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April 10, 1992

Ms. Pamela Evans

Hazardous Materials Program
Department of Environmental Health
Alameda County Health Care Services
80 Swan Way, Room 200

Oakland, CA 94612

SUBJECT: BEACON STATION NO. 721, 44 LEWELLING BLVD., SAN LORENZO,
CALIFORNIA

Dear Ms. Evans:

Enclosed is a copy of the Interim Groundwater Remediation Plan for the
above-referenced Ultramar facility. After the plan is approved the
remediation system will be installed and operation will begin. Once the
system begins operation it will be evaluated periodically to determine the
need to expand the system.

Ultramar Inc. (Ultramar) is anxious to begin work to install this system
and your quick review of the plan would be greatly appreciated. Ultramar
understands that the County has an extensive work load a may not always be
able to formally vrespond. Therefore, if written response to the plan is
not received by June 1, 1992, Ultramar will assume that the pian meets
with your approval and will proceed with the installation.

Please call if you have any questions regarding the information included
in this report.

Sincerely,
ULTRAMAR INC.

T A PF

Terrence A. Fox
Senior Project Manager
Marketing Environmental Department

Enclosures

cc w/encl: Mr. Steven Ritchie, San Francisco Bay Region, RWQCB
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Ultramar Inc.
525 West Third Street
Hanford, CA 93232-0466

Atengon: Mr. Terrence A. Fox

Subject:  Interim Groundwater Remediation Plan
Beacon Service Station No. 721
44 Lewelling Boulevard, San Lorenzo, California

Dear Mr. Fox:

RESNA Industries Inc. has completed an interim groundwater remediation plan for the subject site.
This plan addresses portions of the on-site groundwater plume which appear to contain the highest
levels of gasoline hydrocarbons. RESNA recommends installation of a vapor extraction system and
groundwater pump-and-treat system to begin free-product removal, groundwater migration control,
and remediation of the dissolved contaminant plume near the tank complex. Results of recent a
groundwater pump test and vapor extraction test are included as appendices to this report.

If you have any questions regarding this report, please call.

Sincerely, \ —
RESNA Industries Inc. K (3Y \/
%' NS o l N h\/ VN
Walid Naouchi John H. Turney, P.E.
Project Engineer Senior Program Engineer =
P r ’
2-14{{,(/ 7 /Zf/;f.;:v/g M{Z J*L | _—7
Bruce T. Maeda, P.E. an Wynie, C.E.d. 1569 |
Project Engineer Senior Program G?ologist
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INTERIM GROUNDWATER REMEDIATION PLAN
FOR

BEACON SERVICE STATION NO. 721
44 LEWELLING BOULEVARD
SAN LORENZO, CALIFORNIA

1.0 INTRODUCTION

At the request of Ultramar Inc., RESNA Industries Inc. has prepared this interim groundwater
remediation plan for Beacon Service Station No. 721 located at 44 Lewelling Boulevard in San
Lorenzo, California (see Site Location Map - Figure 1). This report presents the resuits of the
previous site investigations conducted by several firms as well as the results of a groundwater
pump test and soil vapor extraction test performed in RESNA. The report concludes by presenting
interim remedial measures for impacted groundwater at the site.

1.1 Site Background

Beacon Service Station No. 721 is located about 200 feet east of the intersection of Lewelling
Boulevard and Via Granada (Figure 1). Residential dwellings are located south and east of the
site. A fast-food restaurant is located west of the site. Lewelling Boulevard borders the site to the
north. The site elevation is approximately 40 feet above mean sea level. San Lorenzo Creek flows
westward approximately 1/4-mile south of the site. This creek flows westward and discharges to
San Francisco Bay, located approximately 3 miles west of the site.

On April 28, 1987, two 10,000-gallon tanks and one 7,500-gallon tank were excavated and
removed from the western portion of the site. Volatile hydrocarbons were identified in soil
samples collected from the bottom of the tank pit at the 16-foot depth. Three new 10,000-gallon
underground storage tanks were installed in the original excavation. Subsequent to the
underground tank replacement, Applied GeoSystems (AGS) installed three 2-inch diameter
groundwater monitoring wells (MW-1, MW-2, and MW-3) near the underground fuel tanks (see
Site Plan - Figure 2). Hydrocarbon-impacted soil and water were encountered in the three
borings/monitoring wells. The results of this investigation are described in an AGS report prepared
for the Kayo Oil Company, dated June 23, 1987 [Reference 1].

In December 1988, DuPont Environmental Services (DuPont) installed four additional monitoring
wells (MW-4 through MW-7), and drilled one soil boring (B-1) to a depth of 37 feet. In
September 1989, DuPont installed two additional monitoring wells (MW-8 and MW-9), south and
west of the site. In the boreholes drilled by DuPont, only boring B-1 contained hydrocarbons in
soil above the water table. This boring was located approximately 20 feet southwest of the tank
pit. Results of the subsurface investigations are summarized in a Problem Assessment Report
prepared by DuPont for Conoco, Inc., dated November 22, 1989 [Reference 2].
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Quarterly groundwater monitoring and sampling were performed by AGS and DuPont from May
29, 1987 to December 18, 1990, Results of their work are summarized in the quarterly report
dated January 25, 1991 prepared by DuPont for Ultramar Inc. [Reference 3].

In October 1991, RESNA installed two off-site monitoring wells (MW-10 and MW-11) and a 6-
inch recovery well (RW-1) near the underground tank complex. The results of this investigation
will be summarized in the groundwater monitoring and sampling report prepared by RESNA for
Ultramar Inc., currently awaiting completion [Reference 4].

1.2 Regional Geology and Hydrogeologic Setting

The site is underlain by unconsolidated stream deposits of San Lorenzo Creek and neighboring
streams. These sediments generally consist of interfingering gravel, sand, silt, and clay. The
inferred regional groundwater flow direction is toward west-southwest based on local topography
and surface drainage patterns. Surface and subsurface waters in the vicinity of the site drain
toward San Lorenzo Creek and San Francisco Bay [Reference 5.

1.3 Local Geologic and Hydrogeologic Conditions

The station is underlain by complexly interbedded alluvial sediments which consist of variable
amounts of clay, silt, silty sand, sand, and gravel. Sandy silt is predominant to the depths of
approximately 11 to 14 feet. It is underlain by a sequence of interbedded clays and silty sands.
The aquifer encountered at a depth of approximately 20 feet consists primarily of poorly graded
sands and gravels. For additional details, refer to boring logs presented in References 1 - 4.

Groundwater beneath the study area is unconfined and generally flows southwest at a gradient of
0.0024 foot per foot, as calculated from measurements taken on November 13, 1991,
Groundwater elevation data are presented in Table 1. The most recent groundwater elevation
contour map is presented in Figure 3.

1.4 Extent of Soil and Groundwater Contamination

Chemical analyses from previous soil investigations by AGS, DuPont, and RESNA are
summarized in Table 2. Gasoline hydrocarbons have been identified in soils near the former /
existing tank complex and wells MW-1 and MW-3. Free-product has recently been identified in
groundwater monitoring well MW-3, indicating that separate-phase gasoline hydrocarbons are
present in the capillary fringe soils. These results suggest that hydrocarbons in both soil and
groundwater are likely concentrated around the tank complex area.

Groundwater sampling data from previous investigations is summarized in Table 3. Total
Petroleum Hydrocarbons as Gasoline have recently been identified in monitoring wells MW-1,
MW-2, MW-3 (free-product), MW-4, MW-6, MW-7, MW-8, MW-10, MW-11 and RW-1.
Benzene has recently been identified in wells MW-1, MW-7, MW-10 and RW-1. The
groundwater plume map for benzene is presented in Figure 4, based upon the most recent data.
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The benzene plume appears to be defined in all directions except to the northwest, where a sample
from well MW-7 recently contained 16 ppb benzene.

2.0 FIELD TESTING

To assist in the evaluation of interim remedial alternatives for groundwater, RESNA conducted two
field tests at the site:

« Groundwater Pumping Test

» Vapor Extraction Test

2.1 Groundwater Pumping Test

The groundwater pump test was performed by pumping recovery well RW-1 to determine well
yields, optimum pumping rates, and an estimated groundwater capture zone. The pump test report
1s presented in Appendix A.

Based upon the pump test, an optimum pumping rate of 1.1 GPM was established for recovery
well RW-1. At a flowrate of 1.1 GPM, a maximum 10 feet of drawdown was observed in well
RW-1.

The computer model used to estimate the zone of capture calculated a radius of approximately 15
feet. However, the model assumes a horizontal and vertical homogeneous aquifer system. This is
not the case at this site. The aquifer system beneath the site appears to be vertically stratified.
Thus, with long term pumping, a larger zone of capture would be expected.

2.2 Pilot Vapor Extraction Test

The vapor extraction test was performed to evaluate the feasibility of vapor extraction to expedite
the groundwater remediation process. Two wells (RW-1 and MW-1) were tested to determine
airflow / vacuum relationships, vapor stream concentrations, well efficiencies, and an estimated
radius of influence. The vapor extraction test report is presented in Appendix B.

The pilot test demonstrated that vapor extraction can remove gasoline hydrocarbons from the
vadose zone soils near the underground storage tank complex. Relatively large vapor flow rates
(40 to 60 SCFM) could be extracted from the wells using moderate well-head vacuums (8 to 40
inches W.C.). Vapor concentrations from the wells ranged from 7,100 to 31,000 pg/liter TPHG,
corresponding to hydrocarbon removal rates of 1.1 to 5.8 Ibs/hr TPHG.

3.0 INTERIM GROUNDWATER REMEDIATION PLAN
The interim groundwater remediation plan has three primary goals:
(1) Establish control over free-floating gasoline product near the tank complex;

(2) Begin the removal of free-product from the water table;
(3) Begin migration control / remediation of the on-site dissolved hydrocarbon plume;
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This plan addresses portions of the on-site groundwater plume which appear to contain the highest
levels of gasoline hydrocarbons (i.e. areas near the underground tank complex). Implementation
of this interim plan will initiate migration control in a timely manner and provide a basis for future
remediation work by utilizing system operation data.

