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EXECUTIVE SUMMARY

Underground Storage Tanks (USTs) at Sites 211, 331N, 3315, 331E, 332,
334, 511D, 750, 842, and 845 at Fleet and Industrial Supply Center (FISC)
in Oakland, California, were removed by the Navy's Public Works
Center (PWC) between 1990 and 1994. Samples collected after removal
of the USTs indicated that the soil and/or groundwater at each of the
ten sites had potentially been impacted by hydrocarbons originating
from the USTs. Under Contracts N62474-92-D-3608-0006 and 0015 with
Engineering Field Activity West (EFA West), ERM-West, Inc. (ERM)
conducted soil and groundwater investigations at the ten former USTs
sites to assess the extent of hydrocarbon-impacted soil and
groundwater. Site investigation activities included the collection of
soil and groundwater samples using a Geoprobe sampler, the
installation, sampling, and limited monitoring of groundwater
monitoring wells, and the identification of storm drains and sanitary
sewers in the vicinity of the site. The results of the site characterization
and investigation activities at each site are presented in this document.

Conclusions based on the results of the soil, groundwater, and storm
drain investigations conducted at each of the ten former UST sites were
evaluated with respect to the criteria for low-risk soil and groundwater
fuel sites outlined in the Interim Guidance Technical Memorandum
issued by the San Francisco Bay Regional Water Quality Control Board
on January 6, 1996. The conclusions indicated that with the exception
of Site 332, the extent/and or concentrations of hydrocarbons in the
groundwater at the other FISC UST sites precluded them from being
categorized as low risk soil cases. For that reason, and because the
vadose zone soil at FISC is relatively thin and rarely impacted by the
contents of the former USTs, conclusions for the FISC UST sites were
evaluated and discussed with respect to the six criteria for a low-risk
groundwater case:

e The leak has been stopped and ongoing sources, including free
product, removed or remediated;

¢ The site has been adequately characterized;
¢ The dissolved hydrocarbon plume is not migrating;

e« No water wells, deeper drinking water aquifers, surface water, or
other sensitive receptors are likely to be impacted;

¢ The site presents no significant risk to human health; and
« The site presents no significant risk to the environment

Using a Risk-Based-Corrective-Action (RBCA) Tier 1 evaluation and
with guidance from the RWQCB, each site was evaluated with respect
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to the six criteria to determine whether the site may be categorized as a
low risk groundwater case.

The evaluations indicated that only one of the former UST sites (332)
satisfies the criteria for a "low risk" groundwater case and may be
approved for closure with no further action required. The remaining
nine UST sites (211, 331N, 331S, 331E, 334, 511D, 750, 842, and 845) do
not satisfy the criteria for "low risk" cases.

Recommendations presented in this report propose additional action(s)
to be implemented at the nine former UST sites to achieve a low-risk
groundwater case status and be requested for closure. A table
summarizing the site description, potential exposure pathways, and the:
recommended actions is included on the following page.

Xiv



roun water
impacted?

Groundwater

SUMMARY TABLE

Site Descriptions, Potential Exposure Pathways, and Recommendations
UST Sites 211, 331N, 3318, 331E, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial Supply Center

Oakland, California

Direct
contact

Ingestion

Inhalation

Direct
Migration

Utilities

Low-Risk
-GW Case?

Proposed Additional Work

YES

Asphalt

NO

NO

NO

NO

NO

NO

Install 4 monitoring wells to complete groundwater evaluation.
Implement groundwater monitoring. Evaluate site following
completion of monitoring program.

331N

Asphalt

NO

NO

NO

NO

NO

NO

Implement groundwater monitoring. Evaluate site following
completion of monitoring program.

3315

NO

NO

NO

NO

NO

Collect five Geoprobe groundwater samples and install 3 monitoring
wells to evaluate VOCs in groundwater. Actively remediate VOCs in
groundwater. Evaluate hydeocarbon vapors in Building 331. Storm
drain investigation. Groundwater monitoring.

331E

Asphalt

NO

NO

NOC

NO

NO

Install one monitoring well to complete groundwater evaluation.
Actively remediate benzene in groundwater. Evaluate benzene vapor
in air above plume. Storm drain investigation. Groundwater
monitoring.

332

NO

Asphalt

NO

NO

NO

NO

NO

NO

Request for site closure.

334

Asphalt

NO

NO

NO

NO

NO

NO

NO

Install ene monitoring well. Groundwater monitoring. Evaluate site
following completion of monitoring program.

511D

Asphalt

NO

NO

NO

NO

NO

NO

NO

Install 6 monitoring wells to complete groundwater evaluation.
Implement groundwater monitoring. Evaluate site following
competion of monitoring program.

750

Asphalt

NO

NO

NO

NO

NO

NO

NO

Collect 6 Geoprobe samples to complete evaluation of groundwater.
Implement groundwater monitoring. Evaluate site folowing
completion of monitoring program.

Asphalt

NO

NO

NO

NO

NO

NO

Install 1 monitoring well t0 evaluate free product. Collect5 Geoprobe
groundwater samples to complete groundwater evaluation.
Implement groundwater monitoring, Evaluate site following
completion of monitoring program.

845

Asphalt

NO

NO

NO

NO

NO

NO

NO

Collect 2 Geoprobe samples and install T monitoring well to complete
groundwater evaluation. Implement groundwater monitoring,.

Evaluate site following completion of monitoring program.

NOTES:

Tier 1 Risk Based Screening Levels (RBSLs) were used to evaluate whether a site has the potential to impact water wells, surface water, humans, or environmental receptors.

ERM-West 12/6/96



SECTION 1

INTRODUCTION

This document constitutes the Underground Storage Tank (UST)
Investigation Report for ten former UST sites at the Fleet and
Industrial Supply Center (FISC) in Oakland, California (Figures 1-1 and
1-2). This UST Investigation Report has been prepared for Engineering
Field Activity - West {(EFA-West) by ERM-West, Inc., (ERM) under
Contract No. N62474-92-D-3608 Delivery Orders No. 0031 for submittal
to the California Regional Water Quality Control Board, San Francisco
Bay Region (RWQCB). This document has been prepared in
accordance with applicable regulatory guidelines, specifically the
Corrective Action Regulations, Article 11, Chapter 16, Underground
Storage Tank Regulations (Title 23, California Code of Regulations),
and the Tri-Regional Board Staff Recommendations for Preliminary
Evaluation and Investigation of Underground Tank Sites, dated
August 10, 1990.

The ten UST sites studied in this report are Sites 211, 331N, 3315, 331E,
332,334, 511D, 750, 842, and 845.

The purpose of this report is to summarize the site characterization
and investigation activities undertaken to date at each of the sites,
present conclusions based on the results of the investigations, and
present recommendations to achieve closure at each site based on
interim guidelines (Lawrence Livermore National Laboratory
recommendations) provided by the RWQCB, San Francisco Region
(January 5, 1996).

This UST Investigation Report is organized into three sections, as
follows:

¢ Section 1 describes the objectives and strategy of the UST
investigations.

e Section 2 describes the soil and groundwater investigations
conducted at each of the UST sites to date and presents the results of
the investigations.

e Section 3 discusses the criteria for determining if a UST site may be
considered a low-risk to human health and the environment.

¢ Section 4 presents conclusions based on the results of the
investigations, discusses the conclusions with respect to the low-
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risk criteria, and provides recommendations for further action
and /or closure of each site.

UST Investigation Objectives and Strategy

The UST investigation portion of this report includes a summary of
previous investigation activities and findings at each UST site and
discusses the recent sampling activities and results. This information
is presented in Section 2 of this report.

T Inv . ion . iv

Based on information provided by the Navy, the objectives of the
investigations conducted by ERM were to:

e Measure the current groundwater flow direction at each of the ten
UST sites;

o Assess the extent of hydrocarbon-impacted soil;
* Assess the extent of hydrocarbon-impacted groundwater; and

e Evaluate the physical, chemical, and hydraulic properties of the soil
to assist in a risk evaluation and, if necessary, the selection of
appropriate remediation technologies.

UST Investigation Strategy

In accordance with existing information and the contract scope of work,
the UST investigation was conducted in two phases:

e Phase 1: Soil and groundwater samples were collected in the .
vicinity of the ten former UST locations and associated piping to
determine if any release had occurred and, if so, assess the extent of
hydrocarbon-impacted soil and groundwater.

¢ Phase 2: The results of the initial soil and groundwater sampling
efforts were used to identify locations for the installation of
groundwater monitoring wells. Three groundwater monitoring
wells were installed at each of the ten sites so that the groundwater
flow direction could be determined, and the potential impact of
hydrocarbons on the groundwater could be assessed.

1-2
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SECTION 2

UST INVESTIGATIONS

Introduction

UST Sites 211, 331N, 3318, 331E, 332, 334, 511D, 750, 842, and 845 are
located at the Fleet and Industrial Supply Center (FISC) in Oakland,
California (Figure 1-2). This section presents background information
and summarizes the previous investigations at the sites, details the
results of the soil and groundwater investigations performed by ERM,
and discusses the geology and hydrogeology for each site.

ERM performed the UST Investigations at each site in two phases in
accordance with the Remedial Investigation Workplans (ERM, 1994).
Deviations from the Workplans are noted, where applicable, in this
report. Phase 1 included the collection of soil and groundwater
samples using a Geoprobe, and Phase II included the installation and
sampling of groundwater monitoring wells.

Site 211 Soil and Groundwater Investigation

Phase 1 of the investigation, consisting of the collection of soil and
groundwater samples using a Geoprobe, was conducted at Site 211 on
December 2, 1994. Phase II, consisting of the installation and
development of three groundwater momtormg wells, was. conducted
on January 4 and 6, 1995. Following review of the Geoprobe and
monitoring well groundwater analytical results, additional screening
level groundwater samples were collected at Site 211 on August 22,
1995.

In the Workplan, it was proposed that up to two soil samples and one
groundwater sample be collected at each of the 12 proposed Geoprobe
locations at Site 211. However, the actual number and placement of
Geoprobe sampling locations and the number of soil and groundwater
samples collected at each location was based on four field-determined
criteria: 1) the presence of underground utilities which may prevent
the collection of subsurface samples; 2) the presence of surface features
which may prohibit the collection of samples at specific locations; 3) the
results of the field screening of soil samples; and 4) the results of the
chemical analysis of soil and groundwater samples performed by an
on-site mobile laboratory. Although every effort was made to position
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the site to verify the presence of manholes and catch basins presented
on the CAD drawing and to measure the depth to the bottom of those
features.

The CAD drawing indicated that a 10-inch and 12-inch diameter storm
drain crossed the estimated area of hydrocarbon-impacted groundwater
at Site 511D (Figure 2-38) The plume does not appear to follow either
storm drain, indicating that the fill material surrounding the drains
does not provide a preferential pathway for the movement of affected
groundwater.

As presented on Figure 2-38, the 10-inch storm sewer traverses the site
from north to south, then connects with the 12-inch storm drain which
runs toward the southeast and terminates at a catch basin located just
south of the former location of UST 511D-1. The depth to the base of
the 12-inch storm sewer at the catch basin is approximately 3.5 feet bgs.

To determine if affected groundwater comes into contact with the
storm drain, a cross-section showing the water table elevation in
January 1995, the catch basin, and the approximate locations of the two
storm drains was prepared (Figure 2-39). Ground surface elevations for
the catch basin and storm drains were based on the survey data for the
closest Geoprobe and monitoring well locations. The January 1995
groundwater measurements were taken during a period of above-
average rainfall and most likely represent a higher than normal
groundwater level. Figure 2-39 illustrates that the high groundwater in
January 1995 did not come in contact with the storm drains. During
years of normal or low rainfall, groundwater levels would be
consistently lower than those observed in January 1995, and unlikely to
come in contact with the storm drains.

Water, electrical, and fuel lines are typically buried shallow enough
(less than 3 feet bgs) to enable access for repairs and modifications.
Depth to groundwater measurements taken at Site 511D in January
1995 ranged from 3.11 to 4.21 feet bgs; not high enough to come in
contact with most buried utilities. As discussed earlier, the January
1995 measurements most likely represent a higher than normal
groundwater level. During years of normal or low rainfall, depth to
groundwater would consistently be greater than 3 feet bgs and unlikely
to come into contact with buried utilities.

Site 750 Soil and Groundwater Investigation

Phase 1 of the investigation, consisting of the collection of soil and
groundwater samples using a Geoprobe, was conducted at Site 750 on
November 14, 1994. As part of Phase II, two groundwater monitoring
wells were installed at Site 750 on December 19, 1994. Because the
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analytical results for the Geoprobe samples indicated that hydrocarbons
at Site 750 may be migrating beneath the Union Pacific property south
of the site, installation of the third monitoring well was delayed until
the Navy could obtain access to the Union Pacific property. Because a
Right-of-Entry agreement could not be reached with Union Pacific, the
third well was installed at the southern edge of the Navy property on
July 29, 1996. The three groundwater monitoring wells were sampled
on August 2, 1996.

In the Workplan, it was proposed that at least one soil sample and one
groundwater sample be coliected at each of the six proposed Geoprobe
locations at Site 750. However, the actual number and placement of
Geoprobe sampling locations and the number of soil and groundwater
samples collected at each location was based on four field-determined
criteria: 1) the presence of underground utilities which may prevent
the collection of subsurface samples; 2) the presence of surface features
which may prohibit the collection of samples at specific locations; 3} the
results of the field screening of soil samples; and 4) the results of the
chemical analyses of soil and groundwater samples performed by an
on-site mobile laboratory. A total of four soil samples and nine
screening-level groundwater samples were collected at Site 750 using a
Geoprobe.

The three groundwater monitoring wells installed during Phase II of
the investigation were selected to provide sufficient difference in
groundwater gradient to enable determination of groundwater flow
direction and assess the lateral extent of dissolved hydrocarbons in the
groundwater.

Site 750 Background and Sumimary of Previous Investigations

Former USTs 750-1 and 750-2 were located near the southwestern
corner of Building 750 near the southern boundary of FISC, as
presented on Figure 2-40. The tanks had reportedly contained diesel
fuel and, possibly, gasoline. Information regarding the removal and
sampling of UST 750-1 were unavailable.

UST 750-2 was 80 percent full of concrete when it was removed in
September 1992. Soil observed during excavation activities was
predominantly fine-grained, well-sorted sand with some clay. The Bay
Mud Formation unit was not encountered in the pit. A strong gasoline
odor was noted during soil sampling and UST removal activities.
Visual inspection of UST 750-2 revealed numerous small holes.
Groundwater was encountered at approximately six feet bgs during
removal activities. Water filled two small depressions in the bottom of
the excavation but was not present in a quantity sufficient to allow the
collection of a sample. The age of the UST and the date of its in-place
closure are not known.

2-41



Following the removal of UST 750-2, four soil samples were collected
from the excavation (one from each sidewall) at the soil/groundwater
interface and analyzed for TPH as gasoline and diesel and BTEX.

Site 750 Soil Investigation

A total of nine soil samples were collected from a depth of 5 feet bgs
using a Geoprobe. Geoprobe sampling locations are presented on
Figure 2-40. The nine soil samples were then field-screened by ERM to
assess the potential presence of hydrocarbons in the sample.
Procedures for field screening of Geoprobe soil samples are described in
Appendix A. The field screening indicated the presence of
hydrocarbons (i.e., odors and PID readings) in four soil samples, and
the samples were analyzed by an on-site mobile laboratory for TPH as
gasoline using modified USEPA Method 8015 and BTEX using USEPA
Method 8020. In addition, three of the four samples were also analyzed
for TPH as diesel using modified USEPA Method 8015.

Soil samples were collected at a depth of approximately 4.5 feet bgs
during the installation of groundwater monitoring wells 750-MW1 and
750-MW2 and at a depth of approximately 4 feet bgs during the
installation of 750-MW3. Monitoring well locations are presented on
Figure 2-40. Procedures for the collection of soil samples with a split
spoon sampler are described in Appendix A. Soil samples collected
from monitoring wells 750-MW1 and 750-MW2 were analyzed by a
stationary laboratory for TPH as gasoline and diesel using modified
USEPA Method 8015, BTEX using USEPA Method 8020, and lead. The
soil sample collected from monitoring well 750-MW3 was analyzed for
TPH as gasoline and diesel, BTEX, and Methyl-tert-Butyl Ether (MTBE).
In addition, one sample collected from monitoring well 750-MW1 was
tested for permeability.

Site 750 Soil Investigation Results

Laboratory reports for the Geoprobe soil samples are included in
Appendix C and the results are summarized in Table 2-6 and presented
on Figure 2-41. Laboratory reports for the soil samples collected during
installation of the monitoring wells are included in Appendix C and
the results are summarized in Table 2-1 and presented on Figure 2-41.

TPH-diesel up to 1,300 mg/kg and TPH-gasoline up to 9,100 mg/kg
were detected in the soil samples collected at the soil/groundwater
interface from the excavation sidewalls after removal of UST 750-2.
The analytical results for soil samples collected from the excavation
following removal of UST 750-1 were unavailable.

Gasoline, diesel, and BTEX were not detected above the laboratory
detection limit in the four Geoprobe soil samples analyzed.
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Unidentified hydrocarbons in the diesel range at 8.2 mg/kg were
detected in the soil sample collected from monitoring well 750-MW1.
Hydrocarbons identified as weathered gasoline at 5.9 mg/kg and
unidentified hydrocarbons in the diesel range at 210 mg/kg were
detected in the soil sample collected from monitoring well 750-MW?2.
Diesel at 0.98 mg/kg and motor oil at 0.78 mg/kg were detected in the
soil sample collected from monitoring well 750-MW3. The analytical
laboratory reported that the overall chromatograph pattern for the
hydrocarbons in the soil sample collected from monitoring well 750-
MW3 is consistent with that of aged Bunker C fuel. Xylenes at 0.005
mg/kg were detected in the soil sample collected from monitoring well
750-MW2. BTEX compounds above their respective laboratory
detection limits were not detected in monitoring well 750-MW1 or
750-MW3.

Lead at 14 mg/kg and 9.4 mg/kg were detected in the soil samples
collected from monitoring wells 750-MW1 and 750-MW?2, respectively.

ite 7 roundwater In igation

Nine screening-level groundwater samples were collected using a
Geoprobe (Appendix A) and analyzed by an on-site mobile laboratory
for TPH as gasoline and diesel using modified USEPA Method 8015 and
BTEX using USEPA Method 602. Geoprobe groundwater sampling
locations are presented on Figure 2-40. '

Following review of the analytical results for the screening-level
groundwater samples, two monitoring wells were installed at the site
to confirm the results of the screening-level samples and assess the
potential impact of hydrocarbons on the groundwater. Because the
analytical data for the screening-level groundwater samples suggested
that hydrocarbons from Site 750 may have possibly impacted the
groundwater beneath the Union Pacific property to the south,
installation of the third well was postponed until permission could be
obtained from Union Pacific to access their property. Howevet, as of
September 1996, Union Pacific and the Navy had not reached an
agreement to enter and conduct soil and groundwater sampling on
Union Pacific property. The third groundwater monitoring well was,
therefore, installed at the southern boundary of the Navy property in
July 1996. Details regarding the construction, development, purging,
and sampling of the monitoring wells are included in Appendix A and
boring logs are included in Appendix D.

Groundwater samples collected from the three monitoring wells were
analyzed for TPH as gasoline and diesel using modified USEPA
Method 8015, BTEX using USEPA Method 602, and MTBE.
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Site 750 Geology and Hydrogeology

The lithologic material encountered during installation of the
groundwater monitoring wells consisted of a yellowish brown silty
sand to a depth of approximately 6 to 8 feet bgs, underlain by dark
greenish gray, high plasticity, silty clay to a depth between 10 and 11 feet
bgs. In monitoring well 750-MW?2, the silty clay extended to the total
depth of the well at 14 feet bgs, but a clayey sand was encountered at a
depth of 10 feet in monitoring well 750-MW1 and sandy silt was
encountered at a depth of about 11 feet bgs in monitoring well
750-MW2.

Groundwater was encountered at a depth of 6 feet bgs during the
removal of UST 750-2. Groundwater was encountered at a depth of
approximately 5 feet bgs during the installation of monitoring wells
750-MW1 and 750-MW2 in December 1994 and at a depth of
approximately 7 feet bgs during the installation of monitoring well
750-MW?3 in July 1996. On August 2, 1996, depth to groundwater in the
monitoring wells 750-MW1, 750-MW2, and 750-MW3 was measured at
6.24, 6.21, and 6.25 feet btoc, respectively. Groundwater monitoring and
well elevation data are presented in Table 2-2 and field data are
included in Appendix F.

Groundwater elevation contours (Figure 2-42) based on the depth to
groundwater measurements taken on August 2, 1996, indicate that
Groundwater flow direction at Site 760 is toward south-southwest.
Hydraulic gradient of the groundwater is relatively flat at 0.002 ft/ft.

Hydraulic conductivity of the sand collected from monitoring well
750-MW1 at a depth of 4.5 feet bgs was determined to be

3.1x 104 cm/sec, or 6.6 gpd /ft2.

7 roundwater Investigation Resul

Laboratory reports for the screening-level and monitoring well
groundwater samples are included in Appendix E. The analytical
results for the screening-level and monitoring well groundwater
samples are summarized in Tables 2-3 and 2-4, respectively, and are
presented on Figure 2-43.

Gasoline at 550 pg/L was detected in screening-level groundwater
sample 750-W6, located approximately 25 feet north-northwest of the
former location of UST 750-2. Diesel at 950 and 1,800 pug/L was detected
in screening-level groundwater samples 750-W1 and 750-W2, located
along the southern edge of the Navy property and downgradient of the
former location of the two USTs.

Benzene at 24 pg/L, toluene at 2.1 pg/L, ethylbenzene at 2.7 pg/L, and
total xylenes at 6.5 pg/L were detected in the screening level
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groundwater sample in which gasoline was found (750-W6). Trace
concentrations of total xylenes up to 1.3 pg/L were also detected in
screening-level groundwater samples 750-W5, 750-W7, 750-W8, and
750-W9.

Groundwater samples collected from the three monitoring wells were
analyzed for diesel before and after a silica gel cleanup was performed
to remove polar organic compounds. Diesel at 59 and 77 ug/L was
detected in the groundwater samples from monitoring wells 750-MW2
and 750-MWS3, respectively, before the silica gel cleanup and at 21 and
18 ug/L, respectively, after the silica gel cleanup. The laboratory also
reported that the sample chromatograph pattern for the two samples
were consistent with those of aged diesel or fuel oil. Diesel was not
detected above the laboratory detection limit in the groundwater
sample collected from monitoring well 750-MW1.

BTEX compounds and MTBE were not detected above their respective
laboratory detection limits in the monitoring well groundwater
samples.

Site 750 Storm Drain and Utility Corridor Investigation

A CAD drawing provided by the Navy PWC was reviewed for the
location of storm drains, catch basins, and manholes in the vicinity of
Site 750. The drawing indicated that no storm drains or associated
features were present at the site. A visual survey of the site by ERM on
January 12, 1996, confirmed that no catch basins, manholes, or other
evidence suggesting the presence of a storm drain were present.

Water, electrical, and fuel lines are typically buried shallow enough
(less than 3 feet bgs) to enable access for repairs and modifications.
Because depth to groundwater at Site 750 appears to range between
5 and 7 feet -bgs, it is unlikely that groundwater at the site will come in
contact with buried utilities.

