (outside dimension) exhaust
stack.

The SVE system was started on September 19, 1995. EMCON received a permit to
operate the SVE system from the Bay Area Air Quality Management District (BAAQMD)
after submitting operation and performance data for the first ten days of system operation
(Soil Remediation System Performance Results, ARCO service Station 6148, 5131
Shattuck Avenue, Qakland, California, EMCON, October 13, 1995). A copy of the
startup report submitted to the BAAQMD is enclosed in Appendix C. In upcoming
quarterly groundwater monitoring reports, EMCON will submit remediation system
performance evaluation data to the ACHCSA and the RWQCB.

LIMITATIONS

No monitoring event is thorough enough to describe all geologic and hydrogeologic
conditions of interest at a given site. If conditions have not been identified during the
monitoring event, such a finding should not therefore be construed as a guarantee of the
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absence of such conditions at the site, but rather as the result of the scope, limitations, and
cost of work performed during the monitoring event.

SITE STATUS UPDATE

This update reports the site activities performed during the third quarter of 1995 and those
anticipated for the fourth quarter of 1995.

Third Quarter 1995 Activities

Prepared and submitted quarterly groundwater monitoring report for second
quarter 1995.

Performed quarterly groundwater monitoring for third quarter 1995.
Installed eight new SVE wells and four new AS wells.
Decommissioned well AS-1/VW-1.

Completed construction of the interim SVE, AS, and air-bubbling remediation
systems.

Performed startup of the interim SVE remediation system.

Work Anticipated for Fourth Quarter 1995

Prepare and submit quarterly groundwater monitoring report for third quarter
1995.

Perform quarterly groundwater monitoring for fourth quarter 1995.
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Please call if you have questions.

Sincerely,
EMCON
Dy T e Nt
David Larsen Valli Voruganti

Project Coordinator

Lynn A. Gallagher, R.G. 6090,

Project Geologist
Attachments: Table 1 - rRtosdy
Table 2 - Historical Groundwater Elevation Data
Table 3 - Historical Groundwater Analytical Data, Petroleum
Hydrocarbons and Their Constituents
Table 4 - Historical Groundwater Analytical Data, Volatile and
Semivolatile Organic Compounds
Table 5 - Historical Groundwater Analytical Data, Metals
Figure 1 - Site Location

Figure 2 - Groundwater Data, Third Quarter 1995

Appendix A - Field Data Sheets, Third Quarter 1995 Groundwater
Monitoring Event

Appendix B - Analytical Results and Chain-of-Custody Documentation,
Third Quarter 1995

Appendix C - SVE System Startup Report

cc: Susan Hugo, ACHCSA
Kevin Graves, RWQCB - SFBR

INARCO\DCLG0699.DOC-95\jt: 1



ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Table 1

Groundwater Monitoring Data

Third Quarter 1995

Date: 11-16-95
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ft-MSL feet ft-MSL feet MWN fr/ft pe/L pg/L pe/L pg/L pe/L pg/L ug/l mg/L mg/L pe/L
AS-2 08-11-95 107.38 17.46 89.92 ND NE NR  08-11-95 310 15 26 59 44 -- .- -- -- --
AS-3 08-11-95  107.89 19.30 88.59 ND NR NR  08-11-95 10000 1700 380 490 1600 -- -- -- -- --
AS-4 08-11-95  106.81 16.51 90.30 ND NR NR  08-11-95 <50 <0.5 <0.5 <0.5 <035 - - .- -- --
AS-5 08-11-95  106.24 16.52 89.72 ND NR NR  08-11-95 <50 <0.5 <0.5 <0.5 <0.5 .- -- -- -- --
MWw-1 08-24-95 107.80 17.45 89035 ND SW 0.014  08-24-95 Not sampled: well was inaccessible due to construction
MW-2 08-24-95  107.28 17.22 90.06 ND SwW 0.014  08-24-95 Not sampled: well was inaccessible due to construction
MW-3  08-24-95  107.61 17.42 90.19 ND sW 0.014  08-24-95 Not sampled: well was inaccessible due to constmction
MW-4 08-24-95  106.71 15.86 90.85 ND Sw 0.014  08-24-95 Not sampled: well was inaccessible due to construction
MW-5 08-24-95  106.60 16.47 90.13 ND Sw 0.014  08-24-95 Not sampled: well was inaccessible due to construction
MW-6 08-24-95  105.13 14.07 91.06 ND SW 0.014 08-24-95 <50 <0.5 <0.5 <0.5 <0.5 <3 -- .- -- .-
MW-7 08-24-95  107.05 14.64 62.41 ND swW 0014 08-24-95 <50 <0.5 <0.5 <05 <0.5 <3 -- .- -- .-

f-MSL: elevation in feet, relative to mean sea level
MWN: ground-water flow direction and gradient apply to the entire monitoring well network
ft/ft: foot per foot

TPHG. total petroleum hydrocarbons as gasoline, California DHS LUFT Method

pg/L: micrograms per liter
EPA: United Statest Environmental Protection Agency
MTBE: methyl-tert-butyl ether
- SM: standard method

mg/L: milligrams per liter

TRPH: total recoverable petrolenm hydrocarbons
TPHED»: total petroleum hydrocarbons as diesel, California DHS LUFT Method
ND: none detected
NR: not reported; data not available or not measurable
-~ not analyzed
SW: southwest

esj/h:\61486148mdb. x1s\Table 1:dcl
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Historical Groundwater Elevation Data

Table 2

ARCO Service Station 6148
5131 Shaituck Avenue, Oakland, California Date: 11-16-95
Top of Floating Groundwater
Well Water Level Casing Depth Groundwaier Product Flow Hydraulic
Designation Field Date Elevation 10 Water Elevation Thickness Direction Gradient
fi-MSL feet ft-MSL feet MWN footfoat
MW-1 12-23-91 108.03 18.26 89.77 Sheen NR NR
MWw-1 01-07-92 108.03 17.44 90.59 Sheen NR NR
MW-1 01-19-92 108.03 17.17 90.86 ND NR NR
MW-1 02-19.92 108.03 16.52 91.51 ND NR NR
MW-1 03-18-92 108.03 16.81 91.22 ND NR NR
MW-1 04-20-92 108.03 17.56 90.47 ND NR NR
MW-1 05-15-92 108.03 17.96 20.07 ND NR NR
MW-1 06-12-92 108.03 18,16 89.87 ND NR NR
MW-1 07-15-92 108,03 183.32 89.71 ND NR NR
MW-1 08-07-92 108.03 18.34 89.69 ND NR NR
MW-1 09-14-92 108.03 18.46 89.57 ND NR NR
MW-] [0-07-92 108.03 18.52 89.51 ND NR. NR
MW-1 11-12-92 108.03 18.11 89.92 ND NR. NR
MW-1 12-09-92 108.03 17.10 90.93 ND NR NR
MW-1 01-21-93 108.03 15.44 92.59 ND NR NR
MW-1 02-22-93 108.03 15 54 91.49 ND NR NE
MW-I 03-25-93 168.03 17.05 90.98 ND NR NR
MWw-1 04-14-93 108.03 17.4% 90,58 ND NR NR
MW-1 05-22-93 108.03 17.78 90.25 ND NR NR
MW-I 06-17-93 108.03 17.90 90.13 ND NR NR
MW-1 07.27-93 108.03 18.10 89.93 ND NR NR
MW-1 08-29-93 108.03 18.31 89.72 ND NR NR
MW-] 09-30-93 108.03 18.24 89.79 ND NR NR
MW.1 11-16-93 108.03 18.17 89.86 ND NR NR
MW-{ 02-02-94 108.03 17.31 90.72 ND NR NR
MW-1 04-29-94 108,03 17.31 90.72 ND NR NR
MW-1 08-02-94 108.03 17.95 90.08 ND sw 0.017
MW-t 11.16-94 108.03 17.04 90.99 ND sW 002
MW-| 03-20-95 108.03 15.75 92.28 ND 5w 0.02
MW-1 06-06-95 108.03 17.68 90.35 ND SW 0.0t6
MW-1 08-24-95 107.80 17.45 20.35 ND W 0.014
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Historical Groundwater Elevation Data

Table 2

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California Date: 11-16-95
Top of Floating Groundwater
Well Warer Level Casing Depih Groundwater Product Flow Hydraulic
Designation Ficld Date Elevation to Water Elevation Thickness Direction Gradient
ft-MSL feet ft-MSL feet MWN foot/foot
MW-2 12.23-91 107.43 17.98 89.45 Sheen NR NR
MW-2 01.07-92 107.43 17.15 90.28 Sheen NR NR
MW.2 01-19-92 107.43 17.47 89.96 ND NR NR
Mw-2 02-19-92 107.43 16,28 91.15 ND NR NR
MW-2 03-18-92 107.43 16.52 90.91 ND NR NR
MW-2 04-20-92 107.43 17.27 920.16 ND NR NR
MW-2 05-15-92 107.43 17.62 89.81 ND NR NR
MW.2 06-12-92 107.43 A17.63 +89.80 0.05 NR NR
MWw-2 07-15-92 107.43 1765 89.78 ND NR NR
MW-2 08-07-92 107,43 17.80 89.63 ND NR NR
MwW.2 09-14-92 107.43 ~18.09 £89.34 0.55 NR NR
MW-2 10-07-92 107.43 ~18.55 A88.88 0.31 NR NR
MW.2 11-12-92 107.43 17.95 89.48 Sheen NR NE
MW.2 12-09-92 107.43 A16.85 A90.58 0.02 NR NE
MW-2 01-21-53 107.43 #15.08 AG2.35 0.01 NR NR
MW.-2 02-.22-93 107.43 £16.20 91.23 0.01 NR NR
MW.2 03-25-93 107.43 A16.72 ~90.11 X4} NR NR
MW-2 04-14-93 107.43 A17.15 A00.28 ND NR NR
MW-2 05-22-93 107.43 A7.44 ~§0.99 ND NR NR
MW-2 06-17-93 107.43 17.57 89.86 ND NR NR
MW-2 07-27-93 107.43 A7T71 89,72 ND NR NR
MW-2 08-29-93 107.43 A18.20 ~89.23 ND NR NR
Mw-2 09-30-93 107.43 ~18.14 ~89.29 ND NR NR
MW.2 11-16-93 107.43 »17.83 r59.58 ND NR NR
MW.2 02-02-94 107.43 16.96 90.47 ND NR NR
MWw-2 04-29-94 107.43 16.95 90.48 ND NR NR
MW-2 08-02-94 107.43 11.59 89.84 ND SwW 0.017
Mw.2 11-16-94 107.43 16.73 9010 ND sw 0.02
Mw.2 03-20-95 107.43 15.50 G1.93 ND* W 0.02
MW.2 06-06-95 107.43 17.43 90.00 ND W 0.016
MW.2 08-24-95 107.28 17.22 90.06 ND SW 0.014
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Historical Groundwater Elevation Data

Table 2

ARCO Service Station 6148
5131 Shatiuck Avenue, Oakland, California Date: 11-16-95
Top of Floating Groundwater
well Water Level Casing Depeh Groundwater Product Flow Hydrankc
Designation Field Date Elevation to Water Elevation Thickness Direction Gradiemt
ft-MSL feet ft-MSL feet MWN foot/foot
MW-3 12-23-91 107.77 18.14 89.63 Sheen NR NR
MW-3 01-07-92 107.77 17.26 90.51 Sheen NR NER
MW-3 01-19-92 107.77 17.63 90.14 ND NR NR
MW-3 02-19-92 107.77 16.34 91.43 ND NR NR
MW-3 03-18-92 107.77 16.62 91.15 ND NR NR
MW-3 04-20-92 107.77 17.38 90.39 ND NR NR
MW-3 05-15-92 167.77 17.80 89.97 ND NR NR
MWw-3 06-12-92 107.77 18.01 89.76 ND NR NR
MW-3 07-15-92 107.77 18.17 89.60 ND NR NR
MW-3 08-07-92 107.77 18,23 89.54 ND NR NR
MW-3 09-14-92 101.77 18.36 89.41 ND NR NR
MW-3 10-07-92 107.77 18.90 88.87 Sheen NR NR
MW-3 11-12-92 107.77 18.00 89.77 Sheen NR NR
MW-3 12-09-92 107.77 i6 85 90.92 Droplets NR NR
MW-3 01-2£-93 107.77 15.24 92.53 ND NR NR
MWw-3 02-22-93 107.77 16.36 91.41 ND NR NR
MW-3 03-25-93 101.77 16.89 90.88 ND NR NR
MW-3 04-14-93 107.77 17.29 90.48 ND NR NR
MW-3 05-22-93 107.77 17.64 90.13 ND NR NR
MW-3 06-17-93 107.77 17.75 90.02 ND NR NR
MW-3 07-27-93 107.77 17.98 89.79 ND NR NR
MW-3 08-29-93 107.77 18.14 89 63 ND NR NR
MW.3 09-30-93 107.77 i8.14 89.63 ND NR NR
MW-3 11-16-93 107.77 18.30 89.47 ND NR NR
MW-3 02-02-94 107.77 17.16 90.61 ND NR NR
MW-3 04-29-94 107.77 17.14 90.63 ND NR NR
MW-3 08-02-94 107.77 17.81 89.96 ND Sw 0.017
MW-3 11-16-94 107.77 16,91 90.86 ND SW 0.02
MW.-3 03-20-95 107.77 15.60 92.17 ND Sw 0.02
MW-3 06-06-95 107.77 17.54 $0.23 ND Sw 0.016
MW-3 08-24-95 107.61 17.42 90.19 ND SwW oold
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20805-135.003

Page 3



ARCCQ Service Siation 6148

5131 Shattuck Avenue, Qakland, California

Historical Groundwater Elevation Data

Table 2

Date: 11-16-95

Top of Floating Groundwater
Well Water Level Casing Depth Groundwater Product Flow Hydraulic
Destgnation Ficld Date Elevation to Water Elevation Thickness Direction Gradient
ft-MSL feet ft-MSL feet MWN foot/foot
MW-4 11-12-92 106.58 16.08 90.50 ND NR NR
MW-4 12-09-92 106.58 15.00 91.58 ND NR NR
Mw-4 01-21-93 106.58 13.35 93.23 ND NR NR
MW-4 02-22-93 106.58 14,48 92.10 ND NR NR
MW-4 03-25-93 106.58 1506 o91.52 ND NR NR
MW-4 04-14-93 106.58 15.50 91.08 ND NR NR
MW-4 05-22-93 106.58 15.79 90 79 ND NR NR
MW-4 06-17-93 106.58 14.90 91.68 ND MR NR
MW-4 07-27-93 106.58 16.11 90.47 ND NR NR
MW.4 08-29-93 106.58 16.21 90.37 ND NR NR
MW-4 09-30-93 106.58 16.23 90.35 ND NR NR
MWw-4 1t-16-93 106.58 16.30 90,28 ND NR NR
MWw-4 02-02-94 106.58 15.36 91.22 ND NR NR
MW-4 04-29.94 106.58 15.36 91.22 ND NR NR
MW-4 08-02-94 106.58 15.94 90.64 ND Sw 0.017
MW-4 11-16-94 106.58 14.99 91.59 ND sw 0.02
MW-4 03-20-95 106.58 13.85 9273 ND W 0.02
MW-4 06-06-95 106.58 15.70 90.88 ND SwW 0.016
MW-4 08-24-95 106.71 15.86 %0.85 ND swW 0.014
MW.5 11-12-92 106.68 16.8] 89.87 ND NR NR
MW.5 12-09-92 106.68 16.40 90.28 ND NR NR
MW.5 01-21-93 106.68 14.58 92.10 ND NR NR
MW.5 02-22-93 106.68 15.65 91.03 ND NR NR
MW.5 03-25-93 106.68 16.07 961 ND NR NR
MW-5 04-14-93 106.68 16.34 90.34 ND NR NR.
MW-5 05-22-93 106.68 16.56 90.12 ND NR NR
MW-5 06-17-93 106.68 Not surveyed:
MW-5 07-27-93 106.68 16.80 89.88 ND NR NR
MW.5 (§-29-93 106.68 16.93 89.75 NI NR NR
MW-5 09-30-93 106.68 16,97 89.71 ND NR NR
MW.5 11-16-93 106.68 17.03 §0.65 ND NR NR
MW-5 0:2-02-94 106.68 16.38 90.30 ND NR NR
MW-5 04-29-94 106.68 16.41 90.27 ND NR NR
MW-5 08-02-94 106.68 16.81 89.87 ND Sw 0.017
MW-5 11-16-94 106.68 16.12 90.56 ND Sw 0.02
MW.5 03-20-95 106.68 1492 91.76 ND Sw 0.02
MW-5 (05-06-95 106.68 16.61 90,07 ND Sw 0.016
MWw-5 08-24-95 106.60 16.47 90.13 ND Sw a.014
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ARCO Service Station 6148

