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1.0 INTRODUCTION

This report describes the events, and presents the findings of soil vapor extraction (SVE) testing
performed on December 6, 1994 by Environmental Science & Engineering, Inc. (ESE} at Core
Resource, Inc. Property No. 4826 located at 2740 Broadway in Oakland, California (Figure 1).
This testing was conducted to determine whether SVE is a suitable technology for the remediation
of volatile gasoline constituents identified in soil at the site. This report documents the procedures
and methods used during this testing and presents the results of the site work. Recommendations

are also provided.

1.1 Scope of Work
To determine whether SVE technology could be utilized to remediate volatile gasoline
constituents identified in underground storage tank (UST) excavation backfill and native

sediments at the site, ESE performed the following tasks:

. Measured water levels in six site wells, MW-1, MW-3, MW-7, VW-1, VW-2, and VW-3;

. Dewatered wells MW-3, VW-1, VW-2, and VW-3;

. Measured well vacuums prior to commencing SVE testing;

. Purged air from wells MW-1, MW-3, VW-1, VW-2, and VW-3 and measured soil vapors
for percent oxygen (O,), carbon dioxide (CO,), lower explosivity limit (LEL), and volatile

organic compounds (VOCs),

. ‘Extracted soil vapors from well VW-3 during the first test and from well VW-1 during
the second test; |

. Continuously monitored airflow in the extraction wells; and

. Monitored air flow, vacuum (V), O,, CO,, LEL, and VOCs in surrounding wells during

each of the SVE tests.
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2.0 BACKGROUND

2.1 Site Setting
Core Resource, Inc. Property No. 4826 is located at 2740 Broadway in Oakland, California (site).
The site is at an approximate elevation of 30 feet above mean sea level (AMSL) and is located

in a commercial district of Qakland (Figure 1).

2.2 Site History

The site is currently utilized as an automobile sales and maintenance facility. Two former
underground storage tanks (USTs) were l.ocated at the north side of the site along 28th Street
(Figure 2). One UST was utilized for the storage of gasoline and the other was utilized for the
storage of waste oil. Both USTs were excavated and removed during August, 1988 (SEMCO,
1989). Soil samples collected from the excavation during the removal of the USTs were reported
to contain detectable concentrations of total petroleum hydrocarbons as gasoline (TPH-G), and

benzene, toluene, ethylbenzene, and total xylenes (BTEX).

Subsurface investigations performed at the site by ESE indicate the presence of gasoline
constituents in the UST backfill and a perched sand layer of variable thickness (approximately
0.5 to 2 feet) extending across the site (ESE, 1989; ESE, 1991a; ESE, 1991b; ESE, 1992; ESE,
1993; ESE, 1994). The impacted sand layer varies in depth across the site from approximately
11 feet below grade at MW-1 to 17 feet below grade at MW-7. Soil samples collected at the
vicinity of the UST backfill have been reported to contain the highest concentrations of gasoline

constituents.
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3.0 PROCEDURES

On December 6, 1994 ESE performed two SVE tests at the site. VW-3 was utilized as the
extraction well for the first test (Test #1) and VW-1 was the utilized as the extraction well for
the second test (Test #2). Site wells VW-1, VW-2, VW-3, MW-1, and MW-3 were also utilized
as SVE monitoring wells during each of the tests except when being utilized as an extraction

well.

The depth to water was measured in all wells prior to the commencement of Test #1 and ground -

water was extracted from wells MW-3, VW-1, VW-2, and VW-3 using a vacuum truck. A total

of approximately 600 gallons of water was extracted with most being removed from well VW-3
installed in the UST excavation backfill material. All water was extracted and hauled by
Integrated Wastestream Management (ar State licensed hauler) of Milpitas, California to the
Gibson Recycling Facility located at Redwood City, California.

Initial vacuum readings were recorded at wells VW-1, VW-2, VW-3, MW-1, and MW-3. Air
was then purged from each of the wells using a low-volume vacuum pump and CO,, O,, LEL,
and VOC concentrations were measured in the offgas. CO,, O,, and LEL concentrations were
measured in percentages using a hand-held Gastech Model 3220. VOC concentrations were
measured in parts per million (ppm) using a hand-held HNu Photoionization Detector (PID). Air

purging data and measured concentrations are provided in Appendix A.