Site 842 Soil and Groundwater Investigation

Phase I of the investigation, consisting of the collection of soil and
groundwater samples using a Geoprobe, was conducted at Site 842 on
November 28, 1994. Phase II, consisting of the installation of three
groundwater monitoring wells, was conducted on December 21, 19%4,
and the wells were sampled on January 20.

In the Workplan, it was proposed that up to two soil samples and one
groundwater sample be collected at each of the 10 proposed Geoprobe
locations at Site 842. However, the actual number and placement of
Geoprobe sampling locations and the number of soil and groundwater
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samples collected at each location was based on four field-determined
criteria: 1) the presence of underground utilities which may prevent
the collection of subsurface samples; 2) the presence of surface features
which may prohibit the collection of samples at specific locations; 3) the
results of the field screening of soil samples; and 4) the results of the
chemical analyses of soil and groundwater samples performed by an
on-site mobile laboratory. A total of nine soil samples and nine
screening-level groundwater samples were collected at Site 842 using a
Geoprobe.,

The Workplan also stated that a lithologic log of each Geoprobe
location would be prepared. The lithology of the soil samples collected
with the Geoprobe was documented in the field logbook. However,
Geoprobe holes were not continuously cored or sampled from surface
to total depth and a lithologic log of the material penetrated by the
Geoprobe was not prepared. The lithology of the Geoprobe soil
samples was used to collaborate the lithologic information obtained
during installation of the monitoring wells.

The three groundwater monitoring wells installed-during Phase II of
the investigation were selected to provide sufficient difference in
groundwater gradient to enable determination of groundwater flow
direction and assess the lateral extent of dissolved hydrocarbons in the
groundwater.

Site 842 Background

USTs 842A-1 and 842A-2 were located between Buildings 842 and 842A
near the southeastern corner of FISC (Figure 2-44). The two steel USTs
each had a capacity of 12,500 gallons and both were used to store fuel oil
for boilers. The USTs were removed from a single excavation in October
1992. At that time, both USTs were full of sand, water, and a fuel oil-like
residue. Soil observed during excavation activities was predominantly
fine-grained, well-sorted sand with some clay. The Bay Mud Formation
was encountered in the bottom of the pit beneath the tank. Pit soils were
stained and were noted to have a strong hydrocarbon odor during
sampling and removal activities. In addition, product was observed to
be floating on the groundwater at approximately 8 feet bgs. Numerous
corrosion holes were observed in the USTs. The age of the USTs and the
dates of their in-place closure are not known.

Site 842 Summary of Previous Investigations

Four soil samples were collected from the pit walls (one from each
wall) at the soil and groundwater interface. Pit wall soil samples were
analyzed for BTEX and TPH-diesel. A groundwater sample was taken
from the pit and analyzed for BTEX and TPH-diesel.
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The pit wall soil samples contained TPH-diesel in concentrations
ranging from 740 mg/kg at the north end to 2,400 mg/kg at the south
end of the excavation. In addition, analyses revealed low
concentrations of toluene, ethylbenzene, and xylenes in all soil
samples. Analysis of the groundwater sample detected TPH-diesel,
toluene, and xylenes.

Analytical data for USTs 842A-1 and 842A-2 indicate that a release of
petroleum hydrocarbon originating from the USTs probably occurred.
This conclusion is further supported by the petroleum odor, stained
soil, and floating product observed during the excavation.

Site 842 Soil Investigation

A field screening process (described in Appendix A) was employed to
determine the number of soil samples to be collected and analyzed. All
samples taken from Geoprobe sampling locations within the vadose
zone were observed to be clean (i.e., no odors, PID readings at
background, no visible staining, etc.). Geoprobe soil sampling locations
are presented on Figure 2-45.

Two soil samples were collected at 5 feet bgs using a Geoprobe.
However, the shallow water table (approximately 4 feet bgs) suggests
that the analytical results of these two samples may not be indicative of
conditions in the vadose zone. Because the soil samples were collected
from saturated material below the groundwater level, contaminants
detected in the samples are more likely to represent contaminants
present in the groundwater. Therefore, the Geoprobe groundwater
samples (presented later in this section) would be more representative
of groundwater conditions. In addition to the Geoprobe samples, soil
samples were collected from the monitoring well bore holes at
approximately 4 feet bgs and within the vadose zone.

Geoprobe sampling and monitoring well locations are presented on
Figure 2-45. Procedures for the collection of soil samples using a
Geoprobe and split spoon sampler are described in Appendix A. Soil
samples were analyzed for TPH-gasoline and TPH-diesel using USEPA
Method 8015-modified, for BTEX compounds using USEPA Method
8020, and for total lead using USEPA Method 3010M/6010. In addition,
a permeability test was conducted on one soil sample collected from
monitoring well 842-MWI1.

Site 842 Soil Investigation Results

Analytical results for the Geoprobe soil samples and samples collected
from the monitoring wells are included in Appendix C, summarized
in Tables 2-1 and 2-2, respectively, and presented on Figure 2-45.
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TPH-diesel at a concentration of 1,036 mg/kg was detected in Geoprobe
soil sample 842-83-05. This sample was located approximately 20 feet
east of the location of the former UST. Varying concentrations
(1.7 mg/kg to 80 mg/kg) of unidentified hydrocarbon compounds were
detected in the soil samples collected from the three monitoring well
boreholes. BTEX compounds were not detected above laboratory
detection limits in the soil samples. Lead concentrations of <6.5, 9.4,
and 9.7 mg/kg were detected in soil samples from monitoring wells
842-MW1, 842-MW?2, and 842-MW3, respectively.

ite 842 Groundw Investigation

Nine screening-level groundwater samples and one duplicate sample
were collected using a Geoprobe, Groundwater sampling locations are
presented on Figure 2-46. The samples were analyzed for TPH-gasoline
and TPH-diesel using USEPA Method 8015-modified and for BTEX
using USEPA Method 602. Sample collection methodologies are
included in Appendix A.

Following review of the analytical results for the screening-level
groundwater samples, three monitoring wells were installed at the site
to assess the potential impact of hydrocarbons on the groundwater.
Construction, development, purging, and sampling procedures for the
monitoring wells are detailed in Appendix A. Boring logs are included
in Appendix D.

Groundwater samples collected from the three monitoring wells were
analyzed for TPH-gasoline, TPH-diesel, kerosene, and motor oil using
USEPA Method 8015-modified; for BTEX using USEPA Method 602;
and for total lead using USEPA Method 3010M/6010. To complete the
groundwater quality assessment, one sample from each site was
analyzed for general minerals. '

Site eol and Hvdrogeolo

The lithologic material observed in the tank excavation was described
as fine-grained, well-sorted sand with trace amounts of clay. The Bay
Mud Formation was encountered in the bottom of the excavation pit
below the tanks. The lithologic material encountered during drilling
consisted of yellowish-brown, silty sand underlain by dark greenish-

gray, silty clay.

Groundwater was encountered between 4.5 and 5 feet bgs during the
installation of the monitoring wells. On January 20, 1995, depth to
groundwater was measured in all three monitoring wells. Depth to
groundwater and groundwater elevation data are presented in
Table 2-3. Potentiometric surface contours (Figure 2-46) based on
groundwater elevation data indicate that the groundwater flow
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direction was toward the northwest at that time. The hydraulic
gradient at the site was approximately 0.005 ft/ft. On March 30, 1995,
groundwater elevations were measured again at the site. Calculations
at that time indicated that the groundwater flow direction had shifted
approximately toward the west, and that the hydraulic gradient was
0.008 ft/ft. Because of the site's proximity to the San Francisco Bay,
groundwater flow direction and hydraulic gradient can fluctuate
considerably. A tidal study conducted for the base by PRC indicated that
approximately 8 feet of tidal change was observed at FISC during the
study period.

Hydraulic conductivity of the soil was determined to be 6.2x10°7
centimeter per second (cm/sec) or 0.013 gpd/ft2. Data obtained during
well development and purging indicates that the monitoring wells are
capable of sustaining pumping rates up to 1.5 gpm.

ite 842 Groun r Investigation Results

Laboratory analytical results for all groundwater samples, including
analysis for general minerals, are included in Appendix E. Analytical
results for the screening-level groundwater samples collected via the
Geoprobe process are summarized in Table 2-4. Analytical resulits for
the groundwater samples collected from the monitoring wells are
summarized in Table 2-5. Figure 2-47 shows concentrations of all
detected chemical constituents in groundwater samples.

Free floating product was observed in the groundwater samples at
Geoprobe locations 842-W1 and 842-W2. However, the thickness of the
floating product could not be adequately addressed using the Geoprobe.
Dissolved TPH-diesel was detected in two of the nine Geoprobe
groundwater samples, 842-W1 and 842-W3, at concentrations of 10,640
and 156,000 pg/L, respectively (Figure 2-48). An unidentified
hydrocarbon compound within the diesel range was detected in the
groundwater sample from monitoring well 842-MW3 at a
concentration of 200 ug/L.

BTEX compounds were detected at only low concentrations and in only
two Geoprobe groundwater samples (842-W6 and 842-W7) and one
groundwater monitoring well sample (842-MW3). Benzene
concentrations ranged from non-detect to 3.0 ug/L. Toluene ranged
from non-detect to 16.3 ug/L. Ethylbenzene ranged from non-detect to
5.8 ug/L. Xylene concentrations ranged from non-detect to 27.8 pg/L.

Lead was detected in only one monitoring well (842-MW3), at a
concentration of 27 pg/L.
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2 rai tility Corridor Investigation

A CAD drawing provided by the Navy PWC was reviewed for the
location of storm drains, catch basins, and manholes in the vicinity of
Site 842. On January 12, 1996, ERM conducted a survey of the site to
verify the presence of catch basins and manholes shown on the CAD
drawing and to measure the depth to the bottom of those features.
Surface features visually confirmed by ERM and the approximate
location of storm drains, as indicated on the CAD drawing, are
presented on Figure 2-49,

A 12-inch diameter storm drain crosses the west end of the estimated
groundwater plume boundary. The plume does not appear to follow
the storm drain, indicating that fill material surrounding the storm
drain does not serve as preferential pathway for the migration of
contaminants. As presented on Figure 2-49, the 12-inch storm runs
north-south and terminates at a manhole near the southwest corner of
Building 842-A. The depth to the base of the 12-inch storm sewer
measured at this manhole is approximately 3 feet bgs.

To evaluate whether affected groundwater may come in contact with
the storm drain, a cross-section showing the monitoring wells
842-MW?2 and 842-MWS3, groundwater elevations in January 1995, and
the estimated location and slope (assumed to be 2%) of the storm drain
was prepared by ERM (Figure 2-50). The January 1995 measurements
were taken during a period of above-average rainfall and the
groundwater elevations most likely represent an unusually high water
level. Figure 2-50 shows that, during periods of unusually high water
levels, hydrocarbon-affected groundwater at Site 842 does not come in
contact with the storm drain. During periods of normal rainfall or dry
conditions, groundwater elevations at Site 842 would probably be lower
than those observed in January 1995 and unlikely to come in contact
with the storm drain. '

Water, electrical, and fuel lines are typicaily buried shaliow enough
(less than 3 feet bgs) to enable access for repairs and modifications.
Depth to groundwater measurements taken at Site 842 in January 1995
ranged from 3.11 to 5.0 feet bgs. During periods of unusually high
water levels, groundwater at Site 842 could potentially come in contact
with some buried utilities. During years of normal or low rainfall,
however, groundwater levels would be consistently greater than 3 feet
bgs and unlikely to come into contact with buried utilities.

Site 845 Soil and Groundwater Investigation

Phase I of the investigation, consisting of the collection of soil and
groundwater samples using a Geoprobe, was conducted at Site 845 on
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November 29, 1994. Phase II, consisting of the installation of three
groundwater monitoring wells, was conducted on December 20, 1994,
and the wells were sampled on January 20, 1995.

In the Workplan, it was proposed that up to two soil samples and one
groundwater sample be collected at each of the 7 proposed Geoprobe
locations at Site 845. However, the actual number and placement of
Geoprobe sampling locations and the number of soil and groundwater
samples collected at each location was based on four field-determined
criteria: 1) the presence of underground utilities which may prevent
the collection of subsurface samples; 2) the presence of surface features
which may prohibit the collection of samples at specific locations; 3) the
results of the field screening of soil samples; and 4) the results of the
chemical analyses of soil and groundwater samples performed by an
on-site mobile laboratory. Although every effort was made to position
Geoprobe sampling locations in close proximity to the former UST
locations at Site 845, actual sampling locations were dictated by the
presence of underground utilities and surface features. A total of six
soil samples and eight screening-level groundwater samples were
collected at Site 845 using a Geoprobe.

The three groundwater monitoring wells installed during Phase II of
the investigation were selected to provide sufficient difference in
groundwater gradient to enable determination of groundwater flow
direction and assess the lateral extent of dissolved hydrocarbons in the
groundwater.

Site 845 Background

Former USTs 845-1 and 845-2 were located near the southwest corner of
Building 845, close to the southern edge of FISC (Figure 2-51). The two
steel USTs were situated end-to-end and featured extensive piping
leading to Building 845. The calculated capacities of USTs 845-1 and
845-2 were 4,500 and 6,000 gallons, respectively. UST 845-1 reportedly
contained gasoline, and UST 845-2 reportedly contained diesel fuel.
Both USTs were partially filled with gravel and sand as a method of in-
place closure. The USTs were removed in a single excavation in
September 1992.

Soil on the pit walls of the excavation was visibly contaminated about
one foot above the water table, and an oily product, appearing to be fuel
oil, was floating on the groundwater surface. Groundwater observed
during excavation activities was approximately 5.5 feet bgs and about 2
feet above the bottom of the USTs. The age of the USTs and the dates
of their in-place closure are not known.
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f Previous Investigations

Four soil samples were collected from the pit walls near the soil and
groundwater interface. Because UST 845-1 reportedly contained
gasoline, the soil and groundwater samples were analyzed for BTEX,
TPH-diesel, TPH-gasoline, and total lead.

Pit wall soil samples collected near UST 845-2 contained up to
1,600 mg/kg TPH-diesel but no detectable levels of BTEX or
TPH-gasoline. A total lead concentration of 91.7 mg/kg was found in
the east wall soil sample, possibly due to leakage of gasoline from
UST 845-1. The UST pit groundwater sample contained 0.71 mg/L
TPH-gasoline.

ite il Investigation

A field screening process (described in Appendix A) was employed to
determine the number of soil samples to be collected and analyzed. All
samples within the vadose zone from Geoprobe sampling locations
were observed to be clean (i.e., no odors, PID readings at background,
no visible staining).

A Geoprobe was used to collect three s0il samples at depths from 5 to
5.5 feet bgs. However, the shallow water table (approximately 4 feet bgs)
suggests that the analytical results of these samples may not be
indicative of conditions in the vadose zone. Because the soil samples
were collected from saturated material below the groundwater level,
contaminants detected in the soil are more likely to represent
contaminants present in the groundwater. Therefore, the Geoprobe
groundwater samples (presented later in this section) would be more
representative of groundwater conditions. In addition to the Geoprobe
samples, soil samples were collected from the momtormg well bore
holes at approximately 4.5 feet bgs.

Geoprobe sampling and monitoring well locations are presented on
Figure 2-52. Procedures for the collection of soil samples using a
Geoprobe and split spoon sampler are described in the RI Workplan.
Soil samples were analyzed for TPH-gasoline and TPH-diesel using
USEPA Method 8015-modified, for BTEX compounds using USEPA
Method 8020, and for total lead using USEPA Method 3010M/6010. In
addition, a permeability test was conducted on one soil sample from
monitoring well 845-MW3.

il Investigation Resul

Analytical results for the Geoprobe soil samples as well as the samples
collected from monitoring well locations are included in Appendix C,
summarized in Tables 2-1 and 2-2, and presented on Figure 2-52.
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TPH-diesel concentrations at 150 and 18 mg/kg were detected in
Geoprobe soil samples 845-53-05 and 845-54-05, respectively. Both soil
samples were collected at a depth of approximately 5 feet bgs. Varying
concentrations (1.3 to 150 mg/kg) of unidentified hydrocarbon
compounds were detected in soil samples collected from monitoring
well bore holes 845-MW1 and 845-MW2. BTEX compounds were not
detected above laboratory detection limits in the soil samples. Lead
concentrations of 810, 11, and 13 mg/kg were detected in soil samples
collected from monitoring wells MW1, MW2, and MWS3, respectively.

4 n r Investigation

Eight screening-level groundwater samples were collected using a
Geoprobe. These samples were analyzed for TPH-gasoline and
TPH-diesel using USEPA Method 8015-modified and for BTEX using
USEPA Method 602. Sample collection methodologies are described in
the RI Workplan. Geoprobe groundwater sampling locations are
presented on Figure 2-53.

Following review of the analytical results for the screening-level
groundwater samples, three monitoring wells were installed at the site
to assess the potential impact of hydrocarbons on the groundwater.
Construction, development, purging, and sampling procedures for the
monitoring wells are detailed in the Workplan. Boring logs and well
construction details are included in Appendix D.

Groundwater samples collected from the three monitoring wells were
analyzed for TPH-gasoline, TPH-diesel, kerosene, and motor oil using
USEPA Method 8015-modified, for BTEX using USEPA Method 602,
and for total lead using USEPA Method 3010M/6010. To complete the
groundwater quality assessment, one sample from each site was
analyzed for general minerals.

ite 84 logy and Hydrogeolo

The lithologic material encountered during drilling consisted of
brown, silty sand underlain by dark gray, silty clay.

Groundwater was encountered between 4.5 and 5 feet bgs during the
installation of the monitoring wells. On January 23, 1995, depth to
groundwater was measured in all three monitoring wells. Depth to
groundwater and groundwater elevation data are presented in
Table 2-3. Potentiometric surface contours (Figure 2-54) based on
groundwater elevation data indicated that the groundwater flow
direction at that time was due north. The hydraulic gradient at the site
was approximately 0.003 ft/ft. On March 30, 1995, groundwater
elevations at the site were measured again. Calculations at that time
indicated that the groundwater flow direction had shifted
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approximately toward the east, and that the hydraulic gradient was
0.001 ft/ft. Due to tidal fluctuations, groundwater flow direction and
hydraulic gradient can fluctuate considerably. A tidal study conducted
at the base (PRC, 1994) indicated that approximately eight feet of tidal
change was observed at FISC during the study period.

Hydraulic conductivity of the soil was determined to be 3.0x10-5 cm/sec
or 0.64 gpd/ft2. Data obtained during well development and purging
indicates that the monitoring wells may be capable of sustaining
pumping rates up to 1.5 gpm.

Site 845 Groundwater Investigation Results

Laboratory analytical results for all groundwater samples, including
analysis for general minerals, are included in Appendix E. Analytical
results for the screening-level groundwater samples collected with the
Geoprobe are summarized in Table 2-4. Analytical results for the
groundwater samples collected from the monitoring wells are
summarized in Table 2-5. Figure 2-53 shows concentrations of all
detected chemical constituents in groundwater samples.

TPH-diesel was detected in two of the eight Geoprobe groundwater
samples, 845-W3 and 845-WS8, at concentrations of 1,454 and 7,563 pg/L,
respectively (Figure 2-55). Analysis of the groundwater samples from
the monitoring wells detected no TPH or BTEX concentrations above
laboratory detection limits.

BTEX compounds were detected at low concentrations in six Geoprobe
groundwater samples but were not detected in the three monitoring
wells. Benzene was not detected above the laboratory detection limit.
Toluene concentrations ranged from non-detect to 13.9 ug/L.
Ethylbenzene concentrations ranged from non-detect to 4.4 pg/L.
Xylene concentrations ranged from non-detect to 32.7 ug/L.

Lead was detected only in one monitoring well (845-MW3), at a
concentration of 68 pug/L.

rain ili rridor Investigation

A CAD drawing provided by the Navy PWC was reviewed by ERM for
the location of storm drains, catch basins, and manholes in the vicinity
of Site 845. On January 12, 1996, ERM conducted a survey of the site to
verify the presence of these catch basins, manholes, and storm drains
shown on the CAD drawing, and to measure the depth to the bottom of
those features.

The CAD drawing indicated that a six-inch storm drain crosses the
former location of the UST excavation at Site 845 (Figure 2-56).

2-54



However, there was no mention of encountering a storm drain in the
UST removal report and ERM's survey of the site found no catch
basins or manholes to indicate that the presence of a storm drain at that
location. The approximate location of surface features visually
confirmed by ERM and indicated on the CAD drawing are presented on
Figure 2-56.

The CAD drawing indicated that a 15-inch and an 18-inch storm drain
are located within the estimated boundaries of the groundwater plume.
The 15-inch storm drain traverses the site from east to west. A
manhole for this storm drain is Jocated within the estimated area of
affected groundwater (Figure 2-56). The 18-inch storm drain traverses
the area of affected groundwater from the south to north and
terminates at the manhole located on the 15-inch storm drain (Figure
2-56). Measurements taken by ERM indicate that the base of both storm
drains at the manhole is approximately 3 feet bgs.

The configuration of the plume (Figure 2-55) suggests that the fill
material surrounding the 15-inch storm drain may potentially serve as
a preferential pathway for the migration of hydrocarbon-affected
groundwater. To evaluate the potential for hydrocarbon-affected
groundwater to come in contact with the storm drains, the elevations
of the storm drains were compared to groundwater elevations in
monitoring wells located south and north of the hydrocarbon plume
and manhole. In January 1995, depth to groundwater in monitoring
wells 845-MW1 and 845-MW2 was measured at 3.90 and 3.94 feet bgs,
respectively. The data indicates that the elevations of the storm drains
are higher than the elevation of the groundwater. Therefore, it is
unlikely that affected groundwater would come in contact with and
enter the storm drains. Since the January 1995 measurements were
taken during a period of above-average rainfall and most likely
represent a higher than normal groundwater level, it is reasonable to
assume that depth to groundwater would typically be greater than 3 feet
bgs and unlikely to come into contact with the storm drains.