Historical Groundwater Elevation Data

Table 2

5131 Shauwck Avenue, Oakland, California Date' 11-16-95
Top of Floating Groundwater

Well Water Level Casing Depth Groundwater Product Flow Hydraulic
Designation Field Dale Elevation to Water Elevation Thickness Direction Gradient
fi-MSL feet ft-MSL feet MWN foot/foot
MW-6 11-12-92 105,16 14.05 91.11 ND NR NR
MW-6 12-09-92 105.16 13.37 91.79 ND NR NR
MW-6 01-21-93 105.16 11.76 93.40 ND NR NR
MW-6 02-22-93 105.16 12,62 92 54 ND NR NR
MW-6 03-25-93 105.16 13,04 92.12 ND NR NR
MW-6 04-14-93 105.16 13.47 91.69 ND NR NR
MW-6 05-22-93 105.16 13.80 91.36 ND NR NR
MW-6 06-17-93 105.16 13.88 91.28 ND NR NR
MW-6 07-27-93 105.16 14.13 91,03 ND NR NR
MW-6 08-29-93 105.16 14.19 90.97 ND NR NR
MW.5 09-30-93 105.16 14,34 90.82 ND NR NR
MW-6& 11-16-93 105.16 1441 HTS ND NR NR
MW-6 02.02-94 105.16 13.60 91.56 ND NR NR
MW-6 04-29.94 105.16 13.66 91.50 ND NR NR
MW-6 08-02-94 105.16 13.99 91.17 ND SwW 0.017
MW-6 1E-16-94 105.16 13,11 92.05 ND Sw 0.02
MW-6 03-20-95 105.16 12.13 93.03 ND Sw 0.02
MW-6 06-06-95 105.16 13.95 91.21 ND SwW 0.016
MW-§ 08-24-95 105.13 14.07 91.06 ND Sw 0.014
MW-7 11-12-92 107.08 14,75 9233 ND NR NR
MW7 12-09-92 107.08 12,55 94.53 ND NR NR
MwW-7 01-21-93 107.08 11.52 95.56 ND NR NR
MW.7 02-22-93 107,08 12.82 94.26 ND NR NR
MW.7 03-25-93 107.08 13.43 93.65 ND NR NR
Mw-7 04-14-93 107.08 13,98 93.10 ND NR NR
MW.7 05-22-93 107.08 14 .41 9267 ND MR NR
MW-7 06-17-93 107.08 14.50 92.58 ND NR NR
MW-7 07-27-93 107.08 14.82 92,26 ND NR NR
MW7 08-29-93 107.08 15.05 92,03 ND NR NR
MW-7 09-30-93 107.08 15.04 92.04 ND NR NR
MW-7 11-16-93 107.08 15.12 91.96 ND NR NR
Mw-7 02-02-94 107.08 14.04 93.04 ND NR NR
MW-7 04-29-94 107.08 14,10 92.98 ND NR NR
MW-7 08-02-94 107.08 14.61 92.47 ND swW 0.017
MWw-7 11-16-94 107.08 13.37 93.71 ND SwW 0.02
MW-7 03-20-95 107,08 1232 94.76 ND SwW 0.02
MW-7 06-056-95 107.08 14.59 92.49 ND SwW 0.016
MW-7 08-24-95 107.05 14.64 92.41 ND SW 0.014
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ARCO Service Station 6148

Table 2
Historical Groundwater Elevation Data

5131 Shattuck Avenue, Qakland, California Date: 11-16-95

Top of Floating Groundwater

Welt ‘Water Level Casing Depth Groundwater Product Flow Hydraulic

Designation Field Date Elevation to Water Elevation Thickness Direction Gradient

ft-MSL feet ft-MSL feet MWN foot/foot

AS-1 09-30-93 101.71 1831 89.40 ND NR NR

AS-2 08-11-95 107.38 17.46 89.92 ND NR NR

AS-3 08-11-95 107.89 19.30 88.59 ND NR NR

AS-4 08-11-95 106.81 16,51 90.30 ND NR NR

AS-5 08-11-95 106.24 16.52 89.72 ND NR NR

fi-MSL: elavation in feet, relative to mean sea lave]

MWN: ground-water flow direction and gradient apply to the eatire monitoring well network

NR: not reported; data not available
ND: none detected
SW: southwest

A; groundwater elevation (GWE) and depth to water (DTW) adjusted to include 80 percent of the floating product thickness (FPT):

{GWE: (TOC - DTW} + (FPT x 0.8)]
*: floating product ¢ntered the well during purging

esj/h\614816148mdb.xlIs\Table 2:dcl
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Table 3
Historical Groundwater Analytical Data
Petroleum Hydrocarbons and Their Constituents

ARCO Service Swtion 6148
5131 Shaltuck Avenue, Qakiand, Califoria

Date: 11-16-95

g
‘q ] B & 2 B
& z 8. 5. g . %
S IR SRt - R -
= gz EE §< 2< z= 3¢z E«c Bz *: bs= @E
B 3 B3 & &€& Bk £8& 5 5% 3% E& B3
ng/l. ng/L peL vell ne/L pe/L el mgll.  mg/ll ue/L
MW-1  03.18-92 790 310 26 12 44 - .- <0.5 1.4 <50
MWl 06-12-92 1000 290 15 10 30 -- “- <0.5 -- <50
MWl 09-14.92 1000 370 6.5 6.5 17 - .- -- 0.9 <80
MW-1 10-07-92 590 200 19 6.7 19 - . <0.5 -- <50
MW-1  01-22-93 1200 370 57 18 Kl .- .- - - -
MW-[  04-14-93 140 46 <2.5 <25 <25 .- -- .- -- .-
MwW-1  09-30-93 220 64 0.9 2.2 4 .- . .- - -
MEW-1 11-16-93 180 53 0.7 1.7 4.1 -- .- -- - .-
MW.1  02.02.94 250 03 <0.5 1.9 1 .- .- .- .- --
MW-1  04-29-94 350 99 1.3 3.9 11 -- .- -- - .-
MW-1  08-02-94 210 82 <} <l 2.5 -- .- -- - aa
MW-1  11-16-94 650 260 38 6.1 15 -- -- -- .- .-
MW-1  03-20-95 830 140 5 41 110 -- -- -- - .
MWw-i  06-06-95 210 30 <0.5 73 16 .- -- . -- -
MW-1  08-24-95 Not sampled: well was inaccessible due to construction
MW.2  03-18-92 8400 1400 1000 220 870 -- - 1.2 3 230+
MW-2  06-12-92 Nol sampled: well contained floating product
MW-2  09-14-92 Not sampled: well contained floating product
MW-2  10-07-92 Not sampled: well contained floating product
MW-2  0[-22-93 Net sampled: well contained floating product
MW.2  04-14-93 Not sampled: well contained floating product
MW-2  09-30-93 Not sampled: well contained floating product
MW-2  11-16-93 Not sampled: well contained floating product
MW-2  02-02.94 16006 1300 2500 540 2700 -- - - .- .-
MW-2  04.29.94 11000 1400 1200 360 1400 .- -- -- -- -
MW.2  08.02-94 4900 800 290 120 620 .- -- - -- .-
MW-2 11-16-94 49000 3300 8300 1400 7200 -- -- -- .- .-
MW-2  03-20-95 Not sampled: floating product entered well during purging
MW.2  06-06-95 1206 60 21 35 140 .- -- .n -- -
MW-2  08-24-95 Not sampled: well was inaccessible due to construction
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ARCO Service Station 6148
5131 Shatuck Avenue, Oakland, California

Petroleum Hydrocarbons and Their Constituents

Table 3

Historical Groundwater Analytical Data

Date: 11-16-95

g

E’ .g' Y % = i E Q é ™ E

I 48 of 38 g8 B EE G .2 g8 % .f

' -~ —
5 Bz gE f: 3x E: 3z Eg Bx« 3T Ex Bk
£ F& B3 &8 &% 2% && E& SE 353 By Ez
wg/l ny/L. welL nglk. pefle g/l ppf. mpgll mglL g/l

MW-3  03-18-92 20000 3200 560 380 1000 -- .- 1.8 g.1 2800*
MW-3  06-12-92 46000 3400 4200 1300 5400 . .- 16 -~ 1600%
MW-3  09-14-92 53000 4300 5700 1300 7300 .- .- .- 55 40000%
MW-3  10-07-92 Not sampled: well comained floating product
MW-3  01.22-93 35000 2100 1400 1200 4400 -- .- 3 -- 13000*
MW-3  04-14-93 13000 1800 390 990 3500 - .- 26 .- <50
MW-3  09.30-93 79000 2400 3400 1900  B100 -- -- 23 - 17000%
MW-3 11-16-93 T2000 1400 2100 1900 8300 -- -- 38 -- .
MW.3  02-02-94 26000 1400 1200 1200 4400 -- -- 7.7 7.8 --
MW.3  04.20-94 22000 1400 620 910 3400 -- .- 14 -- .-
MW-3  08-02-94 17600 530 410 720 2600 - .- -- 6.6 -
MW.-3  11-16-94 18000 1400 560 790 2800 -- .- .- 2.3 .-
MW.3  03-20-95 25000 BEO 190 760 2000 - .- -- 16 .-
MW.3  06-06-95 22000 450 54 380 1300 .- -- .- 1.1 ..
MW.3  08-24-95 Not sampled: well was inaccessible due to construction
MW-4 11-12-92 77 32 <0.5 <0.5 <0.5 -- -- -- -- -
MW-4  01.22.93 170 66 0.8 <0.5 1.5 .- -- - -- .-
MW.4  04-14-93 <50 4.6 <).5 <0.5 <5 .- -- .- -- -
MW-4  (19-30-93 52 13 <0.5 <0.5 «0.5 -- -- .- -- .
MWw-4 11-16-93 230 34 <0.5 <0.5 <0.5 - -- -- .- .-
MW-4  02.02-94 <50 39 <0.5 <0.5 <0.5 -- .- .- - -
MW-4  04.29-94 <50 4.2 <0.5 <0.5 <0.5 - -- -- -- -
MW-4  (8-02-94 <50 3.8 <0.5 <0.5 <05 -- -- .- -- -
MW-4  11-16-94 110 k]| <.5 <0.5 <0.5 - -- .- .- .
MW-4  (3-20-95 88 1 0.5 <@.5 0.7 -- .- .- .- -
MW-4  06-06-95 <50 <0.5 <0.5 <0.5 <0.5 -- .- -- -- .-
MW-4  08-24-95 Not sampled: well was inaccessible due to construction
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Table 3
Historical Groundwater Analytical Data
Petroleum Hydrocarbons and Their Constituents

ARCO Service Station 6148
5131 Shattuck Avenue, Cakland, Cahfornia Date: 11-16-95

&

0

E" E' o E =] ] g 2 § =] < 5 2 b g

- B 2 §8 g3 25 %é’ 25 wh SH =& g2

4 = < 2 = < - LS -

s §3 BB 35 #s E: ¥5 Bf Ef gz ik ES

sg/l ng/l pg/l ng/L g/l pe/L vl mgll mglL pg/l

MW-5 1t-12-92 2940 1300 12 67 18 .- - -- .. .-
MW-5  01-22-93 17000 5000 780 260 330 .- -- . .. -
MW-5  04-14-93 12000 4600 <50 180 130 .- -- - .. .-
MW-5  09-30-93 4500 1100 <10 39 16 .- . .- .. .
MW-5  11-16-93 3300 100 <10 22 <10 .- - .- - --
MW-5  02-02-94 10000 3000 65 240 8 .- -- .- - .-
MWw-5  04-29-94 7600 2400 7 130 44 -- .- .- - .e
MW-5  08-02-94 1900 680 <10 24 <10 -- -- -- “e .
MW-5  11-16-94 17000 5%00 TO0 440 320 -- -- -- .- -
MW-5  03-20-95 21000 6900 450 800 1300 -- -- -- . .
MW-5  06-06-95 6500 1700 <20 120 69 -- .- -- . .
MW-5  08-24-95 Not sampled: well was inaccessible due to construction
MW-6  11-12.92 51 2.6 <0.5 <0.5 <0.5 .- - -- - --
MW-6  01-22-93 <50 1.2 <0.5 <0.5 <0.5 .- -- .- . .-
MW-6  04-14-93 <50 <0.5 <05 <B.5 <0.5 - -- .- - .-
MW-6  09-30.93 74 2 <05 <0.5 <0.5 - -- -- - .-
MW.6  1]1-16-93 72 26 <0.5 <0.5 <0.5 - -- -- . .
MW-6  02-02-94 61 22 <0.5 <05 <0.5 -- -- - .- ..
MW-6  04.290-94 <50 0.6 <0.5 <0.5 <0.5 .- -- -- - .-
MW-5  0B-02-94 <50 <0.5 <0.5 <0.5 <0.5 .- .- -- . -
MW-56  11-16-94 <30 1.1 <0.5 <0.5 <0.5 .- .- -- .- -
MW-5  03-20-95 <50 <Q.5 1.5 <0.5 <0.5 .- .- .- -- -
MW-6  06-06.95 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- . .
MW-6  08-24-95 <50 <0.5 <0.5 <0.5 0.5 <3 -- -- - -

esi/h:A6148\6148mdb.xls\Table 3:dei
20805-135.003 Page 3



Table 3
Historical Groundwater Analytical Data
Petroleum Hydrocarbons and Their Constituents

ARCO Service Station 6148
51131 Shattuck Avenue, Oakland, California Date: 11-16.95

=
&
‘o & 'g @ .g
T I .8 .3 g P 2 fe o 3
& - §8 f= 28 48 w8 g2 9 uf =
i §3 EE ff iF Zf 3F Bf B 2% Ez EE
3 B =3 A3 SO &8 &R 5 §& 8z E& &3
pg/L He/L g/l pg/L g/l ng/L. ne/l mgll mg/L, ug/L
Mw-7 11-12-92 <50 1.8 <0.5 <(.5 <0.5 -- -- .- . -
MW.7  01-22-93 <50 <0.5 <0.5 <0.5 <05 -- .. - -- .-
MW-7  (04-14.93 <50 <0.5 <0.5 0.5 <0.5 -- .- .- -- .-
MW-7  09-30-93 <50 <0.5 <0.5 <0.5 <0.5 -- .- -- .- .-
MW-7 £1-16-93 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- .- --
MW-7T  02-02-94 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- .- .
MW-7  04-29-94 <50 <05 <0.5 <0.5 <0.5 -- .- -- .- --
MW-7  08-02-94 <50 <0.5 <0.5 <0.5 <0.5 -- .- -- .- -
MW-7  1t-16-94 <50 <0.5 <0.5 <0.5 <0.5 .- .- .- .- .
MW.7  03-20-95 <50 <0.5 <0.5 <0.5 <0.5 -- -- -- . .
MW-7  06-06-95 Not sampled: not scheduled for chemical analysis
MW-7  08-24-95 <50 0.5 <0.5 <0.5 <0.5 <3 -- -- -- .
AS-1 09-30-93 <50 1.2 <0.5 <05 <0.5 .- -- .- .- .-
AS-2 08-11-95 310 15 26 59 44 .- -- -- .- -

AS-3  08-11-95 10000 1700 380 490 1600 -- -- -- -- -

AS-4  08-11-95 <50 <0.5 <0.5 <0.5 <0.5 -- -- - -- .-

AS-5  0B-11-95 <50 <0.5 <05 <0.5 <0.5 .- -- -- .. -

TPHG: total petroleum hydrocarbons as gascline, California DHS LUFT Method

pg/L: micrograms per liter

EPA: Uniled Statest Environmental Protection Agency

MTBE: Methyl-1ett-buty] ether

SM: standard method

mg/L: mitligrams per liter

TRFH: total recoverable petroleum hydrocarbons

TPHD: total petroleum hydrocarbons as diesel, California DHS LUFT Method

+- 1 not analyzed

*: chromatogram does not match the typical diesel fingerprint, but appears to be weathered gasoline

esj/h:\614816148mdb.xls\Table 3:dcl
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Table 4
Historical Groundwater Analytical Data
Volatile and Semivolatile Organic Compounds

ARCO Service Station 6148

5131 Shatteck Avenue, Oakland, California Date: 11-16-95
Halogenated Volatile Organic Compounds Semivolatile Organic Compounds
by EPA Method 5030/601 by EPA Method 3510/8270