3.1 Evaluation of Remedial Options
Free-Product Removal Options

The presence of free-product in monitoring well MW-3 suggests that separate-phase gasoline
product exists at the water table near the underground storage tank complex. Removal of this
product is typically accomplished by one of the following methods:

+ Free-product skimming;
+ Total fluids pumping;
» Vapor extraction.

Skimmer Pumps

Hydrocarbon skimmer pumps selectively recover free-product from the water surface within a well
using floating devices which draw product from above the product / water interface. These pumps
often utilize hydrophobic (water-repelling) screen materials which only allow similar hydrophobic
compounds (i.e. hydrocarbons) to enter. The advantage of skimmer pumps is that they can
selectively recover floating hydrocarbons from the water surface without recovering large amounts
of groundwater. The disadvantages of skimmer pumps are: (1) they generally require large
amounts of free-product to work effectively; (2) they do not depress the groundwater surface and,
as a result, are not as effective in controlling the migration of free-product hydrocarbons; and (3)
they do not enhance the release of free-product entrapped within the capillary fringe.

The thickness of free-product in monitoring well MW-3 was measured at 0.17 feet [2 inches] on
January 17, 1992. This relatively small product thickness indicates that skimmer pump operation
may not be efficient in product recovery.

Total Fluids Pumps

Total fluids pumps recover both free-product and water phases from groundwater wells using
groundwater depression pumps. Top filling pneumatic pumps, low-speed submersible pumps, or
low-speed above-ground centrifugal pumps are often used to extract groundwater and depress the
potentiometric water surface. Since a combined free-product / water stream is being extracted,
additional treatment through oil / water separators is required to isolate the two phases. By creating
a cone of depression in the potentiometric water surface, both free product and groundwater which
may contain dissolved product are encouraged to flow towards the well, resulting in plume
migration control. The disadvantages of total fluids pump systems are: (1) an oil / water separator
is necessary to isolate the free and dissolved hydrocarbon phases; (2) expensive pneumatic pumps
(which require an air-compressor) are often required to prevent emulsion formation; and (3)
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treatment of the combined product / water stream may subject the groundwater treatment process to
State of California Department of Health Services permit-by-rule criteria, resulting in added permit
COSLS.

Yapor Extraction

Vapor extraction is a remediation technology which removes volatile hydrocarbons from the
subsurface soils by volatilizing them with a flow of air. Airflow is induced by applying a vacuum
to the end of a vapor extraction well. Air enters through the surrounding surface soils or nearby
air-induction wells, and is swept through the soil to volatilize contaminants. The contaminated
vapors exit the system through the extraction wells and are then treated to meet regional air quality
management district criteria before discharge. Activated carbon, catalytic oxidizers, thermal
oxidizers, or internal combustion engines are commonly used methods of air treatment.

Though typically used for the remediation of vadose zone soils, vapor extraction has also been
used for removal of free-floating gasoline product from groundwater wells [Reference 6]. To
produce airflow over the capillary fringe soils and potentiometric water surface, the well must
contain a perforated interval above the free-product / water level. Vapor extraction has the added
advantage of reducing vadose zone and capillary fringe hydrocarbons in soil which can act as a
source of groundwater contamination.

Field tests conducted with wells RW-1 and MW-1 demonstrated that vapor extraction can remove
gasoline hydrocarbons from the vadose zone soils near the underground storage tank complex (see
Appendix A). At vapor extraction flowrates of 40 to 60 SCFM, vapor concentrations from the
wells ranged from 7,100 to 31,000 pg/liter TPHG, corresponding to hydrocarbon removal rates of
1.1 to 5.8 Ibs/hr TPHG. These air flowrates and corresponding hydrocarbon removal rates
suggest that vapor extraction is feasible through the soils near the tank complex.

Dissolved Contaminant Plume Control Options

Migration control of dissolved contaminant plumes can be achieved using groundwater depression
pumps followed by treatment to remove contaminants prior to discharge. These pump and treat
systems create a cone of depression in the potentiometric water surface and encourage the
dissolved plume to migrate towards the well. However, unlike total fluids systems, only
groundwater which may contain dissolved product is removed. Removal of free product is
discouraged by always maintaining the pump inlet below the product / water interface. This
control can be accomplished using conductivity-based level controls. The advantages of
groundwater-only pump and treat systems are: (1) depression of the groundwater surface is
initiated, thereby providing a mechanism to affect the migration of both free-product and
groundwater which may contain dissolved hydrocarbons; (2) an oil / water separator is not
required since free-product is not recovered; (3) less expensive submersible pumps can be utilized
since the potential for product / water emulsions is minimized; and (4) treatment of the water stream
is less likely to be subject to Department of Health Services permit-by-rule criteria.
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3.2 Proposed Interim Groundwater Remediation Plan

The proposed interim groundwater remediation system will utilize vapor extraction for free-product
removal and a pump-and-treat system to begin migration control / remediation of the on-site
dissolved contaminant plume.

Interim Groundwater Pump and Treat System

The pump and treat system will utilize a groundwater depression pump installed in recovery well
RW-1 to depress the water surface in the well and create a cone of depression surrounding the
well. Both free and dissolved hydrocarbon plumes should then be hydraulically drawn toward the
well. The proposed remediation would involve three stages: (1) a groundwater extraction stage;
(2) water eatment stage; and (3) a water discharge stage.

Groundwater Extraction Stage

The estimated radius of capture was calculated at 15 feet based upon data from a 24-hour pump test
at 1.1 GPM. This theoretical capture zone does not encompass the entire on-site or off-site plume.
It does address the portion of the dissolved plume located near the tank complex, where
hydrocarbon concentrations appear to be highest. The capture zone is based upon a limited
duration test (24 hours) and is only estimated. The need for additional groundwater extraction
wells will be evaluated once the system is operational. A submersible pump will be used to extract
groundwater at a design flowrate of 1.0 GPM.

Water Treatment Stage

Before discharge to the sanitary sewer, recovered groundwater will be treated to meet East Bay
Municipal Utility District (EBMUD) permit requirements before discharge to the sanitary sewer.
According to EBMUD, treated groundwater is restricted to 3 parts per billion (ppb) for benzene, 31
ppb for toluene, 5 ppb for ethylbenzene, and 42 ppb for total xylenes. The Lower Explosive Limit
is restricted to 25%.

Water Disch ta

After the extracted water is treated to EBMUD guidelines, the effluent would be discharged to the
sanitary sewer. The discharge stage will include a sampling port and piping to the proposed
discharge point. The sampling port is required for periodic monitoring of discharged water.

Vapor Extraction System

The proposed vapor extraction system will recover free-product drawn into well RW-1 as aresult
of the groundwater depression pump. Due to the relatively small radius of influence generated in
the soils during the vapor extraction test (approx. 12 feet), RESNA recommends utilizing
groundwater wells RW-1 and MW-3 for the vapor extraction system. A blower and air-treatment
unit will be used to extract and treat vapors from the wells. Treated vapors will be discharged 1o
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the atmosphere under a Bay Area Air Quality Management District (BAAQMD) air discharge
permit.

In addition to free-product removal from well RW-1, some remediation of the vadose zone soils in
the immediate vicinity of the tank complex is also expected to occur. As the water table is
depressed, previously saturated soils should become exposed to airflow. The removal of
hydrocarbons from newly exposed capillary fringe soils should assist in the groundwater
remediation process. For added flexibility, RESNA also recommends manifolding groundwater
monitoring well MW-1 to the vapor extraction system. This well can also be used to draw vapor
through the tank complex soits.

3.3 Interim System Permit Requirements

Construction and operation of the proposed interim groundwater treatment system will likely
require permits from the following agencies:

Wastewater Discharge Permit: An EBMUD discharge permit will be required to
discharge the treated groundwater to the sanitary sewer.

Air Discharge Permit: A BAAQMD air discharge permit will be required to allow
discharge of treated gasoline vapors to the atmosphere.

Building Permit: A building permit will be necessary to construct the system on the
site. City planning department approvals will also be necessary. These approvals
should be obtained from the Alameda County Building and Planning Department.

Fire Department; Fire department approvals will be required prior to construction
and operation of the groundwater treatment and vapor extraction system.

Permit By Rule: Owners or operators of facilities which treat hazardous waste [as
defined in Title 22 of the California Code of Regulations] are required to obtain a
treatment facility variance or permit from the California Department of Toxic
Substances Control (DTSC). For fuel-leak sites with contaminated groundwater
that is classified as a hazardous waste, these requirements can often be addressed
through the DTSC's recent Permit by Rule regulations. If the groundwater is not
classified as hazardous waste, no permit is required for the groundwater treatment
system. No Permit by Rule regulations have yet been established for vapor
extraction operations. However, these requirements are subject to change in the
near future.
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4,0 LIMITATIONS
The discussion and recommendations presented in this report are based on the following.

Exploratory test borings drilled at the site.

Observations of field personnel.

Data obtained from the pump test performed by RESNA.

Referenced documents.

Our understanding of the regulations of the State of California, County of
Alameda, and the City of San Lorenzo.

It is possible that variations in the soil or groundwater conditions could exist beyond the points
explored in this investigation. Also, changes in the groundwater conditions could occur at some
time in the future because of variations in rainfall, temperature, regional water usage, or other
factors.