Water, electrical, and fuel lines are typically buried shallow enough
(less than 3 feet bgs) to enable access for repairs and modifications.
Depth to groundwater measurements taken at Site 845 in January and
March 1995 ranged from 3.88 to 4.39 feet bgs; not high enough to come
in contact with most buried utilities. The January and March-
measurements were taken during and after a period of above-average
rainfall and represent higher than normal water levels. It is
anticipated that during typical periods of normal rainfall or dry
conditions, groundwater levels would be lower and unlikely to come
in contact with buried utilities.
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TABLE 21

Concentrations of Chemical Constituents in Monitoring Well Soil Samples
UST Sites 211, 331F, 331S, 332, 334, 511D, 750, 842, and 845

Fleet and Industrial Supply Center

Qakland, California

Analytical Method: 6010 8015 8015 8240 8270 8080 8020 8020 8020 8020
Sample Location TPH- TPH- Ethyl- Total
and Depth Date Lead Gasoline Diesel VOCs BNAs PCBs Benzene Toluene benzene Xylenes
211-MW1-5 1/6/95 26 <10 58 (1) NA NA NA <0.005 <0.005 <0.005 <0.005
211-MW2-¢ 1/6/95 20 <10 <1.0 NA NA NA <0.005 <0.005 <0.005 <0.005
211-MW3-5' 1/6/95 14 <1.0 <1.0 NA NA NA <0.005 <0.005 <0.005 <0.005
33IN-MW1 8/16/95 Notsampled. Boring located within excavation backfill

33IN-MW2-3' 8/16/95 25 <1.0 <10 NA NA NA <0.005 <0.005 <0.005 <0.005
331IN-MW3-3.5' 8/17/95 <2.5 <1.0 <10 NA NA NA <0.005 <0.005 <0.005 <0.005
3NEMWILY 1/9/95 5.6 <10 <10 NA NA NA <(.005 <0.005 <0.005 <0.005
331E-MW2-5' 1/10/95 3.7 <10 <1.0 NA NA NA <0.005 <0.005 <0.005 <0.005
331E-MW3-4' 1/10/95 14.0 <10 <1.0 NA NA NA <0003 <0.005 <0.005 <0.005
3315-MW1-4' 1/9/95 1.2 <10 <1.0 <0.005 <0.05 <0.1 <0.005 <0.005 <0.005 <0.005
3315-MW2-5' 1/12/95 19 <10 <10 <0.005 <0.05 <1 <0.005 <Q.005 <005 <0005
3315-MW3-4.5 1/12/95 53 <10 <10 <0.005 <0.05 <0.1 <0005 <0.005 <0.005 <0.005
332-MW1-4.5 1/11/95 89 <1.0 <10 NA NA NA <0.005 <0.005 <0.005 <0.005
332-MW2-5.5' 1/11/95 7.9 <10 <10 NA NA NA <0.005 <0.005 <0.005 <0.005
32-MW3-55 1/11/95 42 <10 <10 NA NA NA <0005 <0005 <0.005 <0.005
334-MW1 8/17/95 Not sampled. Boring located within excavation backfill.

334-MW2-3.5 8/17/95 <25 <1.0 1.4(2) NA NA NA <0.005 <0.005 <0.005 <0.005
334+-MW3-3.5' 8/17/95 <25 <10 3.6(3) NA NA NA <0.005 <0.005 <0.005 <0.005
511D-MW1-5.5 1/6/95 0.8 <190 <1.0 NA NA NA <0.005 <0.005 <0.0050 <0.0050
511D-MW2-5' 1/6/95 11 <1.0 <10 NA NA NA <0.005 <0.005 <0.0050 <0.0050
511D-MW3-5' 1/6/95 13 <1.0 <1.0 NA NA NA <0.005 <0.005 <0.0050 <0.0050
750-MW1-4.5 12/19/%4 140 <10 8.2 (%) N NA NA <0050 <0.6050 <0.0050 <0.0050
750-MW2-4' 12/19/94 9.4 5.9 {(10) 210 (5) NA NA NA <0.0050 <0.0050 <0.0050 0.0052
750-MW3-3' 8/1/9% NA <5 0.98/0.78* NA NA NA <0.0050 <0.0050 <0.0050 <0.0050
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TABLE 2-1

Concentrations of Chemical Constituents in Monitoring Well Soil Samples
UST $Sites 211, 331E, 3315, 332, 334, 511D, 750, 842, and 845

Fleet and Industrial Supply Center

Oakland, California

Analytical Method: 6010 8015 8015 8240 8270 8080 8020 8020 8020 8020
Sample Location TPH- TPH- Ethyl- Total
and Depth Date Lead Gasoline Diesel VOCs BNAs PCBs Benzene Toluene benzene Xylenes
842-MW1-4 12/20/94 <65 <10 80 (g) NA NA NA <0.0050 <0.0050 <0.0050 <(.0050
842-MW-24 12/20/94 94 <10 17(D NA NA NA <0.0050 <0.0050 <0.0050 <0.0050
842-MW3-4 12/20/94 9.7 <14 3.3 NA NA NA <0.0050 <0.0050 <0.0050 <0.0050
845-MW1-4.5 12/21/94 810 139} 150(8) NA NA NA <0.0050 <0.0050 <0.0050 <0.0050
845-MW24.5 12/21/94 1 24 (9 52(6) NA NA NA <0.0050 <0.0050 <0.0050 <0.0050
845-MW3-4.5 12/21/94 13 <10 <10 NA NA NA <0.0050 «0.0050 <0.0050 <0.0050
All concentrations reported in milligrams per kilogram (mg/kg) TPH= Total petroleum hydrocarbons

Bolded values indicate detected concentrations VOCs= Volatile organic compounds

* = Motor Cil BN As= Base, Neutrals and Acids

{1) = Unidentified compound in diesel range PCBs= Polychlorinated biphenyls

(2) = Unidentified hydrocarbon C9-C24 NA =Not analyzed

(3) = Unidentified hydrocarbon >C17
(4) = Unidentified hydrocarbon >C16

{5) "= Unidentified hydrocarbon >C10
{6) = Unidentified hydrocarbon >C13
(7} = Unidentified hydrocarbon C10-C22
(8) = Unidentified hydrocarbon >C15
(9) = Unidentified hydrocarbon >C8
(10)= Unidentified hydrocarbon C8-C12
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TABLE 2-2

Groundwater Elevations
UST Sites 211, 331N, 3318, 331E, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial and Supply Center

Oakland , California
Total Depth Screened Interval Well Head Elev Date DTW WL Elev
Well ID (btoc) {btoc} {toc-msl) Measured  (btoc) {msl)
ST Site 211
211-MW1 14.2 4,0-13.0 13.43 1/24/95 4.84 8.59
211-MW?2 14.8 4.5-13.5 12.85 1/24/95 4.16 8.69
211-MW3 14.8 35-12.5 13.09 1/24/95 4.25 8.84
- LUST Site 331N
331N-MW1 14.3 4.0-14.0 112.00 8/17/95 459 107.41
8/30/95 4,00 108.00
33IN-MW?2 14.5 . 4.0-14.5 11147 8/17/95 416 107.31
8/30/95 3.50 107.97
33IN-MW3 14,6 4,1-14.1 111.82 8/17/95 4.32 107.50
, 8/30/95 362 108.20
331N-HMW1 17.9 unknown 111.61 8/30/95 371 107.90
UST SITE 3318
3315-MW1 13.6 3.6-12.6 12.54 1/25/95 4.40 8.14
8/18/95 4.50 8.04
3315-MW2 13.8 3.5-12.5 12.22 1/25/95 522 7.00
8/18/95 5.65 0.57
3315-MW3 13.6 3.5-12.5 12.39 1/25/95 341 8.98
8/18/95 3.17 922
UST SITE 331E
331E-MW1 14.0 3.5-12.5 1249 1/26/95 4.48 8.01
8/18/95 448 8.01
331E-MW2 14.6 3.5-12.5 12.60 1/26/95 . 4.62 7.98
' 8/18/95 5.05 7.55
331B-MW3 i4.2 3.5-12.5 12,62 1/26/95 5.00 7.62
8/18/95 541 7.21
UST SITE 332
332-MW1 13.6 3.5-12.5 12.05 1/24/95 6.67 5.38
332-MW2 135 3.5-12.5 12.08 1/25/95 5.65 6.43
332-MW3 ‘ 138 3.5-12.5 12.04 1/25/95 6.13 5.91
USTSITE334
334-MW1 15.0 45-14.5 112.22 8/18/95 7.14 105.08
8/31/95 7.19 105.03
334-MW?2 14.3 3.813.8 111.68 8/18/95 7.4l 104.27
8/31/95 6.80 104.88
334-MW3 20.0 - 4.5-195 111.70 8/18/95 7.25 104.45

B/31/95 6.74 104.96
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TABLE 2-2
Groundwater Elevations

UST Sites 211, 331N, 331S, 331E, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial and Supply Center

Oakland , California
Total Depth  Screened Interval Well Head Elev Date DTW WL Elev
Well ID (btoc) (btoc) {toc-ms]) Measured  (btoc) (msl)
UST SITE 511D
511D-MW1 14.8 3.5-12.5 13.95 1/20/95 4.21 9.74
511D-MW2 15.0 3.5-12.5 1249 1/20/95 311 9.38
511D-MW3 145 3.5-12.5 13.17 1/20/95 4.00 9.17
-UST SITE 750
750-MW1 14.5 3.8-13.8 12.28 8/2/96 6.24 6.04
750-MW2 133 28128 12.28 8/2/96 6.21 6.07
750-MW3 14.5 4.5-14.5 12.43 8/2/96 6.50 5.93
UST SITE 842
842-MW1 13.2 29-12.9 13.09 1/20/95 311 9.98
3/30/95 3.24 9.85
842-MW2 " 131 2.8-12.8 14.15 1/20/95 491 9.24
3/30/95 5.00 9.15
842-MW3 13.6 3.4-134 12,69 1/20/95 317 9.52
3/30/95 392 8.77
LST SITE 845
845-MW1 14.0 3.8-13.8 14.14 1/23/95 3.90 10.24
3/30/95 4.06 10.08
845-MW2 14.2 4.0-14.0 13.93 1/23/95 3.94 9.99
3/30/95 3.88 10.05
845-MW3 13.5 3.3-13.3 1431 1/23/95 4.19 10.12
3/30/95 4.39 992
NOTES;

All measurements in feet

KEY:

btoc = Below top of casing
toc= Top of casing

msl = Above mean sea level
DTW = Depth to water
WL= Water level
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TABLE 23

Concentrations of Chemical Constituents in Geoprobe Groundwater Samples

UST Sites 211, 331N, 33185, 331E, 332, 334, 511D, 750, 842, and 845

Fleet and Industrial Supply Center

Oakland, California

Analytical Method: 8015 8015 8010 8010 8010 8010 8010 8010 8010 8010 602 602 602 602

TPH- TFH- cis- Ethyl- Total

Location Date Gasoline Diesel Chloroform  TCE PCE 11 DCA 14DCB  13DCB  12DCB  1,2DCE  Benzene Toluene  benzene  Xylenes

211N-W1 12/2/94 <500 <500 NA NA NA NA NA * NA NA NA <0.5 <05 <05 <15
21IN-W2 12/2/94 <500 <500 NA NA NA NA NA NA NA NA <5 4.6 <05 <15
2IIN-W2 (dup) 12/2/94 <500 <500 NA NA NA NA NA NA NA NA <0.5 45 <0.5 <15
211IN-W3 12/2/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <0.5 <i5
211IN-W4 12/2/94 <500 <500 NA NA NA NA NA NA NA NA <A5 <5 <Q.5 <15
21IN-W5 8/22/95 <50 800 NA NA NA NA NA NA NA NA <05 <05 <05 <05
211N-Wé 8/22/95 190 1,300 NA NA NA NA NA NA NA NA <0.5 160 6.8 33.0
21IN-W7 8/22/95 54 830 NA NA NA NA NA NA NA NA <03 <5 <05 0.62
211IN-W3 8/22/95 52 1,300 NA NA NA NA NA NA NA NA <0.5 <05 <0.5 1.6
2115-W1 12/2/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <0.5 <15
2115-W2 12/2/94 <500 <500 NA NA NA NA NA NA NA NA (0.5 <05 <0.5 <15
2115-W3 12/2/94 <500 <500 NA NA NA NA NA NA NA NA <0.5 <0.5 <05 <15
331N-W1 8/2/95 <500 <500 <05 <05 <05 <5 <05 <0.5 <05 <05 <05 <05 <0.5 <15
331IN-W2 8/2/95 <500 <500 <05 <05 <(0.5 <05 <05 <05 <05 <05 <05 <05 <05 <15
331N-W3 8/2/95 <500 <500 <05 <05 <05 <05 <05 <05 <05 <05 <0.5 <05 <0.5 <l5
331IN-W4 8/2/95 <500 <500 <0.5 <05 <0.5 <0.5 <(.5 <05 <0.5 <05 <0.5 <05 <(1.5 <15
331N-W5 8/2/95 <500 <500 <05 <05 <0.5 <05 <0.5 <05 <05 <0.5 <5 <05 0.5 <15
331N-Wé 8/2/95 <500 <500 <05 <05 <05 <05 <05 <05 <05 <05 <05 <0.5 <(.5 <15
331E-W1 12/1/94 4,185 <500 NA NA NA NA NA NA NA NA 1463 69.2 144.6 2915
331E-W2 12/1/9%4 <500 <500 NA NA NA NA NA NA NA NA 381 0.8 <05 <15
331E-W2 {dup) 12/1/94 <500 <500 NA NA NA NA NA NA NA NA 356 0.7 <0.5 <15
331E-W3 12/1/94 9,631 <500 NA NA NA NA NA NA NA NA 7443 23.6 33.2 454
331E-W4 12/1/94 13,650 <500 NA NA NA NA NA NA NA NA 5045 37.8 32.6 113.1
331E-W5 12/1/94 14,110 <500 NA NA NA NA NA NA NA NA 11,690 41.5 863 741
INNE-Wo 12/1/94 <500 <500 NA NA NA NA NA NA NA NA 0.7 <05 <05 <15
331E-W7 12/1/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <05 <15
331E-W8 12/1/94 <500 <500 NA NA NA NA NA NA NA NA 3.7 37 1.7 43
331E-W9 12/1/94 <500 <500 NA NA NA NA NA NA NA NA <05 <03 Q05 <15
331E-W10 12/1/94 <500 <500 NA NA NA NA NA NA NA NA 19 0.6 <0.5 <15
331E-W11 12/1/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 0.5 <15

ERM-West 1970.31.01 9/11,/96 9:42 AM

Page1of4



TABLE2-3

Concentrations of Chemical Constituents in Geoprobe Groundwater Samples

UST Sites 211, 331N, 3318, 331E, 332, 334, 511D, 750, 842, and 845

Fieet and Industrial Supply Center

Qakland, California

Analytical Method: 8015 8015 8010 8010 8010 8010 8010 2010 8010 8010 602 602 602 602

TPH- TPH- cis Ethyl- Total

Location Date Gasoline Diesel Chloroform  TCE PCE 1L1+DCA  14DCB  13DCB  12DCB  1,2DCE  Benzene Toluene  benzene Xylenes

3315-w1 11/30/94 <500 <500 <05 <0.5 <05 <05 <05 <05 <05 <05 <05 <05 <05 <15
3315-W2 11/30/94 <500 717 <05 0.8 <05 <05 <05 <05 20 <05 <0.5 0.7 1.5 124
3315-W2(dup) 11/30/94 <500 736 <05 0.8 <5 <05 <05 <05 19 <05 <05 0.6 14 102
3315-W3 11/30/94 <500 92,649 <05 <05 <5 <0.5 <05 <05 <05 <05 <05 <0.5 317 299
3315-W4 11/30/94 <500 <500 <05 20 163 <05 1.1 <G5 139 <05 <0.5 <0.5 <05 <15
I31S-W5 11/30/94 <500 <500 <05 24 <15 <05 0.9 <05 6.9 <05 <0.5 28 11 45
3315-Wé 11/30/94 <500 <500 <05 <05 7.0 <05 08 <05 0.7 <0.5 <05 3.9 18 6.0
3315-W7 11/30/94 <500 <500 135 <05 <05 <05 <05 <05 <5 <05 <05 335 71 326
3315-W8 11/30/94 <500 <500 <05 <05 1.2 <05 1.8 3.7 6.8 <05 <05 18 5.4 57
3315-w9 11/30/94 <500 <500 <05 0.6 <05 <05 <05 <0.5 28 <05 <05 0.5 0.9 23
3315-W10 8/22/95 1,600 1,100,000 <05 <0.5 0.61 084 30 090 7.0 27 <0.5 14.0 19.0 86.0
332-W1 12/7/94 <500 <500 NA NA NA NA NA NA NA NA <05 <0.5 2.0 14.4
332-W1 (dup) 12/7/94 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 21 13.5
332-W2 12/7 /94 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 <0.5 <15
332-W3 12/7/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <05 27
332-W4 12/7 /94 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 <05 <15
324-W1 8/2/95 <500 <500 NA NA NA NA NA NA NA NA 0.6 0.5 14 <15
334-W2 8/2/95 <500 <500 NA NA NA NA NA NA NA NA <05 0.9 11 13
334-W2 (dup) 8/2/95 <500 <500 NA NA NA NA NA NA NA NA <05 0.6 12 <15
334-W3 8/2/95 351,600 <500 NA NA NA NA NA NA NA NA *<500 841 5,654 23,770
334-W4 8/2/95 1,813 <500 NA NA NA NA NA NA NA NA 1,238 489 775 781
334-W5 8/2/95 <500 <500 NA NA NA NA NA NA NA NA <05 0.8 <05 22
334-We 8/2/95 <500 <500 NA NA NA NA NA NA NA NA <0.5 0.6 0.5 <15
334-W8 8/3/95 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 <05 <15
334-W9 8/3/95 <500 <500 NA NA NA NA NA NA NA NA <05 <0.5 <05 <15
334-W9 (dup) 8/3/95 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 <05 <15
334-W10 8/3/95 <500 <500 NA NA NA NA NA NA NA NA <0.5 <0.5 44 30
334-W11 8/3/95 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <05 <1.5
334-W12 8/3/95 <500 <500 NA NA NA NA NA NA NA' NA <0.5 <05 <05 <1.5
334-W13 8/3/95 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <05 <15
334-Wl14 8/3/95 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 <05 2.6
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TABLE 2-3

Concentrations of Chemical Constituents in Geoprobe Groundwater Samples
UST Sites 211, 331N, 3318, 331E, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial Supply Cenfer

Oakland, California

Analytical Method: 8015 8015 8010 8010 8010 8010 8010 8010 8010 8010 602 602 602 602

TPH- TPH- cis- Ethyi- Total

Location Date Gasoline Diesel Chloroform TCE PCE 11-DCA 14DCB 13-DCB  1,2-DCB 1,2-DCE  Benzene  Toluene  benzene Xylenes

511D-W1 12/6/04 <500 <500 20 <05 <05 <05 <05 T <05 <15 <05 <05 <05 <05 <15
511D-W1 (dup) 12/6/04 <500 <500 23 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <15
511D-W2 12/6/04 <500 <500 <05 <05 <0.5 <05 <05 <15 <05 <0.5 <05 <05 <05 <15
S511D-W3 12/6/04 <500 <500 <05 <05 <05 <05 <05 <05 <05 <0.5 <05 <5 <0.5 <15
511D-W4 12/6/04 <500 <500 <05 <05 <05 <05 <05 - <05 <05 <05 <05 <05 <05 <15
511D-Ws 12/6/04 <500 <500 <05 <05 <0.5 <05 <05 <05 <(}.5 <05 <05 <05 <05 <15
511D-Wé To12/6/04 3120 <500 <05 <05 <05 <05 <05 <05 <05 <05 225 283 160 179.6
511D-W7 12/6/04 967 <500 <05 <05 <05 <15 <05 <05 <05 <05 134 <05 <05 102
511D-W8 12/6/04 <500 <500 <05 <05 <05 <05 <05 <05 <05 <0.5 <05 <05 0.5 19
511D-W9 12/6/04 <500 <500 <05 <05 <0.5 <05 <0.5 <(.5 <05 <05 21 0.5 2.5 11
511D-W10 12/7 /94 <500 <500 <05 <05 <05 <05 <05 <05 <05 <05 <05 <(.5 <05 <15
511D-W11 12/7 /94 <500 <500 <05 <05 <05 <0.5 <05 <05 <05 <05 <05 <05 <05 <15
511D-W12 B8/22/95 <50 NA NA NA NA NA NA NA NA NA 20 0.96 <0.5 1.8
511D-W13 8/22/95 1400 NA NA NA NA NA NA NA NA NA 110 24 1.2 4.6
511D-W1i4 8/22/95 86 NA NA NA NA NA NA NA NA NA 1.1 24 0.88 57
511D-W15 8/22/95 <50 NA NA NA NA NA NA NA NA NA <05 <05 <0.5 <05
511D-W16 8722795 7,600 NA NA NA NA NA NA NA NA NA 350 53 250 29
511D-W17 8/22/95 <50 NA NA NA NA NA NA NA NA NA <05 <5 <05 0.53
750-W1i 11/14/94 <50 950 NA NA NA NA NA NA NA ~ NA <0.5 <05 <05 <05
750-W2 11/14/94 <50 1,800 NA NA NA NA NA NA NA NA <05 <05 <0.5 <05
750-W3 11/14/94 <50 <50 NA NA NA NA NA NA NA NA <05 <05 <0.5 <05
750-W4 11/14/94 <50 <50 NA NA NA NA NA NA NA NA <0.5 <05 <0.5 <05
750-W5 11/14/94 <50 <50 NA NA NA NA NA NA NA NA <05 <05 <0.5 0.8
750-W6 11/14/94 550 <50 NA NA NA NA NA NA NA NA 24 21 2.7 6.5
750-W7 11/14/94 <50 <50 NA NA NA NA NA NA NA NA <05 <05 <0.5 05
750-W38 11/14/94 <50 NA NA NA NA NA NA NA NA NA <0.5 <05 <05 05
750-W9 11/14/94 <50 NA NA NA NA NA NA NA NA NA <05 <05 <05 13
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TABLE 2-3

Concentrations of Chemical Constituents in Geoprobe Groundwater Samples

UST Sites 211, 331N, 3315, 331E, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial Supply Center

Oakland, California

Analytical Method: 8015 8015 8010 8010 8010 8010 8010 8010 2010 £010 &2 602 602 602

TPH- TFPH- cis- Ethyl- Total

Location Date Gasoline Diesel Chloroform  TCE PCE 1LL-DCA  14DCE  13DCB 12DCB 12-DCE Benzene  Toluene  benzene Xylenes

842-W1 11/28/94 <500 10,640 NA NA NA NA NA T NA NA NA <05 <0.5 <0.5 <15
842-W2 11/28/94 <50} <500 NA NA NA NA NA NA NA NA D5 <05 <05 <15
842-W3 11/28/94 <500 156,000 NA NA NA NA NA NA NA NA NA NA NA NA
842-W4 11/28/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <05 <15
842-W5 11/28/94 <500 <500 NA NA NA NA NA NA NA NA NA NA NA NA
842-Wh 11/28/94 <500 <500 NA NA NA NA NA NA NA NA 3.0 163 58 252
842-Wé (dup) 11/28/94 <500 <500 NA NA NA NA NA NA NA NA 27 15.7 52 278
842-W7 11/28/94 <500 <500 NA NA NA NA NA NA NA NA <0.5 14 <05 26
#42-W3 11/28/94 <500 <500 NA NA NA NA NA NA NA NA <005 <05 <0.5 <i5
842.W9 11/28/94 <500 <500 NA NA NA NA NA NA NA NA <D5 <03 <05 <15
845-W1 11/29/94 . <500 <500 NA NA NA NA NA NA NA NA <05 <05 <05 25
845-W2 11/29/94 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 <05 <15
845-W3 11/29/94 <500 1,454 NA NA NA NA NA NA NA NA <05 <0.5 44 252
845-W4 11/29/94 <500 <500 NA NA NA NA NA NA NA NA <0.5 <05 <05 25
845-We 11/29/94 <500 <500 NA NA NA NA NA NA NA NA <[5 139 4.2 19.1
845-W7 11/29/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <(0.5 13
845-We 11/29/94 <500 7,563 NA NA NA NA NA NA NA NA <05 10 2.6 327
845-W10 12/2/94 <500 <500 NA NA NA NA NA NA NA NA <05 <05 <005 <05
NOTES:

All concentrations in micrograms per liter (ug/L)
Bolded values indicate detected concentrations
* = Detection limit is 500 pg /L due to sample dilution