= -~

i3 £ o 5

2 Fs £ s E 2 g 2 £ 0.F 3. 3.

E a & € e - s &g Y ﬁ [ 'g '5\ .g g = § 5

= iz g8 55k g T T OGS 5 $f 7S5 5%

S E &% E3 5 % s =g 2 a8 EE AE

ng/l ne/L ng/l gl pg/L ngfl pe/l pe/L ug/L ue/L

MWw-1 03-18-92 13 1.2 ND ND ND ND -- -- .- .-
MW-1 06-12-92 18 14 ND ND NIy ND .- .- .- .-
MW-1  09-14-92 15 1.5 ND ND ND ND -- -- . .-
MW-1 10-07-92 23 1.5 0.6 ND ND ND -u -- .- .-
MW-1 01-22-93 11 0.9 ND ND ND ND ND ND ND ND
MW-1 04-14-93 21 1.8 0.6 ND ND ND -- “- -- -
MW-1 09-30-93 19 1.1 0.7 ND ND ND -- -- -- -
MW-1  11-16-93 22 0.9 ND ND ND ND -- -- .- .
MW-1 02-02-94 1 1.1 ND ND ND Nb -- .- . .-
MW-1  (4-29-94 13 1.3 0.5 <0.5 <0.5 0.5 -- -- .- ..
Mw-1  08-02-94 15 1.4 0.7 0.7 <05 <0.5 - .- .- .
MWw-1 11-16-94 12 1.1 0.5 1.2 <0.5 <0.5 - -- -- --
MW-1  03-20-95 Not anelyzed: sampling for additional parameters was discontinued
MW-2  03-18-92 19 222 ND 0.5 ND ND -- .- .a .-
MW-2  06-12-92 Not sampled: well contained floating product
MW-2  09-14-92 Not sampled: well contained floating product
MW-2  10-07-92 Not sampled: well contained floating product
MW-2  01-22-93 Not sampled: well contained floating product
MW-2  04-14-93 Not sampled: well contained floating product
MW-2  09-30-93 Not sampled: well contained floating product
MW-2  11-16-93 Not sampled: well contained flcating product
MW-2  02.02-94 13 NI ND ND ND ND -- .- .- -
MwW-2  04.29-94 9.4 1.9 0.5 22 <0.5 <15 [ -- -- --
MwW-2  08-02-94 15 2 <0.5 29 <0.5 <05 .- -- -- -
MW-2  11-16-94 9.6 18 <0.5 2.1 <0.5 <0.5 -- -- -- .-
MW-2  03.20-95 Not analyzed: sampling for additional parameters was discontinued
MW-3  03-18-92 2.7 ND ND ND ND ND -- .- .e .-
MW-3  06-12-92 1.9 ND ND ND ND ND -- .- .- .-
MW.3  09-14-92 2 ND ND ND ND ND -- -- .- .
MW.3  10-07-92 Mot sampled: well contained floating product
hEW-3  01-22-93 1.9 ND ND ND ND ND 440 350 280 13
MW.3  04-14-93 1.7 ND ND ND ND ND 130 100 250 14
Mw.3  09-30-93 1.2 ND ND ND ND ND 480 320 ND ND
MW-3  11-16.93 1.5 ND ND ND ND ND 590 640 ND ND
MW.3  02-02-94 ND* ND* ND* ND* ND* ND* 160 91 9 ND
MW.3  04-29.94 £7 <0.5 <0.5 <05 <0.5 <0.5 110 50 <10 <10
MW.3  08-02-94 { <0.5 <0.5 <05 <0.5 <05 120 53 10 <10
MW-3 11-16-94 13 <0.5 <@.5 <0.5 <fr.5 0.5 100 53 <10 <1}
MW-3  03-20-95 Not analyzed: sampling for additional parameters was discontinued
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ARCO Service Station 6148
5131 Shattuck Avenue, Qakland, California

Historical Groundwater Analytical Data
Volatile and Semivolatile Organic Compounds

Table 4

Date; 11-16-95

Halogenated Volatile Organic Compounds

Semivolatile Organic Compounds

by EPA Method 5030/601 by EPA Method 3510/8270

c =

.g 'E_ g E § ﬁ g Y @ §

20 M = -] o i = —

A 55 T £, T S S % % I 5% B3

ugfl ug/l ngfl. pefl pe/l ne/L pgfL Hg/L pe/L pe/L

MW-4  11-12-92 -- -- - -- -- - -- .- . --
MW.4  01.22-93 14 ND ND ND ND ND ND ND ND ND
MW-4  04.14-93 1.1 ND ND ND ND ND -- -- .. -
MW-4  09-30-93 1.6 ND ND ND ND ND - .- . --
MW-4 11-16-93 1.9 ND ND ND ND ND .- .- - ..
MW-4  02-02-94 1.4 ND ND ND ND ND .- -- -- .
MW-4  04-29.94 1.9 <0.5 <05 <05 0.5 <0.5 .- -- .- -
MW-4  08-02.94 <0.5 <0.5 <0.5 <05 <0.5 <0.5 -- -- - -
MW-4 11-16-94 1.8 <0,5 <0.5 <5 <0.5 <0.5 - -- - -
MW-4  03-20-95 Not analyzed: sampling for additional parameters was discontinued
MW-5  11-12-92 -- -- -- -- -- -- -- -- . -
MW-5  01-22-93 Lt 4.7 ND 1.8 ND ND ND ND ND ND
MW-5  04-14-93 1.9 2 ND 1.5 0.9 ND - .- .- -
MW-5  09-30-93 17 z8 ND 29 0.8 ND .- .- -- -
MW.5 11-16-93 19 5.1 ND 4 ND NI .- .- -- -
MW-5  02-02-94 27 ND ND ND ND ND - .- -- --
MW-5  04-29.94 10 27 0.5 24 <0.5 <0.5 -- .- -- --
MW-5  08-02-94 13 54 <0.5 57 <0.5 <0.5 . -- -- .
MW-5  11-16-94 1.1 1 <0.5 35 1.3 <0.5 -- -- -- -
MW.5  03-20-05 Not analyzed: sampling for additional parameters was discontinued
MW 11-12-92 -- -- .- -- -- - - .- . e
MW-6  01-22-93 120 6.2 6.6 1.8 ND ND - - .- .-
MW-6  04-14-93 120 5.8 ND 1.1 ND 6.3 -~ -- . e
MW-6  09-30-93 220 5.2 ND 27 ND ND - -- - .
MW-6  11-16-93 160 8.5 15 3.2 ND ND - . -- -
MW-6  02.02.94 100 ND 67 ND ND ND .- .. -- --
MW.6  04-20-94 95 6.6 7.2 <2.5 <2.5 <25 - . -- -
MW-6  08-02-94 87 6.1 46 <25 <25 <25 - .- -- -
MW-6 11-16-94 86 6.8 8.9 <25 <25 <2.5 . .- -- -
MW-6  03-20-95 Not analyzed: sampling for additional parameters was discontinued
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Table 4
Historical Groundwater Analytical Data
Volatile and Semivolatile Organic Compounds

ARCO Service Station 6148

5131 Shattuck Avenue, Oakland, California Date: 11-16-95
Hatopenated Yolatile Organic Compovnds Semivolatiie Organic Compounds
by EPA Method 5030/601 by EPA Method 3510/8270
5 é a
B & g -t s g
53 g 8 £ Z g £ g 2
3 8 & E A E 2 3 = 2 ) By
g 42| 2, &, g &, & z, E r: 5§ %3
3 G Ez &3 = 34 g 18 B 2E £ t%
z 28 &3 £3 8§ 8% ES =4 Z a g gEx Ak
pe/l. pa/L nefl ugfl, ne/L e/l ngfl ng/L nglL g/l
MW-7  11-12:92 -- -- .- - -- .- .- - -- -
MW7  01-22-93 6.8 ND ND ND ND ND -- -- -- .-
MW.7  04-14-93 4.3 ND ND ND ND ND .- -- -- --
MW.7  09-30-93 2.5 ND ND ND ND ND .- -- -- .-
MW-7 11-16-93 4 ND ND ND ND ND .- - .a --
MW.-7  02-02-94 34 ND 0.8 ND ND nND .- .- -- -
MW-7  (4-29-94 3.4 <0.5 11 <0.5 <0.5 <0.5 .- -- -n .-
MW-T  08-02-94 33 <0.5 0.8 <0.5 <0.5 <0.% -- .. - .-
MW-7  11-16-94 33 <0.5 <0.5 <0.5 <0.5 <0.5 -- .- -- .-

MW-7  03-20-95 Not analyzed: sampling for additional parameters was discontinued

AS-1 09-30-93 29 1.5 1 ND ND ND - .-

AS-2  0B-11-05 Not analyzed: sampling for additional parameters was not initiated

AS-3 08-11-95 Not anglyzed: sampling for additional parameters was not initiated

AS-4  0B-11-95 Not analyzed: sampling for additional parameters was not initiated

AS-5  0B-11-95 Not analyzed' sampling for additional parameters was not initiated

EPA: United Statest Environmental Protection Agency
pp/L: microgeams per liter

ND: not detected

... not analyzed

*: sample was analyzed for volatile organic compounds using USEPA Method 624 (only BTEX was detected)
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Table 5
Historical Groundwater Analytical Data
Metals
ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California Date: 11-16-95
a
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ng/l. pg/L ng/L pe/L. ng/L
MW-| 03-18-92 <3 5 3 31 <20
MW-1 06-12-92 . .- .- -- --
MWw-1 09-14-92 . .- .- - ..
MW-i £0-07-92 -- -- -- -- .
MW-1 01-22-93 -- . .- -- ..
MW-1 04-14-93 <3 <5 3 25 <0
MW-1 09-30-93 Not analyzed: sampling for additional parameters was discontinued
MW-2 03-18-92 <3 21 9 54 38
MW-2 06-12-92 Not analyzed: sampling for additional parameters was discontinued
MW-3 03-18-92 <3 &7 27 156 113
MW-3 06-12.92 .- -- -- - --
MW-3 09-14-92 -- - - .- .-
MW-3 10-07-92 Not sampled: well contained floating product
MW-3 01-22-93 <3 10 28 23
MW-3 04-14.93 <3 <5 3 25 <20
MW-3 09-30-93 <5 50 25 100 0
MW-3 11-16-93 Not analyzed: sampling for additional parameters was discontinued
MW-4 11-12-92 Not analyzed: sampling for additional parameters was not initiated
MW-5 11-12-92 Not analyzed: sampling for additional parameters was not initiated
MW-6 11-12-92 Not analyzed: sampling for additional parameters was not initiated
MwW-7 11-12-92 Not analyzed: sampling for additional parameters was not initiated
AS-1 09-30-93 Not analyzed: sampling for additional parameters was not inidated
AS-2 08-11-95 Not analyzed: sampling for additional parameters was not initiated
AS-3 08-11-95 Not analyzed: sampling for additional parameters was not initiated
AS-4 08-11-95 Not analyzed: sampling for additional parameters was not initiated
AS-5 08-11-95 Not analyzed: sampling for additional parameters was not initiated

EPA: United Statest Environmental Protection Agency
pe/L: micrograms per liter

- - :not analyzed
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- EXPLANATION
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2 Approximate GROUNDWATER DATA PROJECT NO.
1 (App : THIRD QUARTER 1995 805-155.04




APPENDIX A

FIELD DATA SHEETS, THIRD QUARTER 1995
GROUNDWATER MONITORING EVENT



FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

[

PROJECT # : 0805-135.04- (wz)STATION ADDRESS : 5131 Shattuck Ave.,Oakland DATE : S‘”—/ﬁ? S
-/
ARCO STATION # : 6148 FIELD TECHNICIAN : N Lo L/ S pav:_ 7/

well Wall Locking FIRST SECOND DEPTHTO ! FLOATING WELL
otw| WELL Box Lid Welt | DEPTH TO | DEPTHTO | FLOATING | PRODUCT TOTAL

Order 1D Seal | Secure | Gasket { Lock Cap WATER WATER PRODUCT | THICKNESS DEPTH COMMENTS
{feat) {fest) (feat) (feat) {feat)
1| AS2 |ok |VEs | bk | PLyue | 42.4¢ | wp Mo | 2.2
21 AS3 (oK |VeSIOo o o< 1930 19.20 | #p Wy 22.3
3| as4 oK |Yeslowl  loclies: Twse | wo Vo |x.o
4 | ASS | KUFZ Slo. p ok lles2 | jpsz\wn | 4p |Zisy

SURVEY POINTS ARE TOP OF WELL CASINGS NORTH SIDE

Page 1 of 1




Reav. 1, 4/50

‘ . )
[ WELL DEVELOPMENT FIELD DATA SHEET
Project Number: (0805-/ 3s. O"// 001) Performed By: Dé-;/ 714
Client: ’Aﬂ/ﬂ’ é/qg Date: ?/7/4;
Location: 041(’4% 7 WelllD: _AS-Z
Casing Diameter: 2$_ 2 inch —3inch __4inch _ 45 inch —_ 6inch Other
Depth to Water (feet): Stan — 1 [, 4 7 End B.co
Well Total Depth (feet): Start L2 /8 End 22'/5 ,
One Casing Volume at Start (gal); _f_j_é__ Total Volume Purged (gal): _L‘ZC_O.__
DEVELOPMENT METHOD
— Centrifugal Pump é. Bailer (Tefion ®) .’S.. Surge Block (Swab)
o Submersible Pump  ____ Bailer (PVC) . Other
FIELD INSTRUMENTS
(__k_.pH. EC, Temp. Meter i NTU Meter _&mhoﬁ Cone t Colorimeter  Other.
Purge Water Disposal Method: Aﬁf o Jombe
Turbidit Color
Date Time %tl;g(\:glgrtév: Temp. @EZ.SCO.C pH ’\{iei.s#al SI\L&J_ giiual gﬁ?f" Odor Sesﬂéﬁggie
(gal) (°F) |(umhofem)| (Stnd) | lem ™ ot | Sour  Otos0 (%)
%7/45 B2 100 |75 | 737 1449 | Moy 7200 | Bnen 752 | 11| 4007
- - A
T 133 1 S0 [ o | He | (44| | ] e
3(7 11348 160 148 [ 483 [ | | t ] (2%
5 {
Q7 [13s3] 2¢ 744 [ 985 [44e HEA
8[711357| Mo |74s| Wl [(s)T Y VoY o
WELL INTEGRITY ; Load Lock # £ on
REMARKS : __5@13’121\ rﬁf rlﬁm'-n Prw"b Pu_r‘sms:
| SIGNATURE: 43'., "'5/():’!& REVIEWED Bvrﬁ pageJ o 4 )




Client:

— Centrifugal Pump
—— Submersible Pump

WELL DEVELOPMENT FIELD DATA SHEET

Project Number. Q¥ S5—/Z ¢ 24
oz (p/Y S

Location: L2dbLen /. £z

Purge Water Disposal Method:

Start

L& 1K

Well Total Depth (feet): Start .. 2. %

One Casing Volume at Start (gal): _%;(2‘1_
1D

End
End 7
Total Volume Purged (gal): ._’.Q__

Performed By: 2.4 //

Date:

§- 2 g5~

Well ID:

AS~-23

2,.40

Casing Diameter: X 2 inch —_ 3 inch — 4 inch __ 46 inch —__ 6inch Other
Depth o Water (feet):

2 2.