The service performed by RESNA has been conducted in a manner consistent with the level of care
and skill ordinarily exercised by members of our profession currently practicing under similar
conditions in the Alameda County area. No other warranty, expressed or implied, is made.
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TABLE 1

SUMMARY OF GROUNDWATER ELEVATION DATA

Elevation Change
Top of Well Depth to Groundwater Since Previous
Well Casing Date Water Surface Elevation Measurement
Number (famsl) Sampled (feet) (famsl) (feet)
MW-1 43.67 03/10/88 17.12 26.55
06/14/88 18.05 25.62 -0.93
12/05/88 19.48 24.19 -1.43
03/08/89 18.07 25.60 141
06/22/89 18.60 2507 0.53
09/27/89 19.98 23.69 -1.38
12/29/89 20.45 23.22 -0.47
03/29/90 19.31 24.36 1.14
06/21/90 19.69 23.98 -0.38
09/25/90* 21.88 22.51 -1.47
12/18/90* 20.89 23.12 0.61
03/28/91 17.77 25.90 2.78
06/25/91 18.60 25.07 -0.83
09/17/91 20.14 23.53 -1.54
11/05/91 20.40 23.27 .26
02/18/92 16.42 ' 27.25 3.98
MW.-2 43.09 03/10/88 16.43 26.66 -—
06/14/38 17.35 25.74 -0.92
12/05/88 18.79 24.30 -1.44
03/08/89 17.31 25.78 1.48
06/22/89 17.92 25.17 0.61
09/27/89 19.27 23.82 -1.35
12/29/89 19.75 23.34 -0.48
03/29/90 18.62 2447 1.13
06/21/90 19.12 23.97 -0.50
09/25/90 20.54 22.55 -1.42
12/18/90 20.30 22.79 0.24
03/28/91 16.94 26.15 336
06/25/91 17.95 25.14 -1.01
09/17/91 19.50 23.59 -1.55
11/05/91 19.73 23.36 .23
02/18/92 16.65 26.44 3.08
MW-3 43.10 03/10/88 16.68 26.42
06/14/88 17.59 25.51 -091
12/05/88 18.96 24.14 -1.37
03/08/89 17.60 25.50 1.36
06/22/89 18.11 24.99 -0.51
Page 1



RESNA Industries Inc.
Project No. 3-30092-32

SUMMARY OF GROUNDWATER ELEVATION DATA

TABLE 1

Ulwramar Inc.
March 26, 1992

Elevation Change

Top of Well Depth to Groundwater Since Previous
Well Casing Date Water Surface Elevation Measurement

Number (famsl) Sampled {feet) (famsl) (feet)
MW-3 (9/27/89 19.47 23.63 -1.36
Cont'd 12/29/89* 19.97 23.13 -0.50
3/29/90* 17.60 25.53 2.40
06/21/90 19.35 23.75 -1.78
9/25/90* 20.72 2241 -1.34
12/18/90* 21.42 22.00 041
03/28/91 17.45 25.85 3.85
06/25/91 18.12 25.01 0.84
9/17/91%* 19.55 23.55 -1.46
11/05/91 19.98 23.12 043
02/18/92 16.89 26.21 3.09

MW-4 44.66 12/05/88 20.47 24.19 -—
03/08/89 19.03 25.63 1.44
06/22/89 19.57 25.09 -0.54
09/27/89 20.98 23.68 -1.41
12/29/89 21.43 23.23 -0.45
03/29/90 20.29 24.37 1.14
06/21/90 20.78 23.88 -0.49
09/25/90 2224 22.42 -1.46
12/18/90 22,18 22.48 0.06
03/28/91 18.79 25.87 3.39
06/25/91 19.59 25.07 -0.80
09/17/91 21.15 23.51 -1.56
11/05/91 21.41 23.25 -0.26
02/18/92 18.51 26.15 2.90

MW-5 43.79 12/05/88 19.48 2431 -—
03/08/89 18.00 25.79 1.48
06/22/89 18.60 25.19 -0.60
09/27/89 20.00 23.79 -1.40
12/29/89 2043 23.36 -0.43
03/29/90 19.24 24.55 1.19
06/21/90 19.82 23.97 -0.58
09/25/90 21.23 22.56 -1.41
12/18/90 21.04 2275 0.19
03/28/91 17.69 26.10 3.35
06/25/91 18.62 25.17 0.93
09/17/91 20.23 23.56 -1.61
11/05/91 20.43 23.36 0.20
(02/18/92 17.37 26.42 306

Page 2
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SUMMARY OF GROUNDWATER ELEVATION DATA

TABLE 1

Ultramar Inc.
March 26, 1992

Elevation Change
Top of Well Depth to Groundwater Since Previous
Well Casing Date Water Surface Elevation Measurement
Number (famsl) Sampled (feet) (famsl) (feet)
MW-6 42.47 12/05/88 17.99 24.48 -
03/08/89 16.75 25.72 -1.24
06/22/89 17.30 25.17 -0.55
09/27/89 18.64 23.83 -1.34
12/29/89 19.16 23.31 -0.52
03/29/90 18.04 24.43 1.12
06/21/90 18.53 23.94 -0.49
09/25/90 19.91 22.56 -1.38
12/18/90 20.61 21.86 0.70
03/28/91 16.29 26.18 432
06/25/91 17.36 25.11 -1.07
09/17/91 18.89 23.58 -1.53
11/05/91 19.07 23.40 0.18
02/18/92 15.87 26.60 3.20
MW-7 41.54 12/05/88 17.61 23.93 -
03/08/89 16.27 25.27 1.34
06/22/89 16.72 24.82 -0.45
09/27/89 17.99 23.55 -1.27
12/29/89 18.54 23.00 0.55
03/29/%0 17.43 24.11 1.11
06/21/90 17.88 23.66 -0.45
09/25/90 19.12 2242 -1.24
12/18/90 19.16 22.38 -0.04
03/28/91 16.04 25.50 3.12
06/25/91 16.66 24.88 -0.62
09/17/91 17.99 23.55 -1.33
11/05/91 18.33 2321 -0.34
02/18/92 15.51 26.03 2.82
MW-8 42,26 09/27/89 18.89 23.37 ---
12/29/89 19.45 2281 .56
03/29/90 18.39 23.87 1.06
06/21/90 18.80 23.46 0.41
09/25/90 20.10 22.16 -1.30
12/18/90 20.13 22.13 -0.03
03/28/91 17.14 25.12 299
06/25/91 17.45 24.81 0.31
09/17/91 18.81 23.45 -1.36
11/05/91 19.14 23.12 -0.33
02/18/92 16.57 25.69 2.57
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RESNA Industries Inc. Ultramar Inc.
Project No. 3-30092-32 March 26, 1992
TABLE 1

SUMMARY OF GROUNDWATER ELEVATION DATA

Elevation Change

Top of Well Depth to Groundwater Since Previous
Well Casing Date Water Surface Elevation Measurement
Number (famsl) Sampled (feet) (famsl) {feet)
MW-9 44.94 09/27/89 21.38 23.56 -
12/29/89 21.76 23.18 -0.38
03/29/90 20.58 24.36 1.18
06/21/90 2111 23.83 -0.53
09/25/90 22.60 22.34 -1.49
12/18/90 22.56 22.38 0.04
03/28/91 19.13 25.81 343
06/25/91 19.90 25.04 -0.77
09/17/91 2149 2345 -1.59
11/05/91 21.75 23.19 .26
02/18/92 18.87 26.07 2.88
MW-10 42.34 11/05/91 19.28 23.06 -
02/18/92 16.63 25.71 2.65
MW-11 45.00 11/05/91 22.11 22.89 -
02/18/92 17.00 26.17 3.28
NOTE: All available water elevation data were recalculated to present wellhead elevations as reported

) by Ronald R. Archer, Surveryor, on November 6, 1991
1. famsl = feet above mean sea level
2. * = groundwater elevations for these quarters were corrected for the presence of floating gasoline product using the equation:
GWE = WE -[DTW-(PT x 0.8)]

Where: GWE = Groundwater elevation in feet above mean sea level
WE = Well elevation ai top of casing

DTW = Depth to water from top of casing in feet
PT = Product thickness in feet
0.8 = Assumed difference in specific gravities between water and
gasoline
Page 4
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RESNA Industries Inc. Ultramar, Inc.
Project No. 3-30092-32 March 26, 1992
TABLE 2
SUMMARY OF SOIL ANALYTICAL RESULTS
Ethyl-
Sample Date Depth Benzene benzene Toluene Xylenes TPHG  TVH
I.D. Sampled (feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Comments Consuitant
B-1 12/02/88 11.5 NDX0.09) ND(0.2) ND(0.1) ND{0.7) ND(0.5) No Odor E
B-1 12/02/88 16.0 ND(2.0) 7.8 ND(3.0) 39.0 250.0 No Odor LE
B-1 12/02/88 21.5 0.55 0.25 0.1 0.9 7.1 Slight Odor LE
B-1 12/02/88 33.0 ND(0.09) ND{0.2) ND(0.1) ND({.7) ND(0.5) No QOdor IE
B-10 10/1791 6 ND(0.005) ND(0.005) NIDX{0.005) ND(0.005) ND (1.0) Monitoring Well MW-10 R
B-10 10/17/91 11 ND(0.005) ND(0.005) ND{0.005) ND{0.005) ND(1.0) Monitoring Well MW-10 R
B-10 10/17/1 16 ND{(0.005) NDX0.005) ND0.005) ND{0.005} ND(1.0) Monitoring Well MW-10 R
B-11 10/17/91 6 ND(0.005) ND(0.005) ND{0.005) ND(0.005) NIX1.0) Monitoring Well MW-11 R
B-11 10/17/91 11 ND(0.005) ND{0.005) ND{0.005) ND{0.005) ND{(1.0) Monitoring Well MW-11 R
B-11 10/1791 16 ND(0.005) ND(0.005) ND(0.005) ND{0.005) ND(1.0) Monitoring Well MW-11 R
Mw4 12/01/88 11.5 ND(0.09) ND(0.2) ND((.2) ND(0.7) ND(0.5) No Odor I[E
MW-4 12/01/88 21.0 ND(0.09) ND(0.2) NIX0.1) ND(@©.7) ND(0.5) No Odor E
Mw-4 12/01/88 26.5 ND(0.09) ND{0.2) ND{0.1) ND{0.7) 0.64 No Odor CE
MW-5 12/01/88 11.5 ND(0.09) ND{0.2) ND{0.1) ND{O.7) ND(0.5) No QOdor LCE
MW-5 12/01/88 21.5 ND{0.09) ND{0.2) ND(0.1} ND(0.7) ND(0.5) No Odor IE
MW-5 12/01/88 26.5 ND(0.09) ND({0.2) ND(0.1) ND(0.7) NID0.5) No Odor TE
MW-6 12/01/88 11.5 ND(0.09) ND(0.2) ND(0.1) ND(@0.7) NIX(.5) No Odor LE
MW-6 12/01/88 21.0 ND(0.09) ND(0.2) ND{0.1) NIX0.7) 5.5 No Odor IE
MW-6 12/01/88 26.5 ND{0.09) ND(0.2) ND(0.1) NIX0.7) ND(0.5) No Odor IE
MW-7 12/02/88 11.5 ND(0.09) ND(0.2) ND{0.1) ND@(.7) ND(0.5) No Odor LE
MW-7 12/02/88 215 NIDX0.09) ND(0.2) NDX0.1) ND(0.7) ND(0.5) No Odor [E
MW-7 12/02/88 26.0 ND(0.09) NIXC.2) ND{0.1) ND@0.7) ND(.5) No Odor IE
MW-8C  09/05/88 15.0 ND(0.01) ND(0.02) ND(0.02) ND(0.06) ND(.5) No Odor IE
MW-8D  09/05/88 20.0 ND(0.01) 0.16 0.84 ND(0.06) 43.0 Slight Odor [E
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RESNA Industries Inc. Ultramar, Inc.
Project No. 3-30092-32 March 26, 1992