KEY:

TPH= Total petroleum hydrocarbons
TCE= Trichloroethene

PLE= Tetrachloroethene

DCA= Dichloroethane

DCB= Dichlorobenzene

DCE= Dichloroethene

NA = Not analyzed

(dup)= Duplicate sample

ERM-West 1970.31.01 9/11 /96 9:42 AM
i
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Table 24

Concentrations of Chemical Constituents in_Monitoring Well Groundwater Samples
UST Sites 211, 331N, 3318, 331E, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial Supply Center

Oakland, California

Analytical Method: 8015M 8015M 8015M 5520 C&F 602 602 602 602 8080 8270 CAM 17

TPH- TPH- 0Oil and . Ethyl- Total Semi-Volatle Lead
Location Date  Gasoline Diesel MotorOil Grease Benzene Toluene benzene Xylenes PCBs Organics (mg/L)
211-MW1 1/24/95 >50 110 (1) <500 NA <0.5 <5 <0.5 <0.5 NA NA <10
211-MW2 1/24/95 =50 370(1) <500 NA <05 <(.5 <0.5 <0.5 NA NA <10
211-MW3 1/24/95 >50 >50 <500 NA <05 <0.5 <0.5 <0.5 NA NA <10
33IN-MW1 8/30/95 490 2,400 (2) <50 27 11 13 24 17 ND b(2-CIP)E =11 0.12
331IN-MW?2 8/30/95 <50 89(3) <50 <5.0 <0.5 <0.5 <0.5 <0.5 NA ND <0.05
331IN-MW3 8/30/95 <50 67 (4) <50 <5.0 <0.3 <0.5 <0.5 <0.5 NA ND <0.05
331N-HMW1 8/30/95 <50 <50 <50 NA <05- <0.5 <0.5 <0.5 NA NA NA
3315-MW1 1/25/95 100 <50 <500 NA <0.5 <0.5 <0.5 1.1 NA NA <10
3315-MW2 1/25/95 <50 <50 <500 NA <0.5 <0.5 . <05 <0.5 NA NA <i0
331S-MW3 1/25/95 <50 <50 <500 NA <03 <0.5 <0.5 <0.5 NA NA <10
331E-MW1 1/26/95 <50 <50 <500 NA <0.5 <0.5 <0.5 <0.5 NA NA <10
331E-MW2 1/26/95 <50 <50 <500 NA <0.5 <0.5 <0.5 <0.5 NA NA <10
331E-MW2 (dup} 1/26/95 <50 <50 <500 NA <05 <0.5 <0.5 <0.5 NA NA <10
331E-MW3 1/26/95 <50 <50 <500 NA <03 <05 <0.5 <0.5 NA NA <10
332-MW1 1/25/95 <50 <50 <500 NA <0.5 <0.5 <0.5 <0.5 NA NA 11
332-MW2 1/25/95 <50 <50 <500 NA <05 <0.5 <05 <0.5 NA NA <10
332-MW3 1/25/95 <50 <50 <500 NA <05 <(.5 <0.5 <0.5 NA NA <10
334-MW1 8/30/95 <50 100 (3) NA NA <0.5 <0.5 <0.5 <0.5 NA NA 0.059
334-MW2 8/30/95 <50 160 (@) NA NA <0.5 <0.5 <0.5 <0.5 NA NA <0.05
334-MW3 8/30/95 <50 110 (4 NA NA <0.5 <0.5 <0.5 <0.5 NA NA <0.05
511D-MW1 1/20/95 <50 <50 <500 NA <0.5 <0.5 <0.5 <05 NA NA <10
511D-MW2 1/20/95 <50 <50 <500 NA <0.5 <(.5 <05 <0.5 NA NA <10
511D-MW3 1/20/95 480 170 (1) <500 NA 19 0.6 9.8 5.7 NA NA <10

Pagelof2
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Table 2-4

Concentrations of Chemical Constituents in Monitoring Well Groundwater Samples

UST Sites 211, 331N, 3318, 331E, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial Supply Center

Oakland, California

Analytical Method: 8015M 8015M 8015M 5520 C&F 602 602 602 602 8080 8270 CAM 17

TPH- TPH- Oil and . Ethyl- Tofal -Semi-Volatile  Lead
Location Date  Gasoline  Diesel MotorOil Grease Benzene Toluene benzene Xylenes PCBs Organics (mg/L)
750-MW1 8/2/96 <50 <50 . <50 NA <0.5 <0.5 <0.5 <0.5 NA NA NA
750-MW2 8/2/96 <50 59/<50 (5) <50 NA <0.5 <05 <0.5 <0.5 NA NA NA
750-MW3 8/2/96 <50 77121 (5) <50 NA <0.5 <0.5 <0.5 <05 NA NA NA
750-MW3 (dup) 8/2/96 <50 65/18 (5 <50 NA <0.5 <0.5 <(0.5 <0.5 NA "NA NA
842-MW1 1/20/95 <50 <50 <500 NA <05 . <05 <0.5 <0.5 NA NA <10
842-MW2 1/20/95 <50 <50 <500 NA <0.5 <0.5 <0.5 <0.5 NA NA <10
842-MW3 1/20/95 <50 200 €1} <500 NA <0.5 <0.5 <0.5 0.6 NA NA 27
845-MW1 1/23/95 <50 <50 <500 NA <0.5 <0.5 <0.5 <0.5 NA NA <10
845-MW2 1/23/95 <50 <50 <500 NA <0.5 <0.5 <0.5 <0.5 NA NA <10
845-MW3 1/23/95 <50 <50 <500 NA <05 <05 <(.5 <(.5 NA NA 68
NOTES and KEY:

Concentrations reported in micrograms per liter (lig/L) except where noted
b(2-CIP)E = bis(2-chloroisopropyl)ether

{1} Unidentified hydrocarbon compounds
(2) Unidentified hydrocarbons <C12, >C18
(3) Unidentified hydrocarbons >C9

{4) Unidentified hydrocarbons C9-C24
(5) Detected concentrations before and after silica gel cleanup to remove polar organic compounds

dup = duplicate sample
NA = Not analyzed
ND = Not detected

mg/L = Milligrams per liter

ERM-West 9/11/96 9:43 AM
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TABLE 2-6

Concentrations of Chemical Constituents in Geoprobe Soil Samples
UST Sites 211, 331N, 331E, 331S, 332, 334, 511D, 750, 842, and 845
Fleet and Industrial Supply Center

QOakland, California
Analytical Method:  8015M 8015M 8020 8020 8020 8020 8010
Halogenated

Sample TPH- TPH- . Ethyl- Total Volatile
Location Date Gasoline  Diesel Benzene Toluene benzene Xylenes  Hydrocarbons
331N-51-04' 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
331N-52-04' 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
331IN-53-04' 8/2/95 <10 | <10 <0.005 <0.005 <0.005 <0.005 <0.005
331N-54-04' 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
331N-55-04' 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
331N-56-04' 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
331E-51-05' 12/1/94 4,348 <10 5.78 5.35 31.3 126,1 NA
331E-52-05' 12/1/94 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
331E-53-05' 12/1/94 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
331E-55-05' 12/1/94 <10 <10 0.008 <0.005 <0.005 <0.005 NA
331E-56-05' 12/1/94 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
331E-57-05' 12/1/94 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
334-51-(4 8/2/95 <10 <10 <0.005 0.01 <0.005 <0.005 NA
334-52-04" 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
334-53-04' 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
334-54-04' 8/2/95 <10 <10 0.01 0.01 <0.005 0.05 NA
334-55-04' 8/2/95 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
334-56-04' 8/2/95 <10 <10 <0.005 <0005 <0.005 <0.005 NA
511D-55-05' 12/6/94 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
511D-56-05' 12/6/94 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
511D-57-05' 12/6/94 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
511D-58-05' 12/6/94 <10 <10 <0.005 <0.005 <0.005 <0.005 <0.005
511D-59-05' 12/6/94 <10 <10 0.012 <0.005 0.030 - 0.036 <0.005
750-52-05' 11/14/94 <10 <200 <0.005 <0.005 <0.005 <0.005 NA
750-53-05' 11/14/94 <10 <1 <0.005 <0.005 <0.005 <0.005 NA
750-56-05' 11/14/94 <10 <1 <0.005 <0.005 <0.005 <0.005 NA
750-58-05' 11/14/94 <1.0 NA <0.005 <0.005 <0.005 <0.005 NA
842-51-05' 11/28/94 <10 <10 NA NA NA NA NA
842-53-05' 11/28/94 <10 1,036 <0.005 <0.005 <0.005 <0.005 NA
845-51-05' 11/29/94 <10 <10 <0.005 <0.005 <0.005 <0.005 NA
845-53-05' 11/29/94 <10 150 <0.005 <0.005 <0.005 <0.005 NA
845-54-05' 11/29/94 <10 17 <0.005 <0.005 <0.005 <0.005 NA
845-54-05(dup} 11/29/94 <10 18 <0.005 <0.005 <0.005 <0.005 NA

NOTES:

All concentrations in milligrams per kilogram (mg/kg)
Detected concentrations are in bold

TPH = Total petroleum hydrocarbons

NA = Not analyzed

ERM-West 1970.31.01 9/11 /96 9:45 AM Papelof1
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into the harbor via storm drains or utilities is, therefore, not a
concern at this site.

o Based on the numeric Tier 1 RBSLs established in RBCA (Table 3-2),
the volatilization of hydrocarbons in the groundwater at Site 511D
does not appear to present an inhalation risk to human health or
the environment.

The site presents no significant risk to human health or the
environment.

* The hydrocarbon-affected groundwater at Site 511D is unlikely to
impact water wells, deeper drinking water aquifers, surface water, or
other sensitive receptors and, therefore, presents no significant risk
to human health or the environment.

Recommendations

Based on the conclusions presented above, Site 511D does not fulfill all
the criteria for a low-risk groundwater case. To satisfy the criteria and
achieve closure of the site, ERM recommends that six additional
monitoring wells be installed to assess hydrocarbon concentrations
within the plumes and that a groundwater monitoring program be
implemented to evaluate migration of the hydrocarbon plumes.
Suggested locations for the six groundwater monitoring wells are
shown on Figure 4-5. The groundwater monitoring program should,
at a minimum, include semi-annual sampling of the wells at the site
for two years. If the results for the groundwater monitoring indicate
that the plume is not migrating and levels of hydrocarbons are stable or
decreasing, closure of the site should be requested.

Site 750

Conclusions

Conclusions based on the results of the soil and groundwater
investigations conducted by ERM at UST Site 750, with respect to the
criteria for a low-risk groundwater site, are summarized below.

The leak has been stopped and ongoing sources, including free product,
removed or remediated.

e USTs 750-1 and 750-2 and associated piping have been removed.

¢ No free product was observed in the soil or on the surface of the
groundwater after removal of the USTs, and no free product was
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observed in the soil or groundwater samples collected during the
UST investigation.

e The detection of diesel and gasoline in the soil samples collected
from the excavation sidewalls after the removal of UST 750-2
indicates that releases of hydrocarbons resulting from use of the
tank have impacted the soil at that location. Because the excavation
soil samples were collected at the soil/groundwater interface (the
capillary fringe area), it is likely that the hydrocarbons in those
samples have already impacted the groundwater. Although the
hydrocarbons in the soil could potentially be an ongoing source of
contamination to the groundwater, the low hydrocarbon
concentrations in the groundwater suggest that the migration of
hydrocarbons from the soil into the groundwater is occurring at a
slower rate than natural biodegradation.

 Although hydrocarbons were not detected in the Geoprobe soil
samples collected at Site 750, unidentified hydrocarbons in the
gasoline range at 5.9 mg/kg, diesel up to 0.98 mg/kg, and motor oil
at 0.78 mg/kg were detected in the soil samples collected from the
thrée monitoring wells.

e Lead concentrations detected in the soil samples are within the
range of naturally occurring levels for this metal and are not a
concern for Site 750.

Based on the conclusions presented above, potential sources of
hydrocarbons at Site 750 have been removed, and the hydrocarbons
detected in the excavation and monitoring well soil samples do not
represent an ongoing source of contamination to the groundwater.

The site has been adequately characterized.

¢ The groundwater measurements taken on August 2, 1996, indicates
that the groundwater flow direction on that date was toward the
south-southwest. However, groundwater elevation data collected
in 1994 by PRC indicates that groundwater flow direction at FISC is
highly variable and subject to tidal influence. Additional
groundwater monitoring is needed to further assess the
groundwater flow direction and hydraulic gradient at the site.

e The low concentrations of TPH and BTEX detected in the
groundwater north (upgradient) of the former location of the USTs,
and the low concentrations of TPH detected in the groundwater
south (downgradient) of the former location of the USTs suggests
that hydrocarbons originating from the two USTs have slightly
impacted the groundwater. Additional groundwater .sampling is
necessary, however, to evaluate the potential presence of
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hydrocarbons in the groundwater close to the former locations of
the USTs.

The vertical extent of hydrocarbons in the groundwater was not
addressed during this investigation. However, it is likely that the
vertical migration of hydrocarbons from the former location of the
USTs is impeded by the presence of the apparently continuous clay
(aquitard) observed beneath the site and that dissolved
hydrocarbons may be confined to the sand unit above the clay.

Based on the conclusions presented above, the lateral extent of
hydrocarbons in the groundwater at Site 750 has not been completely
characterized.

The dissolved hydrocarbon plume is not migrating.

The results of the groundwater sampling suggests that the
groundwater at Site 750 has only been slightly impacted by
hydrocarbons. The migration of dissolved hydrocarbons in the
groundwater, however, could not be fully evaluated because the
potential presence of hydrocarbons in the groundwater close to the
former location of the USTs has not been evaluated, and
insufficient groundwater monitoring and sampling data exists for
the site.

No water wells, deeper drinking water aquifers, surface water, or other
sensitive receptors are likely to be impacted.

As discussed in Section 3, the shallow and deep groundwater units
at FISC are not currently being used as a municipal, domestic,
irrigation, or industrial water supply, and it is unlikely that they
will be used in the future. The affected groundwater at Site 750 is,
therefore, unlikely to impact water wells or deeper drinking water
aquifers: ‘

Site 750 is located approximately 250 feet north of the Oakland
Middle Harbor. The detection of only low levels of TPH in the
groundwater downgradient of the former location of the USTs
suggests that the extent of affected groundwater at the site is
probably limited to within 100 feet of the former location of the
USTs. It is, therefore, unlikely that the plume will migrate directly
into the harbor.

The storm drain and utility corridor investigation at Site 750
indicates that no storm drains cross the area of hydrocarbon-affected
groundwater and no catch basins or manholes exist at the site. The
discharge of affected groundwater into the harbor via storm drains
or utilities is, therefore, not a concern at this site.
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Based on the numeric Tier 1 RBSLs established in RBCA (Table 3-2),
the volatilization of hydrocarbons in the groundwater at Site 750 is
unlikely to present an inhalation risk to human health or the

environment.

The site presents no significant risk to human health or the
environment.

The hydrocarbon concentrations in soil and groundwater at Site 750
are unlikely to impact water wells, deeper drinking water aquifers,
surface water, or other sensitive receptors and therefore does not
present a significant risk to human health or the environment.

Recommendations

Based on the conclusions presented above, Site 750 does not fulfill all
the criteria for a low-risk groundwater case. To satisfy the criteria and
achieve closure of the site, ERM recommends the following actions:

1)

2)

Collect up to six additional groundwater samples close to the
former locations of the USTs using a Geoprobe to evaluate the
potential presence of hydrocarbons in the groundwater in that area.
Suggested Geoprobe groundwater sampling locations are shown on
Figure 4-6. Should significant TPH concentrations be detected in the
Geoprobe groundwater samples, it is suggested that an additional
groundwater monitoring wells be installed to evaluate attenuation
over time.

Implement a groundwater monitoring and sampling program to
evaluate the stability of the dissolved hydrocarbon plume. The
groundwater monitoring program should, at a minimum, include
semi-annual sampling of the wells for a period of two years.

If the results of the groundwater monitoring indicate that the plume is
not migrating and levels of hydrocarbons are stable or decreasing,
closure of the site should be requested.

Site 842

Conclusions

Conclusions based on the results of the soil and groundwater
investigations conducted by ERM at UST Site 842, with respect to the
criteria for a low-risk groundwater site, are summarized below.
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The leak has been stopped and ongoing sources, including free product,
have been removed or remediated.

USTs 842A-1 and 842A-2 and associated piping have been removed.

Because the soil samples from the tank excavation (October 1992)
and from the RI field work were collected at the soil and water
interface, it appears that TPH-gasoline, TPH-diesel, and BTEX
detected in these samples have already impacted groundwater.
Based on the field screening process, the relatively thin, unsaturated
zone appears to be clean.

Free product was observed on the groundwater within the
excavation after removal of the USTs in 1992, but the thickness of
product was not reported. Free product was observed in two
screening level groundwater samples (842-W1 and 842-W3)
collected east and west of the former location of the USTs, but the
thickness of product could not be evaluated using the Geoprobe.

Lead concentrations in soil samples are below USEPA PRGs for
residential land use levels.

Based on the conclusions presented above, the source of hydrocarbons
at Site 842 has been removed, however, the free product may constitute
an ongoing source of contamination to the groundwater.

The site has been adequately characterized.

Free floating product and dissolved TPH-diesel concentrations
detected in the groundwater at the site indicate that the
hydrocarbons originating from the leaky former USTs have
impacted groundwater. Preliminary isoconcentration contours

- have been prepared based on the Geoprobe sample results and one

monitoring well sampling event. TPH-diesel isoconcentration
contours (Figure 2-48) indicate that the TPH-diesel plume appears to
cover an area approximately 30 feet wide and 150 feet long. The area
with the highest TPH-diesel concentrations lies adjacent to the
location of the former USTs and is estimated to cover an area
approximately 12 feet wide by 50 feet long. Figure 2-48 shows that,
based on a Geoprobe groundwater sampling, TPH-diesel
congcentrations above 100,000 pg/L may exist in the plume.

Benzene was detected at concentrations above the California State
MCL in only one groundwater sample (842-Wé6). Toluene,
ethylbenzene, and total xylenes were not detected at concentrations
above the state MCLs. Currently, the California State MCLs for
benzene, toluene, ethylbenzene, and total xylenes are 1, 150, 700, and
1,750 pg/L, respectively.
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e Lead was detected in monitoring well 842-MW3 at a concentration
higher than the Federal Action Level of 15 ug/L requiring public
notification. However, the Action Level was established for
dissolved concentrations in groundwater. Because the groundwater
sample was not filtered prior to analysis, the lead concentration
reported includes both the dissolved and suspended lead
concentrations. The actual dissolved lead concentration is most
likely less than the Federal Action Level.

Based on the conclusions presented above, the extent of hydrocarbon
concentrations in the groundwater at Site 842 has not been completely
characterized.

The dissolved hydrocarbon plume is not migrating.

e Migration of the hydrocarbon plume in groundwater at Site 842
could not be fully evaluated because the plume has not been
completely characterized and insufficient groundwater monitoring
and sampling exists for the site.

No water wells, deeper drinking water aquifers, surface water, or other
sensitive receptors are likely to be impacted.

e As discussed in Section 3, the shaliow and deep groundwater units
at FISC are not currently being used as a municipal, domestic,
irrigation, or industrial water supply, and it is unlikely that they
will be used in the future. Therefore, the affected groundwater at
Site 842 will not impact water wells or deeper drinking water
aquifers.

« Site 842 is located approximately 400 feet north of the Oakland
Middle Harbor. The results of the groundwater investigation
indicate that the extent of affected groundwater at the site is
probably limited to within 80 feet of the former location of the
USTs. It is, therefore, unlikely that the plume will migrate directly
into the harbor.

« The storm drain and utility corridor investigation at Site 842 found
that a 12-inch storm drain runs north-south through the site and
crosses the west end of the estimated boundary of the groundwater
plume. The configuration of the plume, however, does not suggest
that the storm drain acts as a preferential pathway for migration of
the plume (Figure 2-48). A cross-section of the site showing the
storm drain, groundwater elevations, and the area of affected
groundwater indicates that, even during periods of unusually high
water levels, the affected groundwater at Site 842 does not come in
contact with the storm drain. The migration of affected
groundwater into the storm drain and the harbor is, therefore, not a
concern at this site.
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Based on the numeric Tier 1 RBSLs established in RBCA (Table 3-2),
the volatilization of hydrocarbons in the groundwater at Site 842
does not present a significant inhalation risk to human health or
the environment.

The site presents nom significant risk to human health or the
environment.

The hydrocarbon concentrations in the groundwater at Site 842 are
unlikely to impact water wells, deeper drinking water aquifers,
surface water, or other sensitive receptors and therefore present no
significant risk to human health or the environment.

Recommendations

Based on the conclusions presented above, Site 842 does not fulfill all
the criteria for a low-risk groundwater case. To satisfy the criteria and
achieve closure of the site ERM recommends the following action:

D

2)

3)

Install one additional monitoring well (Figure 4-7) to evaluate the
thickness of free product and, if necessary, remove the free product;

Collect up to five additional Geoprobe groundwater samples (Figure
4-7) to complete the characterization of hydrocarbon concentrations
in the groundwater; and

Implement a groundwater monitoring and sampling program to
evaluate hydrocarbon concentrations over time and assess
migration of the hydrocarbon plume. The groundwater monitoring
program should, at a minimum, include semi-annual sampling of
the monitoring wells? for two years.

If the results of the groundwater monitoring program indicate that the
plume is not migrating and hydrocarbon concentrations are stable or
decreasing, closure of the site should be requested.

Site 845

onclusions

Conclusions based on the results of the soil and groundwater
investigations conducted by ERM at UST Site 845, with respect to the
criteria for a low-risk groundwater site, are summarized below.

2 The area surrounding Sites 842 and 845 have been leased to the Port-of-Oakland and/or its
tenant(s). The Port-of-Oakland and/or its tenant(s) will except full responsibility for any
damages to the monitoring wells at these two sites.
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The leak has been stopped and ongoing sources, including free product,
have been removed or remediated.

USTs 845-1 and 845-2 and associated piping have been removed.

Because the soil samples from the tank excavation (October 1992}
and from the RI field work were collected at the soil and
groundwater interface, it appears that TPH-gasoline, TPH-diesel,
and BTEX detected in these samples have already impacted
groundwater. Based on the field screening process, the relatively
thin, unsaturated zone appears to be clean.

Lead concentrations in soil samples collected from 845-MW2 and
845-MW?3 are below the residential land use PRG of 400 mg/kg.
However, the lead detected in the soil sample from monitoring well
845-MW1 is above the residential PRG, but is lower than the
industrial PRG of 1,000 mg/kg.

An unspecified thickness of free product was observed on the
surface of the groundwater within the excavation after removal of
the USTs in 1992. Free product was not observed in the screening
level or monitoring well groundwater samples collected during the
UST investigation in 1994. The results of the UST investigation
suggests that the free product observed in the excavations have
dissolved in the groundwater.

Based on the conclusions presented above, the source of hydrocarbons
at Site 845 has been removed and no potential ongoing sources of
hydrocarbons to the groundwater exist at the site.

The site has been adequately characterized.