3

DEVELOPMENT METHGQD

Af Bailer (Teflon ®)

——. Bailer (PVC)

_i Surge Block (Swab)

— Other

FIELD INSTRUMENTS

7Z/6; ;./-fx»u

“;5./ pH, EC, Temp. Mster _Z NTU Meter _;é Imhoff Cone _3é Colorimeter  Other

Rav. 1, 4/90

Date | Time |cumutative| Temp. | EC. | pH | visss oy | vieud S Zepat | Odor Settleable
D's(gzgrge P m?nﬁg;cgv (Stnd) ;"f"' :“%" ES:E" oo 8(0"2?8
_(.:/Zé&&a Lo V798137 {6 Y] flewd] 2000 a0 /-75'00 ouz | FO %
U sl 2o 193] e [y [ o 14T 4 | TenA
f{/ﬂ Y4 | 2.0 1732 JOR¥ (.97 l / S
pzo | 4o | g 955 ko | | | f A
ngs | G510 | 100 27 (1Y | | ) e
12061 L.0 1780.9] £35 (. 78 / : { j 2/
N2l 2017121932 |, g0l 4] i 1//!/ d L]/
WELL INTEGRITY ; ﬁ/)ﬂ_{{ ook #: _da/ed
REMARKS: — Lol ) Coms  Spvedte ! 29 sevin  gprpper Lo Rosdiss
| siaNATURE, 227, // 7. 4:///’— REVIEWED BY: 2% page 2 of b
77

~



WELL DEVELOPMENT FIELD DATA SHEET

Project Number: 0?&‘? (350 L//Oﬁl ) Performed By: DA// /1. &

DEVELOPMENT METHOD

—— Bailer (Teflon ®) < Surge Block (Swab)
& Bailer (PVC) . Other

— Centrifugal Pump
—- Submersible Pump

Client: Aﬂf& ¢r4¢ Date: f/?/ gs
Location; Daldlurd , (4 wep: _AS ¥
Casing Diameter: 2 2 inch __ 3 inch ___ 4 inch __ 45 inch —_ 6inch Other
Depth to Water (feet):  Stan [é. ¢f End /f 83
Well Total Depth (feet): Start 23, 08 End _28./4
One Casing Volume at Start (gal): _/g_l_ Total Volume Purged (gai): ...;zi____

FIELD INSTRUMENTS
ApH, EC, Temp. Meter .).<_.. NTU Meter S Imhoff Cone _)S'Colorimeter Other

Rev. 1, 4/30

Purge Water Disposal Method: M&’ 7&“1’
Turbidit Color
Date Time {Cumulative| Temp. E.C. pH Visual NTU | Visual Cobalt [ Odor | Seftleable
Discharge @25°C oy ot 2.'::;, et Solids
{gal) (°F) | (umho/cm)i (Stnd) ?3::. 0- 1000 ;::.:: (%)
161233 |25 [ |07 8] Wy 220 |cen =5l | 907
8/1s|I245 | 10,0 73| 470|644 S 7200 | e TS0\, | /0%
4ysij15¢ (20 0 1754 | MBSIR9] ) | [ ] ke%
475\ 3ox [ 0.5 (M9 478 33| ] | 1] [Zs~
sli7 125 |48 s ez | VTV <y
4 =
WELL INTEGRITY : [ , Lock . LAlokn
REMARKS : —_ Suseshle | dre A2 o ISVl X

| SIGNATURE: pﬁv 2l

REVIEWED BY: _ 2%~ Page 3 of

=y




Rev. 1, 4/90

WELL DEVELOPMENT FlELD DATA SHEET

Project Number Q‘BO‘S— l 35 g performed v: Bt b /M  fe
Client: A CD G / 7/5/ 5

Date:

Location; G !n ’ﬁwﬁ; 4 /)r Weil ID: A5 )
Casing Diameter: Z_>2 inch —__ 3 inch —_ 4 inch — 4.5 inch _ 6inch Other
Depth to Water (feet):  Start [ QR End 29, %5

Well Total Depth (feet): Start ___ L. 90 End L0 G0 7
One Casing Volume at Start (gal): __[.i:?_ Total Volume Purged (gal): _i’

DEVELOPMENT METHOD

w——. Centrifugal Pump —— Bailer (Teflon ®) _)S. Surge Block (Swab)
. Submersible Pump > Bailer (PVC) — Other

FIELD INSTRUMENTS
APH. EC, Temp. Meter /_S__ NTU Meter 2. Imhoff Cone Z5_ Colorimeter  Other

—
Purge Water Disposal Method: AR o Tam g
, Turbidit Color
Date Time |Cumulative] Temp. E.C. pH Vlsual NTU | Visual Cobalt | Odor | Settleable
Discharge @25°C mm ?;‘;;w 2',::;, gf:';oz ofids
(gal) (°F) [(umhoiem)| (Stnd) | Lom 0-1000 | Yellow (%)

Trace

aghe] 105 1.5 M3 1037 2 by 20 B |4 | o0m
7

30 [pe 0Ble] TT TITT 111 v
855 1007 | 4.5 | 220 75410,57 NI A
/ (/7o | Lo 7051 73| 7o/ f/ / /“/3

|
\// 139 | 2.5 "o 72?/6,35/\”{ NN | /s

N

/
WELL INTEGRITY : (ndd Lock #: £X/ph )

REMARKS : __(ﬁz_l_ﬁd Soctehlid -gf ij_ Dnem‘h) 'ﬂvwgp

LS!GNATURE';%[_, ///Ié /// — REVIEWED BY: ﬁ& Page Zy of 44 )
A




Rev. 3.‘2/9?'

| f@\' WATER SAMPLE FIELD DATA SHEET

EMI_CON PROJECT NO: _OBQS$- 138" 0¥ SAMPLE ID; AS -2 @ Z)
AesocIATEY  PURGEDBY: _X L/MLIAM < CLENTNAME: _RPC 0 (/&
SAMPLED BY: _ /it ¢ I ¢ LOCATION:

TYPE: Ground Water .__./ Surface Water .___  Treatment Effluent — Other
CASING DIAMETER (inchesy: 2__¢~ 3___ 4___ 45 _ _ 6—__ Other

CASING ELEVATION (feet/MSL) : .7 |- VOLUME IN CASING (gal.): 77
DEPTH TO WATER (feet): -/ Y& . CALCULATED PURGE (gal): __ .32
DEPTH OF WELL (feet): __ 22. 2 ACTUAL PURGE VOL. (gal): =

DATE PURGED: _(F- /-4~ gtan (2400H) AO2 = End(2400Hr) L2/

DATESAMPLED: D F -7/ ~F <~ gian 2400 H) End (2400 Hn L2746
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY |,
(2400 Hr) {gal) (units) (pmhos/em @ 25° C) X3 {visual) (visual) '

29 [ 663 _su 205 _Spehe  _thesns
1209 Z L e X 7Y.2 Leown/ fremyy

1212 2 L7 810 4.0 _Loww _yeply

D. 0. (ppm): A opbor: ALt 24L 24T

(COBALT0-500) (NTU0-200

Field QC samples collected at this well: Parameters field fitered at this weli: or 0 - 1000)
/- Y/
EURGING EQUIPMENT MWI
—=  2* Bladder Pump B ler (Teflon®) —— 2" Bladder Pump Bailer (Tefion®)
—  Ceontritugal Pump -5/;;“ (PVC) —— DDL Sampler = Bailat (Slainless Steai
w—— Submersible Pump —— Bailer (Stainiess Steel) = Dipper == Submersible Pump
— Woll Wizargm e [Dedicated — Well Wizard™ v Dadlicated
Other: Cther:
L]
WELL INTEGRITY : (DK LOCK # _Qagaﬁm_
REMARKS :

Meter Calibration: Date: 5‘{ [‘-f—g "I‘ime: _[@ Meter Serial #: ?020 Temperature °F: Zf_ 3
—
(EC 1000 LDLG 1 (00D ) (o1 )(pH?Z&/]ﬁQ)(prmﬁzzLQm;(pmio_z/___’——)

Location of previous calibration:

_ Signature: Reviewed By: j’f Page_’ of L’ J

f



(" r\ Rev. 3,2/94 )
‘\m, WATER SAMPLE FIELD DATA SHEET

PROJECT NO: _0F0s ~135 -0 4 SAMPLE ID: HS- (22)
EMCON
A8S0CIATES  pURGED BY: _ S WiLLigm<S CLIENTNAME: _XHPCD (/1Y%
SAMPLED BY: _S W//L L 11901 ¢ tocatioN: Oakland | Co .
J
TYPE: Ground Water &~ Surface Water —_____  Treatment Effluent Other
CASING DIAMETER (inches): 2% 3__  4___  45__ 66— Other
CASING ELEVATION (feet/MSL) : 4 VOLUME IN CASING  (gal.): 97
DEPTH TO WATER (feet) : 19,30 CALCULATED PURGE (gal): _ L %7
DEPTH OF WELL (feet) : 22,3 ACTUAL PURGE VOL. (gal.) : L S
DATE PURGED: _(D%-/(-9 &~ Start 2400 H) /233 End 24004y 296
DATESAMPLED: 2R/ “7C™  gian (2400 Hry End (2400 Hr) 2250
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
(2400 Hr} (gal_-l {units) (nmhos/em@ 25° C) °F (visual) {visual)
236 __ 5 @ _(B0 J3°7 737  Léouws MUY
12. 4/ / X: e Q8¢ W2 B Heuly
b246  _4s 650 833 Be Bt sl
D.O. (ppm): —Ad2 obor: ST/ /7 =2 A
. (COBALT0-500) (NTUO-200
Field QT samples collected at this well: Parameters field filtered at this well: of 0 - 1000}
”A
BURGING EQUIPMENT SAMPLING EQUIPMENT
— 2" Bladder Pump —— Bailer (Teflon@) = 2' Bladder Pump ——l/aailer (Teflons)
e Centrifugat Pump —-/Bailar (PVC) = DDL Sampler . Bailer (Staintess Steel)
— SUbmersible Pump - Baltar (Stainless Steel) — 'Dipper = Submersibla Pump
— Woll Wizarg™ —— Dedicated —  Well Wizard™ =—— Dedicated
Other: Other:
WELL INTEGRITY : _2&Z LOCK #+ O{M 7
REMARKS ;
Meter Calibration: Date: _Z-/¢ =  Time: —— . Meter Serial #: Temperature °F: ______
( EC 1000 / Y (ol Y{pH7 f______ Y(pH 10 / ) {pH 4 he )
Location of previous calibration: HS2

LSignr:::ture:ﬁ;y-ﬁ’?%ﬁéz_’;_ Reviewed By: é? Page 7 of Z‘l

I'4




[ m Rev. 3, 2/94 )
@ WATER SAMPLE FIELD DATA SHEET

EMCON FPROJECT NO: _OR05-/35- 04 SAMPLE ID: HRS-¥ @?)
sssociates  pupcen ay: o LI m € CLIENTNAME: __MEED  G/vD

SAMPLED BY: _J4//t 2 18 € LocaTioN: _(Chkle S Co

TYPE: Ground Water __¥__  Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2.3/ 3_  4__  45___  6.__ Other
CASING ELEVATION (feet/MSL) : U__A VOLUME IN CASING (gal.): .87
DEPTH TO WATER (feet) : /6.5 1 CALCULATED PURGE (gal): —_&:43
DEPTH OF WELL (feet) : 28.0 ACTUAL PURGE VOL. (gal.) : G
oATE PURGED: _OR-1/-9 ¢~ Start (2400 Hr) £30F  End (2400 Hn _/323
DATE sampLED: O B-1(-9¢ Start (2400 Hr) —— End (2400 Hy /3277
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
(2400 Hr) {gal.) {units) {pmhos/em@ 25° C) °F {visual) {visual)
1313 2 0.6 Y3s WY _Rlowr . HERN
131y d 65> _ 458 U2 i yemndd
1323 & 6.5 49 TN Blern, Hetass
D.O. (ppm): —AM— oboR: Abte T 7= 2l
. (COBALTO0-500)  (NTUO-200
Field QC samples collected at this well: Parameters field filttered at this well: or 0 - 1000)
i 7y
— 2 Bladder Pump = Bailer (Tefion®) —  2* Bladder Pump Jﬁ Bailer (Teflon®)
we  Contrifugal Pump Bailer {PVC) e DDL Sampler = Bailar (Stainiass Steel)
———— Submersible Pump — Bailer (Stainiass Steel) -_— Dipper — Submersible Pump
— Well Wizard™ = Dedicated — Wall Wizard™ —  Dedicated
Other: Other:
weLL NTecairy : K . Lock #: Lofohin.
REMARKS :
-
Meter Calibration: Date: M__ Time: ______  Meter Seral #: Temperature °F:
{ EC 1000 / } (DI YpH7 7 ) (pH 10 / ) (pH 4 I
Location of previous calibration: #S ~ 2

kSignalure: Mk\ Reviewed By: _5; Page ZJ of 4

(




[ /\ Rev. 3,2/94 )
‘@, WATER SAMPLE FIELD DATA SHEET

EMCON PROJECT No: - /RSOy SAMPLE ID; AS -S
ASSOCIATES  pURGED BY: _) LML/ B S CLENTNAME: __MECD G I8
SAMPLED BY: _ N 4/ (4. £ ¢4 s ocation: _ e b/ o s gt, Enm
TYPE: Ground Water _.._( Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2 .(~ 3. 4___ 45 6——  Other
CASING ELEVATION (feet/MSL) : /é/l_, VOLUME INCASING (gal.): 1,67
DEPTH TO WATER (feet): .. flp 52 CALCULATED PURGE (gal): 3.3
DEPTH OF WELL (feet): _ 16. ¥ ACTUAL PURGE VOL. (gal): _ 2S5~

DATE PURGED: M/&an (400Hn L¥07 _  End(2a00my JYL7
DATE SAMPLED: _ @R ~4/ -9< Start (2400 Hr) End (2400 Hr) L4 2&

TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
{2400 Hr) {gal.) {units) . {wmhos/cm@ 25° C) (°F) (visual) {visual)
1414 2 (.94 623 VAAKY St

WL OCEY  RETEL 2.& Rl
|20 ROZ Ly S R _temdy

D. O. (ppm): A opor: At AN (/7

(COBALT 0 - 500) {NTUO-200

Field QT samples collacted at this weil: Parameters fieid fitered at this well: of 0 - 1000}
/M;L ﬁ\_
2° Bladder Pump ef {Teflon@) 2* Bladder Pump %

ja,'___- —_— = Bailer (Taflon&)

e Centrifugal Pump Bailer (PVC) —— DDL Sampler - Bailer (Stainless Steei
—— Submersible Pump ~— Bailer {Stainless Steel) —— Dipper v Submersible Pump
Other; Other:

WELL INTEGRITY : Oé LOCK #: _@aé&&,_u__

REMARKS :

Meter Calibration: Date: _____ Time:_____ Meter Serial #: Temperature °F:

{ EC 1000 / y (D! YpH7 ___ f_____y{(pH10 / Y (pH4 F___ )

Location of previgus calibration:

LSignature: Lmn Reviewed By: ,2’5 Page L’ of /"f

= ,




FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT # : 1775-250.01 STATION ADDRESS : 5131 Shattuck Avenue DATE : -2 a3

ARCO STATION # : 6148 FIELD TECHNICIAN :  A/).(5, //(T, L. DAY: 7 A ey
Well Well Locking FIRST SECOND DEPTH TC | FLOATING WELL
ptw| WELL Box Lid Well | DEPTHTO | DEPTH TO | FLOATING PRODUCT TOTAL
oer| 1D Seal | Secwre | Gasket | Lok | Cap | WATER | WATER | PRODUCT |THICKNESS| DEPTH COMMENTS
{feet) {feat) {feat) {faot) (feet)
1 MW.-6 opO(l- “ood ilrgk P o 507.16 /?W /q. 07 ARN A .267
2 | MW-7 /2 ey | ro08f \ 2. G
3 MW'4 /§-, J{; /5: y& \ I ﬂz.ll‘uf)
4 | MW-1 [ 245 | 22,405 _r’_ .2’7"5’
5 | MW-5 [ | 1 24, ¥ f
6 | Mw-3 | | /202 | 092 256 |
7imwe | | v | VNG INC o s a2 N \/ 1355 v

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1



Rev. 3, 2/94 )

CALCULATED PURGE (gal.):

- :
‘@‘ WATER SAMPLE FIELD DATA SHEET
EMCON  PROJECT No: LTI5=80 -0/ SAMPLE ID: e/ - |
ASSCCINTES  pURGEDBY: (S UALIVIS  GLENT NAME: RECO (ft s~
SAMPLED BY: ocation: _ ORL LRVE) -
TYPE: Ground Water Surface Water ____  Treatment Effluent Other
CASING DIAMETER (inches): 2 3  4__  45___.  6—_ Other
CASING ELEVATION (feet/MSL) : VOLUME INCASING (gal.) :

DEPTH TO WATER (feet) :

DEPTH OF WELL (feet) :

ACTUAL PURGE VOL. (gal.):

"
oateruRaED: _OZ DY G5  gian pago iy End (2400 Hr)
DATE SAMPLED: Start (2400 Hr) End (2400 Hr)
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
(2400 Hr) (gal.) (units) (nmhosicm@ 25° C) A {visual) {visual)
WO KZRDIAVE
Ay e =
D. C. (ppm): ODOR:
B {COBALT 0 - 500) {(NTUO-200
Field QC samples coilected at this weil: Parameters fieid filtered at this well: or 0 ~ 1000)
EURGING EQUIPMENT SAMPLING EQUIPMENT
e 2" Bladder Pump —vs  Baiter (Tefloné) = 2" Bladdar Pump ———  Hallar (Teflond)
—  Cantrifugai Pump -~ Bailer (PVC) == DDL Sampier — Bailor (Stainless Steal
e Submersible Pump ~— Baiter (Stainiess Stael) v~ Dipper m———  Submeraible Pump
= Wall Wizarg™ —— Dadicated ——  Well Wizarg™ ——  Dedicated
Other: Other:
WELL INTEGRITY LOCK #:
REMARKS : ——LVE T O D u/ ST =TI O
Mater Calibration: Data; Time; Meter Seral #: Temperature °F;
{ EC 1000 / ) (Dt Y(pH7 / } (pH 10 / J(pH 4 fe )
Location of pryﬁ calibration: __
/ 4 w
kSignature: _/A(} ;’% < U"Z' e"' Reviewed By: Y%, Page / of j
/
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{ . .
’@,‘ WATER SAMPLE FIELD DATA SHEET

EM\C44 PRoJECT No: _)TT75=260 -0 / SAMPLE ID: VilZAPP
sssociitet  pupcEDBY: _ S MALIRPAS  cuentname | AARCO Gt S

