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Ms. Susan Hugo

Alameda County Health Care Services Agency
Department of Environmental Health

1131 Harborbay Parkway, Suite 250

Alameda, California 94502-6577

We are enclosing:

Copies Description
1 Second guarter 1995 groundwater monitoring and

remediation system performance evaluation report,

interim soil-vapor extraction and air-sparge systems,
ARCO Service Station 2169, Oakland, California

For your: X Use Sent by: Regular Mail
Approval Standard Air
Review Courier
Information X Other:_Certified Mail
Comments:

The enclosed groundwater monitoring and performance evaluation report is being
sent to you per the request of ARCO Products Company. Please call if you have
questions or comments.

David Larsen
Project Coordinator

cc: Kevin Graves, RWQCB - SFBR
Michael Whelan - ARCO Products Company
David Larsen, EMCON
File



ARCO Products Company - “
Environmental Engineering

2155 Sauth Bascom Avenue, Suite 202 ‘

Campbell, California 95008

Date:  geptember 29, 1995

Re: ARCO Station # 2169 + 889 West Grand Avenue » Oakland, CA
Second Quarter 1995 Groundwater Monitoring and
Remediation System Performance Evaluation Report

" | declare, that to the best of my knowledge at the present time, that the
information and/or recommendations cantained 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

2155 South Bascom Avenue, Suite 202
Campbell, California 95008

Re: Second quarter 1995 groundwater monitoring results and remediation system
performance evaluation report, interim SVE and AS remediation systems, ARCO service
station 2169, 889 West Grand Avenue, Oakland, California

Dear Mr. Whelan:

This letter presents the results of the second quarter 1995 groundwater monitoring
program at ARCO Products Company (ARCO) service station 2169, 889 West Grand
Avenue, Oakland, California (Figure 1). Operation and performance data for the interim
soil-vapor extraction (SVE) and air-sparge (AS) remediation systems at the site are also
presented. The quarterly monitoring program complies with Alameda County Health Care
Services Agency (ACHCSA) requirements regarding underground tank investigations.
Pertinent site features, including existing on-site monitoring and vapor extraction wells,
are shown in Figure 2.

BACKGROUND

Four on-site groundwater monitoring wells (A-1 through A-4), two off-site groundwater
monitoring wells {A-5 and A-6), two on-site groundwater extraction wells (AR-1 and
AR-2), seven on-site vapor extraction wells (AV-1 through AV-7), two dual
groundwater/vapor extraction wells (ADR-1 and ADR-2), and three AS wells (AS-1,
AS-2, and AS-3) were installed as part of a comprehensive site assessment conducted at
this site from May 1991 through Jannary 1994 (Figure 2). Please refer to Fourth
Quarter 1994 Groundwater Monitoring Results and Remediation System Performance
Evaluation Report, Interim SVE and AS Remediation Systems, ARCO Service Station
2169, Oakland, California (EMCON, March 1995) for more details.

MONITORING PROGRAM FIELD PROCEDURES

A program of quarterly groundwater monitoring was initiated during the second quarter
of 1992 to provide information concerning water quality, flow direction, and gradient, and
to meet ACHCSA and Regional Water Quality Control Board (RWQCB) requirements
regarding underground fuel tank investigations. Water levels are measured quarterly in
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wells A-1 through A-6, AR-1, AR-2, ADR-1, and ADR-2. Wells A-3 and A-4 are
sampled annually during the first quarter of the year. Wells A-1, A-2, A-5, A-6, AR-1,
AR-2, ADR-1, and ADR-2 are sampled quarterly.

The second quarter 1995 groundwater monitoring event was performed by EMCON on
June 5, 1995. Field work this quarter included (1) measuring depths to groundwater and
subjectively analyzing groundwater for the presence of floating product in wells A-1
through A-6, AR-1, AR-2, ADR-1, and ADR-2; (2) purging and subsequently sampling
groundwater monitoring wells A-1, A-2, A-5, A-6, AR-1, AR-2, and ADR-1 for
laboratory analysis; and (3) directing a state-certified laboratory to analyze the
groundwater samples. Floating product was observed in well ADR-2 on June 5, 1995;
therefore, this well was not sampled during second quarter 1995. Copies of all field data
sheets from the second quarter 1995 groundwater monitoring event are included in

Appendix A.

ANALYTICAL PROCEDURES

Groundwater samples collected during second quarter 1995 monitoring were analyzed for
total petroleum hydrocarbons as gasoline (TPHG) and benzene, toluene, ethylbenzene,
and total xylenes (BTEX). The samples were prepared for analysis by U.S. Environmental
Protection Agency (USEPA) method 5030 (purge and trap). The samples were analyzed
for TPHG by the methods accepted by the Department of Toxic Substances Control,
California Environmental Protection Agency (Cal-EPA), and referenced in the Leaking
Underground Fuel Tank (LUFT) Field Manual (State Water Resources Control Board,
October 1989). Samples were analyzed for BTEX by USEPA method 8020 as described
in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods (EPA SW-846,
November 1986, third edition). Additional groundwater samples collected from
wells A-1, AR-1, AR-2, and ADR-1 were analyzed for total petroleum hydrocarbons as
diesel (TPHD) by USEPA method 3510 and the LUFT method. These methods are
recommended in the 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 second quarter 1995 groundwater monitoring event are summarized in
Table 1 and illustrated in Figure 3. 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
analytical data for TPHG, BTEX, and TPHD analyses. Copies of the analytical results and
chain-of-custody documentation for second quarter 1995 are included in Appendix B.
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Groundwater elevation data collected on June 5, 1995, indicate that groundwater beneath
the site flows northwest with an approximate hydraulic gradient of 0.002 foot per foot
(calculated using data from wells A-2, A-4, and A-5). Figure 3 illustrates groundwater
contours and analytical data for second quarter 1995.

Groundwater samples collected from wells A-2 and AR-2 did not contain detectable
concentrations of TPHG or BTEX. Groundwater samples from well A-6 contained
160 micrograms per liter (ug/L) of TPHG, but did not contain detectable concentrations
of BTEX (<0.5 pug/L). Groundwater samples collected from wells A-1, A-5, AR-1, and
ADR-1 contained concentrations of TPHG ranging from 190 to 57,000 pug/L, and
concentrations of benzene ranging from 10 to 2,700 pg/L.. Groundwater samples
collected from wells A-1, AR-1, and ADR-1 contained 710, 580, and 13,000 pg/L of
TPHD, respectively. The laboratory noted that the chromatograms for TPHD analysis on
these samples did not match the typical diesel fingerprint. Groundwater samples collected
from well AR-2 did not contain detectable concentrations of TPHD (<50 pg/L). Floating
product was observed in wells ADR-2. Therefore, this well was not sampled during
second quarter 1995,

FLOATING PRODUCT RECOVERY

EMCON began recovering floating product on January 13, 1995. Floating product is
measured and manually bailed biweekly from wells ADR-1 and ADR-2, Approximately
4.8 gallons of product were recovered during first quarter 1995. Table 4 summarizes
floating product recovery data. No floating product was recovered during second
guarter 1995.

REMEDIATION SYSTEM PERFORMANCE EVALUATION

Soil-Vapor Extraction System

System Description. GeoStrategies, Inc. (GSI), completed construction of the SVE
system in January 1994 and initiated system operation on June 2, 1994, The system was
operated by GSI until September 13, 1994. The on-site SVE system uses a blower to
apply vacuum to vapor extraction wells A-1 through A-4, AV-1 through AV-7, AR-2,
ADR-1, and ADR-2, which extracts hydrocarbon vapor from subsurface soils. Extracted
hydrocarbon vapor from the wells is directed via subgrade remediation piping to an off-
gas abatement unit in the treatment compound (Figure 2). The trailer-mounted off-gas
abatement unit used to treat the influent extracted vapor is a Thermtech, Inc., VAC 25
model thermal/catalytic oxidizer with a nominal operating capacity of 250 standard cubic
feet per minute (scfm). Treated off-gas from the unit is discharged to the atmosphere via
a 10-inch by 10-inch square stack. The off-gas abatement unit was operated in the thermal
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mode from system startup on June 2, 1994, to July 15, 1994. As a result of decreases in
total volatile hydrocarbons as gasoline (TVHG) and BTEX concentrations in extracted
vapor, the off-gas abatement unit operation was changed to catalytic mode on July 15,
1994. ARCO transferred the site from GSI to EMCON in October 1994, EMCON began
operating the SVE system on December 15, 1994.

System Monitoring. Consistent with site-specific air permit requirements, the
operating temperature of the oxidation unit is measured and recorded continuously during
system operation. Once a month, air samples are collected at three sample ports:
(1) effluent from the well field and before air dilution (sample port I-1), (2) influent to the
oxidizer, after fresh air dilution (sample port I-2}, and (3) effluent from the unit (sample
port E-1). Air samples collected from sample ports 1-1, I-2, and E-1 are submitted to a
state-certified laboratory for chemical analysis. The samples are analyzed for TVHG and
BTEX by USEPA methods 8015 and 8020, respectively.

In addition to the parameters described above, the SVE system is generally monitored
once a month for (1) TVHG concentrations in extracted vapor from each extraction well,
using a flame-ionization detector (FID); (2) applied and induced vacuum on vapor
extraction wells; (3) depths to water in extraction wells; and (4) measured vapor flow rate
from individual wells and the combined well field. Site visits are also conducted once a
month for routine operation and maintenance of the treatment system.

System Operation. Rising water levels resulting from heavy precipitation during
January 1995 caused partial or complete submergence of the screen in the SVE wells, and
reduced air flow from the SVE wells. The reduced air flow warranted adding ambient air
to the extracted vapor to provide sufficient flow for operating the abatement unit. In
addition, hydrocarbon concentrations in extracted vapor decreased significantly (to less
than 60 milligrams per cubic meter [mg/m’] on January 26, 1995). This decrease reduced
the economy of the system, because it became necessary to add a substantial supply of
support fuel to the abatement unit to oxidize the lean influent vapor stream. Therefore,
the unit was manually shut down on January 26, 1995. The SVE system remained down
during second quarter 1995. The system was restarted during the third quarter of 1995
(on July 17, 1995) after water levels had receded. Table 5 summarizes SVE system
operation and performance data from startup, June 2, 1994, to the end of this reporting
period, June 28, 1995.

Operational Status of SVE Wells. Table 6 summarizes the operating status of
individual vapor extraction wells since startup on June 2, 1994, to the end of this reporting
period, June 28, 1995. To maximize hydrocarbon removal rates, each vapor extraction
well was brought on-line or closed depending on the TVHG concentrations in extracted
vapor from the well. As described above, the SVE system was shut down during second

quarter 1995.

ESMAPIOSADCL00335.DOC -95\jar:] Rev. 0, 10/3/95
2 0805-129.002



Mr. Michael Whelan Project 20805-129.002
September 6, 1995
Page 5

Air Sample Results. Figure 4 depicts changes in TVHG and benzene concentrations
with time from initial startup of the SVE system on June 2, 1994, to the end of the second
quarter 1995 reporting period.

Hydrocarbon Removal Rates. Table 5 summarizes hydrocarbon removal rates,
pounds of hydrocarbons removed this period, and cumulative pounds of hydrocarbons
removed from system startup on June 2, 1994, to the end of the reporting period June 28,
1995, Figure 5 depicts historical hydrocarbon removal rates since system startup. The
calculations and assumptions made for estimating hydrocarbon removal rates for the SVE
system are explained in the footnotes for Table 5.

A total of approximately 5,564 pounds (or 928 gallons) of hydrocarbons was recovered
from the site from system startup on June 2, 1994, to June 28, 1995.

Air-Sparge System

System Description. In January 1994, GSI completed construction of the SVE and
AS systems. Initially, only the SVE system was brought on-line to remediate petroleum
hydrocarbons in vadose-zone and capillary-fringe soils. With ongoing SVE system
operation, a decline in TVHG concentrations was observed in extracted vapor from the
combined well field. Accordingly, the AS system was brought on-line on July 15, 1994.

The AS system consists of subgrade remediation piping that directs compressed air from a
3-horsepower (hp) rotary-vane blower at the remediation compound into AS wells AS-1
through AS-5.

AS involves injecting compressed air into groundwater through AS wells, which contain a
I- to 2-foot section of slotted screen installed near the bottom of the water-bearing zone.
The injected air forms bubbles and transient air pockets, which rise up through the
saturated soils to enhance the volatilization of dissolved-phase gasoline hydrocarbons (in
groundwater) and adsorbed-phase gasoline hydrocarbons (in saturated soils) within the
radius of influence (ROI) of each AS well.

The gasoline-hydrocarbon-bearing vapors exit the groundwater surface and rise into the
vadose-zone or capillary-fringe soils, where they are captured by an operating SVE
system. Hence, any observed changes in petroleum-hydrocarbon concentrations in vapor
extracted from vadose-zone soils (i.e., from vapor extraction wells) may be a result of
operating the AS system. AS also helps introduce dissolved oxygen (DO) into
groundwater and saturated-zone soils, which may promote biodegradation of petroleum
hydrocarbons.

System Monitoring. The AS system is generally monitored once every two weeks in
conjunction with monitoring of the SVE system. Parameters monitored during each visit
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include (1) applied total air pressure and total air flow to the AS wells; (2) applied AS
pressure to each AS well; (3) changes in TVHG concentrations in extracted vapor from
the combined well field, influent to the SVE system, as a result of sparging; and
(4) changes in DO in AS and monitoring wells.

System Operation. During the second quarter of 1995, EMCON replaced the 3-hp AS
blower with an air compressor to meet the higher AS pressure required for effective
sparging into the saturated zone at the site. This was necessary because of rising water
levels at the site. The AS system did not operate during the second quarter of 1995
because the SVE system was shut down as a result of high water levels at the site.
Operation and performance data for the AS system, from startup on July 15, 1994, to
June 28, 1995, are summarized in Table 7.