Soil vapor was then extracted from well VW-3 at a rate of épproximatcly 90 standard cubic feet
per minute (SCFM) for a period of approximately two hours. Air was removed with a five
horsepower internal combustion blower and vented through a moisture knockout followed by two
55-gallon drums of granular activated carbon (GAC). The GAC removed any gasoline
constituents from the extracted soil vapor prior to atmospheric discharge as required by the Bay

Area Air Quality Management District (BAAQMD).
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Parameters including well temperature, V, CO,, O,, LEL, and VOC concentration were monitored
in wells VW-1, VW-2, MW-1, and MW-3 during Test #1. SVE test data is provided in
Appendix A. One air sample was collected during Test #1, prior to GAC treatment, after a
period of approximately ten minutes and a second air sample was collected at the end of the test. -
Both air samples were submitted under chain of custody documentation to a state-certified
laboratory and analyzed for TPH-G using EPA Method 8015 (modified per CA LUFT) and
BTEX using EPA Method 8020. Laboratory reports with chain of custody documents are
provided in Appendix B. '

Test #1 was performed for a period of 105 minutes. At the end of Test #1, well vacuums were

monitored until initial conditions were reestablished.

Test #2 was performed using well VW-1 as an extraction well at a flow rate of approximately
10 SCFM. At a well vacuum of 10 inches of water column, water became entrained in the
airflow. The water then rose in the extraction well above the screened interval thereby preventing
further extraction of soil vapors. The SVE blower was furned off approximately one minute after

the start of Test #2. Data collected during Test #2 data is provided in Appendix B.
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4.0 _RESULTS

Laboratory reports for vapor samples collected during this investigation are provided in Appendix

A. Soil vapor samples collected during Test #1 were reported to contain the following:

VW-3-1 10 2,300 21 190 47 330

VW-3-2 105 2,400 18 270 33 320

* Refers to time into SVE test with Time=0 minutes as the starting poini.

Soil vapor samples were not obtained during Test #2 due to rapid water entrainment early in the

test.

The vacuum of approximately 90 SCFM applied to well VW-3 during Test #1 created measurable
vacuum in all of the observation wells. Measurable vacuum was sustained in .the observation
wells through the duration of the test and water level increases ranging from six to ten inches in
wells VW-1, VW-2, and MW-1 were observed. Field data collected during the SVE testing is
provided in Appendix A. Figure 2 presents a measurement of V, and LEL, O,, and CO,
concentrations in each well during Test #1. Figure 3 presents measurements of the same

parameters approximately 60 minutes after commencing Test #1.

Recovery times to initial vacuum conditions were monitored after terminating vapor extraction
from well VW-3 during Test #1. Recovery times were observed to vary from an immediate
response in the extraction well, VW-3, to a maximum of 48 minutes in the observation wells,

VW-1, VW-2, MW-1, and MW-3.
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5.0 CONCLUSION

Data collected during Test #1 conducted at well VW-3 in the backfill of the former UST
excavation indicates that the use of SVE technology is a feasible method for remediating, the
gasohne—:mpacted backﬁll and 5011 in the former UST location.- The- average reported
concentration of TPH-G in vapor samples collected during Test #1 was 2,350 mxlhgram:s per

cubic meter (mg/m?®) ‘indicating a TPH-G éxtraction rate of 19 pounds per day. The vacuum
-response noted during Test #1 in wells VW-1, VW-2, MW-1, and MW-3 suggests that soil vapor

was potentially being extracted from within the permeable sand layer located approximately 20
feet below grade at the site. Test #1 data indicates that an extraction rate of 90 SCFM applied
at well VW-3 provided sufficient subsurface airflow to extract appreciable quantities of volatile

gasoline constituents from the impacted vadose soils in the proximity of the former UST location.