Rev, 3,2/94 )

saveLEDBY: _ D M/,L/ﬁ/h'\{ Location: __ QKL LRVYH B

TYPE: Ground Water Surface Water o____  Treatment Efiluent Other
CASING DIAMETER (inchas}): 2 3 - 4 4.5 L J— Other
CASING ELEVATION (feet/MSL) : VOLUME INCASING (gal.): l
DEPTH TQ WATER (feet) : CALCULATED PURGE (gal.):
DEPTH OF WELL (feet) : ACTUAL PURGE VOL. (gal.):

patePuRGED: _O8 2957  gian aa0p H)

End (2400 Hr)

DATE SAMPLED: Ay Start (2400 Hr) End (2400 Hr}
TIME VOLUME pH EC. TEMPERATURE COLOR TURBIDITY
{2400 Hr) {gal.) (truts) {smhos/cm@ 25° C) (°F) {visual) (visual)
WO KZERDIAC
AL =
D.O(eppM): e ODOR:
g (COBALTO0-500) (NTUO-200
Fisid QC samples collected at this wall: Parameters field fitered at this weil: of 0 - 1000)

BURGING EQUIPMENT SAMPLING EQUIPMENT

{EC 10

— 2’ Bladdar Pump = Bailer (Teflond) = 2°Bladdar Pump = Bailer (Toflond)
—  Contrtugal Pymp e Baiter (PVC) e ODL Sampler e Bailer (Stainiess Steetl)
a———  Submersible Pump ~e— Bailer (Stainless Sleel) e=mme  Dipper w—em  Submersible Pump
Othar: Other:
WELL INTEGRITY ; LOCK #:
REMARKS : D(/E 7 O licry 4 S@/’Twﬂ
Meter Calibration: Date: Time: Meter Serial #: Temperature °F:
) (D! MpH7 / ) (pH 10 / J(pH4 ——

0o

/
Location of ;ﬁr calibration; ___
%/ yal _
 Signature: // Aé;,@'—“ Reviewed By: % Page Z of 1 - )
/
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( h‘ Rev. 3,2/94 )
@. WATER SAMPLE FIELD DATA SHEET
PRosECT No: _ 15280 -0/ SAMPLE ID: Pt/ - S
EMcon RRCO (fz S
ARSOCIATES  puocED BY: 174 CLENTNAME: _ f9ECO Gfet S~
savreeney: _ O LLVL LIt ocation _ORELRNE B
TYPE: Ground Water Surface Water —__.  Treatment Effluent Other
CASING DIAMETER (inches): 2___ 3 4_ 45 66—  Other
CASING ELEVATION (feet/MSL) : VOLUME INCASING (gal.):
DEPTH TO WATER (feet) : CALCULATED PURGE (gal.):
DEPTH OF WELL (feet) : ACTUAL PURGE VOL. (gal.):
oate ruRGED: _O 8 24967 g1an (2400 i) End (2400 Hr)
DATE SAMPLED: N Start (2400 Hr) End (2400 Hr)
TIME VOLUME pH EC. TEMPERATURE COLOR TURBIDITY
(2400 Hr) (gal.) (units) (wmhos/em@ 25° C) °F) (visual) {visual)
WO PERDINVG
o2
MMl e =
D. 0. (ppm) ODOR: :
' (COBALTO0-500) (NTUO-200
Field QC samples coilectad at this well: Parameters fieid filtered at this weil: or 0 - 1000)
BURGING _EQUIPMENT SAMPLING EQUIPMENT
———  2* Bladdar Pump ~— Bailer (Toflong) = 2’ Bladder Pump = Bailer (Teflonw)
—  Contifugal Pump - Bailer (PVC}) = DDLU Sampler = Bailer (Stainless Steat
amms Submersible Pump ~— Bailer (Stainless Steei) e Dipper e——  Submersible Pump
—— Wall Wizarg™ - Dedicated —— Well Wizargm e Dedicated
Cther: Qther:
WELL INTEGRITY : LOCK &
RemaRKs : ——dE_ T O CDus STBr TN
Meter Calibration: Date: ___~ Time: Meter Senal #: Temperature °F:
( EC 1000 ) (DI y(pH7 / ) (pH 10 / ) (pH 4 b )
Location of prays cahbrauon .
/ Reviewed By: & Page g of j Y

Signa!ure

. arnry
N . -
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f@’

EMCON

el prosecT No: 175960 -0/ SAMPLE ID: P ¢

AsociATES  puoGEDBY: § WLLIFVIS  CLENT NAME: KHE_Q GRS
SAMPLED BY: __MQLLM ocation: __QOMELRNVEG OB

TYPE: Ground Water
CASING DIAMETER (inches): 2 30— 4

Rev. 3, 2!9?

WATER SAMPLE FIELD DATA SHEET

Surface Water _____  Treatment Effiuent Cther
4.5 6  Other

CASING ELEVATION (feat/MSL) :

VOLUME IN CASING (gal.):

DEPTH TO WATER {feel) CALCULATED PURGE (gal.):
DEPTH OF WELL (fest): ACTUAL PURGE VOL. (gal):
paTE PURGED: _O X }‘/ 957 Start (2400 Hr) End (2400 H)
DATE SAMPLED: Start (2400 Hr) End (2400 Hr)
TIME VOLUME H EC. TEMPERATURE COLOR TURBIDITY
{2400 Hr) (oal.) {units) (umhos/em@ 25° C) °F) (visual) {visual)
WO KEERAD/IWVG
AL E=
D. O. (ppm): ODOFR:
. (COBALTO0-500) (NTUO- 200
Field QC samples collected at this weil: Parameters field filtered at this waeil: or 0 - 1000)
EURGING EQUIPMENT SAMPLING EQUIPMENT
ame— 2' Bladder Pump e Bailar (Taflond) — 2' Blackder Pump = Bailer (Teflond)
—  Contrifugal Pump ——  Bailer (PVC) e DDL Sampler === Bailer (Stainlass Slee)
— Submersible Pump e Balior (Stainless Steel) = Dipper e Submersible Pump
Other: Other:
WELL INTEGRITY : LOCK #:
REmaRKs : — LY TO CDus ST TION
Mater Calibration: Data: Time: _______ Meter Seral #: Temperature °F:
{ EC 1000 / ) J{pH7 / )} {(pH 10 / Y(pH4 ff )
Loeation of pr?: calibration: __
| Signature: _/A%’ ;% {*ZV : /e: Reviewed By: i% Page 4 of 7 J
/
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f
‘@‘ WATER SAMPLE FIELD DATA SHEET

EMCON PROJECT No: _/ 5260 -0/ SAMPLE ID; P/ -5
ABSOSUTES  pURGED BY: S MIALITIS  cLienT NAME: REECO (fer S
sampLED BY: _ O L) 1] I d vocaTion: . _OREK LR T

TYPE: Ground Water Other
CASING DIAMETER (inches): 2___ 3 4. 45 o 6 . Other

Rev. 3, 2/94 )

Surface Water .___  Treatment Effluent

CASING ELEVATION (feet/MSL) : VOLUME IN CASING (gal.):
DEPTH TO WATER (feet) : CALCULATED PURGE (gal.) :
DEPTH OF WELL. (feet): ACTUAL PURGE VOL. (gal.):
e
pate PureD: _O8 25 957 gian as00 1n End (2400 Hr)
DATE SAMPLED: Start (2400 Hr) End (2400 Hr)
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
{2400 Hr) {gal.} {units) {(nmhosicm@ 25° C) (*F) (visual) {visual)
WO KERDIWVG
Nz =
D.O. (ppm)t —_— QDOCR:
) (COBALTO - 500) (NTUO- 200
Field QC samples collected at this well: Parameters field filtered at this well: or 0 - 1000)
BURGING EQUIPMENT SAMPLING EQUIPMENT
— 2" Blagder Pump = Bailer (Teflon®) = 2" Bladder Pump == Bailer (Teflong}
— Cantifugal Pump e Bailar (PVQ) e DDL Sampier ——— Bailar (Stainlgss Steel
= Stbmearsible Pump —— Baller (Stainless Steel) w— Dipper ———  Submersible Pump
— Well Wizargm™ — Dedicated — Well .Wizarg™ ——  Degdicatad
Other: Cther:
WELL INTEGRITY : LOCK #:
- . ; . .
remanks : —L2LT. T O L Ouf ST THY,
Meter Calibration: Date: ___ __ Time: —_——  Meter Senat #: Temperature °F:
( EC 1000 / ) (D! Y(pH7 / y(pH10 ______/ J(pH4 f )

Location of pre\{i'q calibration: ___
/z %—@ — Reviewed By: /ij Page g 0f7

élgnature: v

/




h Rav, El.“?JQ«tﬁ
\@, WATER SAMPLE FIELD DATA SHEET )
EMCON PROVECT No: (T~ D-0f SAMPLE ID:; = £ (26D

ASSOCIATES  PURGED BY: S _ [fJiLL! AT CLENTNAME: _ 240> L/ 4 &

SAMPLED BY: X ¢/ kot A S LOCATION: _ QAL £ 13n/in A

TYPE:  Ground Water <"~ Surface Water ____ Treatment Effluent Other
CASING DIAMETER (inches): 2 3_ 4.4 45___  6__ Other

Py

CASING ELEVATION (feet/MSL) : 220E VOLUME IN CASING (gal.) ; 825"
DEPTH TO WATER (fest) : (4,07 CALCULATED PURGE (gal): LY <™
DEPTH OF WELL (feet) : 247 ACTUAL PURGE VOL. (gal): __ 2 S
DATE PURGED: (28-2 ¥~ Start(2400H) L2°2C _ End(2a00Hn (S3 2
DATE SAMPLED: OK =20 -Sc ™ g (2400 Hr) e’ End (2400 Hr) £35S —
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
{2400 Hr) (umhos/om@ 25° C) ] {visual) (visual)

. & (o6 4S2. 692 Bamn g

LE27 _U7 . GST Y40 6% frewr.  demdy

D. 0. (ppmy: LB ODOR: .87z L KA

(COBALTO-500)  (NTUO-200

Field QC samples collected at this well; Parameters field filtered at this well: o 0 - 1000)
A £ SN 54
PURGING EQUIPMENT SAMPLING EQUIPMENT
—— 2" Bladder Pump ~——— Bailer (Toflon®) —— 2 Bladder Pump =" Bailer (Toflon®)
——ri—Contritugal Pump ——  Baller (PVC) ——— DDL Sampler a—— Ballor (Stainiass Steei)
—  Submersible Pump am—— Bailer (Stainless Steel) e Dipper w—ee  Submersible Pump
Other: Othen: '
WELL INTEGRITY : .C% : LOCK #:

REMARKS :

Meter Calibration: Date: -2 &/ ’Time: &7 Z'SZ’Moter Serial #: 9/) 20 Temparature °F: QL_E
(ec 1000 I3 /4000 ) (o ) (pH 7 2221 2.08) (pH 10 LO.LL 1100y (pra 355 1 _——)

Location of previous calibration:
S Q‘:’g/ Zé: Reviewed 8y: 2;% Page C) of 7 )

1 e.
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o

Rev. 3, 2!94j

"' f".’ [ {
u’@‘ WATER SAMPLE FIELD DATA SHEET
PROJECT NO: _ /705~ 060 -/ SAMPLE ID: M_@L
EMCON o
MEOCIATES  PURGEDBY: _ N Gl L spten (. CLENTNAME M2 C O _Lia8
SAMPLEDBY: _. .S ¢¢/ /ey gern < LOCATION: OA /L AL a2
TYPE: Ground Water _1[ Surface Water ... Treatment Effluent Other
CASING DIAMETER (inches): 2.___ 3 4_Jto 45 6  Other :

CASING ELEVATION (feet/MSL) : Nl VOLUME IN CASING  (gal.) : Z00
DEPTH TO WATER (feet) : VA% CALCULATED PURGE (gal): 2402
DEPTH OF WELL (feet) : 249 ACTUAL PURGE VOL. (gal): _ 27, &
DATEPURGED: @& -2%-9C 7  Stan2400H) L5% 2% End (2400 Hn) LB
DATE SAMPLED: OB "2Y -F6™  gian (2a00Hy) __ oo End (2400 Hr) £E5°.3
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) {gal) (units) (nmhos/cm @ 25° C) (°F) (visual) {visual)
2 YT Uy 700 Bloun. _tesady
_He7 LT 63T __44S UL peesy _fzﬁﬁ/_
(63D 2487 4 o¢> AT Y2 BRoy  Feal

D. 0. (ppm): L42_ _ ODOR: AL LA WA
(COBALTO-500) (NTUO-200
Field QC samp‘ﬁ ;?_ﬁicted at this well: Parameters fiald fittered at this well: or 0 - 1000}
PURGING EQUIPMENT
- 2* Bladdar Pump ——  Baller (Teflon®) == 2" Bladder Pump Bailer (Teflon®)
Centrifugal Pump =~ Bailer (PVC) = DDL Sampler s Bailer (Stainlass Steel
— Submersible Pump = Bailer (Stainless Steel) e Dipper == Submaersible Pump
— Wall Wizargm™ —. Dedicatad — Well Wizarg™ —  Dodficatad
Other: Cther:
WELL INTEGRITY ; _(ASIRLD tocks: ML
REMARKS :
Matar Calibration: Date: M Time: _______ Meter Serial #: Temperature °F:
( EC 1000 / Y (ol Y(pH7 ! ) (pH 10 / Y(pH4 f___ .}

Location of previous calibration: &4 i é

LSignatureiﬁ% Reviewed By: %— Page_7 of 7 )

i




APPENDIX B

ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY
DOCUMENTATION, THIRD QUARTER 1995



z / “("Columbia
- \ Analytical

PCET- VA

.isrmmﬂf ‘Servicegn

September 11, 1995 Service Request No: S951051

John Young

EMCON

1921 Ringwood Avenue
San Jose, CA 95131

Re: 0805-135.03 / TO# 17075.00 / 6148 Oakland
Dear Mr. Young:

The following pages contain analytical results for sample{s) received by the laboratory
on August 25, 1895, Results of sample analyses are followed by Appendix A which
contains sample custody documentation and quality assurance deliverables requested
for this project. The work requested has been assigned the Service Request No. listed
above - to help expedite our service please refer to this number when contacting the
laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical
Services’ (CAS) Quality Assurance Manual (with any deviations noted). Signature of
this CAS Analytical Report below confirms that pages 2 through 7, following, have

been thoroughly reviewed and approved for release in accord with CAS Standard
Operating Procedure ADM-DatRev3.

Please feel welcome to contact me should you have questions or further needs.
Sincerely:

= A(L Zﬁ, ( sircelie fhule Monesan

Steven L. Green nelise J. Bazar
Project Chemist Regional QA Coordinator

SLG/ajb

1921 Ringwood Avenue « San Jose. California 95131 + Telephone 408/437-2400 » Fax 408/437-9356



A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
con
DEC
DEQ
DHS
DI.CS
DMS
DOE
DOH
EPA
ELAP
GC
GGIMS
Ic

IcCB
ICP
Icv

J

LCs
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/Qc
RCRA
RPD
SIM
SM
STLC
sW

TCLP
TODS
TPH
tr

TRPH
1SS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms
American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluens, Ethylbenzene, Xylenes
California Assessmant Matals
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorccarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Department of Ecology
Department of Health
U. 8. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectromstry
Initial Calibration Verification sample
Estimated cancentration. The value is less than the MRL, but greater than or equal to
the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Contral Sample
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U, S. EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methy] tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Council of the paper industry for Air and Stream Improvement
Not Detected at or above the method reporting/detection limit (MRUMDL)
Nationaf institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1892
Solubility Threshold Limit Concentration
Test Methads for Evaluating Solid Waste, Physical/Chemical Methods, SYV-848,
3rd Ed., 1986 and as amended by Updates |, (I, HA, and IIB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration

Volatile Organic Anaiyte(s) ACRONLST.DCC 7M14/95

Page 2



COLUMBIA ANALYTICAL SERVICES, INC.

