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November 5, 1991

Mr. Paul Smith

Alameda County Health Care Services Agency
Hazardous Materials Division

80 Swan Way, Room 200

QOakland, California 94621

Re: ACHCSA Letter of 10/7/91 regarding ARCO Station 276 at 10600 MacArthur
Boulevard, Qakland, California.

Dear Mr. Smith:

I have received your letter dated October 7, 1991 submitted in response to ARCO’s Work
Plan for Subsurface Investigation and Remediation and Addendum One to the Work Plan
(RESNA, June 27, 1991), Addendum Two to the Work Plan (RESNA, September 23, 1991),
and my letter to ACHCSA dated September 6, 1991.

This letter is an attempt to clarify questions raised in your letter concerning existing off site
vapor extraction system and the proposed on site vapor extraction system at the subject site.
Items you requested clarification on will be addressed in the order listed in your letter.

1. You are requested to provide a map indicating the locations of the existing
vapor extraction wells also indicating the locations of the proposed vapor and
extraction wells. Please also provide a plumbing schematic indicating the
locations of all piping connections into and out of the Remedi-cat treatment
system.

Figure 1 is a map showing locations of existing vapor extraction wells and probes. Figure
2 is 2 map showing locations of proposed vapor extraction wells as depicted in the
Addendum One to Work Plan (RESNA, June 27, 1991).

Figure 3 depicts a plan of the offsite vapor treatment system plan and profile.

Figure 4 contains schematic diagrams showing the process diagram, electrical single-line
diagram, electric conduit detail, service and joint service trench sections, and plumbing
details.
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Figure § is a set of notes depicting specifications which were used by the contractor during
installation of the offsite vapor extraction system.

2. Please provide this office with information indicating how the efficacy of the
treatment system will be evaluated. Evaluation of the treatment system
should include sampling at some specified frequency to evaluate the
extraction from each vapor well or series of vapor wells of the same line.

Appendix A is a copy of the Pacific Environmental Group Inc. (Pacific) report to ARCO
dated February 16, 1990. This report details results of vapor extraction performance testing
at the site, Results of this testing were used in design of the existing offsite and proposed
on site system.

Appendix B is a memorandum from Mr, Dan Landry , Pacific Engineer to Mr. Joel
Coffman, RESNA Project Geologist, which details monitoring of the system. As stated in
this memorandum, the system is monitored bi-weekly as required in the permit issued by the
Bay Area Air Quality Management District. This monitoring includes monthly bag sampling
of the influent to the treatment unit and twice a month monitoring of influent and effluent
of the treatment unit as well as the influent from the well field with a photoionization
detector (PID). In addition, monthly monitoring of individual wells to evaluate efficiency
of hydrocarbon removal will commence in November 1991 (Appendix B).

As each vapor well can be individually controlled, each well can be opened up to the system
vacuum independent of other wells, The influence/vacuum it induces at other wells can be
measured and thus the radius of influence (ROI) can be determined. Similarly, the
combined effect of operating all wells/probes at one time will also be measured which
allows for calculation of overall ROIL. This can be done on a quarterly basis to determine
if some wells are clean and should be turned off the system or if some need to be enhanced.

3. You are requested to provide this office with some estimation of the
anticipated length of time which both the off site and on site system are
expected to operate. Please also provide a description of how an effectively
site will be determined.

As part of the proposed on site vapor extraction well installation, laboratory analysis of soil
samples collected from the borings drilled for well installation wilt help delineate the extent
of hydrocarbon impacted soils and provide information concerning concentrations of
hydrocarbons in the soil. From this information, the approximate volume and specific type
of hydrocarbons impacting soil can be calculated. Based on the treatment unit’s ability to
treat at a flow rate of approximately 250 cubic feet per minute (cfm), the calculated volume
of impacted soil, and the estimated concentrations of hydrocarbons in soil in the area,
maximum pounds per day (Ibs/day) of removed hydrocarbons can be calculated. Much of
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this necessary information will not be known until the on site vapor wells are installed. The
maximum lbs/day of removed hydrocarbons removed may be limited or adjusted based on
permit requirements.