TABLE 2

SUMMARY OF SOIL ANALYTICAL RESULTS

Ethyl-
Sample Date Depth Benzene benzene Toluene Xylenes TPHG TVH
1.D. Sampled (feet) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Comments Consultant

MWSOC  05/05/88 15.0 NDX0.01) ND(0.02) ND(0.04) ND(0.06) NID{0.5) No Odor LE
MW9E  05/05/88 19.0 ND(0.01) ND(0.02) ND{0.01) ND(0.06) ND{0.5) No Odor I[E
RW-1 10/17/51 5 0.005 0.005 0.005 0.005 ND Recovery Well RW-1 R
RW-1 10/1701 10 0.009 0.025 0.018 0.11 1.5 Recovery Well RW-1 R
RW-1 10/17/91 15 79 29 28 160 1,900 Recovery Well RW-1 R
S-1 04/28/87 14.0 12.0 14.0 20 63.0 329.0 Tank Pit Sample AGS
S-2 04/28/87 14.0 22.0 26.0 136.0 179.0 663.0 Tank Pit Sample AGS
53 04/28/87 14.0 52.0 43.0 158.0 288.0 1136.0 Tank Pit Sample* AGS
S-4 04/28/87 14.0 16.0 19.0 8.0 116.0 510.0 Tank Pit Sample AGS
S5 04/28/87 14.0 ND(0.05) ND(0.05 ND(@0.05) ND(0.05) 1.64 Tank Pit Sample AGS
5-6 04/28/87 14.0 0.41 0.21 0.08 0.31 4.22 Tank Pit Sample AGS
S-17NW  04/30/87 17.0 1.37 0.40 1.06 1.18 6.98 Tank Pit Sample AGS
S-20B1  05/26/87 20.0 NA NA NA NA 904.0 Monitoring Well MW-1 AGS
S-20B2  05/26/87 20.0 NA NA NA NA 0.62 Monitoring Well MW-2 AGS
S-15B3  05/27/87 15.0 NA NA NA NA 101.39 Monitoring Well MW-3 AGS
S-20B3  05727/87 20.0 NA NA NA NA 9.40 Monitoring Well MW-3 AGS

* Additional soil excavation performed in this area. For post-excavation sample, refer to sample S-17-NW. {Reference 1].

mg/kg parts per million

TVH  Total Volatile Hydrocarbons DE = Dupont Environmental Services
ND Not detected; detection limits are shown in parentheses R = RESNA Industries, Inc.
NA Not Analyzed AGS = Applied Geosystems, Inc.

TPHG Total Petroleum Hydrocarbons as Gasoline
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RESNA Industries Inc. Ultramar Inc.
Project No. 3-30092-32 March 26, 1992
TABLE 3
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
Ethyl
Well Date Benzene  Toluene Benzene Xylenes TPHG
No.  Sampled (ppb) (ppb) (ppb) (ppb) (ppb) Comments
MW-1 05/29/87 490 150 930 3,790 18,050
07/14/87 560 120 950 3,270 14,750
08/17/87 630 40 320 1,130 12,860
09/01/87 558 84 562 1,942 14,269
12/10/87 200 138 273 777 14,000
03/10/88 70 40 340 940 7,300
06/14/88 290 ND 330 790 34,000
12/05/88 100 16 140 310 4,000
(03/08/89 670 20 580 1,200 9,100  Sheen
06/22/89 1,000 20 1,200 2,200 12,000  Sheen
09/27/89 960 9 260 360 6,800
12/29/89 210 33 1,200 250 4,800
03/29/90 1,100 42 510 1,800 14,000
06/21/90 1,400 ND 160 130 7,900
09/25/90 NS NS NS NS NS 0.9 ft free-product
12/18/90 NS NS NS NS NS 0.4 ft free-product
03/28/91 230 75 570 2,000 26,000  Sheen
06/25/91 970 35 300 610 22,000
09/17/91 490 150 250 370 16,000
11/05/91 420 45 410 780 35,000
02/18/92 NS NS NS NS NS Sheen
MWw-2 05/29/87 113 14 46 58 4,870
07/14/87 103 25 34 48 2,207
08/17/87 37.6 10.9 8.2 11.1 756
09/01/87 75.3 142 16.4 27.6 1,482
12/10/87 28 40.6 38.1 100.3 1,800
03/10/88 9.2 3.1 7.3 2.6 1,200
06/14/88 ND ND 22 5.7 500
12/05/88 ND 1.3 5.6 3.6 500
03/08/8% ND 1.3 3.5 3.7 730
06/22/89 ND ND ND ND 570
09/27/89 3.8 0.64 2.9 54 420
12/29/89 6.7 2 5.7 29 270
03/29/90 10 0.88 10 33 420
06/21/90 ND ND 4 ND 650
09/25/90 ND 1.5 35 1.5 680
12/18/90 ND 1.7 22 0.6 500
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RESNA Industries Inc. Ultramar Inc.
Project No. 3-30092-32 March 26, 1992
TABLE 3
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
Ethyl
Well Date Benzene  Toluene Benzene Xylenes TPHG
No. __ Sampled (ppb) (ppb) (ppb) (ppb) (ppb) Comments
MW-2 03/28/91 ND 22 2.7 1.1 730
(cont) 06/25/91 ND ND ND 1.2 610
09/17/91 ND ND 25 12 820
11/05/91 ND ND 1.1 ND 700
02/18/92 ND ND 1.9 ND 1600
MW-3 05/29/87 5,400 3,500 1,700 3,200 40,300
07/14/87 6,880 7,080 1,580 4,770 30,320
08/17/87 5,930 4,180 1,240 3,370 25,620
09/01/87 8,540 6,660 1,020 3,740 38,210
12/10/87 4,240 2,350 890 1,860 25,000
03/10/88 3,210 950 940 950 13,400
06/14/88 5,900 7,600 450 4,600 54,000
12/05/88 4,200 2,400 1,000 3,100 19,000
03/08/89 11,000 9,400 2,300 9,900 53,000 Sheen
06/22/89 16,000 5,900 2,100 6,600 60,000 Sheen
09/27/89 8,100 2,800 1,200 4,300 34,000
12/29/8% NS NS NS NS NS 0.02 ft free-product
03/29/90 NS NS NS NS NS 0.04 ft free-product
06/21/90 19,000 22,000 22,000 120,000 2,100,000
09/25/90 NS NS NS NS NS 0.04 ft free-product
12/18/90 NS NS NS NS NS 0.42 ft free-product
03/28/91 NS NS NS NS NS 0.25 ft free-product
06/25/91 NS NS NS NS NS 0.02 ft free-product
09/17/91 NS NS NS NS NS (.44 ft free-product
11/05/91 NS NS NS NS NS Sheen
02/18/92 NS NS NS NS NS Sheen
MW-4 12/05/88 ND ND 23 6.5 4,500
03/08/89 ND ND ND ND 3,900
06/22/89 ND ND ND ND 1,500
09/27/89 11 ND ND ND 1,200
12/29/89 ND 21 23 ND 920
03/29/90 ND ND 8 ND 870
06/21/90 ND ND ND ND 1,500
09/25/90 ND 11 4.6 6 3,100
12/18/90 ND 4.4 15 6.3 3,600
03/28/91 8.9 4.4 4.4 22 2,000
06/25/91 ND 54 1.7 ND 2,000
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RESNA Industries Inc.
Project No. 3-30092-32