Client: ARCO Products Company
Projcct: (0805-135.03 / TO# 17075.00 / 6148 Oakland

Sample Matrix: Water

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Total Xylenes
Methyl-tert-butyl ether

IS2V060194

Analytical Report

BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method

MRL

50
Q.5
0.5
0.5
0.5

Units: ug/L (ppb)
Sample Name: MW-6 (26)
Lab Code: $951051-001
Date Analyzed: 9/5/95

ND

ND

ND

ND

ND

ND

Page 3

Service Request:
Date Collected:
Date Received:

Date Extracted:

MW-7 (26)
$951051-002
9/5/95

§5558%8

85951051
8/24/95
8/25/95
NA

Method Blank
S950905-WB
9/5/95

5888538



APPENDIX A

Page 4



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: ARCO Products Company Service Request: 5951051
Project: (1805-135.03 / TO# 17075.00 / 6148 Qakland Date Collected: 8/24/95
Sampie Matrix: Water Date Received: 8/25/95

Date Extracted: NA

Date Analyzed: 9/5/95

Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method
Percent Recovery

Sample Name Lab Code o,o,0-Trifluorotoluene
MW-6 (26) $951051-001 96
MW-7(26) $951051-002 9
MW-6 (26) MS $951051-001M8 101
MW-6 (26) DMS $5951051-001DMS 105
Method Blank $950905-WB 98

CAS Acceptance Limits;: 69-116

SUR1/062094

Page 5



COLUMBIA ANALYTICAL SERVICES, INC,

Client: ARCO Products Company
Project: 0805-135.03 / TO# 17075.00 / 6148 QOakland

Analyte

Benzene

Toluegne

Ethylbenzene

Xylenes, Total
Gasoline
Methyl-tert-butyl Ether

ICV25ALI060194

Initial Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline

QA/QC Report

Service Request: 5951051
Date Analyzed: 9/5/95

EPA Methods 5030/8020/California DHS LUFT Method

True
Value

25
25
25
75
250
30

Units: ppb

Page 6

Result

25.5
248
245
73.4
253
472

Percent
Recovery

102
99
98
98
101
94

CAS
Percent
Recovery
Acceptance
Limits

85-115
85-115
85-115
85-115
90-110
85-115



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: $951051
Project: 0805-135.03 / TO# 17075.00 / 6148 Oakland Date Collected: 8/24/95
Samplc Matrix:  Water Date Received: 8/25/95

Date Extracted: NA
Date Analyzed: 9/5/95

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasoline
EPA Methods 5030/California DHS LUFT Method

Units: ug/L (ppb)

Sample Name: MW-6 (20)

Lab Code: §951051-001
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance  Percent
Analyte MS DMS Result MS DMS MS DMS Limits  Difference
Gasoline 250 250 ND 290 275 116 110 67-121 5
DMS18/060194

Page 7



ARCO Products Company £

Division of AtlanticRichfieldCompany

Task Order No. l 70 75‘ rOO

Chain of Custody

ARCOC Facility no. é//[@- (cFi;ycii'rly) 00/(}&'1,-7 /;lho Eﬁ%ﬂmaﬂﬂ JOhn vmng LabCorﬂal'gy name
AACO BDQIHBGTM ] /(8 WAE]@ ﬂ (:TEIGCDO) " n:dd (gonzuﬂzt;mcm)q 5-3 '7m gngzﬂﬁﬂ{llaq) 4‘5-2 ‘Oqu. Contract number
Corsutat wame. [} * () Gonsanamy J21 Rincinood Ave San e, (A 95131
i raservation 4 _g g Method of shiprment .
Mawre i ® o o :2 o3| O & ‘59 %D Samp}epr WI’I
) s g E 23| g 2| iz e Aeliver
g s 2 = | S| A1 EE|E| B|Eh e
2 & £ | soil |water | Other | e Acid = £ <|EB |2 |90]| [=\| = | 3 gE&
& 1S | a o SIS =] — T 2 b 8 |az]Eg |2
%’/’V-é @) 112 | IX X |H |$20%t /5361 I e
W-7E0 A| 2 hud X 155221 I1X Possibe
mra() |2 | Ix x WO | Mosande | Ise inclyd e UTBE
”7”/_ }( ) 2 >, )74 }-Ia_ e —1 Special QA/QC R4 F OO
My-5( ) | 2 X, X Ma ¥ - As Marmal
w-3() | 4 X x_ L s I P
24 ) |2 | X x Ha | VN % ——
2-40ml HCL
\/Ohs
) fLiter HCL
Glass
Ct-3)
CROS 135,03
Lab number
O
Turnaround time
Priority Rush
1 Business Day [
Condition of sample: Temperature received: Rush
Reliptiiished by sampier Date . Time |Received by 2 Business Days O
¢ - $-2¢-% /2 ? 5 oot Expodited
inquished by Date ime | Received by -
4 \ 5 Business Days O
Relinquished by Date Time CH z:ej b: lazor:atoriééw-,() 3:? ~ RS FA Tlm;,? 545 ?Sagﬂzir:ess Days 34

Distribution: White copy — Laboratory; Canary copy — ARCO Environmental Engineering; Pink copy —

APPC-3292 (2-91)

sultant

Doe ?/N



Analytical

Serviceg~
August 25, 1995 Service Request No: 5951001
John Young
EMCON

1921 Ringwood Avenue
San Jose, CA 95131

Re: 0805-135.01 / TO# 17075.00 / 6148 Oakland
Dear Mr. Young:

The following pages contain analytical resuits for sample(s) received by the laboratory
on August 11, 1995. Results of sample analyses are followed by Appendix A which
contains sample custody documentation and quality assurance deliverables requested
for this project. The work requested has been assigned Service Request No.
S951001 - to help expedite our service please refer to this number when contacting
the laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical
Services' (CAS} Quality Assurance Manual (with any deviations noted}. Signature of
this CAS Analytical Report below confirms that pages 2 through 7, following, have
been thoroughly reviewed and approved for release in accord with CAS Standard
Operating Procedure ADM-DatRev3,

Please feel welcome to contact me should you have questions or further needs.

Steven L. Green Annelise J. Bazar
Project Chemist Regional QA Coordinator
SLG/ajb

1921 Ringwood Avenue © Son Jose, California 95134 ¢ Telephone 408/4037-2400 * Fox 408/437-9356



AzZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
CcoD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
IC
ICB
icp
ICV

J

LCS
LUFT

MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QAQc
RCRA
RPD
SIM
SM
STLC
sW

JCLP
TRS
TPH
tr

TRPH
78S
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms
American Asscciation for Laboratory Accreditation
American Saciety for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Metals
California Air Resources Board
Chemical Abstract Servics registry Number
Chilorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Departmant of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Department of Ecology
Department of Heaith
U 8. Environmental Protection Agency
Environmental Laboratory Accreditation Program
(GGas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Biank sample
Inductively Coupled Plasma atomic emission spectrometry
Inrhal Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If the value is aqual to the MRL, the result is actually <MRL before rounding.
Laboratory Conirol Sample
Leaking Underground Fuel Tank
Modified
Meathylene Blue Active Substances
Maximurn Centaminant Level. The highest permissible concentration of a
substance aliowed in drinking water as established by the U. S. EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Buty! Ether
Not Applicable
Not Analyzed
Not Calculated
National Council of the paper industry for Air and Stream Improvement
iNot Detected at or above the method reporting/detection limit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selacted lon Monitoring
Standard Metheods for the Examination of Water and Wastewater, 18th Ed., 1992
Solubility Threshold Limit Cancentration
Test Methods for Evaluating Solid Waste, Physical/Chemicat Methods, SW-8486, .
3rd Ed., 1986 and as amended by Updates [, I, llA, and |IB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration

Volatile Organic Analyte(s) ACRONLST.DOC 7/14/95

Page 2



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCQO Products Company Service Request:
Project; 0805-135.01 / TO# 17075.00 / 6148 Oakland Date Collected:
Sample Matrix:  Water Date Received:
Date Extracted:
Date Analyzed:
BTEX and TPH as Gasoline

EPA Methods 5030/8020/California DHS LUFT Method

TPH as

Analyte: Gasoline Benzene Toluene

Units: ug/l (ppb)  ug/L (ppb)  ug/L (ppb)
Method Reporting Limit: 50 0.5 0.5

Sample Name Lab Code

AS2 (22) $951001-001 310 15 2.6
AS-3 (22) $951001-002 10,000 1,700 380
AS-4 (28) 5951001-003 ND ND ND
AS<5 (26) 5951001-004 ND ND ND
Method Blank 5950822-WB ND ND ND
Method Blank $950823-WB ND ND ND

SABTXGAS/061594

Page 3

$951001
8/11/95
8/11/95
NA
8/22,23/95

Ethyl-
benzene

ug/L (ppb)
0.5

490

58688

Xylenes,
Total

ug/L (ppb)
0.5

44
1,600

5888



APPENDIX A

Page 4



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Clieat: ARCO Products Company Service Request: 5951001
Project: 0805-135.01 / TO# 17075.00 / 6148 Qakland Date Collected: 8/11/95
Sample Matrix: Water Date Received: 8/11/95

Date Extracted: NA
Date Analyzed: 8/22,23/95

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

Percent Recovery

Sample Name Lab Code a,o,o-Trifluorotoluene
AS-2 (22) S951001-001 101
AS-3 (22) $951001-002 92
AS-4 (28) §951001-003 90
AS-5 (26) $951001-004 92
MS 5950994-003MS 100
DMS $5950994-003DMS . 100
Method Blank S5950822-WB 92

Method Blank 5950823-WB 95

CAS Acceptance Limits: 69-116

SURLDE2994

Page 5



Client:
Project:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total
Gasoline

ICVISAL/OS0194

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company Service Request: $S951001
0805-135.01/ TO# 17075.00 / 6148 Qakland Date Analyzed: 8/22/95

Initial Calibration Verification (ICV) Summary

BTEX and TPH as Gasoline
EPA Metheds 5030/8020/California DHS LUFT Method
Units: ppb
True Percent
Value Result Recovery
25 26.3 105
25 25.1 100
25 25.0 100
75 72.6 97
250 233 93

Page 6

CAS
Percent
Recovery
Acceptance
Limits

85-115
85-115
85-115
85-115
20-110



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:

Analyte

Gasoline

DMS15/060194

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Products Company Service Reguest: $951001
0805-135.01 / TO# 17075.00 / 6148 Oakland Date Collected: 8/11/95
Water Date Received: 8/11/95

Date Extracted: NA
Date Analyzed: 8/22,23/95

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasoline
EPA Methods 5030/California DHS LUFT Method

Units: ug/L (ppb)

Batch QC
5950994-003
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance Percent
MS DMS Resuit MS DMS MS DMS Limits  Difference

250 250 ND 235 235 94 94 67-121 <1

Page 7



J\ H 7
ARCO Pﬁﬂﬁn“ﬁfﬂﬁgmﬁﬂﬁ Task Order No. ’ 107‘1— OD Chain of Custody
eoRA - 6l4% ey OCk] T{l&’ E:r:]n?:ﬁﬁ?m Joha Vo _ Labomz_; %m '
engineer elephone no. i no 8x no. b
A0 enel \A_lhelcm ARCO) — (Consutary { 4 40@l4§2 Mﬁ(mnsunam) C4OZ)4S3 57 [Cormract varaior
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SVE SYSTEM STARTUP REPORT
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1921 Ringwood Avenue « San Jose, California 95131-1721 « (408) 453-7300 « Fax (408) 437-9526

September 14, 1995
Project 20805-135.004

Mr. Alex Saschin

Senior Air Quality Engineer

Permit Services Division

Bay Area Air Quality Management District
939 Ellis Street

San Francisco, California 94109

Re: Soil vapor extraction system startup notification, ARCO service station 6148, 5131
Shattuck Avenue, Oakland (BAAQMD Authority to Construct Application #25126)

Dear Mr, Saschin:

On behalf of ARCO Products Company (ARCO), EMCON is notifying the Bay Area Air
Quality Management District (BAAQMD) regarding startup of a soil vapor extraction
(SVE) system at ARCO service station 6148 in Oakland, California.

EMCON proposes to startup the SVE system at the site on September 18, 1995. Upon
successful startup of the system, performance test results of the SVE system will be
submitted to the BAAQMD for a Permit to Operate. Please call if you have questions, or
need additional information.

Sincerely,

EMCON

@/» rlpm - y &«w YU po
Sailaja Yelamanchili Bruce Maeda

Staff Engineer Project Engineer

cc:  Mr. Michael Whelan, ARCO Products Company

IMARCOVSK Y00376.DOC-95\te:2 ) @



@ 1921 Ringwood Avenue « 5on Jose, California 95131-1721 « (408) 453-7300 « Fax (408) 437-0626

October 13, 1995
Project 20805-135.004
(007)

Mr, Alex Saschin

Senior Air Quality Engineer

Bay Area Air Quality Management District
939 Ellis Street

San Francisco, California 94109

Re: Soil remediation system performance test results, ARCO service station 6148,
5131 Shattuck Avenue, Oakland, California (BAAQMD Authority to Construct
Application No. 25126)

Dear Mr. Saschin:

On behalf of ARCO Products Company (ARCO), EMCON details in this letter the results
of startup and performance testing of an interim soil remediation system at ARCO service
station 6148, The soil remediation system, a soil-vapor extraction (SVE) and off-gas
abatement system, was installed in September 1995 for remediating petroleum-
hydrocarbon-impacted subsurface soil and groundwater at the site.

DESCRIPTION OF INTERIM SOIL REMEDIATION SYSTEM

EMCON, on behalf of ARCO, completed installation of the soil remediation system in
September 1995. Primary components of the soil remediation system include an SVE
system and an off-gas abatement unit.

SVE System

The SVE system consists of 12 on-site wells (VW-1 through VW-10, MW-1, and MW-5),
a 5.5-horsepower (hp) regenerative blower for SVE, and subgrade remediation piping that
directs soil vapor extracted from the wells to an above-grade off-gas abatement unit

(catalytic oxidizer).

EAPJOR\SK Y00500.DOC-95 lji:



Mr.Alex Saschin Project 20805-135.004(007)

October 13, 1995
Page 2

Off-Gas Abatement Unit

The off-gas abatement unit for the extracted soil vapor is a ThermTech Mode! CATVAC
10E electric catalytic oxidizer unit with a manufacturer’s suggested nominal operating
capacity of 100 standard cubic feet per minute (scfm). However, the SVE blower is
capable of delivering a maximum flow rate of 280 scfin. The SVE blower and the off-gas
abatement unit are mounted on a skid.

Process Description

Vapor is extracted from hydrocarbon-impacted subsurface soils by applying a vacuum with
the 5.5-hp regenerative blower. Moisture entrained within the extracted soil vapor is
condensed from the process stream in a 10-gallon moisture separator installed on the
CATVAC 10E unit before entering the catalytic oxidizer. The process stream, with
necessary ambient air dilution, is then routed to the combustion chamber of the CATVAC
10E unit, where it is heated to 600°F or greater, for combustion. The combustion products
(carbon dioxide and water vapor) are then discharged to the atmosphere via a 12-inch
square exhaust stack, approximately 20 feet above grade.

SYSTEM STARTUP AND PERFORMANCE TESTING

The SVE system and off-gas abatement unit were initially activated on September 19,
1995. The Bay Area Air Quality Management District (BAAQMD) was notified of the
system startup, by telephone on September 14, 1995, and in writing (EMCON letter dated
September 14, 1995). The September 19, 1995, startup was conducted using ambient air
only, to verify whether the CATVAC 10E unit controls were functioning properly as
suggested by the manufacturer. The SVE wells were not opened to the system at that
time. After operating for one hour, the system was shut down on September 19, 1995,

EMCON conducted the actual performance test of the system with the SVE wells on line
on September 27, 1995. Before startup of the system, depth-to-water (DTW) levels were
recorded in all the vapor extraction wells to determine whether the screened intervals in the
wells were above the water table. Startup of the SVE system was initiated using all the
SVE wells, VW-1 through VW-10, MW-1, and MW-5, which were dry.

After approximately three hours of continuous system operation, the following operational

parameters were recorded: (1) total velocity pressure of extracted soil vapor influent to the
abatement unit, using a Pitot tube and differential pressure gauge installed on the unit;

I\PJOS\SK Y00500,DOC-95 Ijt:



Mr.Alex Saschin Project 20805-135.004(007)
October 13, 1995
Page 3

(2) hydrocarbon vapor concentrations influent to and effluent from the abatement unit,
using a photo-ionization detector (PID); and (3) process and stack exhaust temperatures.
Data sheets documenting SVE system field monitoring results during startup are provided
in Appendix A, Consistent with the conditions stipulated in the BAAQMD Authority to
Construct (AC) permit, the process temperature of the CATVAC 10E unit is continuously
recorded with an Automated Technology, Inc., remote telemetry unit at 15-minute
intervals.

After the operational parameters of the system were recorded and after approximately
three hours of continuous operation, samples of hydrocarbon soil vapor were collected
from the following ports for laboratory chemical analysis: combined SVE well manifold (I-
1); influent to the unit, after necessary ambient (dilution) air addition (I-2); and effluent
from the stack exhaust (E-1). The vapor sampies collected were shipped to Columbia
Analvtical Services, Inc. (CAS), in San Jose, California, a state-certified laboratory. The
samp 2s were analyzed for total volatile hydrocarbons as gasoline (TVHG), and benzene,
tolue: e, ethylbenzene, and total xylenes (BTEX) by modified U.S. Environmental
Prote tion Agency (USEPA) methods 8015 and 8020,

SYS™ EM PERFORMANCE TEST RESULTS

Extra :ted Air Flow Rate

The tcial velocity pressure of hydrocarbon vapor extracted from the soil influent to the
catalyu.c oxidizer unit on September 27, 1995 (measured with a Pitot tube and differential
pressure gauge), was recorded as 0.21 inch of water column (IWC). This total velocity
pressure corresponds to influent air flow rate of 138.4 scfm, corrected to standard
temperature (70°F). Calculations for the conversion from velocity pressure to equivalent
process flow rate are presented in Appendix B.