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 be construed as a guarantee of the absence of
such conditions at the site, but rather as the result of the scope, limitations, and cost of the
work performed during the monitoring event.

SITE STATUS UPDATE

This update reports site activities performed during the second quarter of 1995 and the
anticipated site activities for the third quarter of 1995.
Second Quarter 1995 Activities

e Performed quarterly groundwater monitoring for second quarter 1995.

e Prepared and submitted the quarterly groundwater monitoring and performance
evaluation report for the SVE and AS systems for first quarter 1995.

o Instalied a new AS air compressor and associated instrumentation at the site.

Work Anticipated for Third Quarter 1995

e Prepare the quarterly groundwater monitoring and performance evaluation report
for the SVE and AS systems for second quarter 19935.

e Perform quarterly groundwater monitoring for third quarter 1995.
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o Perform floating product recovery from wells ADR-1 and ADR-2 for third

quarter 1995.

s Restart the SVE/AS systems.

¢ Perform operation and maintenance of the SVE/AS systems for third quarter

1995.

Sincerely,

David Larsen

Project Coordinator
g/ J Y

ark Smolley, R.G. 4650
UL Senior Project Geologist

cc: Kevin Graves, RWQCB
Susan Hugo, ACHCSA

Attachments: Table 1 -
Table 2 -
Table 3 -
Table 4 -
Table 5 -

Table 6 -
Table 7 -
Figure 1 -
Figure 2 -
Figure 3 -
Figure 4 -

Figure 5 -
Appendix A -

Appendix B -
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Valli Voruganti
roject Engineer

Groundwater Monitoring Data, Second Quarter 1995
Historical Groundwater Elevation Data

Historical Groundwater Analytical Data

Approximate Cumulative Floating Product Recovery Data
Soil-Vapor Extraction System Operation and Performance
Data

Soil-Vapor Extraction Well Data

Air-Sparge System Operation and Performance Data

Site Location

Site Plan

Groundwater Data, Second Quarter 1995

Historical SVE System Influent TPHG and Benzene
Concentrations

Historical SVE System Hydrocarbon Removal Rates

Field Data Sheets, Second Quarter 1995 Groundwater
Monitoring Event

Analytical Results and Chain-of-Custody Documentation for
Groundwater Monitoring Samples, Second Quarter 1995
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Table 1
Groundwater Monitoring Data
Second Quarter 1995
ARCO Service Station 2169 Date: 08-23-95
889 West Grand Avenue, Oakland, CA Project Number: 0805-129.02
Water Ground- Water
Well Level Depth  Ground-  Floating water Sample
Desig- Field TOC to water  Product Flow Hydraulic Field Ethyl- Total
nation Date Elevation Water Elevation Thickness Direction Gradient Date TPHG Benzene Toluene benzene  Xylenes TPHD
ft-MSL feet  ft-MSL feet MWN  foot/foot pgfl pe/L pg/L pg/L pe/l pg/L
A-l 06-05-95 14.16 11.13 3.03 ND NW 0.002 060595 1500 310 27 36 76 A710
A-2 06-05-95 14.55 11.72 2.83 ND NW 0.002 06-05-95 <50 <0.5 <0.5 <0.5 <05 Not analyzed
A-3 06-05-95 15.75 1244 331 ND NW 0.002 (6-05-95 Not sampled: not scheduled for chemical analysis
A-4 06-05-95 15.25 11.70 3.55 ND NW 0.002 06-05-95 Not sampled: not scheduled for chemical analysis
A-5 06-05-95 13.51 10.43 3.08 ND NW 0.002 06-05-95 57000 2700 4600 1500 6300 Not analyzed
A-6 06-05-95 13.51 10.06 345 ND NwW 0.002 06-05-95 160 <0.5 <0.6 <0.5 <0.5 Not analyzed
AR-1 06-05-95 15.61 1137 424 ND NW 0.002 06-05-95 190 10 <0.5 0.8 0.5 ~580
AR-2 06-05-95 15.28 12.09 3.19 ND NW 0.002 06-0595 <50 <0.5 <0.5 <0.5 <0.5 <50
ADR-1 06-05-95 13.95 11.02 293 ND NW 0.002 06-05-95 23000 310 420 300 1900 A13000
ADR-2  06-05-95 14.64 11.45 NR* >3.00* NR* NR* 06-05-95 Not sampled: well contained floating product

TOC: top of casing

TPHG: total petroleum hydrocarbons as gasoline

TPHD: total petrolenm hydrocarbons as diesel

ft-MSL: elevation in feet, relative 10 mean sea level

MWN: groundwater flow direction and gradient apply to the entire monitoring well network

pg/l. micrograms per liter

ND: none detected

NW: northwest

A: sample contains a lower boiling point hydrocarbon quantitated as diesel; chromatogram does not match the typical diesel fingerprint
NR: not reported; data not available or not measurable

*: well contained more than 3 feet of floating product; exact product thickness and groundwater elevation could not be measured
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Table 2
Historical Groundwater Elevation Data

ARCO Service Station 2169 Date: 08-23-95
889 West Grand Avenue, Oakland, CA Project Number: 0805-129.02
Water Ground-
Well Level Depth Ground- Floating water
Desig- Field TOC to water Product Flow  Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient
ft-MSL feet fi-MSL feet MWN foot/foot
A-l 04-03.92 14,75 10.35 440 ND NR NR
A-l 05-20-92 i4.75 11.66 3.09 ND NR NR
A-1 06-16-92 14.75 11.95 2.80 ND NR NR
A-1 07-17-92 14.75 12.23 252 ND NR NR
A-1 08-07-92 14.75 12.16 2.59 ND NR NR
A-1 09-22-92 i4.75 12.42 2.33 ND NR NR
A-1 10-13-92 14.75 12.47 2.28 ND NR NR
A-l 11-23.92 14.75 11.83 292 ND NR NR
A-l 12-16-92 14.75 1103 372 ND NR NR
A-1 01-28-93 1475 9.08 5.67 ND NR NR
A-1 02-22-93 14.75 946 5.29 ND NR NR
A-] 03-25-93 14.75 10.02 473 ND NR NR
A-1 04-15-93 14,75 10.50 425 ND NR NR
A-1 05-22-93 14.75 11.33 342 ND NR NR
A-l 06-16-93 14.75 11.51 3.24 ND NR NR
A-1 07-27-93 14.75 11.91 2.84 ND NR NR
A-1 08-26-93 14.75 12.1 2.64 ND NR NR
A-l 09-27-93 14.75 12.21 2.54 ND NR NR
A-l 10-08-93 14.75 12.21 2.54 ND NR NR
A-l 02-09-94 14.16 10.09 4.07 ND NR NR
A-1 05-04-94 14.16 10.68 348 ND Nw 0.004
A-l 08-10-94 14.16 10.28 3.88 ND WNW 0.007
A-] 11-16-94 14.16 975 441 ND NW 0.005
Axl 03-24-95 14.16 8.10 6.06 ND NW 0.009
A-1 06-05-95 14.16 11.13 3.03 ND NW 0.002
€sj/hi2169\2169mdb.xIs\Table 2:dcl Page 1
0805-129.02



ARCO Service Station 2169

Table 2

Historical Groundwater Elevation Data

889 West Grand Avenue, Qakland, CA

Date: 08-23-95
Project Number: 0805-129.02

Water Ground-

Well Level Depth Ground- Floating water
Desig- Field TOC to water Product Flow  Hydraulic
nation Date Elevation Waler Elevation Thickness Direction Gradient
fi-MSL feet ft-MSL feer MWN foot/foot
A-2 04-03-92 15.16 10.97 4,19 ND NR NR
A-2 05-20-92 15.16 12.17 2.99 ND NR NR
A2 06-16-92 15.16 12.43 273 ND NR NR
A-2 07-17-92 15.16 12.64 2.52 ND NR NR
A-2 08-07-92 15.16 12,75 241 ND NR NR
A-2 09-22-92 15.16 12.88 2.28 ND NR NR
A-2 10-13-92 15.16 12.92 2.24 ND NR NR
A-2 11-23-92 15.16 12,18 298 ND NR NR
A-2 12-16-92 i5.16 11.52 3.64 ND NR NR
A-2 01-28-93 15.16 9.73 543 ND NR NR
A2 02-22-93 15.16 9.28 5.88 ND NR NR
A-2 03-25-93 15.16 10.57 4.59 ND NR NR
A-2 04-15-93 15.16 11.20 3.96 ND NR NR
A-2 05-22.93 15.16 11.81 3.25 ND NR NR
A-2 06-16-93 15.16 12.04 3.12 ND NR NR
A-2 07-27-93 15.16 12.4] 2.75 ND NR NR
A-2 08-25-93 15.16 12,54 2.62 ND NR NR
A-2 (9-27-93 15.16 12.66 2.50 ND NR NR
A-2 10-08-93 15.16 12.65 2.51 ND NR NR
A-2 02-09-94 14.55 10.67 3.88 ND NR NR
A-2 05-04-94 14.55 11,25 3.30 ND NW 0.004
A-2 08-10-94 14.55 11.56 2.99 ND WNW 0.007
A-2 11-16-94 14,55 10.31 4.24 ND NW 0.005
A-2 03-24-95 14,55 8.64 591 ND NW 0.009
A-2 06-05-95 14.55 11.72 2.83 ND NW 0.002
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Table 2

Historical Groundwater Elevation Data

ARCO Service Station 2169
889 West Grand Avenue, Oakland, CA

Date:; 08-23-95
Project Number: 0805-129.02

Water Ground-

Well Level Depth Ground- Floating water
Desig- Field TOC to waler Product Flow  Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient
ft-MSL feet ft-MSL {eet MWN foot/foot
A-3 04-03-92 16.38 11.70 4.68 ND NR NR
A-3 05-20-92 16.38 13.00 3.38 ND NR NR
A-3 06-16-92 16.38 13.46 292 ND NR NR
A-3 07-17-92 16.38 1345 293 ND NR NR
A-3 08-07-92 16.38 12.37 4.01 ND NR NR
A-3 09-22-92 16.38 13.71 2.67 ND NR NR
A-3 10-13-92 16.38 13.76 2.62 ND NR NR
A3 11-23-92 16.38 13.60 2.78 ND NR NR
A-3 12-16-92 16.38 12,31 4.07 ND NR NR
A-3 01-28-93 16.38 10.33 6.05 ND NR NR
A-3 02-22-93 16.38 10.44 5.94 ND NR NR
A-3 03-25-93 16.38 11,27 5.11 ND NR NR
A-3 04-15-93 16.38 11.98 4.40 ND NR NR
A-3 05-22-93 16.38 12.70 3.68 ND NR NR
A-3 06-16-93 16.38 12.84 3.54 ND NR NR
A-3 07-27-93 16.38 13.22 3.16 ND NR NR
A-3 08-25-93 16.38 13.35 3.03 ND NR NR
A-3 09-27-93 16.38 13.50 288 ND NR NR
A-3 1G-08-93 16.38 13.48 290 ND NR NR
A-3 02-09-94 15.75 11.32 443 ND NR NR
A-3 05-04-94 15.75 11.99 3.76 ND NW 0.004
A3 08-10-94 15.75 11.12 4.63 ND WNW 0.007
A-3 11-16-94 15.75 11.02 473 ND NwW 0.005
A-3 03-24-95 1575 8.83 6.92 ND NW 0.009
A-3 06-05-95 15.75 12.44 3.31 ND NwW 0.002
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Table 2

Historical Groundwater Elevation Data

ARCO Service Station 2169
889 West Grand Avenue, Oakland, CA

Date: 08-23-95
Project Number: 0805-129.02

Water Ground-

Well Level Depth Ground- Floating water
Desig- Field TOC to water Product Flow  Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient
fi-MSL feet ft-MSL feel MWN foot/foot
A-4 04-03-92 15.89 10.84 5.05 ND NR NR
A-4 05-20-92 15.89 12.13 3.76 ND NR NR
A-4 06-16-92 15.89 12.33 3.56 ND NR NR
A-4 07-17-92 15.89 12.60 3.29 ND NR NR
A4 08-07-92 15.80 12,56 3.33 ND NR NR
A-4 09-22-92 15.89 12.87 3.02 ND NR NR
A-4 10-13-92 15.89 12.87 3.02 ND NR NR
A-4 11-23-92 15.89 12.63 3.26 ND NR NR
A4 12-16-92 15.89 11.34 455 ND NR NR
A4 01-28-93 15.89 9.40 6.49 ND NR NR
A4 02-22-93 15.39 9.35 6.54 ND NR NR
A4 03-25-93 15.89 10.32 5.57 ND NR NR
A4 04-15-93 15.89 11,15 474 ND NR NR
A-4 05-22-93 15.89 11.84 4.05 ND NR NR
A-4 06-16-93 15.89 12.01 3.88 ND NR NR
A-4 07-27-93 15.89 12.33 3.56 ND NR NR
A4 08-25-93 15.89 12.48 341 ND NR NR
A4 09-27-93 15.89 12.60 3,29 ND NR NR
A-4 10-08-93 15.89 12.57 332 ND NR NR
A-4 02-09-94 15.25 10.01 5.24 ND NR NR
A-4 05-04-94 15.25 11.08 4,17 ND NwW 0.004
A-4 08-10-94 15.25 11.75 3.50 ND WNW 0.007
A-4 11-16-94 15.25 978 547 ND NW 0.005
A-d 03-24-95 15.25 7.20 8.05 ND NwW 0.009
A-4 06-05-95 15,25 11.70 355 ND NW 0.002
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Table 2
Historical Groundwater Elevation Data