4, You are requested to indicate how the proposed system will prevent further
migration of pollutant off site.

Combined with groundwater treatment, further migration will be prevented since hydraulic
control will be maintained and faster hydrocarbon removal rates will be achieved by vapor
extraction. The proposed groundwater recovery well (Addendum Two to Work Plan,
RESNA, September 23, 1991) is scheduled to be installed the week of October 28, 1991 with
an aquifer pump and recovery test to be performed in November 1991 for evaluation of
aquifer characteristics to facilitate groundwater treatment system design.

5. It is my understanding that the existing system was installed by Pacific
Environmental Group, Inc. (PEG) and the proposed system will be installed
and operated by RESNA Applied GeoSystems (AG). There is some concern
by this office that there will be difficulty in coordinating the efforts of twe
consultants so that reports which are submitted for Agency review are
intelligible. Please specify the measures which will be taken to integrate
information from both consultants, The information in question includes:
information relating to the details of the proposed treatment system,
quarterly progress reporting and the evaluation of both the new and old
system during operation and at the completion of the project and also any
proposed groundwater treatment proposals and reports.

RESNA and Pacific Environmental Group, Inc. (PEG) have been working in conjunction
and in close communication concerning this project for some months. RESNA has been
performing quarterly groundwater monitoring and issuing reports accordingly for the on site
portion of this project. PEG has been issuing reports concerning the off site system. This
set up will continue. The investigations related to on site system installation and
groundwater treatment system evaluation and design will be conducted and reported by
RESNA. As stated in the memorandum in Appendix B, little difficulty in coordination of
this project between the consultants is anticipated.

The installation of a groundwater recovery well (RW-1) portion of the Work Plan is
acceptable. You are required to provide additional information as it becomes
available regarding the feasibility of utilizing RW-1 for groundwater treatmeni in an
anticipated future Work Plan proposal for a groundwater treatment system.

As stated in response to item 4 above, the installation of the recovery well has been
scheduled. Following the pump and recovery test, a detailed report of the findings,
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interpretations, and conclusions will be issued as stated in the Addendum Two to Work Plan
(RESNA, September 23, 1991). This report will be followed by a proposal for a
groundwater treatment system to be designed and permitted for installation at the site.

As usual, don’t hesitate to cafl me at (415) 571-2469 if you have any questions.

Sincerely,

Y~ A
Chuck Carmel
Environmental Engineer

attachments

cc:  K.A. Christie, ARCO
Chris Winsor, ARCO
Mr. Gil Jensen, Alameda County District Attorney’s Office
Mr. John Meck, ARCO Legal
Joel Coffman, RESNA
Dan Landry, Pacific Environmental Group, Inc.
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February 16, 1990
Project Number 330-40.03

Mr. Kyle Christie

ARCO Petroleum Products Company
P.0. Box 5811

San Mateo, California 94402

Re: ARCO Service Station No. 0276
10600 MacArthur Boulevard at 106th Street

Oakland, California

Dear Mr. Christie:

Pacific Environmental Group, Inc. (PACIFIC) is pleased to submit
this report concerning ongoing environmental services in an area
adjacent to the ARCO station referenced above. At the request
of ARCO, PACIFIC has develcoped a design for the installation and
operation of an in-situ soil venting system at this site. The
following is a description of the project site and background,
the performance testing, and the soil venting system.

SITE DESCRIPTION AND BACKGROUND

The project site is a parking lot adjacent to southern boundary
of the ARCO station located at 10600 MacArthur Boulevard,
oakland, California (Figure 1). The soil venting system has
been designed to remediate an area of approximately 90 feet by
100 feet with soils containing petroleum hydrocarbons. The
parking lot is part of a commercial development known as

Foothill Square Shopping Center.

The presence of petroleum hydrocarbons in the soil in varying
concentrations was previously noted in the Preliminary Report of
cnvironmental Investigation, ARCO Station Number 276, May 12,
1989, prepared by Applied Geosystems, and a soil vapor
investigation perrormed by PACIFIC on June 21 and 22, 1989, and
reported to ARCO in PACIFIC’s letter report of July 17, 1989.