Preliminary isoconcentration contours have been prepared based on
the Geoprobe sample results and one monitoring well sampling
event. TPH-diesel isoconcentration contours (Figure 2-55) indicate
that a plume of dissolved diesel, approximately 25 feet wide by
80 feet long, is located 15 to 20 feet south of the former location of
the USTs. Diesel concentrations greater than 1,000 ug/L may
present in the plume. With respect to the calculated groundwater
flow direction on January 23, 1995, the dissolved diesel plume is
located upgradient of the former location of the USTs. Although the
diesel concentrations in the groundwater may have originated from
the leaky former USTs, a comparison of the diesel isoconcentration
contours (Figure 2-55) and the location of the storm drains,
manhole, and catch basin (Figure 2-56) indicates a possible
correlation between the diesel plume and storm drain system. The
correlation suggests that the diesel concentrations in the
groundwater could potentially have resulted from diesel entering
the storm drain. Additional groundwater sampling is needed south
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of the former location of the USTs to further evaluate the origin of
the dissolved diesel in the groundwater at Site 750.

e Lead was detected in moniforing well 845-MW3 at a concentration
higher than the Federal Action Level of 15 pug/L, requiring public
notification. However, the Federal Action Level was established for
dissolved lead concentrations. Because the groundwater sample
was not filtered prior to analysis, the reported lead concentration
includes both the dissolved and suspended lead concentrations.
The actual dissolved lead concentration is most likely less than the
Federal Action Level.

Based on the conclusions presented above, the extent of hydrocarbons
in the groundwater at Site 845 has not been completely characterized.

The dissolved hydrocarbon plume is not migrating.

» Migration of the dissolved hydrocarbon plume at Site 845 could not
be evaluated because insufficient groundwater monitoring and
sampling data exists for the site. - —

No water wells, deeper drinking water aquifers, surface water, or other
sensitive receptors are likely to be impacted.

e As discussed in Section 3, the shallow and deep groundwater units
at FISC are not currently being used as a municipal, domestic,
irrigation, or industrial water supply, and it is unlikely that they
will be used in the future. It is, therefore, unlikely that affected
groundwater at Site 845 will impact water wells or deeper drinking
water aquifers.

¢ Site 845 is located approximately 400 feet north of the Oakland
Middle Harbor. The results of the groundwater sampling indicates
that the-dissolved diesel plume at Site 845 is limited to within
80 feet of the former location of the USTs. It is therefore unlikely
that affected groundwater at the site will migrate directly into the
harbor.

e The storm drain and utility corridor investigation at Site 845
identified the presence of a 15-inch storm drain, a 18-inch storm
drain, a manhole, and a catch basin within the area of impacted
groundwater. A comparison of the elevations for the storm drains
and the high groundwater elevations in January 1995 indicated that
groundwater is unlikely to come in contact with and enter the
storm drains. The results of the investigation indicate that the
potential migration of affected groundwater into the storm drain
and harbor is not a concern at Site 845. The correlation between the
dissolved diesel plume in the groundwater and the storm drain
system, however, suggests that surface releases of hydrocarbons may
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have potentially impacted the catch basin and storm drain system in
the past.

Based on the numeric Tier 1 RBSLs established in RBCA (Table 3-2),
the volatilization of hydrocarbons in groundwater at Site 845 does
not present a significant inhalation risk to human health and the
environment.

The site presents no significant risk to human health or the
environment,

The hydrocarbon concentrations in soil and groundwater at Site 845
are unlikely to impact water wells, deeper drinking water aquifers,
surface water, or other sensitive receptors and, therefore, present no
significant risk to human health or the environment.

Recommendations

Based on the conclusions presented above, Site 845 does not fulfill all
the criteria for a low-risk groundwater case. To satisfy the criteria and
achieve closure of the site, ERM recommends the following action:

1

2)

3)

Collect two additional Geoprobe groundwater samples between the
current defined boundary of the plume and the former location of
the USTs (Figure 4-8) to evaluate the origin of the plume;

Install one additional groundwater monitoring well in the central
portion of the plume (Figure 4-8) to evaluate hydrocarbon
concentrations over time; and -

Implement a groundwater monitoring and sampling program to
evaluate hydrocarbon concentrations within the plume and
monitor migration of the plume. The groundwater moniforing
program should, at a minimum, include semi-annual sampling of
all monitoring wells3 at the site for a period of two years.

If the results of the groundwater monitoring indicate that the plume is
not migrating and that hydrocarbon concentrations are stable or
decreasing, closure of the site should be requested.

3

Ibid.



SECTION 3

CRITERIA FOR LOW-RISK FUEL SITES

In October 1995, Lawrence Livermore National Laboratory (LLNL)
issued its "Recommendations to Improve the Cleanup Process for
California's Leaking Underground Fuel Tanks". The report concluded
that for sites which pose a low-risk to human health and the
environment, source removal and natural attenuation may adequately
remediate the contamination. Based on the LLNL's recommendation
report, the San Francisco Bay RWQCB issued an Interim Guidance
Technical Memorandum on January 6, 1996 which outlines the criteria
for determining if a UST site may be classified as a low risk soil or
groundwater case. The Technical Memorandum and its impact on the
UST sites at naval facilities was discussed at a meeting attended by
ERM, EFA-West, the Department of Toxic Substances Control (DTSC),
and the RWQCB on March 22, 1996.

The Interim Guidance Technical Memorandum issued by the San
Francisco Bay RWQCB states that a UST site may be considered a low
risk soil case only if "little or no groundwater impact currently exists
and no contaminants are found at levels above established Maximum
Contaminant Levels (MCLs) or other applicable water quality
objectives". With the exception of UST Site 332, the extent and/or
concentrations of hydrocarbons in the groundwater at the FISC UST
sites preclude them from being classified as low risk soil cases. For that
reason, and because the vadose zone soil at FISC is relatively thin and
- rarely impacted by the contents of the former USTs, this report will
only address the criteria pertaining to low risk groundwater cases. If
the groundwater at a particular site fails to satisfy the criteria for a low
risk groundwater case, and remedial actions are required, these actions
would most likely address any concerns associated with affected soil.

The Interim Guidance Technical Memorandum established six criteria
for determining if a site can be classified as a low-risk groundwater case.
The six criteria are listed below, followed by a discussion of the factors
and conditions to be considered in determining whether the site
satisfies the criteria.

The leak has been stopped and ongoing sources, iﬁcluding free product,
removed or remediated.

The underground storage tanks and associated piping at the ten FISC
UST sites have been removed. Free product in the soil or floating on
the groundwater, and hydrocarbons in the vadose zone may constitute
an ongoing source of contamination to the groundwater. The presence
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of free product and the potential for hydrocarbons in the soil to degrade
groundwater quality is different at each site and must be evaluated on a
site-by-site basis and are discussed in the conclusions for each
individual site presented in Section 4.

The site has been adequately characterized.

Because subsurface conditions, the extent, type, and concentrations of
hydrocarbons in the soil and groundwater, and the presence or absence
of potential exposure pathways and receptors are different at each site, a
determination as to whether a UST site has been adequately
characterized must be made on a site-by-site basis. The completeness of
the characterization at each site is discussed in the conclusions
presented in Section 4.

The dissolved hydrocarbon plume is not migrating.

To determine whether a hydrocarbon plume in the groundwater is
stable or continues to migrate, the plume should be characterized to the
extent possible and sufficient groundwater monitoring and sampling
conducted to assess chemical concentrations over time. Since these
factors are different for each site, the stability of the plume must be
evaluated on a site-by-site basis and will discussed in the conclusions
presented for each site in Section 4.

No water wells, deeper drinking water aquifers, surface water, or other
sensitive receptors are likely to be impacted.

Other sensitive receptors include humans, aquatic plants and animals,
wildlife, and sensitive habitats such as wetlands, marshes, and
mudflats. Since FISC is currently an industrial site, and will likely
remain one in the future, the potential impact to wildlife is negligible
and no wetlands, marshes, or mudflats are located at FISC. Pathways by
which affected groundwater at the FISC UST sites could potentially -
impact humans and the environment are outlined below.

1) Direct contact with hydrocarbon-affected soil and/or groundwater by
humans or burrowing creatures resulting in dermal absorption or
ingestion.

Since the contaminants are confined to the subsurface and the sites
are currently covered with asphalt or concrete, and will likely
remain covered in the future, direct contact with hydrocarbon
impacted soil and groundwater by burrowing creatures is not of
concern. Although contaminated soil and groundwater may be
encountered by humans during excavation work, the preparation of
and compliance with a health and safety plan for all excavation
work at the facility would significantly reduce the risk of exposure.
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Migration of contaminants into groundwater supply wells.

Mr. Richard Hegarty, Facilities and Environmental Engineering
Division Head at FISC, indicated that there is no current use of
groundwater at the facility and there are no water supply wells on
the property. Potable water and water for fire protection is supplied
to FISC by the East Bay Municipal Utility District (EBMUD). Future
installation of groundwater supply wells on leased portions of the
FISC facility have been prohibited as part of an agreement between
the Navy and the Port of Oakland. It is very likely that such
restrictions will be placed on other areas at FISC, if and when they
are leased.

State Water Board Resolution 88-33 defines potential sources of
potable water as those having a TDS concentration of 3,000 mg/L or
less and a sustainable yield of 200 gallons per day. Groundwater
samples collected from each of the ten UST sites were analyzed for
TDS. Laboratory analysis of the samples showed TDS
concentrations ranging from 230 to 700 mg/L. Shallow
groundwater pumping tests performed by PRC on wells at FISC
indicated that flow rates of one gallon per minute (1,440 gallons per
day) or less were sustained for up to four hours (PRC, 1994).
Although these factors would indicate that the shallow
groundwater at FISC may be considered a potential source of potable
water, there is a high likelihood that sustained pumping would
rapidly deplete the limited supply of fresh water and induce the
flow of saltwater into the wells. Therefore, it is unlikely that the
shallow groundwater at FISC will be utilized in the future as a
source of fresh water for municipal, industrial, or irrigation
purposes.

Groundwater that may be present in deeper aquifers is not currently
being utilized at FISC. Two deep water supply wells were installed
at Alameda Naval Air Station, located south of FISC, in 1931 and
1942 by the Army and Pan American Airways. Groundwater
extraction from the two wells was permanently halted sometime
before 1983 due to elevated concentrations of naturally occurring
mercury. Because of the elevated concentrations of mercury
associated with the deeper regional aquifer, it is unlikely that the
deeper groundwater beneath FISC would provide a safe and reliable
source of potable water.

Migration of contaminants to surface water.

The closest body of surface water to any of the FISC UST sites is the
Oakland Middle Harbor. The Harbor is an extension of San
Francisco Bay and is saltwater body. Aquatic plants and animals
could potentially be impacted if affected groundwater migrates into
or is discharged into the harbor. Potential routes by which affected
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groundwater from the FISC UST sites could impact the harbor
include: 1) affected groundwater could migrate directly into the
harbor; 2) affected groundwater could enter storm drains and be
discharged to the harbor; and 3) affected groundwater could migrate
along the aggregate bedding material surrounding storm drains and
utilities and be discharged to the harbor. Factors to be considered in
evaluating the potential for hydrocarbon-affected groundwater to
impact the harbor via those routes include: 1) the extent and
migration rate of the groundwater plume; 2) the distance of the site
from the harbor; and 3) the location and depth of storm drains and
utilities with respect to affected groundwater at each site. Since
these factors are different for each, the potential for affected
groundwater at each site to impact the harbor must be evaluated on
a site-by-site basis and will be discussed as part of the conclusions in
Section 4.

Uptake of contaminants into the food chain.

Because the compounds of concern do not bioaccumulate, this
potential exposure pathway does not present a significant risk to
hunian health or the environment.

Migration of VOCs from the groundwater into the vadose zone and
subsequent release into the atmosphere and inhalation.

The inhalation pathway is a concern when volatile hydrocarbon
constituents migrate from the soil into enclosed structures or the
atmosphere at concentrations considered potentially hazardous to
human health. Site conditions which affect the potential migration
of volatile hydrocarbon constituents from the groundwater to the
atmosphere include the type of petroleum product (i.e., gasoline,
diesel}, the distribution and concentrations of hydrocarbons in the
groundwater, the volatilization of the hydrocarbon compounds, the
depth to groundwater, and the lithology and permeability of the soil
in the vadose zone. The Standard Guide for Risk-Based Corrective
Action Applied at Petroleum Release Sites (ASTM Standard E 1739-
95), referred to as the Risk-Based Corrective Action (RBCA)
approach, provides a methodology for performing a tiered risk-
based analysis to evaluate the potential risk to human health posed
by the inhalation of VOC emissions from hydrocarbon-affected soil
and/or groundwater.” The RBCA approach provides numeric Tier 1
risk-based screening levels (RBSLs) which were developed using
conservative default assumptions for the conditions listed above. A
summary of Tier 1 RBSLs for various exposure pathways is
included in Table 3-1.

The principle type of hydrocarbon detected in the groundwater at
the FISC UST sites is diesel. Diesel contains polynuclear aromatic
hydrocarbons (PAHs), which are considered SVOCs, and contain
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relatively low concentrations of VOCs such as BTEX. The EPA
method used to analyze for diesel (EPA method 8015-Modified)
detects PAHs but does not differentiate them. The RBCA approach
provides Tier 1 RBSLs for two PAHs commonly found in diesel,
naphthalene and benzo(a)pyrene (Table 3-1). These compounds are
two of 12 of the commonly selected chemicals of concern for diesel.
Since there are currently no analytical data on specific PAH
concentrations at either site, a conservative approach would be to
assume that the TPH-diesel is comprised entirely of naphthalene
and benzo(a)pyrene, then compare TPH-diesel concentrations to the
Tier 1 RBSLs for these compounds. For benzo(a)pyrene, the
inhalation pathway is not a concern because, as indicated by the
">S" on Table 3-1, the risk level is not exceeded for all possible
dissolved concentrations. Therefore, for this analysis, we will
assume that the TPH-diesel is comprised entirely of naphthalene.

The potential risk to human health posed by the inhalation of
volatile hydrocarbon emissions from the groundwater at each of the
FISC UST sites will be discussed in Section 4.

The site presents no significant risk to human health; and
The site presents no significant risk to the environment

The RBCA approach provides a framework and methodology for
performing a tiered risk analysis of petroleum hydrocarbon sites to
determine cleanup levels that are protective of human health and
environmental resources. The risk to human health and the
environment presented by a particular site depends on the type and
concentrations of the hydrocarbon constituents and the potential for
them to impact water wells, deeper drinking water aquifers, surface
water, or other sensitive receptors. Because the type and concentration
of hydrocarbon constituents is different at each site, the potential risks
must be evaluated on a site by site basis using the RBSLs presented in
Table 3-1.

1

Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites,
ASTM Standard E 1739-95.
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TABLE 3-1
e |
Tier 1 Risk-Based Screening Levels*

Ethyl- Naph-  Benzo(a)
Exposure Pathway Units  Benzenet Toluene Benzene Xylenes thalene pyrenet
Soil vapor intrusion -
from soil to buildings
Residential mg/kg  0.0016 20.6 427 RES 407 RES
Commercial/Industrial mg/kg 0.0032 54.5 1,100 RES 107 RES
Soil leachate to protect
groundwater
Residential mg/kg 0.0050 129 575 RES 229 0171
Commercial/Industrial mg/kg 0.0168 361 1,610 RES 64.2 0.537
Volatilization to-
outdoor air - Industrial
From Soil mg/kg 0.133 RES RES RES RES RES
From Groundwater _ ug/L 5,336 >S5 >S5 >5 >5 >5
Groundwater vapor
intrusion into buildings
Residential ug/L 6.9 32,800 77,500 >S 4,740 >S5
Commercial/Industrial  pg/L 21.4 85,000 >S5 >S5 12,300 >5
Groundwater Ingestion
California State MCLs _ ug/L 1 150 700 1,750 N/A 0.2

* Derived from Table X2.1 of ASTM Standard E1739-95

+ 1*1076 cancer risk assumed; values corrected to reflect California's slope factor.
RES - Risk level not exceeded for pure compound present at any concentration.

>$ - Risk level not exceeded for all possible dissolved concentrations.

N/A - Not available
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TABLE 1-1
TANK CLOSURE TABLE
NAVAL SUPPLY CENTER, OAKLAND

Closure Capacity
(Gallons) Contents
Gasoline 4 Asphait
Removal Waste Oil 4 Asphalt
Removal Fuel Oil 3 Asphalt
Removal 1,100 Waste Oil 55 6 3 Steel Concrete <20
Removal 2,000 Waste Oil 6.25 875| 13 Steel | Concrete <20
Removal 1,500 Waste Oil 4 6 2 Steel Concrete nfa
Removal 12,300 Diesel 5 16 2 Steel Concrete nfa
Removal 12,300 Diesel 6 42 2 Steel | Concrete n/a
Removal 2,300 Gasoline 6 17 3 Steel Concrete n/a
Removal 3,600 Fuel Qil 6 15 35 Steel Soil <20
Removal 560 Diesel 4 11.5 2 Steel Asphalt n/a
Removal 12,900 Fuel Oil 7 24 4 Steel Asphalt nla ﬂ
Removal 12,500 Fuel Oil 7 24 4 Steel Asphalt nfa
Removal 4,500 Gasoline 6 19 4 Steel Asphalt n/a
Removal 6,000 Diesel 6 24 4 Steel Asphalt n/a
S N BEEEE Wit Wi sl

Notes:

1 Estimated

n/a Piping not present

NSC-SUMM.RPT 3

044-0051UT ATRP-D806/93



. TABLE 6-1
SUMMARY OF FIELD OBSERVATIONS, ANALYTICAL DATA, AND PROPOSED ACTION _
NAVAL SUPPLY CENTER OAKLAND _ )
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TABLE 1-1

TANK CLOSURE TABLE
NAVAL SUPPLY CENTER, OAKLAND

Tank Closure Capacity Tank Diameter Length Depth Tank Cove_r L;e,:lpgeth
No. Method (Gallons) Contents (Feet) (Feet) (Feet) Type Material (Feet)’
211-3 Removal' 3,000 Gasoline 6 13 4 Steel Asphalt nfa
331-S Removal 1,400 Waste Oil 5 7 4 Steel Asphalt <20
332 Removal 6,800 Fuel Qil 8 18.5 3 Steel Asphalt nfa
411-1 Removal 1,100 Waste Oil 55 6 3 Steel Concrete <20
411-2 Removal 2,000 Waste Oil 6.25 875 | 3 Steel | Concrete <20
511-1 Removal 1,500 Waste Qil 4 6 2 Steel] Concrete n/a
511F-1 Removal 12,300 Diesel 5 16 2 Steel Concrete nfa
S11F-2 Removal 12,300 Diesel 6 42 2 Steel Concrete n/a
511F3 Removal 2,300 Gasdline 6 17 3 Steel Concrete n/a
740 Removal 3,600 Fuel Qil 6 15 35 Steel Soil <20
750-2 Removal 560 Diesel 4 11.5 2 Steel Asphait nfa
842A-1 | Removal | 12,900 Fuel Oil 7 24 | 4 | stesl | Asphan wa |
842A-2 Removal 12,500 Fuel Oil 7 24 4 Steel Asphalt n/a "
845-1 Removal 4,500 Gasoline 6 19 4 Steel Asphalt n/a "
845-2 Removal 6,000 _ Diesel 6 24 4 | Steel Asphait n/a
Notes:
i Estimated
n/a Piping not present
NSC-SUMM.RPT 3

0440091 UT ATRP-0B2069)



HISTORICAL ANALYTICAL ‘RESULTS



. TABLE ¢-1
SUMMARY OF FIELD OBSERVATIONS, ANALYTICAL DATA, AND PROPOSED ACTION - )
* NAVAL SUPPLY CENTER OAKLAND
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APPENDIX C

SOIL ANALYTICAL DATA AND
CHAIN-OF-CUSTODY RECORDS



TEG PROJECT #941128E

ERM - WEST Project # 1970.06.02
Naval Supply Center
FISC / Qakland, California

BTEX (EPA 8020) & TPH (EPA mod8015) ANALYSES OF SOILS

SAMPLE DATE DATE DIESEL GASOLINE BENZENE TOLUENE ETHYLBNZ XYLENES
NUMBER SAMPLED ANALYZED ma/kg mag/kg ma/kg mgkg _ mg/kyg makg
BLANK 11/268/94 11/28/94 nd nd nd nd nd nd
BLANK 11/29/94  11/29/94 nd nd nd nd nd nd
BLANK 12/01/04  12/01/94 nd nd nd nd nd nd
BLANK 12/06/94  12/06/94 nd nd nd nd nd nd
331-£-81-05 12/01/94  12/01/94 nd 4348 5779 5.350 31.300 126.100
331-E-582-05 12/01/94  12/01/94 nd nd nd nd nd nd
331-E£-83-05 1 2(01/94 12/01/94 nd nd nd nd nd nd
331-E-55-05 12/01/94  12/01/34 nd nd 0.008 nd nd nd
331-E-56-05 12/01/94  12/01/94 nd nd nd nd nd nd
331-E-S6-05 dup  12/01/94  12/02/94 nd nd nd nd nd nd
331-E-87-05 12/01/94  12/01/94 nd nd nd nd nd nd
511-85-05 12/06/94  12/06/94 nd nd nd nd nd nd
511-56-05 12/06/94  12/06/94 nd hd nd nd nd nd
511-87-06 12/06/94  12/06/94 nd nd nd nd nd nd
511-88-05 12/06/94  12/06/94 nd nd nd nd nd nd
511-59-05 12/06/94  12/06/94 nd nd 0.012 nd 0.030 0.036
842-51-05 11/28/94  11/28/94 nd nd nd nd nd nd
842-53-08 11/28/04  11/28/94 1036 nd nd nd nd nd
845-51-05 11/29/94  11/25/94 nd nd nd nd nd nd
§45-53-05 11/29/94  11/28/94 150 nd nd nd nd nd
845-84-05 11/29/94  11/29/94 17 nd nd nd nd nd
845-54-05 dup 11/29/94  11/29/94 18 nd nd nd nd nd
REPORTING LIMITS 10 10 0.005 0,005 0.005 0.015

nd' INDICATES NOT DETECTED AT LISTED REPORTING LIMITS.