ARCO Service Station 2169 Date: (08-23-95
889 West Grand Avenue, Oakland, CA Project Number: 0805-129.02
Water Ground-
Well Level Depth Ground- Floating water
Desig- Field TOC to water Product Flow Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient
fi-MSL feet ft-MSL feet MWN foot/foot
A-5 02-11-93 14.14 9.15 4,99 ND NR NR
A-5 03-25-93 14,14 9.33 4.81 ND NR NR
A-5 04-15-93 14,14 10.11 4.03 ND NR NR
A-5 05-22-93 14.14 10.71 343 ND NR NR
A-5 06-16-93 14.14 10.84 3.30 ND NR NR
A-5 (7-27-93 14.14 11.22 292 ND NR NR
A-5 08-26-93 14.14 11.44 2.70 ND NR NR
A-3 09-27-93 14.14 11.51 2.63 ND NR NR
A5 10-08-93 14.14 11.68 2.46 ND NR NR
A-5 02-09-94 13.51 9.44 4.07 ND NR NR
A-5 05-04-94 13.51 10.00 3.51 ND NW 0.004
A-5 08-10-94 13.51 10.76 275 ND WNW 0.007
A-5 11-16-94 13.51 9.09 442 ND NW 0.005
A5 03-24-95 13,51 7.40 6.11 ND NwW 0.009
A-5 06-05-95 13.51 10.43 3.08 ND NW 0.002
A6 02-11-93 14.17 9.35 4.82 ND NR NR
A-6 03-25-93 14.17 Not surveyed: well was inaccessible
A-6 04-16-93 14.17 9.36 4.81 ND NR NR
A6 05-22-93 14.17 10.86 3.31 ND NR NR
A-6 06-16-93 14.17 10.98 3.19 ND NR NR
A-6 07-27-93 14.17 Not surveyed: well was inaccessible
A-6 08-25-93 14,17 Not surveyed: well was inaccessible
A-6 09-27-93 14.17 11.65 2.52 ND NR NR
A-6 10-08-93 14.17 11.80 237 ND NR NR
A-6 02-09-94 13.51 9.48 4.03 ND NR NR
A-6 05-04-94 13.51 10.07 344 ND NwW 0.004
A-6 08-10-94 13.51 10.77 2.74 ND WNW 0.007
A-G 11-16-94 13.51 9.14 437 ND NW 0.005
A-6 03-24-95 13.51 7.89 5.62 ND NW 0.009
A-6 06-05-95 13.51 10.06 3.45 ND NwW 0.002
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Table 2

Historical Groundwater Elevation Data

ARCO Service Station 2169
889 West Grand Avenue, Gakland, CA

Date: 08-23-95
Project Number; 0805-129.02

Water Ground-

Well Level Depth Ground- Floating water
Desig- Field TOC to water Product Flow  Hydraulic
nation Date Elevation Water Elevation  Thickness Direction Gradient

ft-MSL feet fi-MSL feet MWN foot/foot
AR-1 04-03-92 1571 11.07 4.64 ND NR NR
AR-1 05-20-92 15.71 12.37 334 ND NR NR
AR-1 06-16-92 15.71 12.47 324 ND NR NR
AR-1 07-17-92 15.71 13.00 2,71 ND NR NR
AR-1 08-07-92 15.71 12.87 2.84 ND NR NR
AR-1 09-22-92 15.71 12.99 272 ND NR NR
AR-1 10-13-92 15.71 13.05 2.66 ND NR NR
AR-1 11-23-92 1571 12.80 2.91 ND NR NR
AR-1 12-16-92 15.71 11.49 422 ND NR NR
AR-1 01-28-93 15.71 946 6.25 ND NR NR
AR-1 02-22-93 15.71 10.05 5.66 ND NR NR
AR-1 03-25-93 15.71 10.75 4.96 ND NR NR
AR-1 04-15-93 15.71 11.26 4.45 ND NR NR
AR-1 05-22-93 15.71 12.07 3.64 ND NR NR
AR-1 06-16-93 15.71 12.21 3.50 ND NR NR
AR-1 07-27-93 15.71 12.60 3.11 ND NR NR
AR-I 08-25-93 15,71 12.78 293 ND NR NR
AR-1 09-27-93 1571 12.89 2.82 ND NR NR
AR-1 10-08-93 15.71 12.84 2.87 ND NR NR
AR-1 02-09-94 15.61 11.08 4,53 ND NR NR
AR-1 05-04-94 15.61 11.83 3.78 ND NwW 0.004
AR-1 08-10-94 15.61 11.09 4,52 ND WNW 0.007
AR-1 11-16-94 15.61 10.19 5.42 ND NW 0.005
AR-1 03-24-95 15.61 7.25 836 ND NwW 0.009
AR-1 06-05-95 15.61 11.37 4.24 ND NW 0.002
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Table 2

Historical Groundwater Elevation Data

ARCO Service Station 2169 Date: (8-23-95
889 West Grand Avenue, Oakland, CA Project Number: 0805-129.02
Water Ground-
Well Level Depth Ground- Floating water
Desig- Field TOC to water Product Flow  Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient
ft-MSL feet ft-MSL feet MWN foot/foot
AR-2 07-17-92 15.79 13.14 2.65 ND NR NR
AR-2 08-07-92 15.79 13.25 2,54 ND NR NR
AR-2 09-22-92 15,79 13.58 2.21 ND NR NR
AR-2 10-13-92 15.79 13.65 2.14 ND NR NR
AR-2 11-23-92 15.79 Not surveyed: could not located well
AR-2 12-16-92 15.79 12.16 3.63 ND NR NR
AR-2 01-28-93 15.79 10.26 5.53 ND NR NR
AR-2 02-22-93 15,79 10.52 527 ND NR NR
AR-2 03-25-93 15.79 11.18 4.61 ND NR NR
AR-2 04-15-93 15.79 11.81 3908 ND NR NR
AR-2 05-22-93 15.79 12.46 3.33 ND NR NR
AR-2 06-16-93 15.79 12.53 3.26 ND NR NR
AR-2 07-27-93 15.79 12.77 3.02 ND NR NR
AR-2 08-26-93 15.79 13.23 2.56 ND NR NR
AR-2 09-27-93 15.79 13.16 2.63 ND NR NR
AR-2 10-0:8-93 15.79 13.32 247 ND NR NR
AR-2 02-09.94 15.28 11.33 395 ND NR NR
AR-2 05-04-94 15.28 11.88 3.40 ND NwW 0.004
AR-2 08-10-94 15.28 12.48 2.80 ND WNW 0.007
AR-2 11-16-94 15.28 10.95 4,33 ND NW 0.005
AR-2 03-24-95 15.28 9.13 6.15 ND NW 0.009
AR-2 06-05-95 15.28 12.09 3.19 ND Nw 0.002
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ARCO Service Station 2169

Table 2

Historical Groundwater Elevation Data

889 West Grand Avenue, Oakland, CA

Date: 08-23-95
Project Number: 0805-129.02

Water Ground-

Well Level Depth Ground- Floating water
Desig- Field TOC to water Product Flow  Hydraulic
nation Date Elevation Water Elevation Thickness Direction Gradient
fi-MSL feet ft-MSL feet MWN foot/foot
ADR-1 02-09-94 13.95 9.90 4,05 ND NR NR
ADR-1 05-04-94 13.95 10.50 345 ND NW 0.004
ADR-1 08-10-94 13.95 10.36 3.59 ND WNW 0.007
ADR-1 11-16-94 13.95 9.64 431 Sheen NW 0.005
ADR-1 03-24-95 13.95 8.04 *¥* 502 0.01 NwW 0.009
ADR-1 06-05-95 13.95 11.02 293 ND NW 0.002
ADR-2 02-09-94 14.64 10.73 3,01 ND NR NR
ADR-2 05-04-94 14.64 11.31 333 ND NW 0.004
ADR-2 08-10-94 14.64 9.81 ** 400 0.10 WNW 0.007
ADR-2 11-16-94 14.64 9.84 ** 4 87 0.09 Nw 0.005
ADR-2 03-24-95 14.64 841 NR* >3.00+ NR* NR*
ADR.2 (6-05-95 14.64 1145 NR* »3.00% NR* NR*

TOC: top of casing

fi-MSL: elevation in feet, relative 10 mean sea level
MWN: groundwater flow direction and gradient apply to the entire monitoring well network

ND. none detecied

NR: not reported; data not available or not measurable

NW: northwest

WNW: west-northwest
**; |correcled elevation (Z')] = Z + (h * 0.73) where: Z = measured elevation, h = floating preduct thickness, 0.73 = density ratio of oil to water
*: well contained more than 3 feet of floating praduct; exact product thickness and groundwater elevation could not be measured
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ARCO Service Station 2169

Table 3

Historical Groundwater Analytical Data

889 West Grand Avenue, Qakland, CA

Date: 08-17-95
Project Number: 0805-129.02

Water
Well Sampie
Desig- Field Ethyl- Total
nation Date TPHG Benzene Toluene benzene Xylenes TPHD
e/l pe/L e/l He/L pg/l el
A-l 04-03-92 34000 6200 3900 410 3100 6100
A-] 07-17-92 5600 3000 500 <100 <100 Not analyzed
A-1 10-13-92 5600 980 590 85 910 Not analyzed
A-l 01-28-93 3700 780 360 130 460 7620
A-l 04-15-93 210 34 11 7.1 20 420
A-] 08-26-93 2000 370 35 50 220 A1500
A-] 10-08-93 2600 430 65 64 99 ~1200
A-1 02-09-94 3000 560 150 66 190 650
A-1 05-04-94 1300 250 61 27 110 A2100
A-i 08-10-94 27000 3700 1100 540 3000 3000
A-l 11-16-94 2100 460 6.4 62 120 ANAAGA()
A-1 03-24-95 1200 230 39 34 66 ARAAL GO
A-l 06-05-95 1500 310 27 36 76 A710
A-2 04-03-92 <30 <03 <0.3 <0.3 <0.3 <50
A-2 07-17-92 <50 <(.5 <0.5 <0.5 <0.5 Not analyzed
A-2 10-13-92 <50 0.57 <0.5 <0.5 <0.5 Not analyzed
A-2 01-28-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-2 04-15-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-2 08-25-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-2 10-08-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-2 02-09-94 AR260 <0.6 <0.5 <0.5 <0.5 Not analyzed
A-2 05-04-94 <50 <0.5 <0.5 <0.5 <(.5 Not analyzed
A-2 08-10-94 690 47 25 39 86 Not analyzed
A-2 11-16-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-2 03-24-95 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-2 06-05-95 <50 <0.5 <(0.5 <0.5 <0.5 Not analyzed
A3 04-03-92 200 0.79 0.65 44 <0.3 130
A-3 07-17-92 <50 <0.5 <0.5 13 2.3 Not analyzed
A-3 10-13-92 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-3 01-28-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-3 04-15-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A3 08-25-93 <0 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-3 10-08-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-3 02-09-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A3 05-04-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A3 08-10-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-3 11-16-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-3 03-24-95 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A3 06-05-95  Not sampled: not scheduled for chemical analysis
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Table 3

Histerical Groundwater Analytical Data

ARCO Service Station 2169 Date: 08-17-95
889 West Grand Avenue, Oakland, CA Project Number: 0805-129.02
Water

Wwell Sample

Desig- Field Ethyl- Total

nation Date TPHG Benzene Toluene benzene Xylenes TPHD

pafl. pe/l He/L g/l pe/L e/l

A-4 04-03-92 35 <0.3 <0.3 <03 <003 85
A-d4 07-17-92 <50 <0.5 <0.5 <0.5 <0.5 Notanalyzed
A-4 10-13-92 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A4 01-28-93 <30 <0.5 <0.5 <0.5 <0.5 Not analyzed
A4 04-15-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-4 08-25-93 <50 <0.5 <05 <0.5 <0.5 Not analyzed
A-4 10-08-93 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-4 02-09-94 <50 <0.5 <0.5 <0.5 <(.5 Not analyzed
A4 05-04-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-4 08-10-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-4 11-16-94 <50 <0.5 <0.5 <0.5 <0.5 Not analyzed
A-4 03-24-95 <50 <0.5 <0.5 <0.5 <0.5 Notanalyzed
A4 06-05-95 Not sampled: not scheduled for chemical analysis
A-5 02-11-93 4900 380 640 140 970 Not analyzed
A-5 04-15-93 27000 3100 4000 1160 4660 Not analyzed
A-5 08-26-93 13000 1100 1400 430 1800 Not analyzed
A-5 10-08-93 6800 490 620 280 ~ 980 Not analyzed
A-5 02-09-94 2200 190 130 130 310 Not analyzed
A-5 05-09-94 13000 1000 1500 490 2000 Not analyzed
A-5 08-10-94 11000 730 930 310 1300 Not analyzed
A-5 11-16-94 2600 160 220 130 400 Not analyzed
A5 03-24-95 3300 200 310 130 460 Not analyzed
A-5 06-05-95 57000 2700 4600 1500 6800 Not analyzed
A-6 02-11-93 990 1.8 5.1 i7 7.2 Not analyzed
A-6 04-16-93 390 1.3 1.6 1.7 7.7 Not analyzed
A-6 08-25-93  Not sampled: well was inaccessible
A-6 10-08-93 220 0.73 <0.5 0.82 0.65 Not analyzed
A-6 02-09-94 640 <29 <3.7 <24 <82 Not analyzed
A-6 05-04-94 260 <0.5 <l.5 <1.5 <0.5 Not analyzed
A-6 08-10-94 300 <0.6 <2.5 <0.8 <l Not analyzed
A-6 11-16-94 250 <0.5 <1.5 <0.6 <1.5 Not analyzed
A-6 03-24-95 120 <0.5 <l <05 <1.5 Not analyzed
A-6 06-05-95 160 <0.5 <0.6 <05 <(.5 Not analyzed
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Table 3
Historical Groundwater Analytical Data