Test #2 conducted at well VW-1, a well screened over the sand layer located approximately 20
feet below grade, was not successful due to the rapid influx of ground water. Therefore
conventional SVE cannot be successfully applied at locations other than the former UST

excavation backfill.
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6.0 RECOMMENDATIONS

Based on the findings presented in this report, ESE recommends the following:

A soil vapor extraction (SVE) system should be installed at site well VW-3 to remediate

VOCs present in the soils in the proximity of the former UST location;

The SVE system should be rated at 50 to 100 SCFM with one well (VW-3) utilized as

the extraction well;

A Remedial Action Plan (RAP) should be prepafed that details the conceptual design of

the system, the remedial objectives of the project, the SVE monitoring and operations, and

~ the stage at which decommissioning will occur;

The RAP should be submitted to the Alameda County Health Care Services Agency
(HCSA) for approval to proceed;

A final system design, including plans and specifications, an equipment cost, a
construction schedule, a monitoring schedule, an operations schedule, and an operations

and maintenance manual should be prepared; and,

The SVE system should then be constructed, operated, monitored, and decommissioned

when pre-established cleanup goals are attained.
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APPENDIX A

SOIL VAPOR EXTRACTION TEST DATA SHEETS
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APPENDIX B

LABORATORY ANALYTICAL RESULTS WITH CHAIN OF CUSTODY



Curtis & Tompkins, Ltd., Analvtical Laboratories. Since 1878
2323 Fifth Street, Berkeley. CA 94710, Phone (510) 486-C900 '

Date: 16-DEC-94 I

Lab Job Number: 118921
Project ID: 6-93-5093
Location: Vorelco

Reviewed by: "'TAMA | Mﬂf(’f&"r\"\—w

Reviewed by:

This package may be reproduced only in its entirety.
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Cb Curtis & Tompkins, Lid.

LABORATORY NUMBER: 118921 DATE SAMPLED: 12/06/94
CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING DATE RECEIVED: 12/07/94
PROJECT ID: 6-93-5093 DATE ANALYZED: 12/09/94
LOCATION: VORELCO DATE REPORTED: 12/16/94

Total Volatile Hydrocarbons as Gasoline in Air Samples
California DOHS Method
LUFT Manual October 19289

LAB ID CLIENT ID TVH AS REPORTING SURROGATE
GASOLINE LIMIT RECOVERIES
<==(mg/cubic meter)--> TFT BB

118921-001 VW-3-1 2,300 130 73% 83%

118921-002 VW-3-2 2,400 130 84% 86%

METHOD BLANK N/A ND 50 75% 75%

TFT = Trifluorotoluene (Limits: 69-120}
BB = Bromobenzene (Limits: 70-122)

ND = Not detected at or above reporting limit.

QA/QC SUMMARY: BS/BSD

(Limit: <25 )
(Limit: 75-125)

RPD, % : 1
RECOVERY, % _ 92




LABORATORY NUMBER: 118921

CLIENT: ENVIRONMENTAL SCIENCE & ENGINEERING
PROJECT ID: 6-93-5093

LOCATION: VORELCO

Cb Curtis & Tompkins, Ltd,

DATE SAMPLED:

DATE RECEIVED:
DATE ANALYZED:
DATE REPCRTED:

Benzene, Toluene, Ethyl Benzene, Xylenes by EFA 8020
" Extraction by EPA 5030 Purge and Trap

LAB 1D CLIENT ID BENZENE TOLUENE ETHYL TOTAL REPORTING SURROGATE
BENZENE  XYLENES  LIMIT RECOVERIES

Crmmmmmmmo (mg/cubic meter) ----=----- > TFT BE
118921-001  Wu-3-1 - 21 190 47 330 1.3 130% %4 %
118921-002  WW-3-2 18 170 53 320 1.3 128% 93 %
METHOD BLANK  N/A KD ND ND KD 6.5 102% 9%

TFT = Trifluorotoluene (Limits: 58-130)
BB = Bromobenzene (Limits: 62-131)

ND = Not detected at or above reporting limit.
Reporting Limit applies to all analytes. -

QA/QC SUMMARY: LABORATORY CHECK SAMPLE

LCS RECOVERY, %

96

12/06/94
12707794
12/09/94
12/16/94

{Limits: 75-125)
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