ANALYSES PERFORMED IN TEG's DHS CERTIFIED MOBILE LAB (#1671)
ANALYSES PERFORMED BY: Mr. Leif Jonsson

DATA REVIEWED BY: Mr. Mark Jerpbak
Al 12-200p
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Transglobal Environmental Geochemistry
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ERM - WEST  Project # 1970.06.02
Naval Supply Center
FISC / Qakland, California

TEG PROJECT #941128E

BTEX (EPA 8020) & TPH (EPA mod8015) ANALYSES OF SOILS

)

SAMPLE DATE DATE DIESEL GASOLINE BENZENE TOLUENE ETHYLBNZ XYLENES
NUMBER SAMPLED ANALYZED mag/kg ma/kg mag/kg mag/kg mg/kg mg/kg
BLANK 1172894  11/28/94 - nd nd nd nd nd hd
BLANK 11/28/94  11/29/94 nd nd nd nd nd nd
BLANK 12/01/94  12/01/94 nd nd nd nd nd nd
BLANK 12/06/94  12/06/94 nd nd nd nd nd nd
331-£-51-05 12/01/94  12/01/94 nd 4348 5779 5.350 31.300 126.100
331-E-52-05 12/01/94  12/01/94 nd nd nd nd nd nd
331-E£-53-05 12/01/94  12/01/94 nd nd " nd nd nd nd
331-E-55-05 12/01/84  12/01/94 nd nd 0.008 nd nd nd
331-E£-86-05 12/01/34  12/01/94 nd nd nd nd nd nd
331-E-56-05 dup 12/01/94  12/02/94 nd nd nd nd nd nd
331-E-57-05 12/01/94  12/01/94 nd nd nd nd nd nd
511-55-08 12/06/94  12/06/94 nd nd nd nd nd nd
511-S6-05 12/06/34 12/06/94 nd nd nd nd nd nd
511-57-05 12/06/94 12/06/94 nd nd nd nd nd nd
511-58-05 12/06/94 12/06/94 nd nd nd nd nd nd
511-89-05 12/06/94  12/06/94 nd nd 0.012 nd 0.030 0.036
842-51-05 11/28/94  11/28/94 nd nd nd nd nd nd
842-53-05 11/28/94  11/28/94 1036 nd nd nd nd nd
845-51-05 11/29/94  11/29/94 nd nd nd nd nd nd
845-53-05 11/29/94  11/29/94 150 nd nd nd nd nd
845-54-05 11/29/94  11/29/94 17 nd nd nd nd nd
845-54-05 dup 11/29/94  11/29/94 18 nd nd nd nd nd
REPORTING LIMITS 10 10 0.005 0.005 0.005 0.015

‘nd’ INDICATES NOT DETECTED AT LISTED REFPORTING LIMITS.
ANALYSES PERFORMED IN TEG's DHS CERTIFIED MOBILE LAB (#1671)
ANALYSES PERFORMED BY: Mr, Leif Jonsson

DATA REVIEWED BY: Mr. Mark Jerpbak
’
Ve @g 1Z-ze-yg

Transglobal Environmental Geochemistry
kk PO Box 162580, Sacramento, CA 25816 Phone: (916) 736-3233 Fax: {9186) 452-5806




(7 A\
ERM - WEST Project # 1970.06.02
Naval Supply Center
FISC / Qakland, California
TEG PROJECT #941128E
QA/QC DATA - MATRIX SPIKE ANALYSES - SOIL
SAMPLE DATE DIESEL GASODLINE BENZENE TOLUENE ETHYLBNZ XYLENES
NUMBER ANALYZED mg/kg ma/kg ma/kg mao/kg mgrkg mg/kg
842-51-05
Spiked Cone. 11/28/94 50.0 20.0 0.0100 0.0100 0.0100 0.0300
Measured Conc. 51.4 17.1 0.0087 0.0086 0.0088 0.0267
% Recovery 102.8% 85.5% 87.0% 96.0% 88.0% 89.1%
Spiked Cone. | 11/28/94 50.0 20.0 0.0100 0.0100 -0.07100 0.0300
Measured Conc. 54.7 18.4 0.0087 0.0097 0.0087 0.0266
% Recovery 109.4% 92.0% 87.0% 97.0% 87.0% 88.7%
RPD 6.2% 7.3% 0.0% 1.0% 1.1% 0.5%
845-51-05
Spiked Conc. 11/29/94 50.0 20.0 0.0100 0.0100 0.0100 0.0300
Measured Conc. 43.9 20.3 0.0086 0.0090 0.0091 0.0298
% Recovery 87.8% 101.5% 86.0% $0.0% 91.0% 09.3%
Spiked Cone, 11/29/94 50.0 20.0 0.0100 0.0100 0.0100 0.0300
Measured Conc. 42.6 19.5 0.0087 0.0091 0.0097 0.0287
% Recovery 85.2% 97.5% 87.0% 91.0% 97.0% 05.7%
RFPD 3.0% 4.0% 1.2% 1.1% 6.4% 3.8%
ACCEPTABLE RPD LIMIT = 15%
ANALYSES PERFORMED IN TEG's DHS CERTIFIED MOBILE LAB (#1671)
ANALYSES PERFORMED BY: Mr. Leoif Jonsson
DATA REVIEWED BY: Mr. Mark Jerpbak page 1
/%4 Zl?‘-?ﬁ’—-fj/;
7 /
Transglobal Environmental Geochemistry
k PO Box 162580, Sacramento, CA 95816 Phone: {916} 736-3233 Fax: (916} 452-5806 )




APPENDIX D

BORING LOGS AND WELL COMPLETION
| DIAGRAMS
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ENVIRONMENTAL RESOURCES MANAGEMENT ~

ERM-WEST _
FIELD WELL COMPLETION FORM
b
::IHI: FISC , Oaklind Owner: WS Anv
Locati SAe TS5 Job & 1978, 0&.0n
ed Reviewed Project
;::" Coxza Mahe By: Manager__ VW i ann 6_‘4\_-15-\3
o)
:::lbeﬂ Z5 0 M -| Driller: W-s-n:rrs:. Des \lfh?’ Ca.
Date of Tostatlation: fAa-i4q-94 Hours Drilled: 3
Equipment
1 C Lach Hollow Stem Auger Inch Rotary Wash
Galloas of Water . —
Used During Drilling: MNeore Gallonr
Method of Decontamination ) .
Priot to Drilling: - Stenr  Cleaniva
Well Permit w: Issving Agency:
DEVELOPMENT
Mewnod of
Deveiopment
Development
Began Dute: Time:
Depth 1o Water
Before Developmenc Feet
Yield: Time; . Date:
GPM From: To
Yiakt Time Dute:
GPM From: To
Total Water Removed
During Development Gallonsy
Description of
Tusbidity st End Clear [ slightly cloudy
of Development: Mod. Turbid 3 Very Muday
Odor of Water;
Water 3 Ground Surface {3 Tank Truck
Discharged Storm Sewers I Storage Tank
T ) Drums 3 Other
Depth to Water Date/Time
After Development Feet Well Development Complete;
Well Elevation: Feet........ Measuring Point (i.e. Top of Casing);
MATERIALS USED ’
4 seaor _¥3  silice (looins £) Sand
[ Secks of Cement
4 Gallons of Grout Usad
_ Sscks of Powdered Bentonite
50 Pounds of Bentonite Pellets
3.79  Foetor __ 4 loch PVC Blank Casing

[c.c

Foetof 'i Inch PYC Siotted Screen

Feet of - loch Steet Conductor Casing

— Yard® Cement-Sand (Redi-Mix) Ordered

——

Yard® Cement-Sand (Redi-Mix) Used
Concrete Pumper Used? \/ No Yes

Name

Well Cover Used: __\/____ Locking Steel Cover

Diversified Well Products Box
e, ChPisty Box

Other
Y v

Silt Trap Used? No

O CHRISTY BOX

d LOCKING STEEL COVER
——— INCH DIAMETER

1 STEEL CONDUCTOR

CASING

—— 10

o o INCH DIAMETER
BOREHOLE

e 1O

BENTONITE.CEMENT
SEAL OR

BSACK CEMENT-SAND
SEAL

({714

feat

[3-) foer

?O:g OF CASING AT

L FEET ABOVE/AT/
BELOW GROUND LEVEL

re— _10_|ncH DIAMETER
BOREHOLE

L 10445 feer

<t— _4 _ incHOlAMETER
SCHEDULE 40 PVC
BLANK CASING

0 10 .3—.-7 ?f"t
'-—Efasmomre-cemem

SEAL OR
(] gEs:cx CEMENT.SAND
L

=L w0leD tem

BENTONITE PELLET
SEAL

J_“ito_").‘_s_ten

LT

byt "‘u" #

SAND PACK
w5 _ 10 l4.S feer

4 _iNcHOIAMETER

SLOTTED {_Q. Ca
inch) SCREEN

379 10l37% teat

A

re——— Y INCH DIAMETER
SCHEDULE 40 PVC
BLANK SILT TRAP

13 .74 to !Y.O‘I,“'

[

hat-t—— SOTTOM WELL CAP
24:0Y toq

HOLE CLEANED OUT TO

e

— ot

80TTOM QF BOREHOLE
AT

NOT TO SCALE

ADDITIONAL INFOARMATION: o
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ENVIRONMENTAL RESOURCES MANAGEMENT
ERM-WEST

] CHRISTY 9OX
& LOCKING STEEL COVER

FIELD WELL COMPLETION FORM l.
Job O A oo gy = INCH DIAMETER
Name FISC 0, klon £ Owner ___ 5 Sl s = STEEL CONOUCTOR
Location: S.be 750 Job & J97C. CC. 02 CASING
Reviawed Project ——t fout
Logged evie
By e Gocs Mohe gy Musager W« [liun  Soniny = __INCH DIAMETER
B8OREHOLE
::I::ben 230 Mw - Driller: Moasging Beolling Co —_— 10 feot
Duts of lostllstion: 13-149-94 Hours Drilled: 3 A:g asuronérzceneut
SEAL O
i 8SACK CEMENT-SANO
Equipmen: | G 1ack Hollow Stam Auger Inch Rotary Wash SEAL
— 10 e Tout
Gallons of Warer a _— to
Usad Duriog Drilliog: NMane Gatlons:
Mauthod of Decontamination ~ A TOP OF CASING AT
Prior to Drilling: Steame Cleaniag —=3_FEET ABOVE/AT
wel o lexuing Agency: uegow GROUND LEVEL
Permi fe—— | C__ inCH D1AM
DEVELOPMENT BOREHQLE ETER
Metbod of .C'....to-ﬁ'_li feut
13
Developman o E— ......_s:’ = DI&&CH DI:METEH
. HEDULE 40 PVC
::'v:lba;: Time: BLANK c&smg
Depth to Watsr ..Q._ to .3__' g fout
Before Devalopment Foet ol —0f genTONITE.CEMENT
T P = SEAL OR
GPM From; To Ot——{"] 8 SACK CEMENT.-SAND
Yield Time [ SEAL
orM From: To o 10253 tem
Total Water Removed BENTONITE PELLET
D‘:uiu :mmlopmem: Gullons SEAL 4
) L 3
Description of P h_;t
Turbidity at End Cloar Sughdly cloudy - Lowestrw #>
Mod, Turbid ery ¥y P [waus LTI
of Development ur 1 SAND PACK
Odor of Water: — [aB2 1013 Braer
Water E]: g;ound Surface =3 ;‘rm Truck — e— ...L’_ TNCH DIAMETER
Te: I Prum 3 Other — inch} SCREEN
Depth to Water Date/Time — Qﬁ 1] @litt
After Developmeat_______ Feat Well Development = — ¢
. bt 7 INCH DIAMETER
Well Elevation Feet........ Measuring Point (i.e. Top of Cating SCHEDULE 40 PVC
MATERIJALS USED BLANK SILT TRAP
Y Ao (loo jbs £ 1232 10£3:0F toqe
Sacks of K Vive e, 00 Jbs E. Sand
- | Commlt e gOTTOM WELL CAP
Sacks of Cement / 307 tom
L Gultons of Grout Used HOLE GLEANED OUT TO
— Sacka of Powdered Bactoaite — 00T
S0 Pounds of Bentonite Peliess 80 ?“ OF BOREHOLE
2.9  PFastof “ Inch PVC Blank Casing L32tm

Foot of Inch Steel Conductor Casing
Yard® Cemunt-Sand (Redi-Mix) Ordered

Yard® Coment-Sand (Redi-Mix) Useq

ADDITIONAL INFORMATION:

Concrete Pumper Used? / No Yes
Name
\ v .

Walt Cover Used: Locking Steel Cover
Diversified Wall Products Box
Christy Box
Other

Silt Trap Used? Neo \f Yes




Environmental Resoarces Management Drilling Log

Project P15

Location ____ CPCLAaNDN . Ca

Owner ___{VAVY Sketch Map /X\
Project Number _1970.0¢. 03

4 Aw
Boring Number 750~ _M®.2  Total Depth of Auger /5 Auger Diameter _{O7 -dr IS {r z
Surface Elevation__—— Water Level: Inftial_~ 7 BG5S 24-hrs.___—
Total Depth of Ground Water Sampler __—

Total Depth of Sall Sampler _-—

] =

w3
— Y —

Ground Water Sample Interval(s)
Drilling Company__ #YAYNE

Driling Method __{ o Stew Notes

Driler _/2sty'son, Soun'_ Log By

¥Rl Data Drmod_;;[z_;[g

z llg. sll _ _

L;-:i. o g 5 E & o5 Soll Description and Observations

£ -é_:: § & g-: 'g-s {Color, Texture, Structures, Odor, Foreign Matter)

© a .
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ONM ' ENT
ENVIRONMENTAL RESOURCES MANAGEM

O cunisTY pOX

FIELD WELL COMPLETION FORM

el e owaer___ NAVY |-
Location: DA’KL/-}-NJ\( CA Job we 1920 .06 . 0D
o W e was.
Nember 2SO AW 2 Driller . (WAYNE—
Duta of nsallstion: '7/2'? /%% Heurs Drifled:
Eavipmens _Zmuam-smmw — . lach Romry Waih
wn;‘mmgmh; {0 Gazs  cuilee
Moo Dlag " STEAM crean .
Wall Permit we <7 572 I latuing Ageacy: 2o & 7 wA—;‘Eﬁ-_{EE@‘/Df
DEVELOPMENT
Mathod of
Developmsesr
Beyaa Dute Tie
Depth to Wetsr
. Bafors Developomne . Fest
Yiekt Time - re:
=
Total Watar Removed
During Devebopmane ________ Galloss
TheTi o, g e
Odor of Waner:, '
:-'::;':I....a g :sf;.:‘s."..'.'.‘“ %%::5?&
Dapth 1o Water Date/Tima
Aflter Daveloomanr___.__ Feet Wall Developmeat Complete: e
Wall Elevatioe: Foet........ Messuriog Poiot (ie. Top of Casingk__________
MATERIALS USED “
4 seckaor A3 lewesorc Sand
L Sacksof BT AN Cement
Gallans of Grout Used
Sacka of Powdered Bestoite
e amnee, TOTIDAR ofmmﬂhllu
Foet of lnch PFVC Blagk Casing
Festof _ Inch PVC Slontad Screen
Foer of 1ach Steel Cosductor Casing

Yord® Cament-Sand (Redi-Miz) Ordered
Yard® Coment.Sund (Redi-Mis} Usad
Concrets Pomper Used? Ne Yes

————— " ——

7

Namw

Well Cover Used: Locking Stesl Cover

Divensified Wey Products Box
Chrisry Box
Othar

Sile Tram ttiaa? ha

(3 LOCKING STEEL COVES
-2 INCH OIAMETER

SR EE—

STEEL CONDUCTOR
CASING

—Lre L ter

— /¥ _inew miameTER
SOREHOLE

el e

BENTOMITE-CEMENT
EAL OR
SACK CEMENT SAND
SEAL

- 10 foet

W I TCP OF CASING AT

OS5 FEET ABOVEIAT;
BELOW GROUNG LEVE

te— _/S inen otameTER
BGREHOLE

O 103 tee

INCH OIAMETER
SCHEDULE 40 PVC
BLANK CASIN

2L 10 45 tewe

=" BENTONITECEMENT
AL OR
-~ 8SACK CEMENT.SAND

SEAL

-Q.{m—]_ faer

BENTONITE PELLET
SEAL

_.L._.m..._..,3 fam

SAND PACK

__L,,__’E foer

(LTI

4 ineH orame e
SLOTTED (_O0.00

inch) SCREEN
.f!'_’,sm.l.‘u.llut

ettt e JMCH Q1 AMETE!

SCHEDULE 40 PVC
BLANK SILT TRAP

. 0 t—— { 00T

Crm) -t QOTTOM WELL CAP

sl few

HOLE CLEANED OQUT"

ADDITIONAL INFORMATION:

“+— B0TTOM OF BOREHOL
fout

NOT TO SCALE




_ PROJECT
LOCATION MAP ERM-SOUTH WELL LOG |™%™ 450 ne 0a £42 - M-
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Sobot Ho PUC 0.0 g 8.0’ AT COMPLETION M /s g/g. | oeman I3.a8°
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ENVIRONMENTAL RESOURCES MANAGEMENT ~
ERM-WEST

—

FIELD WELL COMPLETION FORM

b
::m F\SC, Ohk.ll..vs_t_Q‘. Owaer: AS Mavs
Location: Site RHQ Job w: 197¢. ot .cR
Lo Reviewed Project
Br“ (_)vu», Makv_ By Manager Vv liaea S‘()q‘ag
:::ben KM - Mw-l Drilter; MWoayne 0:\'”\;\3 Ca
Date of Tnstallstion: ____[D -3}~ G Hours Drilied: 3
uipmeot
Eauip | O Ioch Hollow Stam Auger Inch Rotary Wash
Gallons of Water —
Used During Drilling None Gallong:
[ Decoatamination . .

motj:ot:;rillin':n . Stemrem C\tj_h\ﬁj
Well Permit w: Issuing Ageacy:
DEVELOPMENT
Method of
Development
Davelopment
Began Date: Time:
Depth to Water
Before Development Feet
Yield: Time: . Date:

GPM From: To
Yiokt: Time IDnz:

GPM From: To

Total Water Removed
During Development __________ Galloas

Description of
Turbidity at End Cloar Slighty cloudy
of Development: Mod. Turbid Yery Muddy
Odor of Water:
Water ] Ground Surface {3 Tank Truck
Discharged ) Storm Sewers ) Storage Tank
To ] Drums [ Other
Depth to Water Date/Time
After Development________ Feet Well Development Complete:
Weli Elevation: Feet........ Measuriog Point (i.e. Top of Casing);
MATERIALS USED '
i
3 ,Q. Sacks of ﬂ'3 S vew (\00“;_3 Eq._\ Sand

' Sacks of

ﬂ Gallons of Grout Used

Sacks of Powdered Bentosite

35 Pounds of Bentonite Pellety

.92 reetof ___ 4 1ach PVC Blaok Casing
- ja.0

- Feet of

Cement

Foet of 4 Inch PYC Slotted Screen

Inch Steel Coaductor Casing

- Yard? Cement-Sand (Redi-Mix) Ordered
— Yard® Cement-Sand (Redi-Mix) Used
Concrete Pumper Used? 3[ No Yes

Name

Well Cover Used: Locking Steel Cover
Diversified Well Products Box

Christy Box

Other
\/ Yes

_~

Silt Trap Used? No

O CHRISTY BOX

LOCKING STEEL COVER

INCH DIAMETER
STEEL CONDUCTOR
CASING

— 1O

INCH IAMETER
BOREHOLE

to

feat

—

fsmt

{J BENTONITE-CEMENT

SEAL OR
8-SACK CEMENT-SAND
SEAL

10 feet

Tog OF CASING AT

—= FEET ABOVE/AT/
BELOW GROUND LEVEL

r—— ...LQ..mcu DIAMETER
BOREHOLE

G 101335 fem
H_ INcH DiAMETER

DI

SCHEDULE 40 PvC
BLANK CASING

—_— 10,2 T2 fent

—-Efggmom're-cemsm
A
—{ gg:u CEMENT-SAND

O_ L{- - — K feet
BENTONITE PELLET
SEAL

_._.."(!1 to_.__’“q") feer

Lﬁ\\tj{m\{ # 3
LTI NUMaR®

SAND PAGK
L2 10 1325 sgq
L 4 iNcHDIAMETER
stotTep (_0.020
inch) SCREEN

:.):_‘.73_ lo.’i‘i}.flu

— rZ"_ INCH OIAMETER
SCHEDULE 40 PVC
BLANK SILT TRAP

12.9% ta 3.7 font

BOTTOM WELL CAP
307 fem

HOLE CLEANED QUT TO

_— et

ADDITIONAL INFORMATION:

80TTOM OF BOREHOLE
1323 fem

NOT TO SCALE
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ENVIRONMENTAL RESOURCES MANAGEMENT
ERM-WEST

FIELD WELL COMPLETION FORM
B e e e e et

lob
Newe F1Se

Location:

Logaed . Reviewed
Bﬁ' Gv ca o hy By:

N US Nc.s.\l'\/
1970. Q¢ o2

Omkluh& Owaer:
Sk H4U Job w:

m;x Yor s Wi, Sg\,:,,,.\

Drifler: Mo/ sy ne, nn”n'\: Cq
Hours Drilled: 2.5

e e __EHA - M-
2 -21- 94

Date of Installation:

Equipment

' C  Inch Hotlow Stem Acger inch Rotary Wash

T ——

Galiots of Wator
Used During Drilling:

Mathod of Decontamination
Prior to Drilliag:

Well Permit »
DEVELOPMENT

hant Galloar

Stae~

c"\'-q.vxlv;.q

Istuing Ageacy;

Method of
Development

Develcpment
Began Date: Time

Depth to Water
Bafore Development _____ Feet

Yielkd Time: . Pm
GFM From: __ To

Yiakt: Time Date:
GFM From: To

Total Water Removed
During Developmeat

Description of

Turbidiry at Ead Clear )
of Development Mod. Turbid

Odor of Water;
water 5} Ground Surface CJ Tunk Truck
Discharged ] Storm Sewens CStorage Tank
To: ) brum [} Other

Date/Time
Feat Well Deveiopment Cnnplele:.__,_____

Feet........ Measuring Poiat (i.e. Top of Casiu):______

Callons

[ Slightly cloudy
1 Very Muddy

Deépth 1o Water
After Development,

Well Elsvation:
MATERIALS USED
i/ -
3 /2 sakor 3

s, bhise (oo tes £ Sand
{ Sacks of Cement
Li Gallons of Grovt Used
_ Sacks of Powdered Bentoite
=3 5 Pound: of Bantonite Pellea

2~ B3 Feetor Y tach PYC Blank Casing
0.0 Feat of H loch PVC Slotted Screen

- Fost of — Inch Steed Conductor Casing
— Yard® Cement-Sand (Redi-Mix) Ordzred
- Yard® Cement-Sand (Redi-Mix) Used

Coocrate Pumper Used? \/ No Yes

Name

Well Cover Used: \/ Locking Steel Cover
Diversified Well Products Box
Christy Box
Other

Silt Teap Used? No \/ Yes

{1 cHrisTY ROX

dLOCKING STEEL COVER

s INCH DIAMETER
STEEL CONDUCTOR
CASING

——a 1O

= —__INCH DIAMETER
BOREHOLE

— O fout
BENTOMITECEMENT
SEAL OR
8SACK CEMENT.SAND
SEAL

e 00 e, {007

'r="r‘_ rog OF CASING AT

wreiiee FEET ABOVE/AT/
BELOW GROUND LEVEL

t—- | C_\ncH o1amETER
SOREHOLE

D 10132 tees

e f— _.f'.{_ INCH DIAMETER
SCHEDULE 40 PVC
BLANK CASING

L 102258 toue

o-—daemom're-csueur
SEAL OR

o gg:lc-:x CEMENT.SAND

L 0253 fem
BENTONITE PELLET
SEAL

—— g3 !n..!._"gj feer

ot 23
-———lé?-—-le...—...:r

SAND PACK
bﬁto.&‘g_‘i famt

el _1_INCH DIAMETER

SLOTTED (_O - 0a0
ineh) SCREEN

'1__%3_ IBMHM

four

A

—— Y incH otameTER
SCHEDULE 40 PVC
8LANK SiLT TRAP

T35 4g 13000 00

== 80TTOM WELL CAP
3:10 feme

1

l

HOLE CLEANED OUT TO
—_— fon

80TTOM OF BOREHOLE

L3:38 towe
NOT TO SCALE
ADDITIONAL INFORMATION:




ENVIRONMENTAL RESOURCES MANAGEMENT ~
ERM-WEST

FTIELD WELL COMFLETION FORM

UAs Nawf
[37¢- 06 02

:?.bﬂg F’ 5 C N C"s.k'\-nﬂ Owaer .
Side . R4 Job w:

Location;

Logsed Reviewed
By: Coea My he By:
-t

o e Y3 -Mw -3
13-38 7Y toun Drines 2.8

Miomger Vv L liene Spang

Driller: w‘-\th_Dro”'aq Ca.