ARCO Service Station 2169 Date: 08-17-95
889 West Grand Avenue, Oakland, CA Project Number: 0805-129.02
Water
Weil Sample
Desig- Fieid Ethyl- Total
nation Date TPHG Benzene Toluene benzene Xylenes TPHD
me/l pg/L Hg/L Hg/L Hg/L pe/L
AR-! 04-03-92 17000 310 1400 320 3000 12000
AR-1 07-17-92 44000 4300 1800 1800 10000  Not analyzed
AR-1 10-13-92 32000 30 730 570 3100 A22000
AR-1 01-28-93 15000 1200 510 510 2600 A5300
AR-1 04-15-93 17000 1800 360 520 1600 A5400
AR-1 08-25-93 2900 260 54 80 160 A2800
AR-] 10-08-93 3500 200 85 120 290 A4100
AR-1 02-09-94 26000 2900 450 920 3000 AR200
AR-1 05-04-94 36000 3400 360 1400 3700 ~AT200
AR-1 08-10-94 6100 120 66 65 530 A2900
AR-1 11-16-94 1200 66 20 34 210 AAAASH0)
AR-1 03-24-95 270 14 0.6 25 2.1 AAAR]E0
AR-1 06-05-95 190 10 <0.5 0.8 05 A380
AR-2 07-17-92 150 6.6 24 6.6 39 Not analyzed
AR-2 10-13-92 <50 2 0.86 051 38 A58
AR-2 01-28-93 2000 570 13 <10 380 A290
AR-2 04-15-93 85 15 <0.5 <0.5 24 <50
AR-2 08-26-93 <50 <0.5 <0.5 <0.5 <Q.5 <50
AR-2 10-08-93 <50 <0.5 <0.5 <0.5 <0.5 <50
AR-2 02-09-94 ANgZ <0.5 <0.5 <0.5 <0.5 <50
AR-2 05-04-94 <50 <0.5 <0.5 <0.5 <0.5 <50
AR-2 08-10-94 200 5 1.7 2.7 38 A55
AR-2 11-16-94 <50 0.8 <0.5 <0.5 <0.5 <50
AR-2 03-24-95 <50 6.2 <0.5 <0.5 0.6 <50
AR-2 06-05-95 <50 <0.5 <0.5 <0.5 <0.5 <50
esj/m:\2 16912 169mdb.x1s\Table 3:dcl Page 3
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ARCO Service Station 2169

Table 3

Historical Groundwater Analytical Data

889 West Grand Avenue, Qakland, CA

Date: 08-17-95

Project Number: 0805-129.02

Water
Well Sample
Desig- Field Ethyl- Total
nation Date TPHG Benzene Toluene benzene Xylenes TPHD
pefL ug/L pe/l Hg/L pe/L. Hg/l
ADR-] 02-09-94 3000 380 140 59 240 A110
ADR-1 05-04-94 2100 490 93 68 140 A60
ADR-1 08-10-94 150000 5400 15000 3600 24000 ANRLBO0
ADR-1 11-16-94 Not sampled: well contained floating product
ADR-1 03-24-95 Not sampled: well contained floating product
ADR-] 06-05-95 23000 310 420 300 1900 ~13000
ADR-2 02-09-94 83000 6300 6100 2000 11000 12000
ADR-2 05-04-94 36000 4600 2600 930 4500 A4200
ADR-2 08-10-94 Not sampled: well contained floating product
ADR-2 11-16-94 Not sampled: well contained floating product
ADR-2 03-24-95  Not sampled: well contained floating product
ADR-2 06-05-95 Not sampled: well contained floating product

TPHG: total petroleum hydrocarbons as gasoline
TPHD: 1otal perroleum hydrocarbons as diesel

pg/L: micrograms per liter
A sample contains 8 lower boiling point hydrocarbon quantitated as diesel; chromatogram does not match the typical diesel fingerprint
Ak sample contains a single non-fuel component eluting in the gasoline range, and quantified as gasoline
Ans cample contains a mixiure of diesel and a lower boiling point hydrocarbon quantitated as diesel; chromatogram does not match

the typical diesal fingerprint

Arar: sample contains components cluting in the dieset range, quantified as dieset; chromatogram does not match the typical diesel fingerprint
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Table 4
Approximate Cumulative Floating Product Recovered

ARCO Service Station 2169 Date: 08-17-95
889 West Grand Avenue, Oakland, CA Project Number: 0805-129.02
Well Floating
Desig- Product
nation Date Recovered
gallons
ADR-1 1994 0.0
ADR-2 0.0
ADR-1 1995 0.0
ADR-2 4.8
1994 o 1995 Total: 4.8

esjh 216972 169mdb.xIs\Table 4:dcl
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility ~Number: 2169 Vapor Treatment Unit: ThermTech Model
Location: 889 West Grand Avenue VAC-25, 250cfm Thermal/
Qakland, California Catalytic Oxidizer
Consuttant: EMCON Start-Up Date: 06-02-94
1921 Ringwood Avenue Reporting Period From: 06-02-94
San Jose, California To: 06-28-95
Begtnning Date: 06-02-94 06-02-94 06-07-94 06-16-94 06-22-94
Ending Date: 06-02-94 06-07-94 06-16-94 06-22-94 06-30-94
Down-time (days); 0.00 0.00 0.93 0.00 3.57
Total Operation (days): 0.07 5.05 8.07 6.05 4,43
Total Operation (hours): 1.7 i21.3 193.7 145.2 [06.3
Operation Hours to Date: 1.7 123.0 316.7 462.0 568.2
TPH Concentrations
Average Influent {(ppmv}): 18,000 16,000 830 1,100 230
Average Effluent (pprav): ND 45 ND 49 75.0
Benzene Concentrations
Average Influent (ppmv): 250 420 17 24 38
Average Effluent (ppmv): ND 0.30 ND 0.08 078
Flow Rates
Average Influent (scfm): 61.1 131.5 1453 194.1 176.7
Average Dilution (sefm): 184.2 91.8 69.9 0.0 0.0
Average Efftuent (scfm): 268.6 2523 2897 264.4 288.9
TPH-G Recovery Data
Recovery Rate {Ibs/hr): 11.12 21.26 1.22 2.16 0.41
Recovery Rate (Ibs/day): 266.80 510.34 29.25 51.77 9.86
Destruction Efficiency (%): 100.00 99,46 100.00 99.39 46.70
Product Recovered (1bs): 18.68 2579.35 236.08 313.27 43.64
Product Recovered to Date {(lbs): 18.68 2598.02 2834.10 3147.37 3191.01
Product Recovered to Date (gal): 3.11 433.00 472,35 524.56 531.83
Benzene Recovery Data
Recovery Rate {Ibs/hr): 0.185 0.670 0.030 0.056 0.008
Recovery Rate (lbs/day): 4,447 16.076 0.719 1.355 0.195
Destruction Efficiency (%): 100.00 99.86 100.00 99.56 66.45
Product Recovered (Ibs): 0.311 81.249 5.802 8.202 0.865
Product Recovered to Date (lbs): 0.311 81.561 87.363 95.565 $96.430
Product Recovered to Date (gal): 0.043 11.250 12.050 13.181 13.301
Page 1 Footnotes

ppmy = parts per million by volume

scfm = standard cubic feet per minute

tbs/hr = pounds per operationzl hour

lbs/day = pounds per day

Tbs = paunds

gal = gallons

ND = None Detected; Recovery data calculated using laboratory detection limits

Mates:
. Molecular weights used in recovery calculations are 65 for TPH and 78 for benzene.
2 Densities used in recovety calculations are 6.0 Ibs/gal for TPH and 7.25 1bs/gal for benzene.
3. All daia and calculations on this page were prepared by GeoStrategies, Inc. (GSI), as presented in Letter Report, Vapor Extraction Start Up and

Quurterly Groundwater Monitoring, Second Quarter 1994, (GS1, September 1994).
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Tabie 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 2169 Vapor Treatment Unit: ThermTech Model
Location: 889 West Grand Avenue VAC-23, 250cfm Thermal/
QOakland, California Catalytic Oxidizer
Consultant: EMCON Start-Up Date: 06-02-94
1921 Ringwood Avenue Reporting Period From: 06-02-94
San Jose, California To: 06-28-95
Date Begin: 06-30-94 07-15-94 07-20-94 08-01-94 08-15-94
Date End: 07-15-94 07-20.94 08-01-94 08-15-94 09-13-94
Mode of Oxidation: Thermal Thermal Thermal Catalytic Catalytic
Days of Operation: 6.9 38 0.3 7.2 10.0
Days of Downtime: 78 1.5 17 6.8 18.7
v Monitoring G .
Welt Field Influent, as gasoline: mg/m3(13(2) NA(11) NA NA NA NA
ppmv(3) NA NA NA NA NA
System Influent, as gasoline: mg/m3 5405 2027 1838 1838 1216
ppmv 2000 750 680 680 450
System Effiuent, as gasoline: mgfm3 30 ND 141 95 1
ppmy 110 ND 52 35 4.1
Well Field Influent, as benzene: mg/m3(4) NA NA NA NA NA
ppmyv NA NA NA NA NA
System Influent, as benzene: mg/m3 101 32 19 30 9.4
ppmy 31 0 6.0 9.1 29
System Effluent, as benzene: mg/m3 ND(12) ND 3.6 1.0 0.14
ppmv ND ND 1.1 0.31 0.044
Well Field Flow Rate, scfm(5): 164.4 197.7 183.9 206.4 211.7
System Influent Flow Rate, scfin: 1695 1952 186.7 195.6 2128
Destruction Efficiency, percent(6): 99.5 98.5 92.4 949 99.1
Emission Rates (pounds per day)(7)
Gasoline: 0.45 <1.05 2.36 1.66 0.21
Benzene: <0.01 <0.01 0.06 0.02 0.00
Operating Hours This Period: 165.1 2.1 83 1733 2410
Operating Hours To Date: 7333 823.4 8317 1005.0 1246.0
Pounds/ Hour Removal Rate, as gasoline(8): 343 1.48 1.28 1.35 0.97
Pounds Removed This Period, as gasoline(9): 366 133 1l 233 233
Pounds Removed To Date, as gasoline: 3757 3891 3901 4134 4368
Gallons Removed This Period, as gasoline(10): 94 22 2 39 39
Gallons Removed To Date, as gasoline; 626 649 650 689 728

e5j/hi\21692169tss.xIs\Table 5:dcl
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 2169 Vapor Treatment Unit: ThermTech Model
Location: 889 West Grand Avenue VAC-25, 250cfm Thermal/
Qakland, California Catalytic Oxidizer
Consultant: EMCON Start-Up Date: 06-02-94
1921 Ringwood Avenue Reporting Period From: 06-02-94
San Jose, California To: 06-28-95
Date Begin: 09-13-94 10-27-94
Date End: 10-27-94 11-29-94
Mode of Oxidation: Catalytic Catalytic
Days of Operation: 3as 03
Days of Downtime: 9.6 327
v Menitoring C trati
‘Well Field Influent, as gasoline: mg/m3(1)(2) NA NA(13)
ppmv(3) NA NA
System Influent, as gasoline: mg/m3 1216 NA
ppmy 450 NA
System Effluent, as gasoline: mg/m3 11 NA
ppmv 4.1 NA
Well Field Influent, as benzene: mg/m3(4) NA NA
ppmv NA NA
System Influent, as benzene: mg/m3 9.4 NA
pPpmv 29 NA
System Effluent, as benzene: mg/m3 0.14 NA
ppmy 0.044 NA
Well Field Flow Rate, scfm{5}: 2136 36.6
System Influent Flow Rate, scfm; 213.6 126.9
Destruction Efficiency, percent(6): 99.1 NA
Emission Rates (pounds per day)(7)
Gasoline: 021 NA
Benzene: 0.00 NA
Operating Hours This Period: 8287 11
Operating Hours To Date: 20747 2081.8
Pounds/ Hour Removal Rate, as gasoline(8): 097 0.00
Pounds Removed This Period, as gasoline(9): 806 0
Pounds Removed To Date, as gasoline: 5174 5174
Galtons Removed This Period, as gasoline(10): 134 1]
Gallons Removed To Date, as gasoline: 862 862
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 2169 Vapor Treatment Unit: ThermTech Model
Location: 889 West Grand Avenue VAC-25, 250cfm Thermal/
Oakland, California Catalytic Oxidizer
Consultant; EMCON Start-Up Date: 06-02-94
1921 Ringwood Avenue Reporting Pericd From: 06-02-94
San Jose, California To: 06-28-95
Date Begin: 11-29.94 01-03-95 02-01-95 03-03-95
Date End: 01-03-93 02-01-95 03-03-95 03-31-95
Mode of Oxidation: Catalytic Catalytic Catalytic Catalytic
Days of Operation: 18.5 23.0 0.0 0.0
Days of Downtime: 16.5 6.0 30.0 28.0
Yapor Monitoring Concentrations
Well Field Influent, as gasoline: mg/ma3(i)(14) 5600 <60 NA NA
ppmv(3) 1548 <17 NA NA
System Influent, as gasoline: mgfm3 1600 <60 NaA NA
ppmv 442 <17 NA NA
System Effluent, as gasoline: mg/m3 <60 <60 NA NA
ppmv <17 <17 NA NA
Well Field Influent, as benzene: mg/m3(4) 22 <0.5 NA NA
ppmyv 7 <0.1 NA NA
System Influent, as benzene: mg/m3 6.0 <0.5 NA NA
ppmvy 19 <0.1 NA NA
System Effluent, as benzene: mg/m3 <0.5 <0.5 NA NA
ppmy <0.1 <0.1 NA NA
Well Field Fiow Rate, sefm{5): 243 19.5 0.0 0.0
System Influent Flow Rate, scfm: 1393 1635 0.0 0.0
Destruction Efficiency, percent(6): 96.3 NA NA NA
Emission Rates (pounds per day)(7)
Gasoline: <0.75 <0.88 0.00 0.00
Benzene: <0.01 <0.01 0.00 0.00
Operating Hours This Pericd: 4437 3522 0.0 00
Operating Hours To Date: 25255 3077.7 30717 3077.7
Pounds/ Hour Removal Rate, as gasoline(8): 0.83 0.04 0.00 0.00
Pounds Removed This Period, as gasoline(9): 370 20 g 0
Pounds Removed To Date, as gasoline: 5544 5564 5564 5564
Gallons Removed This Peried, as gasoline(10): 62 3 0 Q
Gallons Removed To Date, as gasoline: 924 928 928 928
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Table §