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

TABLE 3

Ultramar Inc.
March 26, 1992

Ethyl
Well Date Benzene  Toluene Benzene Xylenes TPHG
No.  Sampled __ (ppb) (ppb) (ppb) (ppb) (ppb) Comments
Mw-4 09/17/91 ND ND 0.8 ND 2,300
(Con't) 11/05/91 ND ND 32 1.1 3,500
02/18/92 ND ND 12 21 5,100
MW-5 12/05/88 ND 0.78 0.23 0.92 3.9
03/08/89 2.7 6.7 27 15 58
06/22/89 0.91 ND ND ND 5
09/277/89 1.3 ND ND ND 53
12/29/89 ND ND ND ND ND
03/29/90 ND ND ND ND ND
06/21/90 ND ND ND ND 12
09/25/90 ND ND ND ND ND
12/18/90 ND ND ND ND ND
03/28/91 ND ND ND ND ND
06/25/91 ND ND ND ND ND
09/17/91 ND ND ND ND ND
11/05/91 ND ND ND ND ND
02/18/92 ND ND ND ND ND
MW-6 12/05/88 4 1.3 0.63 1.3 190
03/08/89 22 ND ND 1.t 23
06/22/89 0.82 2.6 0.18 1.2 57
09/27/89 0.2 0.24 ND ND 2.1
12/29/89 ND ND ND ND ND
03/29/90 21 ND ND ND 12
06/21/90 ND ND ND ND ND
09/25/9G 1.4 ND ND ND 98
12/18/90 2.2 ND ND ND 200
03/28/91 3.5 ND ND ND 140
06/25/91 ND ND ND ND 95
09/17/91 ND ND ND ND ND
11/05/91 ND ND ND ND 130
02/18/92 4.8 ND ND ND 370
MW-7 12/05/38 140 150 40 370 1,500
03/08/89 730 72 180 370 2,400
06/22/89 570 43 180 220 2,000
09/27/89 420 59 140 28 1,400
12/29/89 87 3.5 18 15 150
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RESNA Industries Inc. Ultramar Inc.
Project No. 3-30092-32 March 26, 1952
TABLE 3
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
Ethyl
Well Date Benzene  Toluene Benzene Xylenes TPHG
No.  Sampled  (ppb) (ppb) (ppb) (ppb) (ppb) Comments
MW-7 03/29/90 110 40 53 150 530
(con't) 06/21/90 620 34 290 400 4,100
09/25/90 49 2.4 30 42 750
12/18/90 74 4.5 25 69 510
03/28/91 33 0.8 24 24 500
06/25/91 23 ND 32 37 576
09/17/91 79 1 89 100 1,400
11/05/91 52 ND 76 58 1,100
02/18/92 16 ND 10 16 670
MW-8 09/27/89 ND ND 16 ND 4,200
12/29/89 ND 32 18 ND 2,800
03/29/90 ND ND 19 ND 2,600
06/21/90 ND ND 13 ND 4,600
09/25/90 2.3 22 16 26 4,500
12/18/90 0.7 6 9.7 23 1,100
03/28/91 2.6 4.6 3.2 3.1 1,600
06/25/91 ND ND 25 1.3 760
09/17/91 ND ND 13 39 1,900
11/05/91 ND ND 15 ND 1,400
02/18/92 ND ND 9.5 ND 1,200
MW-9 09/27/89 ND ND ND ND 25
12/29/89 ND ND ND 2.5 11
03/25/90 ND ND ND ND ND
06/21/90 ND ND ND ND ND
09/25/90 ND ND ND ND ND
12/18/90 ND ND ND ND 100
03/28/91 ND ND ND ND ND
06/25/91 ND ND ND ND ND
09/17/91 ND ND ND ND ND
11/05/91 ND ND ND ND ND
02/18/92 ND ND ND ND ND
MW-10  11/05/91 29 140 500 320 27,000
02/18/92 110 57 440 63 18,000
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RESNA Industries Inc. Ultramar Inc.
Project No. 3-30092-32 March 26, 1992
TABLE 3
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

Ethyl
Well Date Benzene  Toluene Benzene Xylenes TPHG
No.  Sampled  (ppb) (ppb) (ppb) (ppb) (ppb) Comments
Mw-11  11/05/91 ND ND ND ND 890
02/18/92 ND ND ND ND 2,400
RW-1 11/13/91 74 68 7 99 1,600

. TPHG Total petroleum hydrocarbons as gasoline

. ND - Not detected

. NS - Not sampled

. Samples prior to December 1988 collected by Applied GeoSysterns

. Sample from December 1988 through December 1990 collected by DuPont Environmental
. Sample from March 1991 through September 1991 collected by Groundwater Technology
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Beacon Service Station No. 721 Appendix A - Pump Test

44 Lewelling Boulevard March 26, 1992

San Lorenzo, California Page A-1
APPENDIX A

PUMP TEST REPORT

1.0 Introduction / Purpose

RESNA Industries Inc., has conducted a shallow groundwater pump test at the subject site at the
request of Ultramar, Inc. to determine aquifer parameter data for design and implementation of an
interim groundwater treatment systern. The test was conducted in a attempt to determine the
following:

(1) Shallow aquifer characteristcs;

(2) Feasibility of achieving hydraulic control beneath the site;

(3) Feasibility of using a recovery well to remove free
product and groundwater;

(4) Delineating the zone of capture.

2.0 Background Data

To verify the validity of groundwater level changes recorded during the pump test, it was
necessary to correlate those changes with the natural cycle of groundwater level fluctuations as
measured over a period of time.

RESNA measured background fluctuations of groundwater levels from November 4 through
November 11, 1991 by installing a pressure transducer in well RW-1. This sensor was linked
with a Terrascience Systems, Ltd., Terra 8 Datalogger that recorded groundwater depths at regular
time intervals. The transducer measured the pressure of the overlying water, which was converted
by the Datalogger into feet of pressure head. Data stored in the Datalogger was downloaded into a
portable, IBM-compatible computer on-site. The computer was also used to start, stop, and
modify the Datalogger program. The background data is presented in Appendix Al.

A graph of the background fluctuation data is shown on Figure 2. The maximum 24-hour
background fluctuation observed during the period in which the background data were collected
was approximately (.16 feet.

2.1 Equipment Setup

A Grundfos SP-1-9 submersible electric purge pump was installed in well RW-1. Electric power
was supplied by a 230-volt AC, gasoline-driven generator. For the constant discharge test, five
ransducers were installed in wells RW-1, MW-1, MW-3, MW-4, and MW-5 to record
groundwater depths at regular intervals. Discharged groundwater was carried from the pump by a
plastic hose and run in series through a control valve and a 0 to 5 gallon per minute (gpm) flow
meter. The extracted groundwater was then run to a portable 6,500-gallon closed-top, poly tank
for storage. All equipment was cleaned prior to and following the pump tests.
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2.2 Step/Drawdown Test

RESNA performed a step/drawdown test on November 21, 1991 in order to estimate the maximum
sustainable discharge rate and acceptable drawdown for well RW-1, Pumping was started at an
initial flow rate of 0.5 gpm and was increased to 1.5 gpm. At this rate the recovery well began to
dewater. The results of this test indicated that the optimum discharge rate for recovery well RW-1
was approximately 1.1 gpm. The step-drawdown data is presented in Figure 3 and the data record
for the step test is presented in Appendix A2.

2.3 Constant Discharge Pump Test/Recovery Test

Commencing on November 13, 1991, the pump was run at a constant discharge rate of 1.1 gpm
and pumping was halted on November 14, 1991 after 24 hours. Monitoring of the recovery phase
of the test was performed for 1.2 hours. Groundwater level data were acquired during the
recovery phase until groundwater levels reached 90% recovery. Groundwater depths for all wells
were also manually measured at 1-hour intervals with electronic sounders as a back-up measure
against failure of the datalogger.

3.0 Analysis of Constant Duration Pump Test

Data obtained during the constant duration pump test from those wells with transducers (RW-1,
MW-1, MW-3 MW-4, and MW-5) were downloaded from the Datalogger. The data were then
processed using the Terrascience Systems, Ltd., Terra 8 software, and compiled into a data report
(Appendix A3) using software from Golden Software, Inc. (Golden), on an IBM-PC-compatible
computer. Data collected by manual electronic sounding from wells without transducers were
tabulated by hand and compiled into data files using the Golden software. Drawdown data
obtained from extraction well RW-1 was modified to eliminate casing storage effects associated
with the pumping of unconfined aquifer systems. Groundwater contour maps were prepared from
the files. An effective maximum radius of influence of approximately 30 feet around the extraction
well was inferred from data taken at 23.8 hours into the test.

Data obtained from the pump test were analyzed using the Graphical Well Analysis Package by
Groundwater Graphics on an IBM-PC-compatible computer. This software package calculates
aquifer characteristics by using the Theis Nonequilibrium Well Equation. To apply this equation to
the aquifer characteristics of this site, the Neuman (1975) modification of the Theis equation for
water-table aquifers was used. This analysis makes the following generalized assumptions about
the aquifer:

The aquifer is unconfined.

The aquifer is level and infinite in horizontal extent.

The aquifer is homogeneous and isotropic.

The pumping well fully penetrates the aquifer.

Discharge from the well is at a constant rate.

There is no storage within the well itself.

The aquifer response to drawdown is elastic (early response).
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The Theis equation for elastic response of water-table aquifers is as follows:

T = QmsW(UAB))

Where:  UA = (r285)/(4T1)
B = rp2
T = transmissivity
Q = pumpingrate
s = drawdown
W = well function
r = radial distance from pumping well
Ss = storativity coefficient
t = time since pumping started
b = initial standard thickness of aquifer

Sources:  Dansby and Price (1987), p. B.7, eqs. B.7, B.§;
Fetter (1988), p. 192, egs. 6-48, 6-49

Hydraulic conductivity is calculated by:

K = Th
Where: K = hydraulic conductivity
T = wransmissivity
b = inidal saturated thickness of aquifer

Figures 4 through 6 show Theis curve plots and values for transmissivity, aquifer thickness,
hydraulic conductivity, and storativity for wells RW-1, MW-1 and MW-3. Test data for the other
wells were not usable because of the short duration of the test. A summary of these results is
given in Table 2.

Transmissivities were calculated from the data from observation well data and ranged from 5,250
gallons per day per foot (gpd/ft) in MW-1 to 6, 320 gpd/ft in well MW-3. Hydraulic conductivity
varied from 525 gpd/ft2 for MW-1 to 486 gpd/fi2 for MW-3.

The saturated aquifer thickness was approximately 10 feet for each well. Storativity coefficients
varied from 0.01 for MW-3 to 0.04 for MW-1. These values are compiled in Table 2.
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3.1 Analysis of Recovery Test

During the recovery phase of the test, water levels were measured by the Datalogger in wells that
contained transducers. The Datalogger measured water levels beginning with approximately 1-
second intervals, gradually lengthening to 40-minute intervals.

The data were plotted as residual drawdown (s) vs. the log of the ratio t/t" (where t = time since
start of pumping and t" = time since pumping stopped). This is a modification of the Jacob
Straight-Line Method (Driscoll, 1986, pp. 256-257). Transmissivity is calculated by the equation:

T = 240
As'
Where: T = transmissivity in gpd/ft
Q = pumping rate in gpm
As' = change in drawdown over one log cycle in feet
264 = conversion factor for gpm to gpd

The graph, calculations, and transmissivity from the recovery data for well RW-1 are shown in
Figure 7 and the data is presented in Appendix A4. The transmissivity calculated from the
recovery test data was 29.9 gpd/ft, which compares with 105 gpd/ft as calculated from the
pumping test data (Figure 8). The values are within acceptable accuracy considering differences in
measurement technique, data analysis, and change ir aquifer storativity due to delayed yield of
aquifer material following dewatering and recovery and site stratigraphy.