During the PACIFIC investigation a total of sixteen soil gas
probes were installed, both at the ARCO station and in the
adjacent parking lot. Probes installed in the parking lot were
sampled at two depth intervals: 17 to 19 feet and 22 to 24 feet
deep. As previously reported by PACIFIC, total hydrocarbon
concentrations in the upper sample elevations ranged from 5

parts per million (ppm) to 31,900 ppm; total petroleum
concentrations in the lower sample elevations ranged from 20 ppm

to 40,000 ppm.

1601 Civic Center Orive, Suite 202, Santa Clara, California 95050, (408) 984-6536
FAX: (408) 243-391
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Remedial efforts at the site are currently focused on off-site
soil vapor extraction. On-site remedial activities should be
initiated following the ongoing tank replacement project. This
should avoid the potential destruction of an on-site soil vapor
extraction system during the tank replacement project.

PERFORMANCE TESTING

Vapor extraction probes were installed at the site in order to
test the feasibility of soil venting as a remedial method, and
to provide data for the design of an in-situ scil venting
system. Six vapor extraction probes, consisting of one-half
inch diameter steel pipe, and an existing three inch diameter
monitoring well were used to execute the performance testing.

Three of the probes were driven to depths of 20 feet, with
perforations from 15 to 20 feet deep, while the three remaining
probes were driven to a depth of thirty feet, with perforations
from 24 to 29 feet deep (see Figure 2). The perforated sections
allow for the flow of vapors from the soil into the extraction

vents.

Results of the performance testing indicated that subsurface
soil conditions would support a soil venting system
incorporating vapor extraction vents spaced approximately 30
feet on center (see Table 1). The proposed system design

actually incorporated a closer vent spacing layout of
approximately 15 to 20 feet on center, in an effort to expedite

remediation at the regquest cof ARCO.

SOIL VENTING SYSTEM

The in-situ soil venting system consists of two major
components:

Twenty five soil vapor extraction probes (or soil

o
vents), one vadose well, associated piping, and
manifold device

Q A mobile extraction and treatment device

The twenty five soll vents, consisting of one-half inch diameter
steel pipe, were driven to depths of up to 34 feet with
pneumatic equipment (see Figure 3). Seven of the soil vents are
perforated from a depth of 16 to 21 feet, while the eighteen
remaining soil vents are perforated from 25 to 34 feet. The
original design called for the installation of twenty eight soil
extraction probes, but subsurface obstructions prevented the
installation of three probes. Since the design incorporated a
vent spacing more compact than required by subsurface
conditions, the elimination of these probes should not impact
the effectiveness of the remedial effort.
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In addition, an existing three-inch monitoring well is utilized
as a vadose well for the remediation of soils containing
petroleum hydrocarbons between the depths of approximately 22
and 27 feet. This well is essentially an oversized soil vent
which provides a medium for a higher flow rates of vapors from

soils in the vicinity of the well.

Both the soil vents and the vadose well have been piped to a
below-grade manifold device which will control individual vapor
extraction flow rates. The vent piping has been routed across
the site in shallow trenches and buried in the trenches at a
depth of approximately one foot. The surface of the parking lot
in the remediation area was repaired with asphalt paving to

match the surrounding surfaces.

A mobile extraction and treatment device shall be used initially
to extract and treat soil vapor for petroleum hydrocarbons. The
device consists of an extraction pump or blower, and an internal
combustion engine powered by propane. This device is capable of
extracting soil vapor and oxidizing greater than 98% of the
petroleum hydrocarbons. Zmissions from the combustion device
shall comply with the requirements of air-guality permits issued
by the Bay Area Air Quality Management District (BAAQMD). The
combustion device has previously been permitted on other sites
under the BAAQMD’s jurisdiction, and the permit has been

transferred to this site.

After hydrocarbon concentrations are reduced to levels which are
anticipated %o be acceptable for long term ambient venting
(LTAV), the mobile extraction and combustion device shall be
replaced by an electric vacuum pump and dilution system. The
system is tentatively scheduled to begin operation in
mid~February 1990, and is projected to continue operating for

approximately one year.

A report on the system installation and initial start-up
monitoring data will be forthcoming. PACIFIC appreciates this
opportunity o be of service. Please call if you have any

questions concerning the contents of this report.