Soil-Vapor Extraction System
Ogperation and Performance Data

Facility Number: 2169 Vapor Treatment Unit: ThermTech Model
Location: 889 West Grand Avenue VAC-25, 250cfm Thermal/
Oakland, California Catalytic Oxidizer
Consultant: EMCON Start-Up Date: 06-02-94
1921 Ringwood Avenue Reporting Period From: 06-02-94
San Jose, California To: 06-28-95
Date Begin: 03-31-95 04-28.95 05-30-95
Date End: 04-28-95 05-30-95 06-28-95
Mode of Oxidation: Caralytic Catalytic Catalytic
Days of Operation: 0.0 0.0 00
Days of Downtime: 28.0 32,0 29.0
Well Field Influent, as gasoline: mg/m3(1)(14) NA NA NA
ppmv(3) NA NA NA
System Influent, as gasoline: mg/m3 NA NA NA
ppmv NA NA NA
System Effluent, as gasoline: mg/m3 NA NA NA
ppmv NA NA NA
Welt Field Influent, as benzene: mgfm3(4) NA NA NA
ppmy NA NA NA
System Influent, as benzene: mg/m3 NA NA NA
ppmy NA NA NA
System Effluent, as benzene: mg/m3 NA NA NA
ppmyv NA NA NA
Well Field Flow Rate, scfm(5): 0.0 0.0 0.0
System influent Flow Rate, scfm: 80 0.0 0.0
Destruction Efficiency, percent(6): NA NA NA
Emission Rates {pounds per day}(7)
Gasoline: 0.00 0.00 0.00
Benzene: 0.00 0.00 0.00
QOperating Hours This Period: 0.0 0.0 0.0
Operating Hours Te Date: 30777 3077.7 0777
Pounds/ Hour Removal Rate, as gasoline(8): (.00 0.00 0.00
Pounds Removed This Period, as gasoline(9): 0 0 0
Pounds Removed To Date, as gasoline: 5564 5564 5564
Gallons Removed This Period, as gasoline(10): I} 0 )
Gallons Removed To Date, as gasoline: 928 928 928
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 2169 Vapor Treatment Unit: ThermTech Model
Location: 889 West Grand Avenue VAC-25, 250cfm Thermal/
Oakland, California Catalytic Oxidizer
Consultant: EMCON Start-Up Date: 06-02-94
1921 Ringwood Avenue Reporting Period From: 06-02-94
San Jose, California To: 06-28-95
CURRENT REPORTING PERIOD: 03-31-95 to 06-28-95
DAYS /HOURS IN PERIOD- 85.0 2136
DAYS / HOURS OF OPERATION: 0.0 0
DAYS / HOURS OF DOWN TIME: 89.0 2136
PERCENT OPERATIONAL: 0.0 %
PERIOD POUNDS REMOVED: 0
PERIOD GALLONS REMOVED: 0
AVERAGE SYSTEM INFLUENT FLOW RATE (scfm): 0.0

mg/m3: milligrems per cubic meter

Concentration {as gasoline in mg/m3} = [concentration (as gasoline in ppmy) x 65 Ib/ib-mele f 24.05 (Ib/m3/lb-mole of air)/mg]

ppmv, parts per million by volume

Concentration (as benzene in mg/m3) = [concentration (as benzene in ppmv) x 78 1b/Th-mole / 24.05 {Ibim3flb-mole of sirkmg]

scfm; flow in standard cubic feet per minute at one atmosphere and 70 degrees Farenheit

Destruction efficiency, percent = ([system tnfluent concentration (as gasoline in mg/m3) - system effiuent concentration (as gasoling in mg/m3)]

1 system influent concentration (as gasoline i mg/m3)) x 100 percent

7. Emission rates (pounds per day) = sysiem effluent concentration (as gasoline or benzene in mg/m3) x system influent flow rate (scfm) x 0.02832 m3/fi3
x 1440 minutes/day x 1 pound/454,000 mg

8 Pounds/ hour removal rate (as gasoline) = system influent concentration (as gasoline in mg/m3) x system influent flow rate (scfm)
% 0.02832 m3/t3 x 60 minutes/hour x 1 pound/454,000 mg

9. Pounds removed this period (as gasoline) = pounds/ hour removal rate x hours of operation

10. Gallons removed this period (as gasoling) = pounds removed this period (as gasoline) x 0.1667 gallons/pound of gasoline

11 NA =not analyzed

12 ND = Not detected at or above the method reporting limit

12, System was down for this entire period. The systern was operated for 7.1 hour on fresh air for check systern operation. No samples were collected,

14. Concentration (as gasoling in mg/m3) = [concentration {as gasoline 1n ppmv) x 87 IbAib-mole / 24.05 (ib/m3/ib-mole of air¥mg]

L R
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ARCOQ Service Station 2169

889 West Grand Avenue, Oakland, CA

Table 6

Soil-Vapor Extraction Well Data

Date: 08-17-95
Project Number: 0805-129.02

Well Identification
A-1 A-2 A-3 A4
Valve Vacuum Valve Vacuum Valve Vacuum Valve Vaciuum
Date Position TVHG Response Position TYHG Response Position TVHG Response Position TVHG Response
ppmv in-H20 ppmv in-H20 ppmyv in-H20 ppmv in-H2Q
06-02-94 open 12,300 FID 12 open 560 FID 10 open 20 FID 14 open O FID 9
06-07-94 open 8,200 FID 68 closed 600 FID NA closed 10 FID NA closed 0FID NA
06-16-94 open 3,600 FID 54 closed 70 FID 0 closed 0 FID 0 closed 0 FID 0
06-22-94 open 1,800 FID 81 open 260 FID 6 open O FID 12 open 0 FID 2
06-30-94 open 2,800 FID 67 open 450 FID 14 open 10 FID NA closed 0 FID 0
07-15-94 open 1,350 FID 64 open 160 FID 62 closed 50 FID NA closed 20 FID NA
07-15-94 open 2,860 FID 72 open 510 FID 71 closed 80 FID NA closed 30 FID NA
07-20-94 open 2,300 FID 76 open 1,200 FID 78 closed 0 FID NA closed 20 FID NA
08-01-94 open 3,000FID 68-73 open JOOFID 68-73 closed 20FID 68-73 closed 4300FID 68-73
08-15-94 open 1,200 FID 73 open 400 FID 71 open 20 FID 4 open 0 FID 2
09-13-94 open 410 FID 57 open 400 FID 62 closed 400 FID NA closed 0 FID NA
11-02-94 closed NA NA closed NA NA closed NA NA closed NA NA
12-15-94 closed NA NA closed NA NA closed NA NA closed NA NA
12-30-94 passive NA NA passive NA NA passive NA NA passive NA NA
01-13-95 passive NA 0 passive NA 0 passive NA (4] passive NA 0
01-26-95 passive NA 0 passive NA 0 passive NA 0 passive NA 0
03-31-95 |Systein was shut down on January 26, 1995

TVHG: concentration of total volatile hydrocarbons as gasoline

ppmv: parts per million by volume

in-H20: inches of water

open: open to the system

passive: open to the atmosphere

closed: closed to the sysiem and atmosphere

NA: not analyzed or not measured

FID: TVHG concentration was measured with 2 portable flame ionization detector
LARB: TVHG concentration was analyzed in the laboratory

PID: TVHG concentration was measered with a portable photoionization detector
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Table 6
Soil-Vapor Extraction Well Data

ARCO Service Station 2169 Date: 08-17-95
889 West Grand Avenue, Oakiand, CA Project Number: 0805-129.02
Well Identification
AV-1 AV-2 AV-3 AV-4
Valve Vacuum Valve Vacium Valve Vacuum Valve Vacuum
Date Position TVHG Response Position TVHG Response Position TVHG Response Position TVHG Response
ppmv in-H20 ppmv in-H20 ppmv in-H20 ppmv in-H20
L b

06-02-94 open 3,000 FID 8 open 13,470 FID 12 open 13,670 FID 12 open 13,680 FID 9
06-07-94 closed 2,800 FID NA open 4,100 FID 38 open 12,600 FID 74 open 14,110 FID 74
06-16-94 closed O FID 40 open 1,250 FID 55 open 2,400 FID 57 open 9,000 FID 55
06-22-94 open O FID 80 open 750 FID 80 open 1,100 FID 82 open 4,400 FID 83
06-30-94 opent 0 FID 56 open 1,000 FID 55 open 900 FID 69 open 6,300 FID 68
07-15-94 closed 1% FID NA open 750 FID 64 open 570 FID 64 open 7,160 FID 64
07-15-94 closed 130 FID NA open 4,500 FID 74 open 1,470 FID 74 open 12,780 FID 73
07-20-94 closed 30 FID NA open 1,200 FID 78 open 2,300 FID 79 open 3,200 FID 75
03-01-94 closed 30FID 638-73 open 1,000FID 68-73 open BOFID 68-73 open 4300FID 6%-73
08-15-94 open 80 FID 80 open 1,900 FID 74 open 500 FID 73 open 2,100 FID 73
09-13-94 closed 10 FID NA open 300 FID 65 open 230 FID 65 open 440 FID 64
11-02-94 closed NA NA closed NA NA closed NA NA closed NA NA
12-15-95 open NA 32 open 2.1 FID 35 closed NA NA open >1000 FID 34
12-30-94 passive NA NA passive NA NA passive NA NA opeit 679 PID 16
01-13-95 passive NA 15 passive NA 0 passive NA 0 open 463 PID 16
01-26-95 passive NA 27 passive NA 0 passive NA 0 open 1.8 FID 30
03-31-95 |System was shut down on January 26, 1995

TVHG: concentration of total volatile hydrocarbons as gasoline

ppmv: parts per million by volume

in-H20: inches of water

open: open to the system

passive: open to the atmosphere

closed: closed to the system and atmosphere

NA: not analyzed or not measured

FIE: TVHG concentration was measured with a portable flame ionization detector
LAB: TVHG concentration was analyzed in the laboratory

PID: TVHG concentration was measured with a portable photojonization detector
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Table 6
Soil-Vapor Extraction Well Data

ARCO Service Station 2169
8§89 West Grand Avenue, Oakland, CA

Date: 08-17-95
Project Number: 0805-129.02

Wel] Identification
AV-5 AV-6 AV-7 AR-2
Valve Vacuum Valve VYacuum Valve Vacuum Valve Vacuum
Date Position TVHG Response Position TVHG Response Position TVHG Response Position TVHG Response
ppmy in-H20 ppmv in-H20 ppmv in-H20 ppmv in-H20
06-02-94 open 13,680 FID 11 open 13,650 FID 12 open 13,690 FID 10 open 10 FID 11
06-07-94 open 13,400 FID 74 closed 40 FID NA open 13,800 FID T4 closed 30 FID NA
06-16-94 open 1,250 FID 56 closed 240 FID 0 open 3,200 FID 56 closed 0 FID 0
06-22-94 open 600 FID 82 open 70 FID 26 open 1,800 FID 82 open 20 FID 22
06-30-94 open 1,180 FID 33 open 10 FID 20 open 2,200 FID 69 open OFiD 13
07-15-94 open 2,120 FID 64 closed 200 FID NA open 2,000 FID 64 closed 15 FID NA
07-15-94 open 9.150 FID 72 closed 760 FID NA open 8,200 FID 74 closed 20 FID NA
07-20-54 open 1,200 FID 78 closed 20 FID NA open 2,100 FID 78 closed 200 FID NA
08-01-94 open 2560FID 68-73 closed IGOFID 68-73 open 8OFID 68-73 closed 30FID 68-73
08-15-94 open 1,100 FID 72 open 160 FID 26 open 30 FiD 73 open 130 FID 30
09-13-94 open 40 FID 59 open 10 FID 20 open 20 FID 50 closed 500 FID 66
11-02-94 closed NA NA closed NA NA closed NA NA closed NA NA
12-15-94 closed NA NA open 310 FID 11 closed NA NA closed NA NA
12-30-94 passive NA NA open 42 PID 16 passive NA NA passive NA NA
01-13-95 passive NA 1 open 46 PID 16 passive NA 0 passive NA Q
01-26-93 open 22FID 30 open 2.3 FID 30 passive NA 0 passive NA 0
03-31-95 |System was shut down on January 26, 1995

TVHG: conceniration of total volatile hydrocarbons as gasoline

ppmv: parts per million by volume

in-H20: inches of water

open: open to the system

passive: open to the aimosphere

closed: closed to the system and atmosphere

NA: not analyzed or not measared

FID: TVHG concentration was measured with a portable flame ionization detector
LAB: TVHG concentration was analyzed in the laboratory

PID: TVHG concentration was measured with a portable photoicnization detector
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ARCO Service Station 2169
889 West Grand Avenue, Oakland, CA