3.2 Capture Zone Analysis

Calculation of the capture zone was performed using the RESSQ semi-analytical contaminant
transport model (Javandel, et al., 1987). The model uses a series of injection well points to 1)
create point sources for flow lines and (2) generate a regional flow equivalent to the groundwater
gradient observed beneath the site. The program then uses extraction well points to represent
groundwater recovery wells using pumping rates determined from the pump tests. The model
combines the equations for complex velocity potential, uniform flow, number of point sources,
and point sinks to calculate the symmetry of the capture zone. The analysis makes the following
assumptions about the aquifer: (1) the aquifer is of uniform thickness; and (2} a steady state flow
(gradient and direction) exists beneath the site.

The capture zone configuration model was run using a pumping rate of 1.1 gpm. Figure 9is a
graphical representation of the flow lines and capture zone resulting from the simulated pumping of
existing extraction well RW-1 at 1.1 gpm. The capture zone includes all on-site wells except
monitoring wells MW-4, MW-5 and MW-6. Data used to generate the capture zone model are
presented in Appendix AS.
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4.0 Discussion and Conclusions

Results of the pump test indicate that the aquifer materials at the site are heterogeneous and
anisotropic. The radius of influence for recovery well RW-1 has been determined by the analytical
model to be approximately 15 feet. This radius appears to encompass the storage tank area. In
RESNA’s experience, a more reasonable radius of capture for this type of geology and area should
be approximately 30 feet. Upon installation of the interim recovery system, long term monitoring
will be performed to accurately determine the zone of capture and determine if further modifications
will be necessary.
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TABLE 1

GROUNDWATER ELEVATION DATA

Pre-Pump Test
November 12, 1991

Groundwater Elevation

Well No. (Ft — Datum MSL)
MW-1 23.17
MW-2 23.26
MW-3 23.04
MW-4 23.15
MW-5 23.26
MW-6 23.28
MW-7 23.09
MW-§ 22.94
MW-9 23.10
MW-10 22.95
MW-11 23.18
RW-1 23.12

MSL = Mea sea level
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TABLE 2
AQUIFER CHARACTERISTICS

Constant Discharge Pump Test Analysis

Transmissivity Saturated Aquifer Hydraulic Conductivity Storativity

Well No.  (gpd/ft) Thickness (ft) (gpd/ft2) Coefficient
RW-1 105 15.0 7.0 0.02
MW-1 5,250 13.0 525.0 0.04
MW-3 6,320 13.0 486.0 0.02
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PUMP TEST
TRANSMISSIVITY DATA
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PUMP TEST
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APPENDIX B

VAPOR EXTRACTION TEST REPORT

1.0 Introduction / Purpose

On January 20, 1991, RESNA performed a vapor extraction test at the site using groundwater
wells RW-1 and MW-1, This test was performed to evaluate the feasibility of using vapor
extraction to facilitate the groundwater remediation process. The vapor extraction test had three
main objectives:

(1) To determine the vapor concentrations and flowrates which can be achieved from the wells;
(2) To determine an estimated radius of influence for each extraction well;
(3) To generate a design basis for the soil vapor extraction if feasible.

An Internal Combustion (IC) engine with catalytic converter was used to apply vacuum to each
well and induce airflow through the soils. The extracted hydrocarbon vapors were burned as fuel
in the engine. The exhaust was discharged to the atmosphere following additional treatment
through a catalytic converter. Notification was provided to the Bay Area Air Quality Management
District (BAAQMD) approximately 1 week prior to the testing in accordance with BAAQMD policy
(See Appendix B1).

2.0 Vapor Extraction Test Apparatus

The IC engine was individually connected to each well using 2-inch diameter PVC piping set above
ground. Vacuum was provided to the wells using the IC engine's internal vacuum. An additional
vacuum pump / blower could also be engaged to provide additional vacuum if needed. A schematic
of the vapor extraction test set-up is shown in Figure 1.

Groundwater recovery well RW-1 is a 6-inch diameter well screened from 15 feet to 35 feet below
grade. Depth to water in this well is typically 18 to 20 feet from top of casing. As a result, an
estimated 3 to 5 feet of screen exists above the potentiometric water surface in clayey sand soils.

Groundwater monitoring well MW-1 is a 2-inch diameter well screened from 10 feet to 35 feet
below grade. Depth to water in this well is typically 20 feet from top of casing. As a result, an
estimated 10 feet of screen exists above the potentiometric water surface in clayey silt soils.

3.0 Flow Characteristic Evaluation
To evaluate vapor flow characteristics from each well, RESNA measured vapor flowrate as a

function of well-head vacuum. Vacuum measurements were collected using a differential pressure
gauge open to the atmosphere. Flow rate measurements were determined using a pitot tube to
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measure air velocity. For consistency, air flowrates were corrected to standard (70°F and O psig)
values, expressed as Standard Cubic Feet per Minute (SCFM). Raw data is contained in Appendix
B2. Flow versus vacuum data is summarized in Table 1 for wells RW-1 and MW-1.

Approximately 40 to 50 SCFM of air could be extracted from well RW-1 at well-head vacuums
ranging from 8 to 14 inches Water Column [W.C.]. By engaging the vacuum pump, air flowrates
as high as 65 SCFM could be produced at a well-head vacuum of 22 inches W.C.

Approximately 35 to 50 SCFM of air could be extracted from well MW-1 at well-head vacuums
ranging from 7 to 20 inches W.C. By engaging the vacuum pump, air flowrates as high as 60
SCFM could be produced at a well-head vacuum of 40 inches W.C. These flow / vacuum
characteristics are similar to those of well RW-1. However, more vacuum appears to be required.
This effect is likely the result of one or more of the following: (1) well MW-1 is screened through
less permeable clayey silt soils; and/or (2) friction losses through the 2-inch well are higher.

By plotting well-head vacuum versus air flowrate on a logarithmic scale, an apparent straight-line
correlation was observed (see Figures 2 and 3). Using the Cricket-graph™ curve-fitting program a
"best-fit" mathematical equation was determined for the data. The corresponding logarithmic
equations are shown on the flow / vacuum graphs. The correlation coefficient (r) reflects the match
between best-fit curve and actual data. This coefficient ranges from 0 (no correlation) to 1.0
(perfect correlation). For wells RW-1 and MW-1, the correlation coefficient ranged from r = 0.93
to r = .96 suggesting a good relationship with empirical data.

3.2 Vapor Concentrations

Vapor concentrations were qualitatively measured in the field using a portable Photo-ionization
Detector (PID) and combination Oxygen / Lower Explosion Limit (02/LEL) meter. The PID meter
was calibrated to iso-butylene. Vapor samples were collected from a sample port located on the IC
engine piping using a sampling pump. PID readings from well RW-1 ranged from 540 to 780
parts per million by volume (ppmy). PID readings for well MW-1 ranged from 480 to 530 ppmy,.
LEL meter readings from both wells ranged from 60% to 128% of the LEL for gasoline. As
shown later, these values did not correlate well with vapor samples collected for laboratory
analysis. Raw data is contained in Appendix B2.

For quantitation, vapor samples were collected for laboratory analysis. These samples were
collected in opaque Mylar™ bags using a sampling pump. The samples were transported to a
certified laboratory within 72-hours and analyzed for Total Petroleum Hydrocarbons as Gasoline
(TPHG) and Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX). Two vapor samples were
collected from each well. An initial vapor sample was collected after 15 minutes of system
operation. A final vapor sample was then collected from each well after 1 hour of operation. To
facilitate future air permitting, an effluent sample was collected from the exhaust stack of the IC
engine. Results are summarized in Table 2. Laboratory reports are contained in Appendix B3.
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Vapor samples from wells RW-1 and MW-1 contained TPHG ranging from 7,100 to 31,000
pgfliter. These concentrations appeared to fluctuate throughout the pilot test. Assuming a

molecular weight of 95 grams per mole for gasoline, these concentrations correspond to volumetric
concentrations of 1,900 to 8,100 ppmy [15% to 62% of the LEL for gasoline].

3.3 Hydrocarbon Removal Rates

Hydrocarbon removal rates from wells RW-1 and MW-1 were calculated from TPHG vapor
concentrations and vapor flowrates. With vapor concentrations expressed as micrograms TPHG
per liter of air (ug/liter), the mass of hydrocarbons removed was determined by multiplying vapor
concentrations by air flowrates expressed in liters per unit time as shown below:

Hydrocarbon

Removal

Rate [Ib/hr] = TPHG conc, [g/liter] x Flow rate [ft3/min} x 28.33 liter /i3 x 60 min/hr
454,000,000 pg/b

Vapor concentration data, vapor flowrate data, and the corresponding initial hydrocarbon removal
rates are summarized in Table 3. For flowrates ranging from 40 to 50 SCFM, these concentrations
result in hydrocarbon removal rates of 1.1 to 5.8 pounds per hour. Vapor-phase benzene
concentrations from both wells were minimal (<10 pg/liter). These results suggest that extracted
hydrocarbons are weathered gasoline.

3.4 Radius of Influence Evaluation:

The radius of influence from each vapor well was determined by drawing vapor from a single well
and measuring the vacuum drawdown on adjacent monitoring wells screened through the same
interval. These vacuum readings were obtained using magnehelic vacuum gauges capable of
reading to 0.01 inches W.C. Raw data is summarized in Appendix B2. Vacuum drawdown data
is summarized in Table 4.

Using the 6-inch diameter well RW-1, vacuum drawdown was moderately observed in well MW-3
located 12 feet away and only slightly observed in well MW-1 located 27 feet away. When
applying 8 to 15 inches W.C. on the extraction well, an induced vacuum of 0.23 to 0.44 inches
W.C. was observed on well MW-1 located 12 feet away.

Using the 2-inch diameter well MW-1, no significant vacuum influence was observed in either well
RW-1 (located 27 feet away) or well MW-3 (located 31 feet away). These results are somewhat
inconclusive as radius of influence measurements at distances less than 27 feet could not be
obtained.

The radius of influence for well RW-1 was determined by plotting vacuum drawdown data from
the monitoring wells as a function of distance. By normalizing vacuum drawdown data (dividing
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by extraction well vacuum) and plotting this data versus distance on semi-log paper, a linear
correlation was observed. The corresponding plot of normalized vacuum versus distance are
shown in Figure 4 for well RW-1. A radius of influence was estimated by setting a minimum
vacuum drawdown at which effective clean-up of the soils is presumed to be achieved. For the
purpose of this pilot test, a minimum vacuum drawdown of 0.25 inches W.C. was utilized. Based
upon this analysis, a 12-foot radius of influence was estimated in the clayey sand / clayey silt soils.