Sincerely,
CIFIC ENVIRONMENTAL GROUP, INC.

V& (

Robert h /W nzlau, P.E. \ e
Senlior Engineer

No. 37385
EXP. 6-30-52 7/
:Gm\i!,//<§7/

enclosures
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TABLE 1
INFLUENCE STUDY PERFORMANCE DATA
Probe/Well Influence Extraction Perforated Capture Extraction Probe/Well
ID Vac({"H20) Note cfm Depth Radius Vacuum ("Hq) Diameter

Extrc >MW3 - 14.0 22.0-27.0"' -= B.0 3.ov .

a .1 - 15.0-20.0" 5.0 -- 1/2"

B .02 - 15.0~20.0" 15.0 - 1/2m

C 0 - 15.0-20.0" 20.0° - 1/2v

F .17 - 24.0-29.0’ 20.0 et /20
Extrc >MW3 - 12.0 22.0-27.07 - 8.0 3.on

A . -— 15.0-20.0" 5.07 - 172"

B .05 - 15.0-20.0" 15.0 — i/2n

C 0 —-= 15.0-20.0" 20.07 - 1/2n

F >.25 -- 24.0-29.0° 20.07 - i/2n
Extrc >MW3 -— 12.0 22.0-27.0" - 8.0 3.on

A .1 -- 15.0~20.0"' 5.0 ~-— 1/2m

B .04 - 15.0~-20.07 i5.0/ - 1/2"

C 0 - 15.0-20.07 20.07 - 1/2v

F >.25 —— 24.0-29.0 20.0° - 1/2"
Extrc >MW3 -- 12.0 22.0-27.0" - 8.0 j.on

A -1 -- 15.0-20.0' 5.0 - 1/2%

B .04 - i5.0-20.0" 15.07 - 172"

C o - 15.0-20.0" 20.07 - 1/2"

F >.25 - 24.0-29.0' 20.07 - 1/2"
Extrc >A - 2.0 15.0-20,0" - 15.0 r/2n

MW3 -015 - 22.0-27.0" 5.07 - 3.0n

B .01 - 15.0-20.0" 10.07 - r/2v

C 0 -- 15.0-20.,01 15.0/ - 1/2n

F 0 -- 25,0-29.,0/ 15.07

—_— 1/2"
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TABLE 1
(continued)
INFLUENCE STUDY PERFORMANCE DATA
Probe/Well Influence Extraction Perforated Capture Extraction Probe/Well
ID Vac{"H20) Note cfm Depth Radius Vacuum ("Hqg) Diameter

Extrc >A - 2.0 15.0~20.0" —-- 15.0 /2"

MW3 0 - 22.0-27.07 5.07 - 3.0V

B .01 - 15.0-20.0" 10.907 - 1/2n

C 4] - 15.0-20.0" 15.07 - 1/2"

F 0 - 24.0-29.0" 15.07 -— 1/2"
Extrc >A —_— 2.0 15.0-20.0" - 15.0 1/2n

MW3 0 — 22.0-27.0" 5.0 -— 3.aon

B .01 - 15.0-20.0" 10.07 - i/2n

4 0 - 15.0-20.0" 15.0" - i/2n

F 0 — 24.0-29.0 15.07 —-— i/2n
Extrc >A - 2.0 15.0-20.0" - 15.0 /2"

MW3 0 - 22.0-27.0" 5.0 - 3.0

B .03 -— 15.0-20.0" 10.07/ - 1/2"

C 0 - 15.0-20.0" 15.0° -— 1/2n

F 0 - 24.0-29.0/ 15.07 - /29
Extrc >D -= 2.5 24.0-29.0/ —- 15.0 3.o0"

MW3 )] —— 22.0-27.0' 5.07 - 1/2n

B (0] - 15.0-20.0/ 10.0" - 172"

c 0 - 15.0-20.0/ 15.07 - 1/2"

0 - 24.0-29.0" 15.0 - 1/2"

Extrc D - 2.5 25.0-29.0" - 15,0 1/2n

MW3 0 - 22.0-27.0" 5.0’ — 3.on

B 0 - i5.0-20.0° 10.07 -— 1/2"