Table 6

Soil-Vapor Extraction Well Data

Date: 08-17-95

Project Number: 0805-129,02

Well Identification
ADR-1 ADR-2
Valve Vacuum Valve Vacuum Valve Vacuum Valve Vacrum
Date Position TVHG Response Position TVHG Response Position TVHG Response Position TVHG Response
ppmyv in-H20 ppmv in-H20 ppmv in-H20 ppmy in-H20
06-02-94 open 71,000 FID 1 open 460 FID 13
06-07-94 open 14,160 FID 73 open 11,916 FID 75
06-16-94 open 5,400 FID 54 open 5,400 FID 57
06-22-94 open 2,550 FID 80 open 2,700 FID 83
06-30-94 open 4,000 FID 67 open 4,300 FID 69
07-15-94 open 4,010 FID 64 open 2,150 FID 64
07-15-94 open 7.850 FID 72 open 9,530 FID 93
07-20-94 open 2,800 FID 78 open 3,500FID 75
08-01-94 open 5I00FID 68-73 open 4,250 FID 68-73
08-15-94 open 1,500 FID 72 open 1,800 FID 75
09-13-94 open 250 FID 58 open 440 FID 66
11-02-94 closed NA NA closed NA NA
12-15-94 open >1000 FID 35 open >1000 FID 36
12-30-94 open 39 PID 16 open 273 PID 16
01-13-95 open 58 PID 16 open 160 PID 16
01-26-95 open 22 FID 30 open 44YFID 390
03-31-95 [System was shut down on January 26, 1995
1
TVHG: concentration of total volatile hydrocarbons as gasoline
pprmv: parts per million by volume
{§in-H2O: inches of water

apen: opet: to the system

passive: open to the atmosphere

closed: closed to the system and atmosphere

NA: not analyzed or not measured

FID: TVHG concentration was measured with a portable flame ionization detector

LAB: TVHG concentration was analyzed in the laboratory

PID: TVHG concentration was measured with a portable photoionization detector
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Table 7

Air-Sparge System

Operation and Performance Data

Facility Number; 2169
Location: 889 West Grand Avenue
Oakland, California

Consultant: EMCON
1921 Ringwood Avenue

Air-Sparge Unit: 3-horse power

Conde blower

Start-Up Date: 07-15-94
Reporting Period From: 07-15-94

San Jose, California To: 06-28-95

Date Begin: 07-15-94 08-01-94 08-01-94 {8-01-94 08-15-94
Date End: 08-01-94 08-01-94 08-01-94 08-15-94 09-13-94
Days of Operation: 55 0.0 0.1 72 10.0
Days of Downtime: 10.5 0.0 0.0 6.8 8.7
Air-Sparge Well Status;

AS-1 open open open open open

AS-2 open open open open open

AS-3 open open open open open

AS-4 open open open open open

AS-5 open open open open open
Air-Sparge Well Pressure (psig) (1):

AS-1 2.8 2.8 3.0 2.0 24

AS-2 3.0 3.0 2.8 2.2 24

AS-3 3.6 3.6 38 31 22

AS4 KN 3.1 34 30 2.8

AS-5 28 28 3.2 28 32
Total Air-Sparge Flow Rate (scfm) (2): 250 29.0 29.0 27.0 29.0
Total Air-Sparge Pressure (psig): 5.0 2.8 2.8 2.6 3.0
Dissolved Oxygen {mg/L) (3%

Air-Sparge Wells:

AS-1 NA 4) NA NA NA NA

AS-2 NA NA NA NA NA

AS-3 NA NA NA NA NA

AS-4 NA NA NA NA NA

AS-5 NA NA NA NA NA
Depth to Water (ft-BGS) (5):

Air-Sparge Wells:

AS-1 NA NA NA NA NA

AS-2 NA NA NA NA NA

AS-3 NA NA NA NA NA

AS-4 NA NA NA NA NA

AS-5 NA NA NA NA NA
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Table 7

Air-Sparge System

Operation and Performance Data

Facility Number: 2169
Location: 889 West Grand Avenue
Oakland, California

Consultant: EMCON
1921 Ringwood Avenue

Air-Sparge Unit: 3-horse power

Conde blower

Start-Up Date: 07-15-94
Reporting Pericd From: (7-15-94

San Jose, California To: 06-28-95

Date Begin: 09-13-94 11-28-94 01-03-95 02-03-95 03-31-95
Date End: 11-28-94 01-03-95 (2-03-95 03-31-95 06-28-95
Days of Operation: 0.0 0.0 0.0 0.0 0.0
Days of Downtime: 76.0 36.0 31.0 56.0 89.0
Air-Sparge Well Status:

AS5-1 closed closed closed closed closed

AS-2 closed closed closed closed closed

AS-3 closed closed closed closed closed

AS-4 closed closed closed closed closed

AS-5 closed closed closed closed closed
Air-Sparge Well Pressure (psig) (1):

AS-1 0.0 0.0 0.0 0.0 0.0

AS-2 0.0 0.0 0.0 0.0 0.0

AS-3 0.0 0.0 0.0 0.0 0.0

AS-4 0.0 00 Q.0 00 0.0

AS-5 0.0 0.0 0.0 0.0 0.0
Total Air-Sparge Flow Rate (scfm) (2): 0.0 0.0 0.0 0.0 0.0
Total Air-Sparge Pressure (psig): 0.0 0.0 0.0 0.0 0.0
Dissolved Oxygen (mg/L) (3):

Air-Sparge Wells:

AS-1 14 NA NA NA NA

AS-2 1.2 NA NA NA NA

AS-3 1.2 NA NA NA NA

AS-4 0.8 NA NA NA NA

AS-5 1.4 NA NA NA NA
Depth to Water {(ft-BGS) {5):

Air-Sparge Wells:

AS-1 10.55 NA NA 8.79 NA

AS-2 11,29 NA NA 9.37 NA

AS-3 10.78 NA NA 893 NA

AS-4 10.27 NA NA 843 NA

AS-5 10.65 NA NA 8.80 NA
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Table 7
Air-Sparge System
Operation and Performance Data

Facility Number: 2169
Location: 889 West Grand Avenue
Oakland, California

Consultant: EMCON
1921 Ringwood Avenue
San Jose, California

Air-Sparge Unit

Start-Up Date
Reporting Period  From
To

: 3-horse power
Conde blower

: 07-15-94
: 07-15-94
: 06-28-95

CURRENT REPORTING PERIOD:
DAYS / HOURS IN PERIOD:
DAYS / HOURS OF OPERATION:
DAYS /HOURS OF DOWN TIME:
PERCENT OPERATIONAL:

03-31-95 o 06-28-95

89.0 2136
0.0 0
39.0 2136
0.0%

psig: pounds per square inch gauge

scfm: standard cubic feet per minute at 14.7 psi and 70° F
mg/L: miiligrams per kiter

NA: not available or not analyzed

fi-BGS: feet below grade surface

o L
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WEST GRAND AVENUE

EXPLANATION

[

: I ® Groundwater monitoring well
ves @ a3 ® Groundwater recovery well
it U B o
Q& g"‘ C:«:@_Zj s D Vapor extraction well
- z
z
5 AS<_33~ — T g @ Groundwater recovery/vapor
< . extraction well
=3 AS-2 G~ 1+ AV-6 O | :
=" o 0 Air sparging well
Y _
Dol AVT4e 1 = ; O Junction box
LLs
Centerline of trench carrying
=1 subgrade remediation piping
- - (See note below)
of«G A . ¥ =4 54 & 2 T A e o - T
AM/PM MARKET f - Stub—out (pipes capped below
BUILDING grade). A brass monument
: marker exists above the stub-—
I = ‘ o out location
£ .// E Lo Sewer clean out
OAS=1 - [l=—————FORMER W.O. <
®A-6 B TANK SITE _ o - Existing electrical panel
T RV —
20 T3P MTA Av —,
“ i:__i NDA 5-3 : WD Waier meter
‘ i |, TREATMENT 5 '
\; {1 COMPQUHD A-4 @ Wells A—-1, A=2, A-3, A-4,
PLANTER = and AR-2 also serve as
\ 5 _PLAN_TER_ ) . . vapor exiraction wells.

W

- -~ " » - L2 a3

@ A-5

22nd  STREET

NOTE: Subgrade remeadiation piping consists of individual 27
PVC, Sch 40 vapor lines from each vapor extraction
well (A—1 through A—4, AV-1 through AV-7, ADR-1,
ADR=-2 and AR-2), two 1" PVC Sch 40 electrical
conduits manifolded fo each well and stubout location
(2 = 17 PVC aslec. conduits from A-4 to compound,
2 — 17 conduits from A-3, AV—6, AV-4, AS~2, AS-3
and AV-5 to compound, and 2 — 1° conduits connecting
all remaining wells), a 2° Sch 80 PVC air sparge pipe
from each sparge well to the compound and a 4 PVC

Sch 40 secondary containment pipe for future ground—
water extrdcticn (1 — 4" pipe from A—4 to manifold
compound, 1 -~ 4 manifold pipe from AV-5, AS-3,

REFERENCE: From ARCO Site Plan (4/22/91),
field observations (2/2/93), and Second
Quarisr Map from GeoStratagles inc. (3/94).

LAUNDRY FACILITY

AS—2, AV—-4, AV-6 and A-3 to compound, 1 — 4 pipe
from AV-1, A5-1, AV-3 and one from other wells to
compound).

40 80 FLET
|

ARCO PRODUCTS COMPANY FIGURE NO.

SERVICE STATION 2169, 389 WEST GRAND AVENUE 2
OAKLAND, CALIFORNIA

@ emcon SoALE O

PROJECT NOQ.
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WEST GRAND AVENUE

or measurable

* Groundwater elevation was not

REFERENCE: From ARCO Site Plan (4/22/91), used in contouring

field observations (2/2/93), and Second

Quarter Map from GeoStrategies Inc. (3/94). LAUNDRY FACILITY

ARCC PROLUCTS COMPANY FIGURE NO.

SERVICE STATION 2169, 889 WEST GRAND AVENUE
{@’ EM con SCALE: O 40 80 FEET QUARTERLY GROUNDWATER MONITORING 3

1 1 ] ] OAKLAND, CALIFORNIA

GROUNDWATER DATA PROJECT NO.
SECOND QUARTER 1995 - 805-~129.02

I /£>(A 3 .
- 3.31 -
» AV SL y i R
Z i . z '
4 oas-3 2 13
I @ —" - o
o s - =2 av-s ]
4 Gt
I L P - ? EXPLANATION
AV-4
I , - — ® Groundwater monitoring well
/_—ﬁﬁ/ % x 7{; * ® Groundwater recovery weli
l — /A@giRKEI ® Vapor extraction well
/ // BUILDING = Groundwater recovery/vcpor
L=c extraction well
I / 190 ! o ' ) .
FORMER 10 = nt o Air sparging well
usr-—-l‘ OAs— T —17Z
l T XFORMER W0 = (3.03) Groundwater elevation (Ft.—MSL);
AV 2 11 |®AV=3m NS .
_ \ f= S Rudllad- 5/ Groundwater elevation contour
I 40 ey | 30T Gowsh
(3.55)
PLANTE;\ ® 4 TPH, as gasoline concentrafion
l . \.\‘_ AV-7 PLANTER ) 1,500/ (ug/L) sampled 6/5/95
N T ) N 310
‘ZS..‘\ - Benzene co/nc7nfrc:’non (ug/L);
sampled 6/5/95
\ ~
' O ~ ND Not detected above reporting
Approximate direction of groundwater .CD ™~ limit for TPHG (50 ug/L) and
~ benzene (0.5 ug/L)
flow showmg gradient (caiculated \ 22nd STREET ~— 5
= using wells A—=2, A—4, and A-5) ¢ NS Not sampled; not scheduled
i for chemical analysis
A FP Floating product
! NR Not reported; data not available
>
!
Y
1
o
5




Figure 4

ARCO Service Station 2169
Soil-Yapor Extraction and Treatment System
Historical System Influent TVHG and Benzene Concentrations
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Figure 5

ARCO Service Station 2169
Soil-Vapor Extraction and Treatment System
Historical Hydrocarbon Removal Rates
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APPENDIX A

FIELD DATA SHEETS, SECOND QUARTER 1995
GROUNDWATER MONITORING EVENT



NN N U SN A R e e .

DEPTH TO WATER/FLOATING PRODUCT SURVEY

FIELD REPORT

6/5‘/7'5

PROJECT # : 1775-235.01 STATION ADDRESS : 899 West Grand Avenue DATE :

ARCO STATION # : 2169 FIELD TECHNIGIAN : J/c /2os's DAY : f  viay
well Well Locking FIRST SECOND DEPTHTO | FLOATING WELL _'/
ptw| WELL Box Lid Well | DEPTHTO | DEPTH TO | FLOATING | PRODUCT TOTAL
Crdar D Seal | Secure | Gasket | Lock Cap WATER WATER PRODUCT | THICKNESS DEPTH COMMENTS
(fest) {teat) {feat) {feet) {feet)

1| a2 |ox|pEVes | wd V2| fge | 172 wn | w252 e s
2 | A3 |k Y06 B lyed|pe | 124/ 12,99 | _pA PA | R0 | wage s 120y
3| A4 Lok s |NO\wetd fo| yjg0 | jl 70| Nn | wa |23y
4| AR2 |pie | B (No |wodlws 12 09| Jaom| /A | v | 577
5 | A6 |QOK Y [N les | (0.9¢ | 1006 | NA | /A 1977
6 | AR-1_|ok | Vs | s |Wang] po [[37 (37 L NA pA | RY.0 |0 /ATy, 4/ Loy
7| A e Vool Y v (#2102 | rrz | an A LY sy 0 130 v
8| A5 ok 1¥s [N2 nk |yps |10 7/3[/043 | yn | pR 208 | onte /ey
9 | ADR-1 | DE1Ves |y 5 | no |72 {23 | o | A EZS
10| ADR-2 | 9K | y5 lno (e INo | [958 [ilds [ JiS |30 |R%s