Analytical Results

Laboratory analytical results for sample I-1 (combined well field before ambient air
addition) collected on September 27, 1995, indicate benzene and TVHG concentrations of
260 and 14,000 milligrams per cubic meter (mglm3), respectively (Table 1). Laboratory
analytical results for sample I-2 (influent to the unit after ambient air addition) indicate
benzene and TVHG concentrations of 130 and 6,700 mg/m’. Laboratory analytical results

EAPJOB\SKY00500.DOC-95 ljt:1
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October 13, 1995
Page 4

for air sample E-1 (effluent from the unit) indicate benzene and TVHG concentrations of
3.5 and 190 mg/m’, respectively.

Table 1 summarizes laboratory analytical results for air samples collected on September 27,
1995. A copy of the laboratory analytical report is presented as Appendix C.

Hydrocarbon Mass Removal and Emission Rates

Based on laboratory analytical results and the total flow rate to the unit on September 27,
1995, the instantaneous mass loading rates of benzene and TVHG to the abatement unit
after the addition of ambient air were calculated to be 1.6 and 83.3 pounds per day
(Ib/day), respectively. Mass emission rates for benzene and TVHG from the system to the
atmosphere were calculated to be 0.04 and 2.4 Ib/day, respectively. The caiculated benzene
emission rate is less than the BAAQMD permit limit of 0.2 Ib/day. Hydrocarbon removal
and emission rates are summarized in Table 2. Calculations for estimating hydrocarbon
removal and emission rates are presented in Appendix B.

Destruction Efficiency

The AC issued by the BAAQMD stipulates that the SVE system’s destruction efficiency
must be maintained at 95 percent or greater when TVHG concentrations in extracted vapor
are greater than 1,000 parts per million by volume (ppmv), and at 90 percent or greater
when TVHG concentrations in extracted vapor are less than 1,000 ppmv, Based on the
laboratory analytical results for vapor samples influent (I-2) to and effluent (E-1) from the
unit on September 27, 1995, the destruction efficiency of the abatement unit was calculated

to be 97 percent (Appendix B).

The calculated benzene emission rate of 0.04 Ib/day (which is less than the BAAQMD AC
permit limit of 0.2 lb/day), and the unit’s destruction efficiency of 97 percent (which is
greater than the 95 percent stipulated in the AC) demonstrate compliance of the unit with
the conditions stipulated in the AC.

EMCON requests that the BAAQMD issue a Permit-to-Operate (PO) for the SVE and off-
gas abatement system.

EAPIOS\SKY(:0500.DOC-95 Ijt:1
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October 13, 1995
Page 5

REQUEST FOR CHANGE IN PERMIT CONDITIONS

The AC permit issued for the SVE and off-gas abatement system specifies that the process
flow rate to the off-gas abatement unit should not exceed 100 scfm. Manufacturer’s
specifications indicate that the SVE blower is rated for a flow rate of 100 scfm. However,
the SVE system startup results indicate that the blower is capable of delivering a flow rate
greater than 100 scfm. Although the process flow rate to the off-gas abatement unit is
more than 100 scfm, the system performance test results indicate that the destruction
efficiency of the unit, and the benzene mass emission rate from the unit are in compliance
with the conditions stipulated in the AC. Therefore, EMCON requests that the BAAQMD
approve this request for increasing the process flow rate to the unit from 100 scfm to
200 scfm and changing the conditions in the PO to reflect the increased flow rate,

Please call if you have questions.

Sincerely,
EMCON
;'-‘\ - - - s
Sailaja Yelamanchili Bruce Maeda
Staff Engineer Project Engineer
Attachments: Table 1 - Laboratory Analytical Results for Air Samples, SVE System
Startup and Performance Test Results
Table 2 - Hydrocarbon Mass Removal and Emission Rates, SVE

System Startup and Performance Test Results
Appendix A - SVE System Field Monitoring Data Sheets
Appendix B - Calculations for SVE System Performance
Appendix C - Laboratory Analyticai Report

cc:  Mr. Michae! Whelan, ARCO Products Company

LAPIOB\SKY00500.DOC-95 lju: 1



Table 1
Laboratory Analytical Results for Air Samples
SVE System Startup and Performance Test Results

ARCO Service Station 6148
5131 Shattuck Avenue
Oakland, California
Sampling Date Sampling Sample [D Concentration in air '{mg/m?)
Location Location Benzene Toluene Ethylbenzene | Total Xylenes TVHG
Method Detection Limit 05 0.5 0.5 1.0 60
Combined Well
Field (before I-1 260 690 160 720 14,000
dilution) .
Influent to Unit
09/27/1995 (after dilution air I-2 130 280 57 230 6,700
addition) )
Effluent to unit
(stack exhaust) E-1 3.5 59 1.0 4.0 190

Notes:
Analysis Method: Modified EPA 8015/8020
1. mg/m* Milligrams per cubic meter
2. TVHG: Total Volatile Hydrocarbons as Gasoline

HASAILATAVARCOZ MT\SVETABLE. XLS-TABLE 1 Page 1 of 1 10/5/95 11:38 AM



APPENDIX A
SVE SYSTEM FIELD MONITORING DATA SHEETS
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ARCO 6148 . 5131 Shattuck Ave.,Oakland,CA. Soil Vapor Extraction Syster

STAK7 — &P

MCON Project #20805-135.004

Remarks: S#io?eel (fn T 20 Aresh @i o (108 Tl HeSE 4‘7’7 - Cemmel Al
Disr p. - e/ Conreiat / Y2 fot Tl s Soe . Do Y0l y ThE Jw wll apev pealda,
[S% -ﬁ.ﬁ reperl Corcevimmes RTT . EoF AT F3 were. SHavled we& oz
? /348" HewrsT 5, ZUnschaduled site visit Scheduled site visit
SYSTEM PARAMETERS (Therm Tech Model CATVAC 10E electric catalytic oxidizer) ATl phone # 510-595-6298
Arrival Time (24:00 hour) SOr2 8 Effluent {E-1) {(12"x12")
System Status (on or off) OFF Stack Temperature (°F) )25
Shutdown Tima (24:00 hour) —_— SYSTEM
Restart Time (24:00 hour) /3. ¢S Fire Box Temperaturg {°F) 6/%
Reading Time (24:00 hour) /4. 7¢ Set Point (°F) £ 2o
Well Field (-1 (3“) TOTAL HOURS £.21
Vacuum {in. of H,0) Fe. ¢ Electric Meter (kwh) ~—
Velocity (in. of HO) /B3% iime . /O Dilution Controller Setpoint (*F) 1200
Temperature {°F) T o0 Yt - T AIR MONITORING
After Blower I-2 (4*) L FID (ppm) Amb i1 -2 E-1
Total Pressure (in. of HO) A Date: {WITHOUT CARBON FLTER)
Total Flow (in. of H,0) 07 Date: twmw canson ruren)
Temperature (°F) /55 PID (ppm}) lemmmanonasetre: .
Ditution Alr (3") Temperature {*F) NA Date:
Dilution Alr Flow (in of H.0) Datz on AT) onty | Date:
ATl omﬁgﬂ properly: yes/no ,yg < Lab samples taken for analysis at:
SVE/Bubbler ° WEL,:‘E ',F,'",,I:E - Bubbiler ylmﬂ
or Well] Waell Screen DTW TD Vacuum Flow Fow o] P\D
]s] Diameter] interval feet) | (feet) | (% open) (n. ot H.0) OnofHO) | {ctm) (m'ﬁl_l! ;ggmz
VW.1 4 14'-24' Zio | 210 |FSilon) 7.0 @), 935 | Cliseed | Y0 b3S
Vw-2 4 1024 /7,48 124 .6 75 @ o/ Ao lwQ
vw-3 4 1424 (/7 7% 3 7.0 Y, ) "
VW-4 4 10-24 72281797 2.0 .0/ 1 n
VW-5 4 10424 1 /6.92 | 2Y. 7 4.5 @, of o y
VW-§ 4 10'-24' 3al/1 5 £.o_ OS] 495 Ta1)
VW-7 4* 10424 /6 .¢€ [K2Y. © 6.0 .0/ 48D 1 ~9
vW-8 4° 1024 /(e (240 6.0 <. 01 <o | <9
VW-9 4 1024 YS. o4 |2y 7 A e of v <9 N3
VW-10 4 | 1024 Jo |24 1 rary ), 025] 635 NIG (™%
MW-1 4 13426 (/7 L¥ |25 ¢ 7.5 @, 07 1060 v 23
MW-s 4 | 1025 [/6.£9 |30.7 5.0 .ol | ¥ | 4ebN ;
SpargeBubbier wei | Well | Screened | DTFP | DTW | vooe ’me AirFlow| Do REMARKS ‘w
ID Diameter] _interval | (feet) | (fest) | tkopen) | (psi) | (cftm) | (mgn) '
 AS-1 _(Spargeony) | 1° 26'-28'
1 AS-2 (Soarge only) 2 26'-28
AS-3 {Spargecny) | 2 26'-28' 4
AS-4_(Spargeon) | 2 | 26-28 AN
AS-5 (Sparge only) 2 28'[/1\ \ V /7
MW-2 (Bubbleronly)|  2° 14-26'|/ \ N\ pd
MW-3 (Bubblerony)|  2° 1426 ~ \ N\ e
MW-4 (Bubberony) |  4° [ 11.5-26'5' ~+—
MW-6 (Monhoronty) |  4° 1227 NA NA NA
MW-7 (Montor only) 4 12-27 NA NA NA
Total Sparge Data Compressor Hours=
Total Air Sgage Pressure(psi)= | Total Alr Sparge Flow Rate(cim)= W@ Temp(*F)=
Special instructions:
Use only ARCO chain-of-custody forms. Pieass include all anaiytical method numbers as requested on the
chain-of-custody form. Request all TPHG,BTEX, and Benzene results in mg/m*. Report O, and CO, in % by volume.
- - Project#20805-135.004
Opmltor:/” fe / /e "/ /"', Jvh. L “Date:___// A 7/ 75 ARCO 6148 Soil Vapor Extraction System
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ARCO 6148, 5131 Shattuck #ve.,Oakland,CA. Soil Vapor Extraction Syster

‘MCON Project #20805-135.004

Remarks: Zocrecgenl batowr— 72 S45Hm avel e logle "ca:k;-:gf/.

Gpecial Instructions:

Unscheduled site visit Scheduled site visi
SYSTEM PARAMETERS (Therm Tech Model CATVAC 10E electric catalytic oxidizer) ATI phone # 510-595-9298
Arrival Time {24:00 hour) Je AR Effluent (E-1} (12*x12"%) _
Systern Status (on or off) ] Stack Temperature (°F) 157
Shutdown Time (24:00 hour) SYSTEM
Restart Time (24:00 hour) /395 Fire Box Temperature (°F) £/
Reading Time (24:00 hour) JY. 39 Set Point (°F) 620
Well Field |-1 (3*) TOTAL HOURS £-59
Vacuum (in. ot K O) 17.5 Electtric Mater (kwh) -
Valacity (in. ot HO) /5L /aw .29 Dilution Controlier Setpoint () 1200
Temperature (°F) = /S { 77 AIR MONITORING
After Blowsr 12 {4") FID {(ppm) Amb -1 -2 E-1
Total Pressure (in. of H.0) AA Date: (WITHOUT CARGON FLTER)
Total Flow (in. of H,0) e Al Date: {WITH CARBON FLTER)
Temperature {*F) /55 PID (ppm) feamaaretarn veve:
Dilution Alr (3*) Temperature (‘F) NA Date:
Dilution Air Flow {in of H,0) Data on ATl only | Oate:
ATl operating properly: yes/na AT Lab Sampies taken for mlph at:
4 WELL FIELD
SVE/Bubbler Wel] Well | Soreen | DTW Poction | Vacuum Fow | "~ | no | piD
1D D interval {fest) (foet) | (% open) fin. of H,0) M otHD) | (ctm) {m
VW-1 4 1424 Fatlon) 1Y.0 27.065 | OFF i
yw-2 4 10-24' 120 0
VW-3 4" 14'-24° /3.0 Cof
VW-4 4" 10-24' /3.0 ¢, 0t
VW-5 4 10-24" 13.0 101
VW-5 4 10-24' [3.0 Lol
VW-7 4" 1024’ /3.8 018
VW-8 4° 10'-24" [3.0 2 <, 0!
VW-9 4 10%-24' /%0 £.2)
VW-10 4 10-24' /3.0 I . OY
MW-1 4 13'-26' 1%.9 fg 215
MW-5 4* 10'-25' ‘iz' /2.0 202
SpargaBubbler Weu | Well | Screened { DTFP | DTW | Ssv* qu AirFlow| DO REMARKS
1D Dismeted _intorvai | (teat) | (ioet) | cxopen {efm) | (mon)
AS-1_ (Sparge enly) 1" 26-28'
AS-2 _(Sparge onty) 2* 28-28'
AS-3 (Spargeonty) | 2" 26-268'
AS-4 _(Sparge ony) 2 26'-28'
AS-5_(Sperge only) 2 26'-28'
MW-2 (Bubblerony)} 2" 14'-26'
MW-3 (Bubbleroniyy| 2 14-26'
MW-4 {Bubbler only) 4 11.5-26.8'
MW-6 Monttorony) | 4" 12'-27 RA NA NA
MW-7 (Montoroniy)| 4* 12'—2_7‘ NA NA NA
Total Spanl_o Data Compressor Hours=
TFotal Air Sgage Prassure!gsi2= ] Total Air Sparge Flow Rate(cfm)= Total Air SL’.’EP Templ'F)=

Usa only ARCO chain-of-custody forms. Please include ali analytical method numbers as requested on the
chain-ol-custody form. Request all TPHG,BTEX, and Benzene results in mg/m*. Report O, and CO, in % by voluma.

o hedin, Project#20805-135.004
Operator: A Acl [« V[/ Vin e pate:_3/27 Z? g o

ARCO 6148 Soil Vapor Extraction System
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ARCO 6148 . 5131 Shattuck Ave.,Oakland,CA. Soil Vapor Extraction Systerr EMCON Project #20805-135.004

Remarks: fncw—earro/ V6 et Sysfw Agae oy refecle reodom—pp
| vl F cof  plorae ,/,/..,z&m aiv ol o lhv K Aol | Svdk e
/d.,é-f’-" "’fl--s' sz, S s GA&Z:;- 0;/-(4-.

Unscheduled site visit
SYSTEM PARAMETERS (Therm Tech Model CATVAC 10E electric catalytic oxidizer) ATl phone # 510-595-9298

* Scheduled site visit

Arrival Time {24.00 hour) Jo!2re Effluent (E-1) (12"x12")
System Status (on or off) Stack Temperature (°F) 7€
Shutdown Time (24:00 hour) SYSTEM
Restan Time (24:00 hour) s Fire Box Tempsratura (°F) /7
Reading Time (24:00 hour) /520 Set Paint (°F) L20
Well Field 1 (3%} TOTAL HOURS
Vacuum (in. of HQ) Z3.0 Elactric Mater {kwh)
Velocity (in. of H0) & 497 ,L/m- - 122{hv 3¢ Dilution Controller Setpoint (F) 1200
Taemperature (°F) T AIR MONITORING
After Blower -2 (4") FID (ppm) Amb I-1 -2 E-1
Tolal Pressure (in. of H,0) A Date: {WITHOLT CARBON FLTER)
Total Flow (in. of H.0) L2y S Dats: (WITH CARBON FLTER)
 Temperature (°F) /SE PID (ppm) TN GaR Yo
Dliution Alr (3") Temperature {*F) NA Date:
Dilution Air Flow (in of H.O) Data on ATi only | Dare:
LAT] operating property: _ yes/no Vves Lab samples taken for analysis at:
/ WELI_.EIELD
SVE/Bubbler Well Waell ’ Screen | DTW | TD [ e Vacuum Flow | St | no | piD
1D D interval | (feet) | (feet) | (% open) n. ol HO) onofHO) | (etm) | (m (ppm)
VW-1 4 14'-24' /5.0 -/ [/38¢. ,;_9’;,‘): . |
vw-2 4 10-24' /8.0 > of
VW-3 4 14'-24' /7.0 <, 04
VW-4 4" 10-24' 7.8 a@B4. ol
VW-5 4 10-24' 170 Y.
VW-8 4 10~24 7.0 @< 00
VW-7 a 10-24' /7.0 2,005
VW-8 4 10-24' 177.0 e <, 0l
VW-9 4 10-24' 177.0 02
VW-10 4 1024’ 177.0 oS
MW-1 4 13-26' /7.0 2,22
MW-5 4" 10-25' /70 2, 028
Sparge/Bubbler Weli l m Screened | DTFP | DTW ,'n'm"',“ Pmourﬂ AlrFlow| DO REMARKS
iD D intarval (fut)_ ﬂnt) {% open) f) (mgh)
AS-1 (Spargeonty) | 1* 26'-2¢'
AS-2 (Spargeony) | 2 -28'
AS-3 (Spargeonty} | 2 -28'
AS-4 (Spargeonty) | 2° 2g'-28'
AS-5 (Spargecny) | 2 26*-28'
MW-2 (Bubbleronly)| 2 14%-26'
MW-3 (Bubbieronky)|  2° 14-26'
MW-4 (Bubbleroni| 4 11.5-26.5'
MW-6 (Monhorony}| 4° 12'-27 NA NA NA
MW-7 (Montorony)| 4" 12-27 NA NA NA
Total Sparge Data Compressor Hours=
_| Total Air Sparge Flow Rate(ctm)= Total Air Sparge Temp(:F)=

L Total Air Sparge Pressure(psi)=

Bpecial instructions:

Project#20805-135.