C 0 - 15.0-20.0" 15.0° - 1/2"

F 0 - 24.0-29.0 15.0 -

1/2"
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TABLE 1
(continued)
INFLUENCE STUDY PERFORMANCE DATA
Probe/Well Influence Extraction Perforated Capture Extraction Probe/Well
ID Vac{"H20) Note cfm Depth Radius Vacuum ("Hqg) Diameter

Extrc  >D - 2.5 24.0-29.0" - 15.0 1/2m [ )

MW3 4] —- 22.0-27.0' 5.0 — j.o"v

B .01 - 15.0-20.0" 10.07 . 172"

C 0 —— 15.0-20.0"' 15.07 - r/2n

F 0 - 24.0-29.0" 15.0° —-— 1/24
Extrc >D - 2.5 24.0-29.0" -- 15.0 i/a2n

MW3 0 - 22.0-27.07 5.0/ - 3.6

B .01 - 15.0~-20.0" 10.07 - 1/2%

c 0 - 15.0-20.0" 15.0 - 1/2"

F .005 -- 24.0-29.0" 15.0° - 1/2n
Extrc >D - 2.5 24.0~-29.0° - 15.0 /2

MW3 0 - 22.0-27.0" 5.0/ - J.on

B 0.2 -— 15.0-20.0"* 10.0 - 1/2m

C 4] - 15.0~20.0"7 15.0 - /2"

F 0 -- 24.0-29.0' 15.07 - i/2n
Extrc >MwW3 - 14.0 22.0-27.0° - 11.0 3.ov

B .02 —- 15.0-20.0" 15.07 - 1/2%

D 0 - 24.0-29.0"' 5.0 - 1/2"

E .01 - 24.0~29.07 15.0° - 1/2"

F 0 -- 24.0-29.0" 20.07 - /20
Extrc>MW3i —— 13.0 22.0-27.0" - 12.0 3.on

B .03 —-— 15.0-20.0/ 15.0¢ - 1/2n

D 0 - 24.,0-29 .0/ 5.6 - 1/2"

E .01 - 24.0-29.0* 15.07 -- 1/21

F 0 - 24.0-29.0 20.0f

— 1/2“
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TABLE 1
(continued)
INFLUENCE STUDY PERFORMANCE DATRA
Probe/Well Influence Extraction Perforated Capture Extraction Probe/We
1D Vac("H20) Note cfm Depth Radius Vacuum {"Hg) Diameter

Extrc >MW3 -— 15.0 22.0~-27.0' - 12.0 3.
B .04 - 15.06-20.0" 15.07 - 1/2v
D 0 - 24.0-29.0" 5.0° -— 1/2n
E .01 - 24.0-29.0"’ 15.0¢ - /2"
F ) -- 24.0-29.0" 20.0° - 1/2v

Extrc -~MW3 -— 15.0 22.0-27.0" - 12.0 3.
B .04 - 15.0~20.0" 15.07 - 1/2%
D .005 e 24.0-29.0" 5.0 - 1/2%
E .01 - 24.0~29.,.0* 15.07 - /2"
F 0 - 24.0-29.0" 20,07 - i/2n

Extrc >EBE - 20.0 24.0-29,0 - 16.0 1/2w
2 .005 - 15.0-20.01 10.0° - 1/2"
D 0 - 24.0-29.0 10.07 - i/20
B 0 - 15.0-20.0' 3.0 - 1/2n
F .02 - 24.0-25.0/ 5.0 - 1/2n

Extrc >E -— 12.0 24.0-29.0° —— 16.0 /2w
A .01 - 15.0-20.0* 10.07 - /2"
D o - 24.0-29.0" 10.0° - 1/24
B .005 -= 15.0-29.0" 3.0 -- 1/2m
F .04 - 24.0-29.0' 5.07 - 1/29

Extrc >E - 14.0 24.0~-29,0! —— 16.0 1/2v
A .005 - 15.0-20.0" 10.07 -— 1/2m
D 0 -- 24.0-29.0" 10,07 == i/20
B .005 - 15.0-20.0" 3.0’ —— 1/2v
F . 055 - 24.0-29.0" 5.0’ -