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1




n Rev. 3,2/94
l ‘w, WATEf SAMPLE FIELD DAT . SHEET
Emcon PROVECT No: )7 752350/ SAMPLE ID: A=/
I “eoCTE  pyRGEDBY: M ZrSS CUENTNAME: fled 2/ (4
SAMPLED [B} LU LS LOCATION: <ZAi.(A .;\_n.:; <A
I TYPE: Ground Water Surface Water = Treatment Effluent Cther,
CASING DIAMETER (inches): 2 R 4 4.5 6 Qther
l CASING ELEVATION (feetMsL) : __ /YA VOLUME INCASING {gal): _ <. FC
DEPTH TO WATER (feet): _/ (/3 CALCULATED PURGE (gal): JY¥. S5
l DEPTH OF WELL (feet): 5044 ACTUAL PURGE VOL. (gal): _/S <
l DATE PURGED: ([5/7S stat@aoory 96  End(eaconn LFPE
DATE SAMPLED: (g / f/ 7z Start (2400 Hr) L7585 End (2400 Hy)
I TIME VOLUME pH TEMPERATURE ~ COLOR TURBIDITY
(2400 Hr) (gall) (unts) (umno cme 2s‘ ) (P (visuai) (visual)
Iql{ 5 o Clf éﬂs Ljvr Prr  yUop
Bl 8. oo 695 /&70 9.4 T v
Y5 {50 293 663 L9.2 i v
I D.0.(ppm): =LA ODOR: 4—!,5/"7' VYA nA
. . ) . (CCBALTO-500) (NTUO.200
Field QT samples ;::llected at this waeil: Parameters fieid filtered at this weil: or 0 - 1000)
I BURGING EQUIPMENT !
— 2" Blacdaer Fump — Bailer (TeflON®) —_—  2* Blagder Pump e Bailer (Taflon®)
I -l—/- Centntugal Pump —— Baier {PVC) = [DL Samptar o Bailer {Stainkass Steel)
—— Submeiaibie Pump ——  Baiier (Stamiess Stos) s Clpper e Submarsibie Pump
— Wil Wizargm™ wseeme  Dachcated — Well Wizargm™ — Dedicawd
I Qther: Other:
I WELL INTEGRITY : 6228 LoCK 8:  AONL
REMARKS :
Il Meter Calibration: Dma:%ﬁ Time: _{é/;_ Meter Sarral#:m— Temperature °F:
( EC 1000 / ) (o J(pH7 / } (pH 10 ! Y (pH4 / )
I Location of previous calibration: A -
o ’ l
l Signature: /7 /&' pre— Reviewed By: %_ Page ___ of % ,

-
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Il Il BN IR N I B O pgn W B Em e

[ A 04 )
m ey, 3, 2t
,@, WATE.. SAMPLE FIELD DA'..A SHEET
EMCON PROJECT NO: J7175 235 .0/ SAMPLE ID: ,IQ ~ )

ABBOCIATED PURGED BY: m ‘ ﬂﬂS < CLIENT NAME: MQ’) 2/ 6)4
samPLED BY: /M 055 LOCATION: E2AUEL ANT) (’A
TYPE: Ground Water .14 Surface Water ____  Treatment Effluent ____ Other
CASING DIAMETER (inches): 2 3. 4__. 45__  6——_ Other —
CASING ELEVATION (feet/MSL) : pA VOLUME IN CASING (gal.): %7 4
DEPTH TO WATER (feat); _ [ 72> CALCULATED PURGE (gal): _ /Y. 7.2
DEPTH OF WELL (feet): _ 25  ACTUAL PURGE VOL (gal.) : (5.0
DATE PURGED: % / 4‘/ 45 Start (2400 Hr) .Z"U 7 End (2400 Hr) L2220
DATE SAMPLED: (s ‘/ ‘;’(/ 29 Start (2400 Hr) End (2400 Hr)
TIME VOLUME pH E.C. TEMPERATURE COLCR TURBIDITY
{2400 Hr) (gal.) {units) {umhow/em @ 25° C) (°F) (visuai) {visuai)
(29 S (/! 1[27 614 Lot el moo
(p7 _ _[oo L7 /0.6t 9.4 / y
[220 /50 bS5 /99 _bis J V4
D. 0. ppm): MO ovor: 207E N NA
e . ) {CCBALTO0-500) (NTUG-200
Fiald QC samples collected at this well: Parameters tield filtered at this weil: or 0 - 1000)
N _NA
PURGING EQUIPMENT SAMPLING EQUIPMENT
- 2" Blacdar Pump — Bajter (Taflon®} -— 2° Blatdar Pump _.!"'..../ Baiier (Toflon®)
.‘i Centnfugal Pump e Bailer (FVC) —— DDL Sampier o Bailer (Stainiess Stool)
——— Submersibie Pump — Bailer (Stainiess Steel) e Dipper —  Submessible Pump
— Weil Wizargm —  Dodicated — Well WiZzargm™ —— Dadicated
Other: Cther:

WELL INTEGRITY : é?bv LOCK #: _ANE

REMARKS :

Maeter Calibration: Date; Time: l&i Meter Serial #: ?02/ O Temperature °F{Zé£
(Ec1000 G121 (000 ) (01 __) (pH7 T 1 202) (107171 Lovy (o 3Fh 1 )
Location of previous caiibration: -

LSignature:W v /ﬁ/k—/ Reviewed By: 77 Pagez of % )




Hev. 3, 2/94

WATEF SAMPLE FiELD DAT" SHEET
PROJECT NO: [/ 275~ 235, 2/ savpLEn; A5

PURGED BY: /Y. ,2s55 CLENTNaME: ALep /¢ 9

sampLED BY: M, 255 LOCATION: ZAZLANS . 4
Fd
TYPE: Ground Water.(é Surface Water Treatment Efiuent .. Other

faag)
<&
EMCON

ANBOCIATES

SUE_FE_y NN TS N N BN W O aE B N EE aEl

- .

CASING DIAMETER (inches): 2__Y 3 4 45 . 6’  Other
CASING ELEVATION (feet/MSL) : NA VOLUME IN CASING {gal.): ;.,/ 3
DEPTH TO WATER (feet): _ /. #3 CALCULATED PURGE (gal): _Z. 52
DEPTH OF WELL (feet) 2. ® ACTUAL PURGE VOL (gal): __/0:O
DATE PURGED: _(p / 5/ 7‘;““ Start (2400 Hr) [50 2 End (2400 Hr) 1S/°8
DATE SAMPLED: /5 {/ A Stant 2400 Hr) LE25_ End 2400 Hy __—
TIME VOLUME pH EC. TEMPERATURE CCLOR TURBIDITY
(2400 Hr) (92.) (units) {umhosicm @ 25° C) (*F) (visual) (visuai)
J‘/ 2 2 (@] [(29 ‘;é- E [‘;lﬂ'fiﬂ# Ao
[SIC 2.0 ey 12/ AP I Tpenc £
/5/2 2.0 219 {/25 olo 3 74 /7
D.O. (ppmy —ALZA ODOR: @ %7— LN addl
. (CCBALTO0-500) (NTUQ-200
Fisid QC sampies collectad at this waii: Parameters fiald filterea at this well; or 0 - 1000)
rha A/
EURGING EQUIPMENT SAMPLING EQUIPMENT
- o' Blaoder Pump - Bailer (Toflond) —— 2" Blacdaer Fump _"_/_ Bailer {ToNond)
Centrrtugal Pump Bailer (PVC) wsmee  DDL Sampler == Bailer (Slainiass Stoai)
- Submersible Pump = Baiier (Staintess Stoed) ~— Dipper = Submeraists Pump
Qther: Other:
WELL INTEGRITY ; Goop Locks: 2283
REMARKS :
Meter Calibration: Date: % Time: & Mater Serial #: ?‘Q/ o Temparatura °F:
( EC 1000 / Yol Y(pH7 / ) (pH 10 / Y(pHA /)
Location of previous caiibration: A"?
Signature: )%‘ZA- W Reviewed By: 5/// Page 3 of % y

7



Rev. 3,2/94

o) - -
‘@’ WATE™ SAMPLE FIELD DA™ \ SHEET

EmcoN PROJECTNo: [/ 7$- 2350/ saMPLEID: A~
A880CIATES  pyneen v, ﬂ?, flo5F CLENT NAME: A]Q,CE cQ_/C_g?
sampLeDBY: N, £25S ocation: OAKLAND | A
TYPE: Ground Water e Surface Water Treatment Effluent Qther
CASING DIAMETER (inches): 2 1/ 3 4 45 6  Other
CASING ELEVATION (feet/MSL) : NA VOLUME INCASING (gai): __ X 9&
DEPTH TO WATER (feet): _L.OL _ calcuLaTED PURGE (gal): 25 69
DEPTH OF WELL (feat) : ___927/ 7 ACTUAL PURGE VOL. (gat): __7.©O
DATE PURGED: Q/ 9/ gs Start (2400 H) L2225 End(2400mn {357
DATE SAMPLED: &z/f [ 25 Start 2400 Hn) L39S End 2400 Hr) __—
TIME VOLUME pH EC. TEMPERATURE COLOR TURBIDITY
{2400 Hr) (gal.) units) {umhos/cm@ 25° C} %‘F} {visuaj) (visuah
/3¢ 2.0 7 08 77 (77 L liwvy
B2 ko 7./9 121 6% -6 " 4
{237 9:.0_ 2. 27 [/Z7 LY. 7 {r i
0. O. (ppm): _A/Z‘_‘___ ODOR: /\/&Wf J\/A AN
(COBALTO0-500) (NTUO- 200
Field QC sampies caoilected at this waeil: Parameters field filtereq at this wail; or 0 - 1000)
A
BURGING  EQUIPMENT SAMPUING EQUIPMENT
—— 2" Blacdar Pump e Bailer (Toflon®) — 2 Blagder Pump L Bailer (Taons)
e Conmtuga Pump — Baiior (PVC) ~—— DDL Sampier =  Bailer (Staniess Slosl)
— Submersibia Pump e Bailer (Stainiass Stesl) — Dlpper o  Submarsibis Pump
— WOl WiZarcs ——  Dodicatec — Wil Wizargm —  Dodicated
Qther: Cther:
WELL mrssmw:éjﬁﬁ LoeK #: SAE3
REMARKS :

Metar Calibration: Data: é[ %2 % /C Time: (ozfé Meater Senal #: F Oz/ g Termperature °F:

(EC 1000 ) (D Y(pH 7 / ) (pH 10 / Y(pH4 /
Location of previous catibration: A "Q

LSignature: TM (Z‘c‘ ’zﬂ/ Reviewed By: W Page 4 of %

—_—)




‘/-\ Rev. 3, 2/94
& WATEF SAMPLE FIELD DAT . SHEET

PROJECT NO: | 225 — 23501 sampLED: Mdo [
EMCON
sesocures  pyparppy: M. /2sS CUENTNAME: AL A/
SAMPLED BY: /M. }&sS LOGATION: _©AK (w0 s A
TYPE: Ground Water Surface Water .. Treatment Efffuent Other
CASING DIAMETER (inches): 2. _ 3 4 45— sl other
CASING ELEVATION (feetMSL) : /" VOLUME INCASING (gal): _ =214 7 -
DEPTH TO WATER (festy: _ [l 37 CALCULATED PURGE (gal): o 5=
DEPTH OF WELL (fest): _ %0 ACTUAL PURGE VOL. (gal): ?ﬂo
DATE PURGED: &ﬁ%_ start2400H) /727 End (2400 ) /_(fzci_
DATE SAMPLED; [of7 /25 Start (2400 Hr) End (2400 Hr)
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) {gal.) {units) (wmhowem@ 25° C) °F {visual) {visuat)

L7 QA4S 272 _[32] L229 Bl Mary
1409 _ Dy ok 490 Samays ’

-l

L .,ég_;_é_mg,ﬂ/? 77 (i, 219 st per  prar

D. O. (ppm): AN oobor: K- PV/A MR
. . . (CCBALTO-500) (NTUD-200
Fieid QC samples collectad at this waeil: Parameters fisid fitared at this weil: or 0 - 1600}
D ~A
BURGING EQUIPMENT ING £
72‘ Blaodar Pump - Bailor (Teflon®) e 2* Blaoder Pump s  Bailer (Teftons)
— Submesaibla Pump e Bailer (Slaniess Steed) wnuw  Dipper = Submacsibls Pump
Other: Other:
WELL INTEGRITY : G=op LOCK #: NINE
REMARKS :

DQ. XYY lﬁnb‘o)« 5

Meter Calibraton: Date: 6 g Time: ZQ-IS Meter Sarial #: 7;2/ (4 Temperature °F:

( EC 1000 / Y(0Dl Y (pH 7 / } (pH 10 ; ) (pH 4 /
Location of previous calibration: Q ~ A

—_—)

Signature: - m L }/ Reviewed By: v/ Page 5 4%

-w!-----

ety



&

WATEI SAMPLE FIELD DAT . SHEET

Rev. 3,284 )

: - S.6/ . -
EMCON FPROECT No: _[) 79 ‘ 22 SAMPLEID: __AQR- 7P~
ssscciates  pugeenpy: /2 £osS CLIENT NAME: M 2/G 4
sampLenBy: JH, 2u58S tocation: SARUAND . ¢ A
TYPE: Ground Water JZ Surface Water Tre:styt Effluent Other
CASING DIAMETER (inches): 2. __ 3 4 4.5 6 Cther
CASING ELEVATION (feetMSL): _ A/A VOLUME INCASING (gat): __ Zl+/{
DEPTH TO WATER (feet) : /209 CALCULATED PURGE (gal.) : JB, 33
QEPTH OF WELL (feet) : J7/ AGCTUAL PURGE VOL. (gal.): __22.5
DATE PURGED: /:/ s/75 Start (2400 Hy) L2275 End (2400 Hy [2SY
DATE SAMPLED: (& / g /75 Start (2400Hn) L2025 __  End(2400HH
TIME VOLUME pH EC. TEMPEHATUHE COLOR TURBIDITY
{2400 Hr) (gal.) {umits) {(wmhos/cm@ 25° C) (\nsual) {visual)
[fe5 7.9/ O A Pop
[6120 ARG 7,5t ,7/3 3’, U')/Vrﬁ,énf T
(25 325 7.50 F7%3 %? ~
D.O. (ppm); A ooor: LNONG- JAZA oA
(COBALT 0 - 500) {(NTU O - 200
Fiaid QT samplas caliscted at this weil: Parameters fieid filtered at this wail; or 0 + 1000)
AR A
BURGING EQUIPMENT
2" Blaadar Pump v Bailer (Toflon®) —— 2 Blagder Pump — Bailer (Taflon®)
_/[ Centniugal Pump wnmeme  Bailae (PVC) — QDL Sampier = Bailer (Stainiass Sloe:)
e Submeraitie Pump ——  Bailer (Staniass Stesl) e Dipprer = Submarsible Pymp
-— Well Wizargm —  Daccated ammme Well Wizarg™ —  Qedicated
Cthar: Cther:

_boor

WELL INTEGRITY:

=

REMARKS .