Duts of Insrailstion:

Equipmeant

1O 1neh Holiow Stem Auger Inch Rotary Wash

Callom of Water —
. Gall ;

Mathod of Decontamination
Prior to Drilling:

Well Permit w:
DEVELOPMENT

Clzo.vsw.:q_

-5"f'to.w-.

lsuing Agescy:

Depth to Water
Before Development: ________ Fest

Yield Time: . e
GPM Eroe: To
Yield T Date:
PM

[« From: To

Total Water Removed

During Developmeat Gatloas
Duseription of
Tarbidity st Ead Cloar Slightly cloudy
of Development Mod. Turbid Yery Muddy
Odor of Waur:
Water £ Grouad Surface 3 Taak Truck
Discharged ) Storm Sowens CYStorage Tank
To: [ brums 2 Other
Depth to Water Date/Time
After Development Feat Well Developmeat Complete;
Well Elevarion Feat..... + » « Measuriog Peint {i.e. Top of Cazsing),
MATERIALS USED '
[
#
3'A  sscksor 3_Sihiee (oo s £, Sand
[ Sacks of Cement

H  Gallons of Grout Usee
- Sacks of Powdered Bentonite
w35 Pounds of Beatonite Petiens
3.35  Peetor Y Inch PYC Blask Casing
16,0 Featof H __tach PYC Stotied Screen
— Feet of Iach Stee} Conductor Casing
- Yard® Cement-Sand (Redi-Mix) Ordered

- Yard® Cement-Sand (Redi-Mix} Used

Concrste Pumper Used? \/ No Yes

Name _

Well Cover Used: “/ Locking Steel Cover
Diversified Well Products Box
Christy Box

o, Other
Silt Trap Used? No \/ Yes

I CHRISTY BOX

m/LOCKING STEEL COVER

e INCH DIAMETER
STEEL CONOUCTOR
CASING

0

INCH DIAMETER
BOREHOLE

—_— 10 foat

fent

fe—

SEAL O

=] asmou;rzcsuenr
F—-L'J B-SACK CEMENT-SAND
SEAL

— 0 e TR

TOP OF CASING AT

=3 _ FEET ABOVE/AT/
BELOW GROUND LEVEL

e—— _10_ \NCH DIAMETER
8OAEHOLE
L1032 tear
t—— __'_ INCH DIAMETER

SCHEDULE 40 PV(C
BLANK CASING

_0 10.3_3_~ 235 fout
o--—daemomre-cemsur

SEAL OR
o~+——{7) 8.SACK CEMENT.SAND
SEAL

L 10233 tem
BENTONITE PELLET
SEAL

/ﬁ.’)_. tuQ.*.LS_ famr
. 1_.5'-‘-\\/ '#-3

S A NuUMag®

SAND PACK
S 10125 teer
e pre———— _LI INCH DI AMETER

SLOTTED (3 . (000
inch) SCREEN

3..;}5_ Io-&!ut

R _L/ INCH DIAMETER
SCHEDULE4Q PVC
BLANK SILT TRAP

1335 _ 10 3:tC pege

= 80TTOM WELL CAP
3. L0 feet

HOLE CLEANED OUT TO

—t

BOTTOM OF BOREHOLE

[
i

NOT TO SCALE
ADDITIONAL INFORMATION:
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ENVIRONMENTAL RESOURCES MANAGEMENT
ERM-WEST

FIELD WELL COMPLETION FORM

:?:m: Fl 3¢ " On-.k fo.wﬂ Owaer: s Now
Location: S |'|‘f. 8"' S Job w /‘{70; Oé.. OQ
Reviewed Proj -
;;ued Coyeom Mahy B:.“ M:;:::m Wil ianm S pean
hw ¥
:::ber: BHS- Mw-| Driller: Wiayee [y \"]\\;«3 Ca
Date of Instatlation: 11-2¢c-%4 Hours Drilled: S
Fauipment ‘ Q lach Hollow Stsm Auger Inch Rotary Wash
Gatlons of Water —
Used During Drilling:,__ No e Gallons:

Method of Deconamiaation

Prior 10 Drilling: Steace Cleaning

Woll Parmit » Issuing Agency:
DEYELOFMENT

Method of
Development:,

Development
Began Date: Time:

Depth to Water

Before Development: Feet

Yield: Time: . Date;
GFM From: To
Yioldk: Timoes: Date:
GPM From: To

Total Water Removed
" Duriag Development Gallons
Description of
Turbidity at Ead Clear .
of Development Mod. Turbid

Odor of Water:

Slightly ¢cloudy
Yery Muddy

Water £ Ground Surface
Discharged ) Storm Sewers
To: ] Drums

Depth to Water
After Development________ Feet

3 Tank Truck
[JStorage Tank
[ Other

Date/Time
Well Development Complete:

—
Well Elevavion: ________ Feet,....... Measuring Point (i.e. Top of Casing);
MATERIALS USED

H  Sacksof (joo lby €a) Sand

Cement

73 S hew

! Sacks of

4 Gallons of Grout Used

- Sacks of Powdered Bentonite

SC _ Pounds of Bentosite Pellen
3.79 _ Feetof el
9.0 Feetof 4

— Feet of

Inch PYC Blank Casing

Inch PVC Slotted Screen

1nch Steel Conductor Casing

- Yard® Cement-Sand (Redi~Mix) Ordered

— Yara® Cement-Sand (Redi-Mix) Used
Coucrete Pumper Used? \/ No Yes

Name

Well Cover Used: ‘/ Locking Steel Cover
Diversificd Well Products Box

Christy Box

Other
‘/ Yes

Silt Trap Used? No

O cHrisTY #OX

dLOCKING STEEL COVER

——— INCH DIAMETER
STEEL CONODUCTOR
CASING

—— T

= INCH DIAMETER
BOREHOLE

— 0

Pr—{J BENTONITE-CEMENT
SEAL OR

{] 8.SACK CEMENT SAND
SEAL

— 1O

fout

feot

foat

TOP OF CASING AT
=___FEET ABOVE/AT/
BELOW GROUND LEVEL

Pt 1 INCH DIAMETER
BOREHOLE

O 10 14235 fen

Dl _"L INCH DIAMETER

SCHEDULE 40 PVC
BLANK CASING

—C_t0o _3-71 tear

'———dsertrom‘rsceuem

SEAL OR

—~—{J 8SACK CEMENT.SAND
SEAL

£ w29 tee

8ENTONITE PELLET
SEAL

.".ﬂ‘. to.l:ﬂ feer
Lf\x\m"#w # 3

MAME LI T 1)

SAND PACK
229 10L4:-35 teer

T

- H_ incH D1aMETER

SLOTTED I_(.Ccal

inch) SCREEN
370 1003:79 feer

[

» 4_ iNcH DiAmMETER

SCHEDULE4OPVC
BLANK SILT TRAP

1379 4009294 foge

- SOTTOM WELL CAP

H"-“.. fom

HOLE CLEANED QUT TO
— Tt

ADDITIONAL INFORMATION:

BOTTOM OF BOREHOLE
1435 ton

NOT TO SCALE
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ENVIRONMENTAL RESOURCES MANAGEMENT

ERM-WEST

FIELD WELL COMPLETION FORM

:?:u F19¢, Coklawnd  owner s N.-..u\/

Location: 5\*'- 8"‘5 Job w: ’q’70-. 06 .07

:;:'led G\D\ MQ}\" l;‘:'i“"d :i’lo.;::ler‘ \N-'Hum c)‘,'(_\q ;-.:\J
~r

Nuzber: 84S - Mw -2 Dritler: W/ oyne Beifling Ca.

Date of [nsmlistion: [2-2C 9 Hours Drilled: 2.5

Equipment

, L% Inch Hollow Stee Auger Inch Rotery Wash

Nf)n‘_,

Gallons of Water
Used During Drilling:

Method of Decontamination
Prior to Drilliog:

Gallons: —

S+¢ e mi load‘\ \'v'\o
~d

Well Permit w: Issuing Ageney:

DEVELOPMENT

Method of
Development:

Development )
Began Date: Time:

Depth to Water
Before Development __ . Feet

Yield: Time: . Date:
GPM q To
Yialkt Time Date:
GPMm From: To

Total Water Removed
During Developmens _____ Galloas

Description of
‘ruu:ﬁu at End Ciear [ Slighty cloudy
of Development Mod. Turbid (1 VYery Muddy
Odor of Waler:
Water ) Ground Surface 7 Tank Truck
Discharged Storm Sewers I Storage Tank
Te O prumg ] Other
Depth 1o Water Date/Time
After Development Feet Well Development Compiete:
Well Elevation Feet........ Measuring Point (i.e. Tep of Cating);
MATERIALS USED
4 Sacksof _ %3 Sliéu {100 1hs Eo.\ Sand
, Sacks of Cement

H Gallons of Grout Used

- Sacks of Powdared Bentonite

S8 _ Pounds of Bentonite Pellers
3.94__ Feeror 4 Ioch PYC Blank Casing
[0.0  Feator 4 Inch PYC Siotted Screen

—_— Feet of loch Steel Conductor Casing

- Yard® Cement-Sand (Redi-Mit) Ordered

—_ Yard* Cement-Sand (Redi-Mix) Used
Coocrete Pumper Used? ! No Yes
Name §

Locking Steel Cover
Diversified Well Products Box
. Christy Boa

Other

No___ v Yer

Well Cover Used: _‘/_,_,

Silt Trap Used?

Q cHRISTY BOX

dLOCKING STEEL COVER

= INCH DIAMETER
STEEL CONDUCTOR
CASING

e 1O

INCH DIAMETER
BOREHOLE

— 0

{J BENTONITE-CEMENT
SEAL OR

foet

ht—

toet

1] 8.SACK CEMENT SAND
SEAL

B | P |

TOP OF CASING AT

<2 FEET ABOVE/AT/
BELOW GROUND LEVEL

e— /0 \ncw D1aMETER
BOREHOLE

C 1045 feqr
et—— 4 incnoiameTen

SCHEDULE 40 PVC
BLANK CASING

O 10 3,76 taer

h—E{aENTomre-cemsur
SEAL OR

t——{] 8 SACK CEMENT-SAND
SEAL

O w0 l2t feet
BENTONITE PELLET |
SEAL

I.9¢

LEKLIN T 151N PP

L fa ¢-‘5‘"m~/ 43

LT nUMSER

SAND PACK
L o L5 seer

- 3 INcH DIAME TER

SLOTTED i__C. 000
inch} SCREEN

.Lﬂ'. touhn

o —e—e _.f.’_ INCH DIAMETER
SCHEDULE 40 PVC
BLANK SILT TRAP

13:98 10243 geqe

[ BOTTOM WELL CAP
L‘{‘_... fene

HOLE CLEANED QUT TO
— feet

LHTHTE

[
¥

4—= BOTTOM OF BOREMOLE
4.5 fon

NOT TO SCALE
ADDITIONAL INFORMATION: ——
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£NVIRONMENTAL RESOURCES MANAGEMENT
ERM-WEST

——

FIELP WELL COMPLETION FORM
A —— e i e S TS ———

:?:u: F‘SC. Om‘dm«(} Cwaer.
St ®HS Tob w:

{AS Nn.w:/
i970. 06 ., O

1 scation:

Project

Reviewed A
Sossed Manager: Williens Dnmag

By: (o en Mahs By
po)

Well BHS-MW-:‘\

Number: Driller:
12 -6 94

W"\‘-'ft\t. Detliia Cay

Hours Drilled: D

Dute of Installstion:

uipmeat
Eq Inch Rotary Wash

{ O 1ach Hollow Sum Auger
Galloos of Water

Used During Drilling: None

Muthod of Deconwamination
Prior to Drilling:

Gallonx:

St e e C‘Lc..wr\:'nq

Wiall Permit » Issuing Agency:

DEVELOPMENT

Method of
Development

Began Date: Time:

Depth to Water

Before Development Feet

Yield: Time : Date:
GPM Eros: To

Yiekt: Time IDne:
GFM From: To

Tots! Water Removed

Durisg Development Gallons

Description of
Turbidity at End - Clear .
of Development Mod. Turbid

Stightly cloudy
Yery Muddy

Odor of Waler:

Water 3 Ground Surface
Discharged ] Storm Sewen
Te: CJ Druems

Depth to Water
Aflter Development

3 Tank Truck
£ Storage Tank
3 Cther

Date/Time

Foet Well Bevelopmeat Complete;

Well Elevation® — Feet........ Measuring Point (i.e. Top of Casing);

MATERJALS USED

5 Sacks of

/ Sacks of

3 Gallons of Grout Used

— Sacks of Powdered Bentosite

(100 16y £) Sand

Cement

#3 Sl]‘(‘v-.

50 Pounds of Bentonite Pellets

3,306 Peetor __ 4 Toch PVC Blank Casing
10.0C  Feetof Y lach PYC Slotted Screen

— Feet of Ineh Steet Conductor Casing

— Yard® Cement-Sand (Redi-Mix) Ordered

- Yard® Cement-5acd (Redi-Mix) Used
Concrete Pumper Used? i No Yes

Name

Well Cover Used: __1{__ Locking Steel Cover
Diversified Well Products Box
Christy Box
Other

Silt Trap Used? No v Yes

Q cHRIsTY BOX

ErLOCKING STEEL COVER

DU S——

INCH DIAMETER
STEEL CONDUCTOR
CASING

to

- INCH DIAMETER
BOREHOLE

——— 1O

{] BENTONITE-CEMENT
SEAL OR
8.SACK CEMENT SAND
SEAL

m— 10

foat

fout

font

TOP OF CASING AT

=23 _ FEET ABOVE/AT/
BELOW GROUND LEVEL

ft—— | O _yNCH DIAMETER
BOREHOLE

_ﬁ_to._l_“{_!m

INCH OIAMETER
SCHEOQULE 40 PVC
BLANK CASING

210326 feur

-l —of BENTONITE-CEMENT
SEAL OR

o~——1{7] 8. SACK CEMENT-SAND
SEAL

L 10 {26 fem

BENTONITE PELLET

SEAL

L 10 2220 fyer

Lor\r‘r"ul ""13

SAND PACK
2226 ro tH__ teer

LT

< 4 iNcHOIAMETER

SLOTTED (__0. 020
inch) SCREEN

3..2‘3. IO.QQ_‘:. faut

._lf_ INCH OIAME TER
SCHEDULE 40 PVC
BLANK SILT TRAP

[3:24 vo 1325 teer

A

Fe-=— GOTTOM WELL CAP
'3_"51 feet

HOLE CLEANED QUT TO

. f0

ADDITIONAL INFORMATION:

4 B80T TOM OF BOREHOLE
ﬂ...fln
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ERM - WEST Project # 1970.06.02
Naval Supply Center
FISC / Oakland, California

TEG PROJECT #941128E

BTEX (EFA 8020) & TPH (EPA mod8015) ANALYSES OF WATERS

SAMPLE DATE DATE DIESEL GASOLINE BENZENE TOLUENE ETHYLBNZ XYLENES
NUMBER SAMPLED ANALYZED ugh _ugh ug/! ug/ ughd ugA
511-4W 12/06/94  12/06/94 nd nd nd nd nd nd
511-5W 12/06/94  12/06/94 nd nd nd nd nd nd
511-6W 12/06/94  12/06/94 nd 3120 225.1 283 160.0 179.6
511-7w 12/06/94  12/06/94 nd 967 134.1 nd nd 10.2
511-8W 12/06/94  12/06/94 nd nd nd nd 0.5 1.9
511-9W 12/06/94  12/06/94 nd nd 2.1 0.5 2.5 1.1
842-1W 11/28/94  11/28/94 10640 nd nd nd nd nd
842-2W 112894  11/28/94 nd nd nd - nd nd hd
842-3W 11/28/94  11/28/94 156000 nd - - - -
842-4W 11/28/34  11/28/94 nd nd nd nd nd nd
842-5\W 11/2894  11/28/94 nd nd - - - -
842-6W 11/28/04  11/28/94 nd nd 30 16.3 58 .25.2
842-6W dup 11/28/94  11/28/94 nd nd 2.7 15.7 5.2 27.8
842.7W 11/28/94  11/28/%84 nd nd nd 1.4 nd 2.6
842-8W 11/28/94  11/28/94 nd nd nd nd nd nd
842-9W 11/28/04  11/28/94 nd hd nd . nd nd nd
845-10W 12/02/94¢  12/02/94 nd " nd nd nd nd nd
845-1w 11/29/04  11/29/%4 nd nd nd nd nd 25
545-2W 11/29/94  11/25/94 nd nd nd nd nd nd
845-3wW 11/29/94  11/29/94 1454 nd nd nd 4.4 25.2
845-4W 11/29/94  11/29/94 nd nd nd nd nd 25
845-6W 11/29/94  11/29/94 nd nd nd 13.9 4.2 19.1
845-7W 11/29/94  11/29/94 nd nd nd nd nd 1.3
845-8W 1172994 11/29/94 7563 nd nd 1.0 ™ 2.6™ 327
REPORTING LIMITS 500 500 0.5 0.5 0.5 1.5

'nd" INDICATES NOT DETECTED AT LISTED REPORTING LIMITS.
'DIESEL ' INCLUDES THE C12 - C24 RANGE
‘= INDICATES ANALYSIS NOT REQUESTED

ANALYSES PERFORMED IN TEG's DHS CERTIFIED MOBILE LAB (#1671)
ANALYSES PERFORMED BY: Mr. Leif Jonsson

DATA REVIEWED BY: Mr. Mark Jerpbak 4, + /-
/ZAA

Z’f? e ” page 3
N

L+ INDICATES THESE COMPOUNDS MAY BE COELUTING WITH OTHER COMPOUNDS IN THE DIESEL RANGE __

\

Transglobal Environmental Geochemistry
PO Box 162580, Sacramento, CA 95816  Phone: {916) 736-3233  Fax: {916} 452-5806

\>
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- PERMEABILITY. TESTING RESULTS



KLEINFELDER

PERMEABILITY TEST DATA SHEET

BEFORE TEST AFTER TEST JOB: Chromolab - ERM
SPECIMEN JOB No: 10-2305-49
PORTION WASH .
SAMPLE
SAMPLE DIAMETER (1in) 1.94 |//7//7///|7/////| DESCRIPTION: Brown Sand
MOIST SOIL +TARE (g) 681.9 613.2 |///77/
DRY SOIL + TARE (g) 0.0 520.4 | 58.5
LOSS OF WATER (g) 90.2 92.8 |//////| BORING NO.: MW-211-2
TARE (g) 173.3 109.4 | 51.1 DEPTH: 5-5.5 ft
DRY SOIL (g) 418.4 = 411.0 + 7.4
WET SOIL (g) 508.6 503.8 |======
BY: PS
MOISTURE CONTENT (%) 21.5 22.6 DATE START: 1-27-95
SAMPLE HEIGHT (in) 5.55 |=mm===== DATE FINISH: 2-1-95
WET DENSITY (pcf) 118.1
DRY DENSITY (pcf) 97.2 UNIT No: C1
k = 6.0E-03 cm/sec

1/2



KLEINFELDER

PERMEABILITY TEST DATA

JOB: Chromolab ~ ERM
JOB No: 10-2305-49
DATE STARTED: 1-27-95 UNIT No:C1
BORING NO.: MW-211-2 BY:PS
SAMPLE
DESCRIPTION: Brown Sand
PRESSURE (PSI) 4.00
k = aL/2At In(Ho/Hf)
a= 0.08
L (in) = 5.55 = 14.10 cn.
D (in} = 1.94
A (sq. cm.)= 19.07
Reading No.|Reading min. |Time Date
1 17 .46 0.00 9.00 |1-31-9
2 15.02 0.01 9.00
3 13.08 0.02 9.00
4 11.55 0.03 9.00
5 10.00 0.04 9.00
>>>>>> > > > 2nd. RUN < < € € € € € €<
1A 17.70 0.00 12.00
2A 15.60 0.01 12.00
3A 13.74 0.02 12.00
4A 11.68 0.03 12.00
5A | 10.18 0.05 12.00

Range t k
Ho-Hf| (min)j (cm/sec)
1-2 0 6.4E-03
1-3 0 6.5E~03
1-4 0 6.3E-03
1-5 0 6.3E-03
2=3 0 6.7E-03
2-4 o 6.2E-03
2-5 0 6.3E-03
3-4 0 5.7E-03
3-5 0 6.2E-03
4=-5 0 6.6E-03
>>>>5>>> 2nd. RUN <<<<<<
1A-2A 0 6.1E-03
1A-3A 0 6.3E-03
13-4A 0 6.1E-03
1A-5A 0 5.9E-03
2A-3A (v} 6.5E-03
2A~-4A o 6.1E-03
2A-5A 0 5.9E-03
3A-4A o 5.8E-03
3A-5A (4} 5.7E-03
4A~-5A (v} 5.6E-03

2/2

Stabilized
Value of K
is
6.0E-03
cm/sec




KLEINFELDER PERMEABILITY TEST DATA SHEET
BEFORE TEST AFTER TEST JOB: Chromolab - ERM
SPECIMEN JOB No: 10-2305-49
PORTION WASH :
SAMPLE
SAMPLE DIAMETER (in) 1.94 {777//777771/77777| DESCRIPTION: Clayey Sand
MOIST SOIL +TARE (g) 656.0 672.0 /71717
DRY SOIL + TARE (g) 0.0 586.3 | 60.3
LOSS OF WATER (g) 73.6 85.7 |//////| BORING NO.: MW-331-28
TARE (g) 171.3 184.3 | 51.2 DEPTH: 5-5.5 ft
DRY SOIL (g) 411.2 = 402.0 + 9.2
WET SOIL (g) 484.8 487.7 |======
BY: PS
MOISTURE CONTENT (%) 17.9 21.3 DATE START: 1-27-95
SAMPLE HEIGHT (in) 5.29 |====cn=== DATE FINISH: 2-1-95
WET DENSITY (pcf) 118.1
DRY DENSITY (pcf) 100.2 UNIT No: B
k= 3.2E-03 cm/sec

1/2



KLEINFELDER

PERMEABILITY TEST DATA

JOB: Chromolab - ERM
JOB No: 10-2305-49
DATE STARTED: 1-27-95 UNIT No:B
BORING NO.: MW-331-2S BY:PS
SAMPLE
DESCRIPTION: Clayey Sand
PRESSURE (PSI) 4.00
k = aL/2At 1n(Ho/HfL)
a= 0.08
L (in) = 5.29 = 13.44 cm.
D (in) = 1.94
A (sq. cm.)= 19.07
Reading No.]|Reading min. |[Time Date
1 20.77 0.00 9.00 |1-31-9
2 18.51 0.02 9.00
3 16.52 0.04 9.00
4 14.81 0.06 9.00
5 13.23 0.08 9.00
>>>>>>>>> 2nd. RUN < < € € << <<«
1A | 17.58 0.00 12.00
2A 15.94 0.01 12.00
3A | 14.56 0.02 12.00
4A 13.21 0.04 12.00
54 | 11.70 0.06 12.00