3.5 Vapor Well Efficiency

Assuming that free gasoline liquid exists within the site soils, the maximum vapor concentration
which can be generated in the wells is the saturated vapor concentration for liquid gasoline. For
weathered gasoline, this vapor concentration is estimated at approximately 220,000 ug/liter TPHG
(Reference [1], p. 38). To evaluate the efficiency of the vapor wells, well-head vapor
concentrations are divided by 220,000 pg/liter to obtain a percent well efficiency. This efficiency
can be used as a qualitative indicator of vapor flow through the contaminated soil zone.

A comparison of initial well-head vapor samples to the saturated vapor concentration for weathered
gasoline (220,000 pg/liter) indicates the pilot vapor wells operated between 3% and 14% of
saturated vapor concentrations. These efficiencies suggest that not all of the extracted air is
directed through the zones of contarnination and some dilution of the vapor stream occurs.

4.0 Summary

The pilot test demonstrated that vapor extraction can remove gasoline hydrocarbons from the
vadose zone soils near the underground storage tank complex. Relatively large vapor flowrates
(40 to 60 SCFM) could be extracted from the wells using moderate well-head vacuums (8 to 40
inches W.C.). Vapor concentrations from the wells ranged from 7,100 to 31,000 pg/liter TPHG,
corresponding to hydrocarbon removal rates of 1.1 to 5.8 lbs/hr TPHG. Though these
hydrocarbon removal rates will likely decrease exponentially with time (depending on hydrocarbon
composition and vapor flow path), these initial gasoline removal rates should be sufficient to
reduce free-product and vadose zone hydrocarbons in the immediate vicinity of the extraction
wells. As a result, the groundwater remediation process should be facilitated due to this
hydrocarbon removal.

5.0 References

[1] Johnson, Stanley, et. al. "A Practical Approach to the Design, Operation, and Monitoring of
In-Situ Soil Venting Systems,” Shell Development Company, undated.



Ultramar, Inc. Vapor Extraction Test
Project No. 3-30092-42

TABLE 1}

WELL VACUUM vs. AIR FLOWRATE DATA

Applied
Well Vapor Vapr
Vacuum Flowrate Flowrate
(inches W.C.) (ACFM) (SCFM)
Recovery Well RW-1
8 38 39
8.5 40 41
9 41 42
9.5 48 49
12 50 50
14 54 54
22 65 64
Monitoring Well MW-1
7 37 38
| 13.5 51 52
15 53 53
| 20 54 53
21 54 53
40 W 65 61
Inches W.C. = inches Water Column
ACFM = Actual Cubic Feet per Minute (at stated vacuum and average 50°F temp.)
SCFM = Standard Cubic Feet per Minute (air flowrates corrected to 70°F and 0 psig).




Ultramar, Inc. Vapor Extraction Test

Project No. 3-30092-42

TABLE 2

SUMMARY OF LABORATORY RESULTS
WELL-HEAD VAPOR SAMPLES

Ethyl-
TPHG Benzene Toluene benzene Xylenes
Run Vapor Vapor Vapor Vapor Vapor
Vapor Time Conc. Conc. Conc. Conc. Conc.
Well (Min.) (ug/liter) (ug/liter) (ug/liter)  (ug/iiter) (pg/liter)
RW-1 15 7,100 <0.3 <0.3 27 15
120 31,000 10 110 48 110
MW-1 15 30,000 <0.3 1.8 50 4.4
60 9,700 <0.3 8.7 51 6.8
Engine Effluent* 120 <50 <(.3 <0.3 <0.3 <0.3

* Effluent sample collected from engine exhaust stack during operation of well RW-1
at 120 minutes.

TPHG = Total Petroleum Hydrocarbons as Gasoline
ngliter = Micrograms per liter
<0.3 = Notdetected at or above stated laboratory detection limit



Ultramar, Inc. Vapor Extraction Test
Project No. 3-30092-42

TABLE 3

ESTIMATED HYDROCARBON REMOVAL RATES

Initial Estimated
TPHG Hourly TPHG
Operation Vapor Vapor Removal
Vapor Time Flowrate Conc. Rate
Well {Min.) (SCFM) (ng/liter) (1bs/hr)
RW-1 15 43 7,100 i.1
120 39 31,000 4.5
MW-1 15 52 30,000 5.8
60 50 9,700 1.8
TPHG = Total Petroleumn Hydrocarbons as Gasoline
pgliter = Micrograms per liter
SCFM = Standard Cubic Feet per Minute



Ultramar, Inc. Vapor Extracton Test
Project No. 3-30092-42

TABLE 4

RADIUS OF INFLUENCE DATA
GROUNDWATER RECOVERY WELL RW-1

Induced Induced
Applied Vapor Operation Vacuum MW-3 Vacuum MW-1
Well Flowrate Time at 12 feet at 27 feet
(Inches W.C.) (SCFM) {(minutes) (inches W.(C.) (inches W.C.)
8 39 60-120 0.23 0.02
15 54 30 0.44 0.02

Inches W.C. = Inches Water Column vacuum
= Standard Cubic Feet per Minute

SCFM




EXHAUST
SAMPLE STACK
PUMP
gﬁcwhm SUPPLEMENTAL
7 PVC Y .
PIPING PAD. METER PRFOUPE‘?_NE
CATALYTIC
F;fgg,?é‘#gg CONVERTER
SAMPLE PORT |
INTERNA
? /A~ COMBUSTION
[ ENGINE
A bR
XA IR KKK
VACUUM VAPOR
MONITORING EXTRACTION nggg—%m
WELL WELL DRUM
- N LEGEND
@ PRESSURE (VACUUM) INDICATOR
DIFFERENTIAL PRESSURE INDICATOR
REVIEWED BY: |
37ﬂ/( VAPOR EXTRACTION TEST APPARATUS ’---u-
§ ULTRAMAR/BEACON SERVICE STATION #721
APPR%”\BY' 44 LEWELLING BOULEVARD 00940l 0D S
- DATES DRAWING #& |

SAN LORENZO, CALIFORNIA 2:20:92 FIG. 1

R



"BEST FIT" LOGARITHMIC EQUATION

Q = 15 x [AP] 0.47 correlation coefficient r = 0.96

where:
Q = AIRFLOW [SCFM]
AP = WELL-HEAD VACUUM [inches W.C ]
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"BEST FIT" LOGARITHMIC EQUATION
Q = 25 x [AP] 0.26 correlation coefficient r = 0.93

where:
Q = AIRFLOW [SCFM]
AP = WELL-HEAD VACUUM [inches W.C.]
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"BEST FIT" LOGARITHMIC EQUATION

AP' = 25 correlation coefficient r = 0.99
[10]0:098 x [R]

where:
AP' = NORMALIZED VACUUM DRAWDOWN
R = DISTANCE FROM EXTRACTION WELL [feet]

NORMALIZED VACUUM

e

DISTANCE FROM EXTRACTION WELL (FEET)

LEGEND

NORMALIZED WELL VACUUM = _____ VACUUM DRAWDOWN AT MONITORING WELL
APPLIED VACUUM AT EXTRACTION WELL

REVIEWED BY: VACUUM DRAWDOWN VERSUS DISTANCE
RECOVERY WELL RW-1
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APPENDIX B1

VAPOR EXTRACTION TEST
BAAQMD NOTIFICATION LETTER




41674 Christy Street
Fremont, CA 34538
Phone: (510) 659-0404
Fax: (510) 651-4677

January 10, 1992

Bay Area Air Quality Management District
939 Ellis Street

San Francisco, CA 94109-7799

FAX (415) 928-8560

IRESNA

Environmental Solutions
Through Applied Science,
Engineering & Construction

Attention: Mr. Alex Saschin, Permit Engineer

Subject: Vapor Extraction Testing

Ultramar Service Station #721
44 Lewelling Boulevard, San Lorenzo, California

Dear Mr. Saschin:
RESNA, Inc. is preparing a remedial action

plan for the above referenced gasoline service station. To evaluate

the feasiblity of soil vapor extraction to assist in groundwater remediation, RESNA proposes to perform a 1-
day soil vapor extraction test at the site. An internal combustion engine with catalytic converter will be used
for vapor abatement. This unit will achieve destruction efficiencies in excess of 90%, however, destruction
efficiencies of 95%+ destruction efficiencies are typical.

Based upon our understanding of BAAQMD policy and regulations (sce enclosed October 27, 1987
management memo), such tests would not require a BAAQMD source permit provided: (1) the test period
does not exceed 2 weeks; and (2) air emissions are abated with carbon or other equivalent control device.

RESNA is faxing this prior notification to the BAAQMD to insure that such activites are performed in
compliance with applicable BAAQMD regulations (hard-copy via mail). Relevant information is summarized

below:
Site Locaton: 44 Lewelling Boulevard, San Lorenzo, California
Testing Date: January 17, 1991(proposed date)
Client: Ultramar, Inc. - 525 W. Third Street, Hanford, CA 93230
Contractor: RESNA, Inc. - 41674 Christy Street, Fremont, CA 94538-3114

If you have any questions regarding these activities please call.

Sincerely,

Bruce T. Maeda
Project Engineer

BTM
Enclosure

cc: Mr. Terry Fox, Ultramar, Inc.



" October 27, 1987
CJUW”' II
TO: J SWANSON -34,;!'/;7
/ ) .
FROM: s n:m%

SUBJECT: GAS CHARACTERIZATION TESTS FOR IN SITU SOIL
DECONTAMINATION PROJECTS

Gas samples need to be collected and analyzed in order to
characterize the emissions from, and design controls for, in

situ soil decontamination projects. These
not considered to be subject to Regulation 8-40, because it

is impossible to determine the volume of soil teing aerated.
They are instead subject to Rule 8-2.

I recommend that operation of extracticn eguipment during
the collection of gas samples for analysis be considered
exenpt from permit requirements, provided the emissions are
controlled by carbon or other equivalent control device. A
reasonable period for such tests would not exceed two weeks.
The carbon control device should consist of two S§S5-gallon
canisters in series, with a sample port between them. The
gas between the two canisters should be monitored daily for

breakthrough.