LOCK #:

Meter Calibration: Date: 61;2 rZ;

( EC 1000 } (Ol

Location of previous calibration:

Y{pH7

~l

e: .._é;zﬁ Metar Serial #:?D)/ &

/

Signature: 7)% d/\'&' }4"‘7"__

Reviewed By: 6/%

Temperaturae °F:
)(pH4

) (pH 10 / /

—_—)

Page 6
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@)  WATEP SAMPLE FIELD DATA\ SHEET
EMCON PROJECT No: 1175 -435,0] savPLEiD: ADA - [

ASBOGIATES PURGED BY: M /2068 CLIENT NAME: -M@L

SAMPLED BY: /M. [a5S Location: Ve A |, 4
r
TYPE: Ground Water _._l{ Surface Water _____  Treatment Effuent Other
CASINGDIAMETER (inches): 2. a___. 442 45 6  Other
CASING ELEVATION (feet/MSL) : HA VOLUME IN CASING (gal.): L.7Y
DEPTH TO WATER (feety : __ [/ OF CALCULATED PURGE (gal): _RO.S¥
OEPTH OF WELL (feet) : éu ! 9 ACTUAL PURGE VOL. (gal): {IO/ O
oATE PURGED: G/S/ 75 Start (2400 Hn £2¥2___ End(aaconn [S¥T
DATE SAMPLED: (9/ 5 / ss Start (2400 Hy) End (2400 Hr) __
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
2400 i) (gad.) {urits) {wmhos/em@ 25° C) i) (visuai) (visuat)
/ /o 274 [ 35 L77 Grey  jlay

19"/5 L%o (93 /679 6%S Lol Crey oz
547 = o 2l _[69R . 2o/ h B

D.0. (pprmy: L ODCR: %‘j AT FYAA NN
_ (COBALTD-500)  (NTUOQ- 200
Field QC samples collected at this waii; Parameters field filterea at this weil: o 0 - 1000)
NA N} S
BUBGING EQUIPMENT SAMPLING EQUIPMENT
o 2' Blacder Pump woemee  Bailor (Taflond) — 2* Blacder Pump L=""gailer (Toflon2)
el Centnfugal Pump e Bailot (FVC) e DDL Sampier ——  Bailer (Stainless Stead
e Wolt Wizasg™ =  Dadicatad v— Well Wizard™ — Dedicand
Other: Other:
WELL INTEGRITY : &0 LocKs:  S2T3
Y : : 773 vhile  privesae.
REMARKS : ééf/\/ MoTood Byl L AL ,'«,/jq
Meter Calibration: Date: M Time: 214 Matar Serial #: ? 2/0 Temperature °F:
{ EC 1000 Y (ol Y{pH7 ! Y{pH 10 / Y(pHa ! }
Location of previous calibration: A P
Signhature: W V’W Reviewed By: 5/\ Page J of q\

/96
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@ WATEFP SAMPLE FIELD DATA\ SHEET

EMCON PROJECT Ne: 775 —-238.2/ SAMPLEID: __ /A DA -3
ME0CTH  pURGEDBY: [ flosS CUENTNAME: (RLLRS 2/, 9
SAMPLED BY: I, Fls¢S LOCATION: 24k | - A

TYPE: Ground Water _'{_ Surface Water —___  Treatment Efluent . Other
CASING DIAMETER (inches): 2___ 3 4 1" 45

6. Other

CASING ELEVATION (feet/MSL) : DA VOLUME IN CASING (gal.): AJA

DEPTH TO WATER (fest): — (] . Y$ CALCULATED PURGE (gal): __ n/R
DEPTH OF WELL (fest): _ 24 S ACTUAL PURGE VOL. (gal): ___n~JA

4

DATEPURGED: = NA  ganpaooHy _NA  End(2s00Hy oA
DATE SAMPLED: _- MR Start (2400 Hr) 0 End (2400 Hny S

TIME VOLUME pH E.C. TEMPERATURE COLCRH TURBIDITY
{2400 Hr) {gaL) {units) {umhosicm@ 25* C) {*F) {visual) (visual)

— WELlL OONTAwED = 3ot oF_ preowoT
Do rNoT .S‘Qﬂ}mi’» !

D.O. (ppmy: —NA ODOR: ST#or S N ~A

(CCBALTO-500) (NTUO-200
or 0 - 1000)

Field QC samples c{o{{imad at this wall: Parameters fieid fittared at this weil:

ol
EURGING EQUIPMENT SAMELING EQUIPMENT

2° Blaodar Pump Baiier (Taflon®)
Cantrfugal Purnp Bailer (PVC)
Submersibia Pump Bailer (Stamiass Stem)
Well Wizaram™ Dedicated

Qther: yal

2* Blaader Pump e Bailer (Toflond)

ODL Sampier — Baler (Stainisss Stasl)

Olpper —— Submassibls Pump
Well Wizarg™ st Qodicated
R

1]

{10

WELL INTEGRITY: coov LocK #: _ NWE

IELC  CoNTRnen proouor Do o7
REMARKS ; gA'/"?ﬂ‘CL . —

Meter Calibratron: Dato:m Time: Za/ S Meter Serial #: _202&___ Temperaturs °F:

( EC 1000 / yol J(pHT / )(pH10 / Y(pH4 ’
Locaton of previous calibration: A "c9~

Signaturemk' Jé’t" Reviewed By: j Z Page C(; of Cg

—)

J
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APPENDIX B

ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY
DOCUMENTATION FOR GROUNDWATER MONITORING
SAMPLES, SECOND QUARTER 1995



Columbia

Analytical

Serviceg
June 20, 1995 Service Request No. S950705
John Young
EMCON

1921 Ringwood Avenue
San Jose, CA 95131

Re: ARCO Facility No. 2169 / EMCON Project No. 0805-129.02

Dear Mr. Young:

Attached are the results of the water sample(s) submitted to our lab on June 6, 1995.
For your reference, these analyses have been assigned our service request number
S950705.

All analyses were performed consistent with our faboratory’s quality assurance
program. All results are intended to be considered in their entirety, and CAS is not
responsible for use of less than the complete report. Results apply only to the
samples analyzed.

Please call if you have any questions.

Respectfully submitted:

COLUMBIA ANALYTICAL SERVICES, INC.

(nedio Qode Pocrn,

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

001

1921 Ringwood Avenus + Son lose. California 95431 » Telephone 408/437-2400 « Fax 408/437-9356



ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

ACRONLST.DOC

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
Califorma Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is 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

Not Applicable

Not Analyzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement
Not Detected at or above the MRL

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

12/22/94



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request:
Project: ARCO Facility No, 2169/EMCON Project No.0805-129,02 Date Collected:
Sample Matrix:  Water Date Received:
Date Extracted:
Date Analyzed:

Sample Name

A-2 (25)
AR-2 (29
A-6 (27
AR-1 (28)
A-1 (24)

A-5 (30)
ADR-1 (21)
Method Blank
Method Blank

BTEX and TPH as Gasoling
EPA Methods 5030/8020/California DHS LUFT Method

Analyte:
Units'
Method Reporting Limit;

Lab Code

5950705-001
S950705-002
85950705-003
$950705-004
5950705-005
S950703-006
§950705-007
S950615-WBI
5950616-WB1

¥ Raised MRL due to matrix interference.

Approved By:

7 i

TPH as
Gasoline

ug/L (ppb)
50

160
190
1,500
57,000
23,000

Benzene Toluene
ug/L (ppb)  ug/L (ppb)
0.5 0.5
ND ND
ND ND
ND <0.6%
10 ND
310 27
2,700 4,600
310 420
ND ND
ND ND

SABTXGAS/061694

950703 XLS - Weblex 620093

5950705
6/5/95
6/6/95

NA
6/15-16/95

Ethyl-
benzene
ug/L (ppb)
0.5

0.8
36
1,500
300

Date: ? 2:9[ 9‘?5 ~

Xylenes,
Total

ug/L (ppb)
0.5

R

&
ta

76
6,800
1,900

g8
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Analyte

Benzene
Toluene
Ethylbenzene

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EMCON Service Request:
ARCO Facility No. 2169/EMCON Project No.0805-129.02 Date Collected:
Water Date Received:
Date Extracted:
Date Analyzed:
Matrix Spike/Duplicate Matrix Spike Summary
BTE
EPA Methods 5030/8020
Units: ug/L (ppb}
A-5(30)

5950705-006

Spike Level Sample Spike Result
MS DMS Resut MS DMS

3,600 5,000 2,69 7360 7470
3,000 5,000 4,600 9,040 9,280
5,000 5,000 1480 6,100 6,260

Approved By: Wd’w

Percent Recovery

MS

93
89
92

DM518/060199
950703 XLS - wBtems 6/20/95

CAS
Acceptance
DMS Litmits
9% 75-135
94 73-136
96 69-142

S950705
6/5/95
6/6/95
NA
6/15/95

Relative
Percent

Difference

1

Date: 9/24? S
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Client:
Project:

EMCON

ARCO Facility No. 2169/EMCON Project No.0805-129,02

Sample Matrix: Water

Sample Name

A2 (25)
AR-2 (29)
A6 (27)
AR-1 (28)
A-1 (29)

A-5 (30)
ADR-1 (21)
A-5 (30) (MS)

A-5 (30) (DMS)

Method Blank
Method Blank

Approved By:

4 / Tl

QA/QC Report

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

Lab Code

$5950705-001
5950705-002
8950705-003
$950705-004
5950705-005
5950705-006
S950705-007

5950°705-006MS
$5950705-006DMS

5950615-WBI
5950616-WB1

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request: $950705
Date Collected: 6/5/95
Date Received: 6/6/95
Date Extracted: NA
Date Analyzed: 6/15-16/95

Percent Recovery
o,ot,06-Triflnorotoluene

94
93
97
102
94
97
99
98
96
95
91

CAS Acceptance Limits: 09-116

SUR 11062994

950703 XLS - GBTX StV 6/20/95

Dateféfé SU

Page No.,
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Client:
Project:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total
Gasoline

Approved By;

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
EMCON Service Request: S950705

ARCO Facility No. 2169/EMCON Project No.0805-129.02 Date Analyzed: 6/15/95

Initial Cahbration Verification (ICV) Summary

1CV25AL/060194

950705 XLS - weblxeal 6/2095

BTEX and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method
Units: ppb
CAS
Percent
Recovery
True Percent Acceptance

Value Result Recovery Limits

25 24.5 98 85-115

25 233 93 85-115

25 239 96 85-115

75 68.7 92 85-115

250 247 29 90-110

/ @ 5”"
] f&’\,,‘ Date: 7

Page No.: O n ['



COLUMBIA ANALYTICAL SERVICES, INC,
Analytical Report

Client: EMCON Service Reguest: 1952522
I Project: ARCO Products Company #2169/#0805-129.02 Date Collected: 6/5/95
Sample Matrix: Water Date Recetved: 6/7/95
Date Extracted: 6/8/95

Tatal Petroleum Hydrocarbons as Diesel
EPA Methods 3510/8015M/California DHS LUFT Method

Units: ug/l. (ppb)

. Sample Name Lab Code Date Analyzed MRL Result
AR-2 (29) L.952522-001 6/8/95 50 ND
AR-1 (28) 1952522002 6/8/95 30 580*
A-1 (24) L952522-003 6/8/95 50 710*
ADR-1(21) L952522-004 6/8/95 30 13000%*
Method Blank L952522-MB 6/8/95 30 ND

* Chromatogram fingerprint is not characteristic of diesel, however, hydrocarbons in
the gasoline range were detected at the reported concentration.

Approved By: &CJXQ Mﬂ/z Date: @/ / FR /éi C—S

TAMBLBO?1 594 \/ 0 ( [

L952522 XL.S - B0k Sa 6/1295 Page No .

6925 CANQGA AVENUE | CANOGA PARK, CA 91303 | 818 587-5550 ] FAX 818 587-5555



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Service Reguest: 1.952522
Project: ARCQG Products Company #2169/#0805-129.02 Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Extracted: NA

Date Analyzed: NA

Surrogate Recovery Summary
‘Total Petraleum Hydrocarbons as Diesel
EPA Methods 3510/8015M/California DHS LUFT Method
Percent Recovery

Sample Name Lab Code p -Terphenyl
AR-2 (29) 1952522-001 87
AR-1 (28) 1952522002 78
A-1{24) 1952522-003 83
ADR-1 (21) 1952522-004 80
Method Blank 1952522-MB 70

Approved By: &Alﬁ W

CAS Acceptance Limits:  50-140

Date: @ //Q/ QS

SUR1062994
L952522. XL.5 - 301 5srhds 6/1 2795

6925 CANOGA AVENUE

CANOGA PARK, CA 91303 |

818 587-5550 |

PageNo

FAX 818 587-5555
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Clicnt: EMCON Service Request: 1952522
Project: ARCO Products Company #2169/4#0805-129.02 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 6/8/95
Date Analyzed: 6/9/95

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary*
Total Petroleum Hydrocarbons as Diesel
EPA Methods 3510/80 15M/California DHS LUFT Method

Units; pg/L (ppb)

Percent Recovery

CAS Relative
True Value Result Acceptance Percent
Analyte LCS DLCS LCS DLCS LCS DLCS Limits Difference
Diesel 2000 2000 1960 1950 98 98 70-140 <1
* Sample quantity was insufficient to perform matrix spike and matrix spike duplicate, Three separate,

replicate one liter samples are required to analyze sample and spikes.

Approved By:

DLCS/060194
1952522, %LS - gendes3 6412405

Date: ng 1;2,[ E; )
Page No O {) €y
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