Range t k
Ho-Hf| (min}| (cm/sec)
1-2 0 3.0E-03
1-3 0 2.9E-03
1-4 o 2.8E-03
1-5 0 2.7E-03
2-3 0 2.7E-03
2-4 o 2.7E-03
2=5 o 2.7E-03
3-4 o 2.6E-03
3-5 o 2.6E-03
4~5 o 2.6E-03
>>>>>>> 2nd. RUN <<<<<<
1A-2A 0 4.1E-03
1A-3A 0 3.8E-03
1A-42 0 3.4E-03
1A-5A o 3.2E-03
2A~3A 4 3.5E-03
2A-4A 0 3.2E-03
2A-5A 0 2.9E-03
3A-4A 0 2.9E-03
3A-5A 0 2.8E-03
4A~5A o 2.7E-03

2/2

Stabilized
Value of K
is
3.2E~-03
cm/sec



KLEINFELDER

PERMEABILITY TEST DATA SHEET

BEFORE TEST AFTER TEST JOB: Chromolab ~ ERM
SPECIMEN JOB No: 10-2305-49
PORTION WASH )
SAMPLE
SAMPLE DIAMETER (in} 1.95 |////7////\/7/////| DESCRIPTION: Olive-Gray Sand
MOIST SOIL +TARE (g} 622.3 616.1 |////7/
DRY SOIL + TARE (g) 0.0 537.8 | 52.3
LOSS OF WATER (g) 76.4 78.3 |//////{ BORING NO.: MW-331-2E
TARE (g) 171.3 164.3 | 51.2 DEPTH: 5-5.5 ft
DRY SOIL (g) 374.6 = 373.5 + 1.1
WET SOIL (g) 451.0 451.8 |======
BY: PS
MOISTURE CONTENT (%) 20.4 21.0 DATE START: 1-27-895
SAMPLE HEIGHT (1in) 4.9] |z======== DATE FINISH: 2-1-95
WET DENSITY (pcf) 117.2
DRY DENSITY (pcf) 97.3 UNIT No: E3
k = 3.5E-03 cm/sec

1/2



KLEINFELDER PERMEABILITY TEST DATA
JOB: Chromolab - ERM Range t k
JOB No: 10-2305-49 Ho-Hf| (min)| (cm/sec)
DATE STARTED: 1-27-95 UNIT No:E3 smz==| =
BORING NO.: MW-331-2E BY:PS 1-2 0 4.4E-03
SAMPLE 1-3 0 3.9E-03
DESCRIPTION: Olive-Gray Sand 1-4 0 3.9E-03
) 1-5 0 3.8E-03
PRESSURE (PSI) 4.00
3 2-3 0 3.5E-03
k = aL/2At 1n(Ho/HT) 2-4 0 3.6E-03
2-5 0 3.6E-D3
as= 0.08 3-4 0 3.7E-03
L (in) = 4.91 = 12 .47 c¢n. 3-5 0 3.7E-03
D (in) = 1.95
A (sq. cm.)= 19.27 4-5 0 3.8E-03
Reading No.[Reading min. [Time Date ||>>>>>>> 2nd. RUN <<<<<<
s=====| | 1A=-2A o 3.7E-03
1 18.45 0.00 9.00 |1-31-9]{1A-3A 0 3.9E-03
2 16.16 0.01 92.00 1A-4A 0 3.6E-03
3 14.34 0.03 9.00 1A-5A 0 3.5E-03
4 13.07 0.04 9.00 :
5 11.80 0.05 9.00 2A-3A (4] 4.0E-03
> > > > > >> > > 2nd. RUN < < €< < < < < < <|i2a-44 0 3.6E-03
1A 18.32 0.00 12.00 2A-5A 0 3.4E-03
2A 16.42 .01 12.00
3A 14.50 0.03 12.00 3A-4A ) 3.2E-03
4A 12.90 0.04 12.00 3A-5A 0 3.2E~-03
5A 11.60 0.06 12.00
4A-5A o 3.2E-03

2/2

Stabilized
Value of K
is
3.5E-03
cm/sec



KLEINFELDER PERMEABILITY TEST DATA SHEET 1/2
BEFORE TEST AFTER TEST JOB: Chromolab - ERM
SPECIMEN JOB No: 10-2305-49
PORTION WASH )
SAMPLE
SAMPLE DIAMETER (in) 1.93 //7////7/7/71//////| DESCRIPTION: Brown Sand
MOIST SOIL +TARE (g) 697.1 685.7 |/////7}-
DRY SOIL + TARE (qg9) 0.0 591.1 63.8
LOSS OF WATER (g} 86.1 94.6 |//////| BORING NO.: MW-332-2
TARE (q) 170.7 163.9 50.6 DEPTH: 5.5-6 ft
DRY SOIL (g) 440.3 = 427.2 + 13.2
WET SOIL (g) 526.4 521.8 |======
BY: PS
MOISTURE CONTENT (%) 19.6 22.1 DATE START: 1-27-95
SAMPLE HEIGHT (in) 5.77 |========= DATE FINISH: 2-1-95
WET DENSITY (pcf) 118.8 ‘ )
DRY DENSITY (pcf) 99.4 UNIT No: F3
k = 5.4E-03 cm/sec




KLEINFELDER PERMEABILITY TEST DATA
JOB: Chromolab - ERM Range] ¢t Kk
JOB No: 10-2305-49 Ho-Hf| (min}| (cm/sec)
DATE STARTED: 1=-27-95 UNIT No:F3 ==|======
BORING NO.: MW-332-2 BY:PS 1-2 0 6.6E-03
SAMPLE 1-3 o 6.1E-03
DESCRIPTION: Brown Sand 1-4 0 5.7E-03
I1-5 0 5.8E-03
PRESSURE (PSI) 4.00
2-3 o 5.7E-03
k = aL/2At 1n(Ho/Hf) 2-4 0 5.3E-03
2=5 o 5.6E-03
a= 0.08 3-4 o 5.0E-03
L (in) = 5§.77 = 14.66 cm. 3-5 0 5.5E-03
D (in) = 1.93
A (sgq. cm.)= 18.87 4-5 0 6.0E-03
Reading No.|Reading min. |[Time Date | |>>>>>>> 2nd. RUN <<<<<<
1A-2A ] 5.4E-03
1 18.22 0.00 9.00 |1-31-9]||1A-3A 0 5.7E-03
2 15.88 0.01 9.00 1A-4A o 5.6E-03
3 14.05 0.02 9.00 1A~-5A o 5.4E-03
4 12.45 0.03 9.00
5 10.80 0.05 9.00 2A-3A (] 6.0E-03
>>>>>>>>> 2nd. RUN < € < € € € € < <||24a-4A o 5.7E-03
1A 18.26 0.00 12.00 2A-5A 0 5.4E-03
2A 16.24 0.01 12.00 )
3A 14.35 0.02 12.00 3A-4A o 5.3E-03
“4A 12.70 0.03 12.00 3A-5A 0 5.1E~03
54 11.50 0.04 12.00
4A-5A 0 4.8E-03

2/2

Stabilized
Value of K
is
5.4E-03
cm/sec



KLEINFELDER

PERMEABILITY TEST DATA SHEET

BEFORE TEST AFTER TEST JOB: Chromolab - ERM
SPECIMEN JOB No: 10-2305-49
PORTION WASH
. SAMPLE
SAMPLE DIAMETER (1in) 1.95 |/7/777777\77/77//{ DESCRIPTION: Brown Sand
MOIST SOIL +TARE (g) 686.8 685.2 (/711717
DRY SOIL + TARE (q) 0.0 587.5 | 61.6
LOSS OF WATER (g) 79.6 97.7 |//////| BORING NO.: MW-511-2
TARE (g) 171.9 162.8 | 51.1 DEPTH: 4-4.5 ft
DRY SOIL (9g) 435.3 = 424.7 + 10.6
WET SOIL (g) 514.9 522 .4 |======
BY: PS/TL
MOISTURE CONTENT (%) 18.3 23.0 DATE START: 1-27-95
SAMPLE HEIGHT (in) 5,92 |========= DATE FINISH: 2-1-95
WET DENSITY (pcf) 110.9
DRY DENSITY (pcf) 93.8 UNIT No: D2
k= 5.6E-03 cm/sec

1/2



KLEINFELDER

PERMEABILITY TEST DATA

JOB:

Chromolab - ERM

JOB No: 10~2305-49
DATE STARTED: 1-27-95 UNIT No:D2
BORING NO.: MW-511-2 BY:PS/TL
SAMPLE
DESCRIPTION: Brown Sand
PRESSURE(PSI) 4.00
Xk = aL/2At In(Ho/HE)
as= 0.08
L (in) = 5.92 = 15.04 cm.
D (in) = 1.95
A (sq. cm.)= 19.27
Reading No.]|Reading min. |Time Date
F—— - — - AR ] .
1| 18.02 0.00 9.00 {1-31-9
2 15.56 0.01 9.00
3 13.49 0.03 9.00
4 11.80 0.04 9.00
5 10.30 0.05 9.00
>>>>>>>>> 2nd. RUN < € € € €« € € € <
1A 17.60 0.00 12.00
2A 15.70 0.01 12.00
3A 13.83 0.02 12.00
4A 11.77 0.04 12.00
5A 9.72 0.06 12.00

Range] ¢t k
Ho-Hf{ (min)| (cm/sec)
1-2 0 5.7E~03
1-3 o 5.9E~-03
1~4 (4] 6.0E~-03
i~5 (4] 6.2E-03
2=3 0 6.1E-03
2-4 0 6.2E-03
2-5 0 6.4E-03
3-4 [1] 6.2E-03
3-5 (4] 6.6E~03
45 0 7.0E-03
>>>>>>> 2nd. RUN <<<<<<
1A-2A 0 6.5E-03
1A-3A 0 6.2E-03
1A-4A 0 5.8E-03
1A-5A 0 5.5E-03
2A-3A 0 5.9E~03
2A~4A 0 5.6E-03
2A~5A 0 5.3E-03
3A-4A (v} 5.3E-03
3A-5A o 5.1E-03
4A-5A 0 5.0E~-03

2/2

Stabilized
value of K
is
5.6E-03
cm/sec




PTS Laboratories, Inc.

Seotechnical Services 8100 Sceura Way  Santa Fe Springs « CA 90670
Phone (310) 907-3607 « Fax (310) 907-3610

August 28, 1995

Linda Schneider

Sequoia Analytical

819 W. Striker Ave., Suite 8
Sacramento, CA 95834

Re: PTS File: 25122
Dear Ms. Schneider:

Enclosed are final data for analysis conducted on samples submitted. All analyses were performed by
applicable ASTM, EPA or API methodology. Samples will be retained for 30 days before disposal unless prior
arrangements are made.

We appreciate the opportunity to be of service and trust these data will prove beneficial in the development
of this project. Please feel free to call myself or Fred Adame, Supervisor, should you have any questions or’
require additional information.

Sincerely,

PTS Laboratories, Inc.

{ vir

Larry Kunkel
District Manager

LAK:lg
encl.

HECEIVED
AUG 3 1 1995
L AUPLYTICAL



PTS Laburatories, Inc.

CLIENT: SEQUOIA ANALYTICAL FILE NO: 25122
DATE: AUGUST 1985
PROJ. NAME: N/A
PROJ. NO: N/A
PHYSICAL PROPERTIES DATA
{METHODOLOGY: ASTM D2216, AP RP40, EPA 9100}
CONDUCTED AT 25.0 PSI CONFINING STRESS
NATIVE STATE NATIVE STATE NATIVE STATE NATIVE STATE
PORE FLUID EFFECTIVE EFFECTIVE EFFECTIVE EFFECTIVE
SAMPLE |[MOISTURE DENSITY EFFECTIVE SATURATION, % Pv PERMEABILITY AR PERMEABILITY WATER
SAMPLE DEPTH, | ORIENT. | CONTENT | BULK | GRAIN | POROSITY, | WATER |[CONTAMINANT TO AIR CONDUCTIVITY TOWATER CONDUCTIVITY
1D, ft, {1) (% wi) {g/ce) {a/cc) % Vb {2} (3) {millldarcy) (cm/s) (millldarcy) {em/s)
S5080977 N/A v 563 6.265—04
S5080080 NIA v 195 217E-04

{1} SAMPLE ORIENTATION:

H = HORIZONTAL

V=VERTICAL

(2) 0.9986 gm/ce USED TO CALCULATE WATER SATURATION
(3) 0.7500 gm/cc USED TO CALCULATE HYDROCARBON SATURATION Pv = PORE VOLUME, cc

ND = NOT DETECTED

Vb= BULK VOLUME, cc




CHAIN OF CUSTODY RECORD

ERM-West, Inc. N 1213
455 Capitol Mall, Suite 800 * Sacramento, CA » 95814 « (916) 444-9378 « Fax (916) 444-5313 Page l of ]
PROJECT # ... .. PROJECT NAME EQUESTED PARAMETERS
[470.15.02. NR\H s .
SAMPLER: (PRINT NAME) __[(SIGNATURETS, =
Brue & Lans “Ysveddwon E
___RECEIVING LABORATORY P: _ E‘ 8
o3 S D
%Qoom M\W% SIFEES
i T2 shweinia| £% |z &j :‘L §§ 5
SAMPLEID ,f-ns:D *.8‘ &l Me*n&oo 8 163 Qo & 8 0
Vi) en T ﬁi{‘siw» LFaenie o . A
-z |55 1/] 55 [na Y — S oSeETI YE
BIN-MPBlis 530 [V 55 |Na |Y X | O
33IN-Mw3 | 8li1[K|08IS 55 INA Y L CA78 AP
334-MW2 [Blislize | [VIss  [Na lY | &89
334-mplalnfasszol |55 (v Y X AP0
334 -Mw3 [B7ASHeoo| k195 | Na Y , el AB
Bzo391 |8[itl%S loBeolv/| [Cove |na [ XIXIX Y oq48a]d

“FIELD REMARKS '

= IR S ez % EresC T e e
G AT R k5 ;;: & ;:t‘«ffﬂv ]
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KLEINFELDER PERMEABILITY TEST DATA
JOB: Chromolab - ERM Range t k
JOB No: 10-2305-49 Ho-Hf| (min)| (cm/sec)
DATE STARTED: 1-25-95 UNIT No:E4 -

BORING NO.: 750-MW-1 BY:PS 1-2 0 4.3E-04
SAMPLE 1-3 0 4.0E-04
DESCRIPTION: Brown Sand (frozen) 1-4 0 3.9E-04

1-5 0 3.9E-04
PRESSURE (PSI) 4.00
. - 2-3 o 3.8E-04
k = aL/2At 1In(Ho/HI) 2-4 0 3.7E-04
2-5 o 3.8E-04
a= 0.08 3-4 0 3.7E-04
L (in) = 4.48 = 11.38 cnm. 3-5 0 3.8FE-04
D (in) = 1.93
A (sqg. cm.)= 18.87 4-5 0 4.0E-04
Reading No.|Reading min. |Time Date ||>>>>>>> 2nd. RUN <<<<<<
======= == 1A-2A 0 3.7E-04
1 17.75 0.00 l1.00 |1-27-9||1A-3A o 3.4E-04
2 16.97 0.04 1.00 12-4A 0 3.2E-04
3 1€.30 0.09 1.00 1A-54 0 3.1E-0C4
4 15.76 0.12 1.00 .
5 15.23 0.16 1.00 2A-3A 0 3.1E-04
>>5>>>>>> > 2nd. RUN < < € < € < < < <}||24-4A 0 3.0E-04
1A 18.23 0.00 2.00 2A-5A 0 2.9E-04
2A 16.90 0.08 2.00
3A 15.83 0.17 2.00 3A-4A 0 2.8E-04
4A 14.95 0.25 2.00 3A-5A 0 2.8E-04
5A 14.11 0.33 2.00
4A-5A 0 2.8E-04

2/2

Stabilized
Value of X
is
3.1E-04
cm/sec



KLEINFELDER PERMEABILITY TEST DATA SHEET
BEFORE TEST AFTER TEST JOB: Chromolab - ERM
SPECIMEN JOB No: 10-2305-49
PORTION WASH .
. SAMPLE
SAMPLE DIAMETER (in) 1.93 \/////7//7//%/7/////! DESCRIPTION: Brown Sand (frozen)
MOIST SOIL +TARE (g} 554.3 479.3 |//777/7
DRY SOIL + TARE (g) 0.0 423.4 | 59.6
LOSS OF WATER (g) 56.8 55.9 \//////| BORING NO.: 750-MW~1
TARE (g) 173.2 108.8 | 49.9 DEPTH: 4-4.5 ft
DRY SOIL (g) 324.3 = 314.6 + 9.7
WET SOIL (g) 381.1 370.5 |======
_ BY: PS
MOISTURE CONTENT (%) 17.5 17.8 DATE START: 1-25-95
SAMPLE HEIGHT (in) 4.48 |========= DATE FINISH: 1-28-95
WET DENSITY (pcf) 110.8
DRY DENSITY (pcf) 94.3 UNIT No: E4
k= 3.1E-04 cm/sec
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KLEINFELDER PERMEABILITY TEST DATA SHEET
BEFORE TEST AFTER TEST JOB: Chromolab - ERM
SPECIMEN JOB No: 10-2305-49
PORTION WASH
R SAMPLE ~
SAMPLE DIAMETER (1n) 1.91 (7777777/7\777/77/| DESCRIPTION: Gray Clay
MOIST SOIL +TARE (qg) 369.0 | 532.3 (//////
DRY SOIL + TARE (g) 0.0 405.2 | 31.6
LOSS OF WATER (9g) 127.7 127.1 1//////| BORING NO.: 842-MW-1
TARE (q) 0.0 164.3 | 31.2 DEPTH: 4.5-5 ft
DRY SOIL (g) 241.3 = 240.9 + 0.4
WET SOIL (g) 369.0 368.0 |======
BY: PS/TL
MOISTURE CONTENT (%) 52.9 52.8 DATE START: 1-25-95
SAMPLE HEIGHT (in) 4.54 |========= DATE FINISH: 1-28-95
WET DENSITY (pcf) 108.1
DRY DENSITY (pcf) 70.7 UNIT No: B
k = 6.2E-07 cm/sec
NN
-

1/2



KLEINFELDER

PERMEABILITY TEST DATA

JOB: Chromolab - ERM
JOB No: 10-2305-49
DATE STARTED: 1-25-95 UNIT No:B
BORING NO.: 842-MW-1 BY:PS/TL
SAMPLE ,
DESCRIPTION: Gray Clay
PRESSURE (PSI) 4.060
X = aL/2At 1In(Ho/HI)
a= 0.08 .
L (in) = 4.54 = 11.53 cnm.
D (in) = 1.91
A (sq. cm.)= 18.49
Reading No.|Reading min. Time Date
1 1%.28 0.00 11.07 |1-27-9
2 18.69 17.00 11.24
3 17.15 72.00 12.19
4 16.76 87.00 12.34
5 16.39 102.00 12.49
>>>>>>>>> 2nd. RUN < < € << << <K<
1A 16.39 0.00 12.49
2A 16.01 15.00 13.04
3A 15.69 30.00 13.19
4A 15.33 45.00 13.34
54 14 .92 62.00 13.51

Range t k
Ho-Hf| (min)] (cm/sec)
1-2 17 7.6E-07
1-3 72 6.8E-07
1-4 87 6.7E-07
1=-5 102 6.6E-07
2=3 55 6.5E-07
2-4 70 6.5E-07
2-5 85 6.4E-07
3-4 15 6.4E-07
3-5 30 6.3E=-07
4-5 15 6.2E-07
>5>5>5>5>> 2nd. RUN <<<<<<
1A-2A 15 6.5E-07
13=-3A 30 6.1E~-07
1A-4A 45 6.2E-07
1A-5A 62 6.3E-07
2A-3A 15 5.6E-07
2A-4A 30 6.0E-07
2A-5A 47 6.2E-07
3A-4A 15 6.4E-07
3A-5A 32 6.5E-07
4A~-5A 17 6.6E~07

2/2

Stabilized
Value of K
is
6.2E-07
cm/sec




KLEINFELDER

PERMEABILITY TEST DATA SHEET

BEFORE TEST AFTER TEST JOB: Chromoliab - ERM
SPECIMEN JOB No: 10-2305-489
PORTION WASH ‘
SAMPLE
SAMPLE DIAMETER (1n) 1.94 |///7////7\//////| DESCRIPTION: Gravelly Clay (frozen}
MOIST SOIL +TARE (g) 716.2 694.3 /11177
DRY SOIL + TARE (g) 0.0 637.5 | 57.9
LOSS OF WATER (g) 64.2 56.8 [//////| BORING NO.: 845-MW=-3
TARE (9) 169.5 162.8 | 50.1 DEPTH: 4-4.5 ft
DRY SOIL (g) 482.5 = 474.7 + 7.7
WET SOIL (g} 546.7 531.5 |======
BY: PS
MOISTURE CONTENT (%) 13.3 12.0 DATE START: 1-25-95
SAMPLE HEIGHT (in) 5.50 |========= DATE FINISH: 1-28-95
WET DENSITY (pcf) 128.1
DRY DENSITY (pcf) 113.1 UNIT No: F3
k = 3.0E-05 cm/sec

1/2



KLEINFELDER

PERMEABILITY TEST DATA

JOB: Chromolab - ERM
JOB No: 10-2305-49
DATE STARTED: 1-25-95 UNIT No:F3
BORING NO.: 845-MW-3 BY:PS
SAMPLE
DESCRIPTION: Gravelly Clay (frozen)
PRESSURE (PSI) 4.00
k = aL/2Aat 1n(Ho/Hf)
a= 0.08
L (in) = 5.50 = 13.97 cmn.
D (in) = 1.94
A (sq. cm.)= 19.07
Reading No. }Reading min. Time Date
1 16.80 0.00 1.01 |1-27-9
2 16.48 0.20 1.01
3 16.15 0.39 1.01
4 15.81 0.60 1.01
. 5 15.49 0.78 1.02
>>>>>>>>> 2nd. RUN < < € € € < € <<
1A 17.98 0.00 2.10
2A 17.60 0.33 2.10
3A 17.26 0.67 2.11
4A 16.88 1.00 2.11
5A 16.59 1.33 2.11

Range t k
Ho-Hf| (min)| (cm/sec}
1-2 0 4.6E-05
1-3 0 4.9E-05
1-4 1 5.0E-05
1-5 1 5.1E-05
2=3 0 5.2E~-05
2-4 0 5.2E-05
2=5 1 5.2E-05
3-4 0 5.1E-05
3-5 0 5.2E-05
4-5 0 5.3E-05
>>>>>>> 2nd., RUN <<<<<<
1A-2A 0 3.1E-05
1A-3A 1 3.0E-05
1A-4A 1 3.1E-05
1A-5A 1 2.9E-05
2A-3A (4] 2.9E-05
2A-4A 1 3.1E-05
2A-5A 1 2 .9E~05
3A-4A 0 3.3E-05
3A-5A 1 2.9E~05
4A-5A 0 2 .5E-05

2/2

Stabilized
Value of K
is
3.0E-05
cn/sec
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