Any testing which does not provide equivalent control, or
extends beyond two weeks, should be considered operation of

a source without a permit.

Please indicate your concurrence.

All Permit Division Engineers:

'Dlease follow this recommendation in evaluating any soil decontamination

project,
Thanks!!!

Joln Swanson
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VAPOR EXTRACTION TEST
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APPENDIX B3

VAPOR EXTRACTION TEST
LABORATORY ANALYSES




Scientific, Inc.

With Aufomation In Mind

3100 Fite Circle, Suite 108
Sacramento

California 95827

(916) 362-8947

February 11, 1992

Mr. Bruce Maeda
RESNA Industries.
42501 Ca Albrae St.
Fremont, CA 94538

Dear Mr. Maeda

Enclosed is the report for the five (5) air samples. The samples were
received at Sparger Technology Analytical Lab on January 21, 1992.

The samples were received in five (5) tedlar bag. The samples were
transported and received under documented chain of custody and stored at four
(4) degrees C until analysis was performed.

The report consists of the following sections:

I Sample Description

. Analysis Request

fl. Quality Control Report

IV.  Analysis Resuits

No problems were encountered with the analysis of your samples.

If you have questions, please feel free to call.

Sincerely,

Bt Fe=

R. L. James
Principal Chemist




Scientific, Inc.

With Automation in Mind g ,

3100 Fite Circle, Suife 108
Sacrarmento

Califomia 95827

(916) 362-8947

| Sample_Desctription

See attached Sample Description information.

The samples were received under chain-of-custody.

I Analysis Request

The following analytical tests were requested:

Lab ID Your ID Analysis Description
ST92-01-0274A AS. 0120-INF1 TPH-gas, Btex
ST92-02-0275A AS. 0120-INF2 TPH-gas, Btex
ST92-02-0276A AS. 0120-EFF1 TPH-gas, Btex
ST92-02-0277A AS. 0120-INF3 TPH-gas, Btex
ST92-02-0278A AS. 0120-INF4 TPH-gas, Btex



Scientific, Inc.

With Automation In Mind

3100 Fite Circle, Suite 108
Sacramenfo

California 95827

(916) 362-8947

i Quality Control

A. Project Specific QC. No project specific QC (i.e., spikes and/or
duplicates) was requested.

B. Method Blank Results. A method blank is a laboratory-generated
sample which assesses the degree to which iaboratory operations and
procedures cause false-positive analytical results for your sample.

No target parameters were detected in the method blank associated
with your sample at the reporting limit levels noted on the data sheets
in the Analytical Results section.

C. Laboratory Control Spike. A Laboratory Control Spike {LCS) is a
sample which is spiked with 30 ppb BTEX, and analyzed at
approximately 10% of the sample load in order to establish method-
specific control limits. The LCS results associated with your samples
are on the attached 8020 Modified LCS BTEX Analysis Report.

Accuracy is measured by Percent Recovery as in:

% recovery = (measured concentration) x 100

{actual concentration)

v Analysis Results

Results are on the attached data sheet.



Spcrgero

TeChn Scientitic, Inec.

With Aufomation In Mind

3100 Fite Circle, Suite 108

Sacramento
California 95827
(918) 362-8947 8020/8015 Modified Analysis Report
Attention: Mr. Bruce Maeda Date Sampled: Jan. 20, 1992
RESNA Industries Date Received: Jan. 21, 1992
42501 Ca Albrae St. Date Analyzed: Jan. 23, 1982
Fremont, CA 94538
Project #: 3-30092-42 Project Name: 44 Lewelling
San Lorenzo
Client ID: AS. 0120-INF1 LAB ID: §792-01-0274A
Matrix: Air Dilution:
Detection
Name Amount Limit Units
Benzene ND 0.3 ug/L
Toluene ND 0.3 ug/L
Ethylbenzene 27 0.3 ug/L
Xylenes 15 0.3 ug/L
TPHgas 7100 bO ug/L
Surrogate % Recovery of Trifluorotoluene = 110%

ppb = parts per billian = uglL = micrograms per Liter
ppm = parts per million = ug/mL = micragrams per millikitar
ND = Not Detected. Compound(s) may be present st corcentrations below the detection limit.

NR = Analysis not requestsd.

: JW% s e

néipal Chemist Date Heportea{

SPARGER TECHNOLOGY ANALYTICAL LABORATORY, INC. IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
{Certification No, 1614]




Spa r0

TeChnd Scientific, Inc.

With Autormation in Mind

3100 Fite Circle, Suite 108

Sacramentc
California 95827
(916) 362-8947 8020/8015 Modified Analysis Report
Attention: Mr. Bruce Maeda Date Sampled: Jan. 20, 1932
RESNA Industries Date Received: Jan. 21, 1982
42501 Ca Albrae St. Date Analyzed: Jan. 23, 1992
Fremont, CA 94538
Project #: 3-30092-42 Project Name: 44 Lewelling
San Lorenzo
Client ID: AS. 0120-INF2 LAB ID: ST92-01-0275A
Matrix: Air Dilution:
Detection
Name Amount Limit Units
Benzene 10 0.3 ug/L
Toluene 110 0.3 ug/L
Ethylbenzene 48 0.3 ug/L
Xylenes 110 0.3 ug/L
TPHgas 31000 50 ug/L
Surrogate % Recovery of Triflugrotoluene = 106%

ppb = parts per billien = ug/l = micrograms per Liter

ppm = parts per mikion = ug/mL = micrograms per milliliter

ND = Wat Detected. Cormpaundisl may be presant at concentrations balow the detection limit,
NR = Analysis not requested.

(237

R.L. Ja‘ﬁm-l?ﬂnc(pal Chemist Date Reported

SPARGER TECHNOLOGY ANALYTIGAL LABORATORY, INC. IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
[Cartification No, 1814)




Scientific, Inc.

nology

With Automation In Mind

3100 Fite Circle, Suite 108

Sacramento
California 95827
(916) 362-8947 8020/8015 Modified Analysis Report
Attention: Mr. Bruce Maeda Date Sampled: Jan. 20, 1992
RESNA industries Date Received: Jan. 21, 1992
42501 Ca Albrae St. Date Analyzed: Jan. 23, 1992
Fremont, CA 94538
Project #: 3-30092-42 Project Name: 44 Lewelling
San Lorenzo
Client ID: AS. 0120-EFF1 LAB iD: ST82-01-0276A
Matrix: Air Diiution:
Detection
Name Amount Limit Units
Benzene ND 0.3 ug/L
Toluene ND 0.3 ug/L
Ethylbenzene ND 0.3 ug/L
Xylenes ND 0.3 ug/L
TPHgas ND 50 ug/L
Surragate % Recovery of Trifluorotoluene = 110%

ppb = parts per billion = ug/l. = microgrems par Litar

gpm = partg per milien = ug/mL = micrograma per milliliter

ND = Not Datected. Sompoundisl may be present at concaritrations balaw the detectian limit.
NR = Analysis not requested.

T L2372

- — 4 1
R. 4 James, Pratipal CHemist Dates Reported
,/"‘— T
SPARGER TECHNOLOGY ANALYTICAL LABORATORY, INC. IS CERTIFED BY THE STATE OF CALIFORNIA

DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
{Cartification No. 1814}




Sparger0
I?&ng Scientific, Inc.

3100 Fite Circle, Suite 108
Sacramento
Californio 95827

(916) 362-8947 8020/8015 Modified Analysis Report

Attention: Mr. Bruce Maeda
RESNA Industries
42501 Ca Albrae St.
Fremont, CA 94538

Date Sampled:
Date Received:
Date Analyzed:

Jan. 20, 1992
Jan. 21, 1992
Jan. 23, 1992

Project #: 3-30092-42 Project Name: 44 Lewelling
San Lorenzo
Client ID: AS. 0120-INF3 LAB ID: ST92-01-0277A
Matrix: Air Dilution:
Detection
Name Amount Limit Units
Benzene ND 0.3 ug/L
Toluene 1.8 0.3 ug/L
Ethylbenzene 50 0.3 ug/L
Xylenes 4.4 0.3 ug/L
TPHgas 30000 5O ug/L
Surrogate % Recovery of Trifluocrotoluene = 104%

ppb = parts per billian = ug/L = micrograms per Liter
ppm = parts per million = ug/mL = micrograms par milliliter

ND = Mot Detected. Compound(s) msy be present st concantratiorm below the detection limit.

NA = Analysis not requegted,

R. L. Jame rincipa)/Chamist

[-23F2

Date Reported

SPARGER TECHNOLOGY ANALYTICAL LABORATORY, INC. IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OFf HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
[Certification No. 1814)



NOIOQY scientiic, ine.
With Autorngation in Mind

I 3100 Fite Circle. Suite 108

Sacramento
California 95827
(916) 362-8947 8020/8015 Modified Analysis Report
Attention: Mr. Bruce Maeda Date Sampled: Jan, 20, 1992
RESNA Industries Date Received: Jan. 21, 1992
42501 Ca Albrae 5t. Date Analyzed: Jan. 23, 1992
Fremont, CA 94538
Project #: 3-30092-42 Project Name: 44 Lewelling
San Lorenzo
Client 1D: AS. 0120-INF4 i.AB ID: ST92-01-0278A
Matrix: Air Dilution:
Detection
Name Amount Limit Units
Benzene ND 0.3 ug/L
Toluene 8.7 0.3 ug/L
Ethylbenzene 51 0.3 ug/L
Xylenes 6.8 0.3 ug/L
TPHpas 9700 50 ug/L
Surrogate % Recovery of Trifluorotoluene = 107%

ppb = parts per billion = ug/l = micrograms per Liter

ppm = parts per million = ug/mL = micrograma per milliliter

NC = Naot Detected. Caompoundigl rsy be presant at concentrations betow the detection limit.
NR = Analysiz not raquested.

k \w“é e A

Datas Reported

SPARGER TECHNDLOGY ANALYTICAL LABGRATORY, INC. 1S CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABCRATORY
(Cartification Mo, 1814)
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