1/2v

11

Oll

OII

®
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TABLE 1
(continued)
INFLUENCE S1TUDY PERFORMANCE DATA
Probe/Well Influence Extraction Perrforated Capture Extraction Probe/Hell
ID vac ("H20) Note cfm Depth Radius Vacuum ("Hg) Diameter

Extrc >E - i2.0 24.0-29.0" - 16.0 /2w
A .01 - 15.0~20.0" 10.07 - 1/2v
D 0 - 24.0-29.0" 10.0° —— 1/2m
B .005 - 15.0-20.0" 3.0 - /2"
F .08 - 24.0-29.0" 5.07 - 1/2n

Extrc >E -= 10.0 22.0-27.0" - 16.0 1/2"
A .015% - 15.0~20.0" 10.07 - 1/2"
D 0 —— 24.0-29.07 10.67 - 1720
B 0 —— 15.0-20.0" 3.0 - 1/2"
F .1 - 24.0-29.0" 5.0 - /29

Extrc >C - 2.5 15.0-29-0.0" - 16.0 1/2%
A .01 - 15.0-20.0" 20.0° - 1/2m
3] 0 - 24.0-29,0 20.0 - r/2n
B 0 - 15.0-20.0" 5.0’ - 1/2v
F 0 - 24.0-29,0" 3.0 - i/2n

Extrc >C - 3.0 15.0-206.0" - 17.0 i/an
A .03 - 15.06-20.0" 20.07 - 1/21
D 0 -- 24.0-29.0¢ 20.0" - 1/2"
B .005 - 15.0-26.0" 5.0 - /2"
F 0 - 24.0-29.0/ 3.0/ -- 1/2n

Extrc >C - 3.0 15.0-20.0" - 17.0 1/2n
A .02 - 15.0-20.0" 20.0/ - 1/2n
D 0 - 24.0-29.0" 20.0' - 1/2¢
B .005 - 15.0-2.0" 5.0 - 1/2v
F 0 - 24.0-29.0/ 3.0 -—

1/2"

&
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TABLE 1
(continued)
INFLUENCE STUDY PERFORMANCE DATA
Probe/Well Influence Extraction Perforated Capture Extraction Probe/Well
ID Vac(“"H20) Note cfm Depth Radius Vacuum ("“Hq) Diameter
}
Extrc >C - 3.0 15.0-20.0" - 17 1/2% ‘
A .02 - 15.0-20.07 20.07 - 1/2n
D 0 - 24.0-29.0" 20.07 - /2"
B . 005 -~ 15.0-20.0" 5.0/ - 1/2v
F 0 - 24.0~29.0" 3.0¢ - 1/2n
Extrc >C -— 3.2 15.0-20.0"1 - 3.2 1/2"
A .02 -= 15.0-20.0" 20.0' - 1/2%
D 0 -~ 24.0-29.0" 20.0 - 1/24
B .01 -- 15.0-20.0" 5.0 - 1/2n
F 0 - 24.0-29.07 3.0’ - 1/2%
Extrc >F -= 3.0 24.0-29.0' - 17.0 1/2n
A .02 - 15.0~20.0" 20.0' - 1/2n
D 0 - 24.0-29.0' 20,07 -- /2"
B 0 -- 15.0~20.0" 5.07 -- 1/2n
E .01 -- 24.0-29.0" 5.0/ -- 1/2n
Extrc >F - 3.0 24.0-29.0 - 17.0 1/2¢
A .01 - i5.0-20.0° 20.07 - 1/2n
D 0 —- 24.0-29.0' 20.07 - i/24
B . 005 - 15.0-29.07 5.0 - 1/2%
E .01 - 24,0-29.0' 5.0/ - 1/2n
Extrc >F - 3.0 24.0-29.0° -— 17.0 1/2n
A .02 - 15.0-20.0" 20.07 - /2
D 0 - 24.0-25.0° 20.0°7 - 1/2"
B 0 - 15.0-20.0" 5.0 -- 1/2
E .02 - 24.0-29.0" 5.0/ -

~ 1/2"
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