Use only ARCO chain-of-custady forms. Please include all anaiytical method numbers as requested on the
chain-of-custody form. Request all TPHG,BTEX, and Benzene resuits in mg/m, Report O, and CO, in % by volume,

Operator: Vivh. ‘f’%/ﬂﬂa{/w Date: 9"/9-'7/‘?{

004

ARCO 6148 Soil Vapor Extraction System
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< ARCO6148. 5131 Shattuck #+«,,Oakiand,CA. Soll Vapor Extraction System “MCON Project #20805-135.004

pfo?as’ags‘

Hamarks: f.z,—f., ! Zc/ &gw 7‘._. sy;/w As e . Mipie] &iid 1‘:&'::&;. ?:M dgr L,“£ wall
X ¢ e lome v U\e:@ S sem k. go we. ot Vae, o &%, AL S wisal
VAL ait psv-t  reToole  resdwmag - Toole FIDS ¥ Samglos ol 411 ikl
3 & -1 Z-{ T-2 Unscheduled she visit Scheduled site visit®’ ' 2 5 -~
SYSTEM PARAMETERS (Therm Tech Model CATVAC 10E electric catalytic oxidizer) ATI phone # 510-595-9;
Arrival Time {24:00 houn SO L ¥ Effluent (E-1) (12"x12")
System Status (on or off) Stack Temperature (°F) Jo &7
Shutdown Time (24:00 hour) SYSTEM
Restart Time {24:00 hour) /3¢S Fire Box Temperature (°F) &l
Reading Time (24:00 hour) /JE. 30 Set Point (°F) 4o
Well Field -1 (3%) TOTAL HOURS F. 3L
Vacuum (in. of HO 23.0 Electric Meter (kwh) 25|
Valoclty (in. of H,O)?/ap,gfm L YA Dilution Controller Setpoint (F) 1200
Temperature (°F) 54 v 7 AIR MONITORING
After Blower 12 {3%) FID {ppm) Amb i-1 (-2 E-1
| Total Pressure (in. of H,0) AR Date: (WITHOUT CARBON FLTER)
Total Flow {in. of H.0) - Date: MTH CARBON FLTER)
Temperature (°F) /55 PID (ppm) TONGAR PP | s Fef
Dilution Alr {3*) Temperature (*F) NA Date: 7/?.‘7/‘;‘5 2 /183 [\7 20 | 3971 c,c';'/ °
Dilution Alr Flow (in of H.0) Data on ATl only | Oate: ~ 375 mpl L DR}E
| AT operating property: _yssimo Yes LED samples taken for snatysis st 4/ wefy & G-I T-V T-24 f
WELL FIELD ?M 2
SVE/Bubbler Well Well | Screen | DTW [ 1D [ Yave Vacuum Fow | "o | po | piD o
ID interval | (feet) | (feet] | (% open) fin. o4 KO} tnotho); (etm) | (mgM | (ppm) | 45
VW-1 4 1424 Ll /9.0 @), NS [N FE 35
yw-2 4 10-24' 9.5 len Ot ) 7677
VW-3 4 14'-24' /%0 <0l S3
VW4 & | 1024 /9.5 <. 0 £27 ] ‘-
VW-5 #_ | 1024 /2.0 ° ay7] oM
VW-6 & | 102¢ 19.0 <0/ EYATH
VW-7 4 | 10-24 190 .0 35¢ 1
vw-g 4* 10'-24' 8.5 < 0f ol
VW-9 4 10-24'_ { /9.0 or got
VW-10 4 10-24' v /9.0 = OS yga
MW-1 4 13-26" feZon| 5,0 0% kL)
MW-5 4 10"-25' wl /8.8 K 4 Ys7
SpargeBuccier Wet | Well | Screened | DTFP | DTW | Ve Pnuur-* Alr Flow| DO REMARKS
ID Dismeter] intarval {test) | (foat) | (% open) {etm) | (mgh)
AS-1_(spargeonty) | _t* 26-28' ~
AS-2_ (Spugeony) | 2 26-28' P
AS-3 (spargeony) |2 28’ R X
AS-4 (Spargeonty) | 2° | 26-%8’ \ AN 4
AS-5 (Spargeonty) | 2 | 2828 N\ A\ pd
MW-2_(Bubblerony) | 2" 1W-26'\ \ \ ——
MW-3 _(Bubbleroniy)|  2* 1§26’ . \ 4
MW-4_(Bubisrony)| 4" | 11.5-26.5' N
MW-6 (Monitorony) | 4° 12-27 NA NA NA
MW-7 (Monkoron) |  4* 1227 NA NA NA
Total Sparge Data Compressor Hours=
! Total Air Sparge Pressure(psi)= Total Air Sparge Flow Ratei{ctm)= Totat Alr Sparge Temp(F)=
Special instructions:
Use only ARCO chain-of-custody forms. Pleass inciude all analytical method numbars as requested on the
chain-ol-custody form. Request all TPHG,BTEX, and Benzene results in mg/m*. Report O, and CO, in % by volume.
. P Project#20805-135.004
Operator: WVL'H Eﬂ;AA'J ’-c/ Date: c\ / 27 / 73 ARCO 6148 Soll Vapor Extraction Sysﬁm
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Coiumboia

Analytical
Servicegn
September 29, 1995 Service Request No: S951217

Ms. Sailaja Yelamanchili
EMCON

1821 Ringwood Avenue
San Jose, CA 95131

Re: 20805-135.004 / TO# 18344.00 / 6148 Oakland
Dear Ms. Yelamanchili:

The following pages contain analytical resuits for sample(s) received by the laboratory
on September 28, 1995, Results of sample analyses are followed by Appendix A
which contains sample custody documentation and quality assurance deliverables
requested for this project. The work requested has been assigned the Service Request
No. listed above - to help expedite our service please refer to this number when
contacting the laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical
Services’ (CAS) Quality Assurance Manual (with any deviations noted). Signature of
this CAS Analytical Report below confirms that pages 2 through 9, following, have
been thoroughly reviewed and approved for release in accord with CAS Standard
Operating Procedure ADM-DatRev3.

Please fee!l welcome to contact me should you have questions or further needs.

: . /
Sincerely: :
A

’ . . N n H _') -
"J/Lé;j"'.q L f'j’&\/ &/IL 2 /,/&"G— Zjdj:t'\_
Steven L. Green Annelise J. Bazar
Project Chemist Regional QA Coordinator
SLG/ajb

QN RiAnwass Avenns & fae Tac a Sedaranrs QR4 s Talpnhnng ANRITART.2400 o FAv ANRIANT.QARA



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms
AZLA American Association for Laboratory Accreditation
ASTM Amaerican Saciety for Testing and Matenals
80D Biochemical Oxygen Demand
BTEX Benzene, Toluene, Ethylbenzene, Xytenes
CAM California Assessment Metals
CARB Califorria Arr Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chlorofluarocarbon
CFU Cotony-Forming Umt
cob Chermical Oxygen Demand
DEC Department of Environmental Conservanon
DEQ Department of Environmental Quality
DHS Department of Health Services
DLCS Duplicate Laboratory Control Sampie
DMS Dupiicate Matrix Spike
DOE Department of Ecology
DOH Department of Heaith
EPA U. 8. Environmenta! Protection Agency
ELAP Environmental Laboratory Accreditation Program
GC Gas Chromatagraphy
GC/MS Gas Chromatography/Mass Spectrometry
IC lon Chromatography
IcB Initial Calibration Blank sampie
ce inductively Caupied Plasma atomic emission spectrometry
icv inttial Calibration Verification sample
J * stimated concertration. The valle is less than the MRL, but greater than or equatl to
e MDL. If the v .ue is equal to the MRL. the resuit is actually <MRL before rounding.
LCS ~aboratery Contrc Sample
LUFT -eaking Undergrc ind Fuel Tank
] Modified
MBAS Methyiene Blue A: we Substances
MCL Maximum Contarn 1ant Level. The highest permissible concentration of a
substance allowec n drinking water as established by the U. S. EPA,
mMoL Method Detection mnt
MPN Most Probabie Nu: ber
MRL Method Reporting . mit
MS Matrix Spike
MTBE Methy! tert-Butyl Eft 2r
MA Not Applicabie
NAN Not Analyzed
NC Not Calcutated
NCASI National Council of the paper industry for Air and Stream Improvement
ND Not Detected at or above the method reporting/detection (imit (MRL/MDL)
NIKOSH National Institute for Occupational Safety and Heaith
NTU Nephetometric Turbidity Units
ppb Parts Per Billian
ppm Parts Per Million
PQL Practical Quantitation Limit
QAIGC Qualty Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RPD Relative Percent Difference
SiM Selected lon Monitoring
SM Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992
STLC Solubility Threshold Limit Concentration
sSw Test Methads for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, 1, IiA, and IB.
TCLP Toxicity Characteristic Leaching Procedure
TDS Totat Dissoived Solids
TPH Total Petroleum Hydrocarbons
tr Trace tevel. The concentration of an analyte that is less than the PQL but greater than or equal
te the MOL. if the value 15 equal to the PQL, the result is actuaily <PQL before rounding.
TRPH Total Recoverable Petroleum Hydrocarbons
TSS Total Suspended Solids
TTLC Total Threshold Limit Concentration
VOA Volatie Organic Analyte(s) ACRONLST.DOC 7/14/95

Page 2



COLUMBIA ANALYTICAL SERVICES, INC.

Analyucal Report

Client: ARCO Products Company Service Request: 5951217
Project: 20805-135.004 / TO# 18344.00 / 6148 Oakland Date Coltected: 9/27/93
Sample Matrix Vapor Date Received: 9/28/95

Date Extracted: NA

BTEX and Total Volatile Hvdrocarbons

Units: mg/m’
Sample Name: E-1 I-2 I-1
Lab Code: 5951217-001 §951217-002 5951217-003
Date Analvzed: 9/28/93 9/28/95 /28795
Analyte MRL
Benzene 0.5 3.5 130 260
Toluene 0.5 5.9 280 690
Ethvilbenzene 0.5 1.0 37 160
Total Xylenes 1 4 230 720
Tetal Volatile Hvdrocarbons i
C, - C, Hydrocarbons 20 ND <200 * <400 *
Cs - Cy Hydrocarbons 20 180 3.900 11.000
Cs - €y~ Hvdrocarbons 20 ND 810 2.500
Gasoline Fraction (C;s-C;a) 60 190 6.700 14,000

* Raised MRL due to high analyte concentration requiring a dilution.

2D QudlHd
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COLUMBIA ANALYTICAL SERVICES. INC,

Analvtical Report

Clicnt: ARCO Products Company Service Request: S951217
Project: 20803-1535,004 / TO# 18344.00 7 6148 Qakland Date Collected: 9/27/95
Sampie Matrix Vapor Date Received: 9/28/95

Date Extracted: NA

BTEX and Tolal Volatile Hvdrocarbons

Units: mg/m®

Sample Name: Method Blank

Lab Code: S950928-VB
Date Analyzed: 9/28/95

Analyte MRL
Benzene 0.3 ND
Toluene 0.3 ND
Ethyvlbenzene 0.5 ND
Total Xvlenes 1 ND
Total Volatiie Hvdrocarbons

C, - C4 Hvdrocarbons 20 ND

Cs - Cs Hydrocarbons 20 ND

Cs - Cy2 Hvdrocarbons 20 ND
Gasoline Fraction (C<-C;1) 60 ND
AN 221000194
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COLUMBIA ANALYTICAL SERVICES, INC,

Analyucal Report

Client: ARCO Products Company Service Request:
Project: 20803-135.004 / TO# 18344.00 7 6148 Qakland Date Collected:
Sample Matrix Vapor Date Received:

Date Extracted:

BTEX and Total Volatile Hydrocarbons

Units: ppmV

Sampie Name: E<1 -2
Lab Code: §5951217-001 §951217-002
Date Analvzed: 9/28/95 9/28/95
Analyte MRL
Benzene 0.1 1.1 41
Toluene 0.1 1.6 74
Etlivibenz ne 0.1 0.2 13
Total Xyl 1es 0.2 0.8 53
Total Vol. ile Hvdrocarbons
C: - C dvdrocarbons 5 ND <50 *
Cs - C. ivdrocarbons 5 50 1,600
Co - C. Hvdrocarbons 5 ND 220
Gasoline | iction (Cs~Cin) 15 52 1,800

* Raised MRL due to high analyte concentration requiring a dilution.

2200010
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5951217
9/27/95
9/28/95
NA

I-1
$951217-003
9/28/95

81

180
37
170

<100 *
3.000
630
3.800



COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report
Client: ARCO Products Company

Project: 20805-135.004 / TO# 18344 00 / 0148 Oakland
Sample Matrix Vapor

BTEX and Total Volatile Hvdrocarbons

Units: ppmV

Sample Name: Method Blank

Lab Code: 5950928-VB
Date Analvzed: v/28/95

Analyte MRL
Benzene 0.1 ND
Toluene 0.1 ND
Ethylbenzene 0.1 ND
Total Xyvlenes 0.2 ND
Total Volatile {vdrocarbons

C, - C4 Hy rocarbons 5 ND

Cs - Cy Hv -ocarbons 3 ND

Cs - Cy» Hv rocarbons 3 ND
Gasoline Fract n (C:-C-) 15 ND

200010 |

Page 6

Service Request: 5951217
Dute Collected: 9/27/95
Date Received: 9/28/93
Date Extracted: NA
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COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report
Client; ARCO Products Company Service Request: $951217
Project: J0805-135.004 / TO# 18344.00 / 6148 Oakland Date Collected: 9/27/95
Sample Matrix \upor Date Received: 9/28/93

Date Extracted; NA
Date Analvzed: 9/28/95

Duplicate Summary
BTEX and Total Volatile Hvdrocarbons

Units: mg/m’
Sample Name: E-I
Lab Code: S951217-001
Duplicate Relative
Sample Sample Percent
Analyte MRL Result Result Average Difference
Benzene 0.3 35 3.4 34 3
Toluene .3 39 6.0 6.0 2
Ethvlbenzene .3 1.0 Lo 1.0 <i
Xvlenes. Total 1 3.5 3.3 3.3 <1
Total Volatile Hvdrocarbons
C; - C4 Hydrocarbons 20 ND ND ND <]
C« - Cy Hyvdrocarbons 20 180 180 180 <}
C, - Cy2 Hvdrocarbons 20 ND ND ND <1
Gasoline Fraction (Cs-C)») 60 190 190 190 <]
DS Depra g
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COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

Client: ARCO Products Company Service Request: 5951217
Project: 2URUS-133.004 / TO# 18344 00 / 0148 Oakland Date Collected: 9/27/95
Sample Matrin Vapor Date Received: 4/28/93

Date Extracted: NA
Date Analvzed: Y/28/95

Duplicate Summary
BTEX and Total Volatile Hvdrocarbons

Units: ppmV
Sample Name: E-i
Lab Code: SYs1217-004
Duplicate Relative
Sample Sample Percent
Analyte MRL Result Result Average  Difference
Benzene 0.1 1.1 1.1 1.1 <1
Toluene 0.1 1.6 1.6 1.6 <]
Ethvlbenzene o1 0.2 0.2 0.2 <1
Xvlenes. Total 0.2 0.8 0.8 0.8 <]
Total Volatile Hvdrocarbons
C - C4 Hydrocarbons 3 ND ND ND <1
C: - Cy Hvdrocarbons 3 50 50 30 <l
Cy - Cy2 Hydrocarbons 3 ND ND ND <}
Gasoline Fraction (C:-Cyz) 15 32 52 52 <1

1PN Colbd
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